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1. EXECUTIVE SUMMARY

1.1. Objective

This evaluation set out to appraise the achievements of USAID’s thirty-year utility assistance program,
representing a $5.7 billion investment in Egypt’s water and wastewater, power, and telecommunications
sectors since 1975. The primary objectives of this exercise were to (a) determine the impacts and outputs
of the infrastructure investments, and (b) identify the lessons learned in the execution of these utility
projects. In addition, the evaluation assessed the financial and physical sustainability of these sectors in
the absence of future major donor assistance. Taking each sector in turn, this evaluation report documents
the pre- and post-program state of Egypt’s utilities, analyzes trends, considers benchmarks against
achievements, identifies lessons learned, offers recommendations, and discusses prospects for the future.

1.2. Background

In the mid-1970s, USAID formulated an extensive infrastructure investment program in support of the
Government of Egypt’s (GOE) economic and social development strategy. This urban utility program
covered three infrastructure sectors: water and wastewater, power, and telecommunications. The GOE’s
principal objective was to enhance and expand public utilities. USAID’s program package added several
other programming priorities: support for institutional strengthening, legislative streamlining, and sector
reforms aimed at creating an environment to attract private sector investment. Since the program’s
inception in 1975, USAID has invested $5.7 billion in the expansion and modernization of the water and
wastewater ($3.3 billion), power ($1.8 billion), and telecommunications ($604 million) sectors in Egypt.
As a result, Egypt’s utility sector benefits from one of the largest USAID investments made in any one
country.

Sector Years of USAID Amount of USAID Percent of Total
Assistance Assistance USAID Utility
Assistance by
Sector
Water/Wastewater 1977-2006 $3,290,080,000 58%
Power 1975-2006 $1,796,101,000 32%
Telecommunications 1978-2006 $604,639,000 10%
All Sectors 1975-2006 $5,690,820,000 100%

USAID and the Government of Egypt have a long history of partnership, having worked collaboratively
to improve the utilities sector for thirty years. Reliable utilities are considered one of the most critical
factors necessary for sustaining economic growth and meeting basic citizen needs. Looking across a range
of development indicators, it is estimated that the combined utility sector work has benefited nearly the
entire Egyptian population across social and economic strata’. The improvements supported by USAID
have paved the way for increased industrial and commercial development (including in the hospitality

1 Information is from the various USAID project documents.

2 There have been 22 million direct beneficiaries for USAID water/wastewater assistance and likewise 4.2 million
direct beneficiaries from USAID telecommunications assistance. All Egyptians have also directly and indirectly
benefited from USAID’s power assistance as in 2005 over 99% of the Egyptian population has reliable access
to the power grid. Although this access has not all been the direct result of USAID’s programs, the stability and
quality of power supply has been positively affected virtually everywhere in the Egyptian power system by
USAID’s interventions.
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industry), an enhanced role for the private sector, and measurable improvements in public health
throughout Egypt.

USAID’s support to Egypt’s utilities arrived at an opportune moment. In the mid-1970s, Egypt was
recovering from successive Arab-Israeli wars, and suffering from an economic slump. From the mid-
1960s through the early 1970s, per capita GDP grew at less than one percent. From 1960 to 1973, Egypt
was caught in a significant wave of nationalization; particularly of banks, insurance companies, and
industrial enterprises. Known as the Central Planned Era, the Egyptian charter advocated socialism as the
basis for economic development. Efforts towards the national goals of free medical care and education,
employment, minimum wages, and insurance benefits in old age and sickness resulted in the creation of a
large centralized bureaucracy which slowed down innovation, entrepreneurship, and independence.

By the end of the 1970s, Egypt had a bloated bureaucracy and was relying heavily on foreign remittances
and loans. Price subsidies and employment guarantee policies were causing severe economic distortions
at the macro level. Organizations such as the IMF, the World Bank, and USAID stepped in to assist with
privatization, cancellation of subsidies, the encouragement of foreign investment, and the freeing of
external trade. Realizing that difficulties were escalating, the Government of Egypt accepted many
international recommendations and loan programs, knowing that Egypt had to significantly restructure the
macro economy in order to stimulate production and self-reliance at the micro level. This leadership era
was characterized by the move to liberalize the management of the economy. It was during this transition
time that USAID stepped in to help.

Economic growth had just begun to pick up when USAID’s investment program was launched. At that
time, the GOE’s fiscal deficit was very high, and there was no room in the budget for capital investments
in the utilities sectors. The state of the power, telecommunications, and water and sewer facilities was
dismal at the start of USAID assistance. Service was unreliable and access was limited. Water and
wastewater systems were facing loads more than twice their design capacity. People living in Cairo and
Alexandria suffered from widespread waterborne diseases caused by sewage flooding and inadequate
water supply systems. The coastal areas of Alexandria and Suez Canal were heavily polluted because of
raw wastewater discharge and the same was true of many of the country’s canals and rivers. Just 34
percent of Egyptians had access to electricity in 1981°. Teledensity stood at just 13 per 1000 people in
Cairo or Alexandria.®

Thirty years later, twenty-two million Egyptians have benefited directly from the improvements in water
supply and wastewater facilities supported by USAID. USAID assistance in the telecommunications
sector has directly benefited 4.2 million people. In 2005, over 99 percent of the Egyptian population had
reliable access to the power grid system-wide, with the stability and quality of Egypt’s power supply
having been positively affected by interventions sponsored by USAID.

1.3. Summary of Achievements

USAID’s assistance to Egypt’s water and wastewater, power, and telecommunications sectors is
recognized as one of the agency’s most outstanding successes worldwide. Between 1975 and 2006, the
United States Government contributed approximately $5.7 billion - more than 20 percent of its total
assistance to Egypt to this effort. This investment has not only supported vast improvements in water and
wastewater, electric power, and telecommunications services available to the Egyptian people, but has led
to better health and spurred economic growth.

In the water and wastewater sector, USAID’s cumulative investments in 13 water-related projects
total $3.3 billion since 1977. In the earliest years of the program, wastewater infrastructure construction

3 EEHC reported data - 2006
4 USAID Technical Report No. 19.
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to stop the flooding of raw sewage in Cairo and Alexandria caused by inadequate wastewater facilities
was top priority. At that time, water and wastewater infrastructure in the war-damaged cities along the
Suez Canal was rehabilitated or replaced. In the mid-1990s, the program focus shifted to the smaller
urban areas of the Delta, South Sinai, and Middle and Upper Egypt. Assistance for the institutional
capacity development in the water and wastewater facilities and legal and regulatory reforms came in the
late 1980s.

By the end of fiscal year 2006, more than 22 million people will have expanded access to improved
drinking water and wastewater services because of interventions sponsored by USAID/Egypt.> Overall,
USAID water and wastewater infrastructure development projects have increased the access of
almost a third of Egypt’s population to sustainable water supply and sanitation, and contributed to
the significant improvement of health and the environment.® Today, infant mortality rates in Egypt are
one-fifth of what they were in the 1970s, dropping from 145 per 1,000 live births in 1975 to 26.4 per
1,000 in 2004.” Better water and wastewater services and facilities have also contributed directly to
improvements in tourism, trade, and investment.

In the power sector, USAID’s cumulative investments total nearly $1.8 billion over thirteen power
sector projects. It is the most significant of any foreign assistance agency, at 22% of total foreign
assistance to the power sector. The power sector now provides adequate services to virtually the entire
country with reasonable efficiency and reliability — a dramatic improvement over what existed at the
inception of USAID’s program of assistance in 1975. As such, USAID’s investment has benefited the
welfare of virtually every Egyptian. USAID’s support to the construction or rehabilitation to Egypt’s
generation capacity accounts directly and indirectly for roughly one-third of total present capacity (6,005
of 18,500 MW in 2005). By 2005, over 99 percent of the Egyptian population could reliably access the
power grid.® Every community of 1000 or more inhabitants is now connected.” Growth in the
consumption and production of electricity can be directly attributed to Egyptian and foreign donor
investments made at the generation, transmission, and distribution levels.

USAID’s program of support for the development of Egypt’s power sector achieved successes at multiple
levels. As compared to the baseline condition of the sector in 1975, Egypt’s power sector has been
substantially transformed, in terms of both its technical sophistication and institutional capacity. Since
USAID began investing in the power sector in 1975, annual electric power production has increased
ten-fold, while per-capita consumption has grown by over 600 percent.” It must also be noted that the
contributions made by USAID’s interventions in the power sector have exceeded the sum of their
individual parts. For example, while USAID’s rehabilitation and modernization of the Aswan High Dam
rectified an original design fault and kept generation capacity on-line, it was the combination of measures
taken across the sector as a whole which made a significant impact on the sector’s incredible growth.
Greater availability and reliability of electric power has fuelled Egypt’s economic growth. The power
industry’s efficiency has also dramatically increased, and important institutional changes have set the
stage for further expansion of the sector. Increased efficiency and the prospect for more direct private-
sector investment in this critical economic sector are also expected. Opportunities for further
improvements in Egypt’s physical and institutional utility infrastructures still exist, as do a number of
deficiencies that now threaten past successes.

5 Project Assistance Completion Reports, Project Papers, and SpO 18 Annual Reports.

6 22 million direct beneficiaries, with total population of 71 million people.

7 World Bank World Development Indicators, http://publications.worldbank.org/subscriptions/WDI

8 Egypt Demographic and Health Survey, 2000 and 2005 http://www.cspro.org/pubs/

9 EEHC reported data, 2006.

10 Egypt Electricity Holding Company (EEHC) and World Bank World Development Indicators Data.
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In the telecommunications sector, USAID’s cumulative investments total $604 million over five
telecom sector projects. Their primary goal was to help create an efficient telecommunication system
capable of supporting Egypt’s social and economic growth. The first project was initiated in 1978, and the
fifth and final project concluded in 2006.

Common geographically-defined indicators for positive growth such as increases in line access per
geographic area and/or increases in overall line density show considerable improvement. Teledensity in
Egypt has grown by 1600 percent - from 9.42 telephone lines per 1,000 people in 1978 to 150 lines per
1,000 persons in 2006."* The total number of telephone lines grew from 374,000 in 1978 to 10.7 million
in 2006." Public, commercial, and private subscriber satisfaction have risen substantially as measured by
smaller waiting lists for new telephone lines and fewer faults per line.*®

By the end of FY 2006, USAID assistance was responsible for directly improving telecommunications
access for over 4.2 million Egyptians,** as well as for the tourists and business travelers who more readily
visited and invested, partly because they knew they could now *connect back home.” USAID
investments of more than $604 million led to the installation of more than 840,875 telephone lines
(roughly 8.1 percent of all new telephone lines)™ institutional strengthening for Telecom Egypt, and
the improvement and expansion of telecommunications networks in Cairo, Alexandria, and Port
Said, including through technology transfer such as the Asynchronous Transfer Mode (ATM) and
Network Operations Center (NOC) projects. Developing the telecommunications sector has been, and
remains, critical to Egypt’s ability to increase trade and investment'®,

1.4. Overall Conclusions

Since the mid-1970s, Egypt has been the recipient of one of the largest-ever USAID investments; over
$5.7 billion invested in expanding and modernizing water and wastewater, power, and
telecommunications infrastructure. These three sectors have proven to be very effective engines of
economic reform.'” A 2004 World Health Organization report has determined that $1 invested in
improved water supply and sanitation services provides an economic return of $3 or more, dependent
upon the region®,

The program results, supported by the documentation evaluated in this study, speak for themselves:
USAID’s construction assistance accounts directly and indirectly for roughly one-third of Egypt’s total
current power generation capacity and today 99 percent of Egyptian households are connected with
power, while only 25 years ago, just 34 percent of households had electricity. USAID interventions have
increased the access of almost a third of Egypt’s population to sustainable water supply and sanitation and
key performance indicators in the water and wastewater sector have steadily improved, e.g. cost recovery

11 MCIT, Record of Achievements 2006; 1984 Central Agency for Public Mobilization and Statistics (CAPMAS)
Year Book (1952-1983), page 16.

12 See above note.

13 Based on Egypt ICT Indicators sent to International Telecommunications Union, Quality of Services, 2003, 2004,
2005. The waiting list for main telephone lines decreased from 99,520 in 2004 to 64,764 in 2006. The number
of faults per 100 main lines per year decreased from 0.50 in 2004 to 0.10 in 2006.

14 Figure based on an average family size in Egypt of five persons, and assumes all family members share the
telephone line. 840,875 additional installed lines is equivalent to improved access for 4.2 million Egyptians.
This constitutes a conservative estimate in the view of the authors.

15 Sustainability of USAID-Financed Utility Infrastructure Activities in Egypt (Report No. 6-263-05-001-S),
October 2004.

16 According to a USAID/Egypt 2002/2003 status report

17 World Bank “Comparative Development Strategies for Emerging Markets”, Staff Paper, March 2001.

18 “Costs and Benefits of Water and Sanitation Improvements at the Global Level” (Evaluation of the)”, Guy
Hutton and Laurence Haller, 2004. See https://www.who.int/water sanitation health/wsh0404/en/index.html
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is at about 90 percent (not including depreciation) and water not-accounted-for has dropped from 49
percent in 1999 to 43 percent in 2004". Telephone density in Egypt rose from 9 telephones per 1000
people in 1978 to 150 per 1000 persons in 2005, of which 8.1% of that increase was directly related to
USAID assistance.

On the whole, projects were well selected and fell within USAID’s country development strategy, the
GOE’s stated priorities, and the urgent needs of an Egyptian population lacking the basic necessities of
the modern world. The interventions were well timed; water and wastewater and power projects requiring
a three to five year period to become operational were started in time to come on-line as the demand for
improved services grew urgent. Earlier institutional and regulatory development assistance, however,
could have enhanced future management of the physical assets created. In general, projects were well
supervised. Service standards and the quality of physical assets have been improved by USAID’s
interventions.

Corporatization and related administrative reforms have improved utility management significantly.
Consistent with program objectives, both the water and electricity holding companies began to cover their
operational and maintenance costs. USAID investments created an enabling environment for greater
privatization and private investment. Telecommunications and power had the most success, with water
lagging far behind.

Moving forward, a number of challenges present themselves, including:

® Persistent indirect and massive subsidies for the power and water sectors from the Government of
Egypt have left those demands upon the state budget while retarding the incentive for full sector cost
recovery.

® |ow water tariffs in Cairo fail to cover operation & maintenance and capital costs (for capital
replacement and expansion).

® Regulatory functions need further definition and strengthening, particularly in the water and power
sector, to be better able to support the reasonable recovery by utilities of operating and debt service
costs (costs of service).

® Physical sustainability of water and wastewater facilities is threatened due to inconsistent operation
and maintenance regimes.

1.5. Lessons Learned

Lessons emerging from USAID investments highlighted the need for flexibility and realistic planning in
smooth project execution and implementation, and the critical role of early and sustained institutional
development in infrastructure development.

1.5.1. Lessons Learned: Project Execution

In the water and wastewater sector, it is critical for implementation to clearly establish ground rules, roles,
and responsibilities of project team members and to communicate those rules to all key players involved.
It became evident that all implementing agencies needed to have the capability to manage the execution
of contracts, and to be willing to put forward their own in-kind management to the project. Lessons:
Clearly define roles and responsibilities among partners. In-kind contribution and engagement
from the implementing agencies are a necessary addition to the project.

19 FY 2004 Performance Monitoring Reporting for SpO18
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From the experience of USAID’s Telecom I, I, and Il investments (which were bundled together for
implementation), it was learned that contract consolidation can lead to improved contractor management
and purchasing efficiencies. Similarly, the additions to Telecom IV achieved through two amendments to
that project, led to improved contractor management and purchasing efficiencies. In these undertakings, it
also became evident that materials customization and cross-cultural gaps pose challenges that take time to
resolve. This time must be accounted for in project design timetables. Moreover, it is wise to establish a
contract dispute resolution board at the start of a project, before a crisis arises. Lessons: Contract
consolidation can lead to improved contractor management and purchasing efficiencies. Create
mechanisms to deal with contract problems before they arise.

While USAID’s five telecommunications projects from 1976 to 2006 were extremely effective in
facilitating network development, institutional capacity building, and overall sector and regulatory
reform; there were three primary lessons learned which could assist with future efforts in the Egyptian
ICT sector. First, based on a review of all of the reports, it appeared that the consulting mindset and
methodology resulted in consultancies that were designed for the client as opposed to with the client. In
the future, project goals, work scopes, schedules, and deliverables might be more easily and effectively
managed if the consultant and the client worked together in shaping and managing the project. This
implies that senior managers with decision-making authority from both USAID and the client participate
in project design and management. Lesson: Successful consultancies are developed with the client
rather than for the client. Collaborative working arrangements are essential.

It is also important to sequence all work activities that involve either the client or non-client organizations
and might impact the ability to implement project activities (for example, gaining permission from a local
authority to enter a building to upgrade a switching installation). By integrating related organizations
throughout the project cycle, staff time could be better utilized and operational resource efficiencies
improved. Lesson: Know what it will take to implement project activities, and sequence work
accordingly.

Lastly, inadequate attention was paid to the staffing constraints of client organizations. When creating
project scopes, it is vital that USAID project design teams consider all the obligations an organization is
managing, and be realistic about how effectively the local client can support the USAID initiative.
Rescheduling consultants’ schedules accordingly will bring better results, even if it means that USAID
project timelines might need to be extended. Lesson: Set realistic plans which take into account
current obligations, assess local capacity adequately, and leave room to maneuver.

1.5.2. Lessons Learned: Infrastructure Development and Institutional Development

Given the appalling conditions that existed in the late seventies, the focus of the early water and
wastewater infrastructure development activities (correctly) was to increase water pressure and remove
raw sewage from flooded neighborhoods by rehabilitating the existing systems and expanding the water
and wastewater networks. During the first decade of USAID’s assistance, activities concentrated mainly
on the physical components of the infrastructure. The operational and institutional needs of the utilities
were, on the other hand, inadequately addressed or neglected. Facilities worth hundreds of millions of
dollars were completed and went online with only minimal attention given to operation and maintenance.
Eventually the operations, maintenance, and training requirements of the facilities were addressed, but
financial and governance constraints continued to significantly threaten the sustainability of the
infrastructure. Legal and regulatory reforms were needed in order to enact the appropriate tariff structures
and fees and revamp governance structures. During the peak of USAID-funded institutional strengthening
activities in the early and mid nineties, the absence of such reforms limited the effectiveness of the
programs. More than twenty-five years passed before legal and regulatory reforms would be approved by
the GOE. By then, almost all of the USAID direct assistance to the utility organizations had ended. This
oversight has eroded more than an inconsequential portion of the progress achieved in past thirty years.
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Lesson: Operational and institutional reforms are as important to the long-term success of
infrastructure projects as rehabilitation and expansion.

If the present-day state of the water and wastewater infrastructure is testimony to the fact that
infrastructure development requires institutional development interventions such as operational
restructuring and regulatory enhancement to be fully effective, it is also true that institutional
development takes time. The institutionalization of programs and procedures usually requires several
years of continuous effort. If assistance ends before reforms are fully institutionalized, there is an
increased risk of regression to pre-assistance conditions. Perhaps the most important lesson learned has
been that progress in institutional development is built-up from a low percentage of utility personnel and
therefore that institutional strengthening and sector reform programs should be designed mindful of the
full time necessary for their inculcation. Lesson: Operational and institutional reforms take time and
require continuous effort. Generous timelines can help reforms “stick.”

It should be noted that USAID’s program of assistance was initiated and executed during a turbulent
period in the region. The rationale for the program was primarily political, with immediate economic
development and stability and the ingratiation of the United States to the GOE being the foremost
objectives. Nevertheless, the most pointed criticism that can be made of USAID’s assistance program to
the Egyptian power sector was the late introduction of policy reform and industry restructuring objectives
into project activities. When these targets were introduced and the provision of capital for physical
infrastructure investments was made conditional on their achievement, they were often not well defined.
The failure to steer Egypt away from using the power sector as a tool of social and economic policy (and
as a mechanism for the provision of inefficient subsidies to industry and households) has left a legacy of
economic distortions in the economy and a drain on the state budget. Energy subsidies are expected to
account for some 15 percent of the 2007 state budget?® — more than expenditures on healthcare and
education combined. Lesson: Policy reform and industry restructuring objectives cannot be easily
introduced late in the program life. Projects must specify and sufficiently define targets that work
to overcome, rather than reinforce, economic distortions caused by poor policy.

1.6. Recommendations
Recommendations for the future of the water/wastewater sector in Egypt are as follows:

1. Expanding the capacity of existing facilities and increasing access to water and sanitation services for
the entire Egyptian population should continue as a high priority for the governments of Egypt and
the United States. It is recommended that USAID continue its support of the sector. USAID is for
example continuing to provide some assistance for slow sand filter water treatment plants in rural
areas in several governates, but where other water sector needs remain, USAID and the GOE could
extend technical assistance.

2. An assessment should be conducted to prioritize the USAID-assisted water/wastewater facilities that
need continued assistance and to make an estimate of the possible cost of a program of support.
Although over time operational and institutional reform will and must address many of these
sustainability issues, an assessment of the need and costs of an interim program of continued
assistance would be helpful.

3. Likewise, efforts towards financial and operational sustainability should be continued and
strengthened. For already existing facilities, ongoing efforts to attain optimal performance will be
important. At the direction and supervision of the Holding Company, performance indicators
(financial, operational, effluent quality, customer service) and a performance compliance monitoring

20 Rasromani, W. “The Question of Subsidies,” The Daily Star — Egypt (5 June 2006).
http://www.dailystaregypt.com/article.aspx?ArticlelD=1779
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system are two important steps in this direction. Quality control, management information systems,
and maintenance management systems are additional areas where support is needed. All training,
certification of technicians and managers, laboratory testing, and maintenance management systems
done at the facility level should begin and end with the performance of the facilities in mind. This
performance-based system has the potential to be used by the Holding Company as a compliance
monitoring and utility comparison tool. The corporate leadership of the Holding Company and
subsidiary companies must embrace optimal performance and customer service as their central tenets
before such a system can be used effectively. This change will take time to be internalized and take
hold. Top to bottom, all employees must believe that they are there to serve the consumer. If facilities
are operated effectively, are efficient, and protect public investments; it is more likely that the
consumer will be inclined to pay more for services.

Recommendations for the future of the power sector in Egypt are as follows:

1.

For USAID and other development agencies and donor institutions, future dialogue with the GOE vis-
a-vis energy sector development should focus on the elimination of the economic distortions that
remain within the sector. Emphasis should be placed on the creation of a more robust, objective, and
autonomous energy regulatory regime; the reduction of direct and indirect subsidy in tariff policy and
fuel delivery; and the introduction of private-sector competition, both in system operation
(generation, distribution), and in the provision of construction and ancillary services.

Regarding future assistance in the power sector, we recommend that reform priorities be established
and pursued from the outset as, once formed, a system and its institutions are difficult to transform. In
addition, the conditionality for receipt of aid must be better communicated to counterparts. If host
country counterparts do not fully understand the reform agenda and are not involved in its
development, it often results in a lack of ownership, which in turn can lead to passive resistance and
back tracking.

While USAID no longer plans to offer grant capital to the GOE for investment in the power sector’s
physical infrastructure, USAID does maintain a comparative advantage vis-a-vis the provision of
technical assistance. Institutional restructuring (pre-privatization industry reforms and efficiency
improvements, industry-to-industry exchanges) and legal and regulatory reform (capacity-building
within regulatory agencies, legislative drafting, market design and monitoring, professional
exchanges) are among these. Moreover, technical assistance can be offered at relatively low cost. If
international finance institutions such as the World Bank or the African Development Bank extend
credit to the EEHC for its expansion program, associated conditionality requirements for further
reform are likely to create future demand for technical assistance.

Recommendations for the future of the telecommunications sector in Egypt are as follows:

1.

Continued regulatory assistance is recommended as industry questions are more complex than ever,
and the financial implications for U.S. suppliers as well as the Egyptian economy and customers are
considerable. In addition, a strategic question about which U.S. Government institution has the
resources and market focus to leverage the enormous telecom investment on behalf of the next
generation of U.S. suppliers and regional beneficiaries should be considered. USAID has worked hard
to develop good working relations with the Egyptian government. How can these be leveraged to help
U.S. commercial interests in the region?

Project goals, work scopes, schedules, and deliverables will benefit from joint development by
USAID and the client organization. Senior managers with decision-making authority from both
USAID and the client organization must participate in project planning and implementation.

At the start of a project, USAID consultants should work closely with the client organization to
determine which institutions and/or organizations outside of the client organization could impact
decisions, activities, and/or project functions. The USAID consultant should work with the client
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organization to involve these non-client organizations in the project schedule and task planning, and
provide ongoing updates. This type of ongoing project communication could facilitate more effective
use of operational and staff resources and help to lessen project slowdowns.

4. While USAID may be ambitious in setting its goals and in meeting its deadlines, a more realistic
assessment of available staff resources in developing and emerging markets will lead to more realistic
schedules that can be achieved by all parties involved.

Looking ahead, the telecommunications and power sectors are already attracting private sector
investment, and both have significant future investment needs. Technical and financial assistance in
institutional strengthening, corporate governance, and labor restructuring is still needed for all sectors.
Water and wastewater facilities need critical maintenance investments now, to avoid major replacement
costs in the future. The future holds both opportunities and threats for these sectors in Egypt.

1.7. Prospects for the Future

The Egyptian water and wastewater sector now has in place the key regulatory, organizational, and policy
reforms that will reshape its form and substance. USAID institutional strengthening activities have
delivered measurable progress towards financial viability among the subsidiary companies, especially in
the past ten years. The progress has been in both an increase in tariff-generated revenue and the use of
financial planning and management systems.

A hugely improved and expanded water and wastewater infrastructure has been designed, constructed,
and made operational. The technologies used have been appropriate and the quality of construction has
been, in most cases, exemplary. The sound physical infrastructure will continue to serve as a protection
against less than optimal operational and maintenance practices. The creation of the Holding Company
and of the Regulatory Agency offers great hope for the water and wastewater sector. An opportunity now
presents itself for a gradual, but complete, revamping of the management of the utilities - from middle to
senior managers - to reflect a new focus on performance and customer service. There is, however, a dark
cloud that hangs over these accomplishments, one that threatens the sustainability of this considerable
investment. It concerns both the financial and physical sustainability of the utilities.

The physical sustainability of water and wastewater infrastructure is deteriorating, slowly but surely. With
cost recovery under the microscope for more than decade, the physical condition of the facilities has been
too long ignored. Moreover, substantial unmet needs for rural sanitation and water supply still exist
countrywide. A significant portion of the population is in need of expanded and improved water and
wastewater services. There are signs that the GOE is addressing these needs with its new plans to allocate
about EGP 20 billion to develop water and sewer systems for rural and poor villages in the Nile region.

The Egyptian Electricity Holding Company estimates that by 2012, peak load will reach 23.8 gigawatts.
This will require the addition of some seven gigawatts of capacity. The EEHC’s new-capacity
construction plan calls for the construction of the bulk of this new capacity. Financing has already been
secured or partially secured for much of the planned construction. Opportunities for foreign equipment
manufacturers and specialized construction firms in Egypt’s capacity expansion program are significant.
In combined-cycle technology for example, U.S. firms such as General Electric have competitive product
offerings. Such opportunities should not be overlooked.

Leaders in the Egyptian power sector are pursuing the prospect of expanded cross-border connectivity,
and eventual interconnections and synchronization with the UCTE system as part of a Mediterranean
Ring for power exchange. The expansion of regional interconnections with countries of the Mediterranean
region, and recent significant on-shore and off-shore natural gas discoveries, should further expand
opportunities for investment in Egypt’s generation capacity.

Growth in Egypt’s mobile communications sector is explosive. As incomes rise, demand for mobile
telephony and more data-intensive services such as video, educational services, and high-bandwidth-
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intensive service deliveries among the business and wealthier population segments will certainly grow as
well. These consumers will want seamless wireless connectivity where they live, work, play, and learn via
their mobile communications services. A critical issue facing Egypt will be its ability to maintain a
regulatory environment and ICT infrastructure that together, are responsive to evolving technologies and
service demands. Next Generation Networks (NGN) are now being designed to meet new needs.

USAID may wish to consider supporting regulatory and industry players in Egypt’s telecom sector.
Investments and collaborative activities, support for education to alert industry leaders about new service
trends, and assistance for research and development activities could help position this industry segment
for future growth. Increased competition in advanced mobile and landline communication services will
require timely, strategic, and insightful regulations. This will help maintain a level playing field for
competitors, and ensure that consumers receive uninterrupted, high-quality, affordable communications
services. Such assistance will help this vital sector player not only serve as an institutional referee on
disputes, but also provide the critical leadership and technical standards to ensure balanced network
growth in Egypt for the future.
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2. INTRODUCTION

2.1. Methodology

The period for data collection was three weeks, from August 27 through September 18, 2006, with work
commencing immediately upon contract execution. Given time and budget constraints, the evaluation
team relied solely upon project-specific and SO-specific documentation that USAID provided or
otherwise made directly available, and on a limited number of illustrative stakeholder interviews. The
team of experts identified and reviewed available policy, strategic plan, component, sector, and project
level documents supplied by USAID/Egypt as well as some collected from other sources, such as the
GOE and the World Bank. The team’s analysis and conclusions are thus based primarily on the review of
this project documentation and should be considered as an expert assessment rather than an extensive
evaluation.

The bulk of the evaluation relied on detailed analysis of key project documents, including Project
Assistance Completion Reports (PACR). However, the evaluation team also interviewed key stakeholders
in the water, power, and telecommunications sectors.

The team’s review methodology was specifically developed to suit the task at hand, and included a set of
guestions that served to address the key issues. The evaluation covers five assessment areas:

1. Baseline state of each utility sector prior to USAID intervention;

2. Direct and Indirect Outputs of USAID’s construction, institutional development, and regulatory
interventions;

3. Broad Outcomes that resulted from improved service delivery;
4. Lessons Learned from USAID’s assistance in Egypt; and
5. Future Prospects for future investment in Egyptian utilities.

The findings obtained from the specific project analyses were used to make an informed assessment of the
performance of the sector as a whole. Preliminary findings were reinforced by a limited number of field
visits and interviews with key stakeholders.

2.1.1. Literature and Documentation Review

The evaluation team focused its attention on reviewing the evaluation reports available for the major
projects funded under the USAID program, as well as several past reports produced by consultants on the
performance of the sectors under review. Additionally, we sourced a number of sector reports developed
by the World Bank. The full list of project documents consulted can be found in Appendix IV.

2.1.2. Detailed Review of Key Strategic Projects

The evaluation team reviewed the outcome of each project and sub-project covered under the program,
but gave special attention to projects covering major geographic and population centers and with higher
investment value. A composite of these results were used to arrive at the overall success or failure of
achievements against the objectives.

2.1.3. Site Visits and Interviews

In cooperation with relevant USAID staff in Cairo, government officials, and project managers; the
evaluation team compiled a list of key stakeholders to be personally interviewed. The team interviewed a
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total of 40 individuals and visited 12 sites in the water and wastewater, power, and telecommunications
sectors. The full list of sites and persons interviewed can be found in Appendix II.

2.2. Review Limitations

As indicated above, budget and time constraints kept the scope of the evaluation to extensive desk review,
selected interviews, and a small number of site visits. One limitation of the evaluation was the difficulty
in obtaining supporting documentation. In those cases, the evaluation team relied upon other studies and
documents relevant to, but not directly related to, project performance.
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3. EVALUATION AND ANALYSIS

3.1. Water and Wastewater Sector

3.1.1. Background

From 1977 to 2006, USAID invested $3.3 billion in thirteen water and wastewater projects in Egypt. In
the mid-1970s, poor water quality, pollution, and over-extended sanitation facilities presented a serious
public health hazard, particularly in urban areas. In Cairo for example, the dirt and mud made it difficult
to keep children clean and healthy when they played outdoors and residents attributed diseases such as
eye infections, diarrheal fever, and rheumatism to contact with sewage in the environment®. Over the
next thirty years, USAID/Egypt’s utility assistance program brought sustainable water supply and
sanitation services to more than 22 million people, directly improving health and the environment for
almost a third of Egypt’s population.?

In the earliest years of the program, wastewater infrastructure was constructed to relieve the flooding of
raw sewage in Cairo and Alexandria, while water and wastewater infrastructure in the war-damaged cities
along the Suez Canal was rehabilitated or replaced. Cairo, Alexandria, and the Canal Cities received
multiple grants for infrastructure development and institutional capacity building. Initial infrastructure
components were often linked to existing facilities. Subsequent projects expanded or made improvements
to these earlier construction phases.

Beginning in the mid-1990s, the geographic focus shifted to the smaller urban areas of the Delta, South
Sinai, and Middle and Upper Egypt. The program also turned attention in recent years to strengthening
the institutional capacity of water and wastewater facilities and enacting legal and regulatory reforms.

USAID/Egypt’'s Water and Wastewater Projects 1977 — 2006 2*

Number Project Title Years Funding
and Target (US 9)

263-0038 | Cairo Water | — Rehabilitate and expand the Rod El Farag Water | 1977-1989 97,265,000
Treatment Plant, and install 40,000 house-service connections
with the means to dispose of wastewater

263-0193 | Cairo Water Il - Rehabilitate and expand water transmission and | 1988-1998 144,840,000
distribution facilities in Central Cairo, and strengthen the
institutional capabilities of the General Organization for Greater

Cairo Water Supply

263-0091 | Cairo Sewerage | - Rehabilitate and expand the wastewater 1978-1988 128,275,000
collection system and design system expansion projects

263-0173 | Cairo Sewerage Il - Improve, expand, and develop sustainable 1984 - 727,985,000
wastewater collection, treatment, and disposal facilities on the 2006
West Bank of Cairo, and to ensure proper management of the
system

263- Alexandria Water Company (AWCO) Construction Contract - 1997 - 78,000,000

21 Cairo Water and Wastewater Economic Benefit Assessment, April 1996

22 USAID. FY 2005 SpO18 Performance Overview, Project Assistance Completion Reports, Project Papers.

23 A project-by-project analysis was considered neither useful nor feasible. Instead, the analysis and results are
grouped on a utility and service area basis. The present-day names of the water and wastewater utilities are used
for clarity purposes such that they match the current structure of the Holding Company for Water and
Wastewater.

Evaluation of USAID/Egypt's Utility Projects: Draft Final Report 13



Number

0270.02

Project Title
and Target

Improve the reliability and safety of AWCQ’s water supply
system, and improve water distribution systems and water
treatment plants; Master Plan preparation

Years

2006

Funding
(US $)

263-
0270.02

Institutional Strengthening Contract - Strengthen the
institutional capacity of AWCO to achieve (a) improved recovery
of O&M costs; (b) improved decentralization of its management;
and (c) improved capacity to deliver services; preparation of
strategic plan, automation of water meter reading and billing
collection

1999-2005

16,000,000

263-0100

Alexandria Wastewater System Expansion | — Stop raw
sewage flooding into city streets; expand the system to serve
previously unsewered areas; eliminate beach pollution; and
provide O&M and institutional strengthening assistance

1979 -
1997

422,076,000

263-0241

Alexandria Wastewater System Expansion Il — Expand the
treatment capacity of two wastewater treatment plants and the
capacity of pump stations; eliminate the last sea outfall (dumping
of waste into the ocean); and continue with O&M and institutional
strengthening assistance

1997 -
2006

203,000,000

263-0048

Canal Cities Water and Sewer - Provide sustainable water and
wastewater services and facilities in the cities of Suez, Ismailia,
and Port Said, and to strengthen the institutional capabilities of
the Suez Canal Authority and the three municipalities

1978-1988

165,332,000

263-0174

Canal Cities Water and Wastewater Il - Provide sustainable
water and wastewater services and facilities in the cities of Suez,
Ismailia, and Port Said; and strengthen the institutional
capabilities of the Suez Canal Authority and three municipalities

1987 -
2000

377,078,000

263-0127
263-0161

Provincial Cities Development (Middle Egypt) - Improve and
expand the water and wastewater systems in Beni Suef, Minia,
and Fayoum; and further improve the institutional capacities of
those cities to plan, implement, and maintain the systems

1982 -
1995

384,229,000

263-0270

Egypt Utilities Management (Middle Egypt) - Improve and
expand the water and wastewater systems in Beni Suef, Minia,
and Fayoum; and further improve the institutional capacities of
those cities to plan, implement, and maintain the systems

1997 -
2006

221,000,000

263-0236

Secondary Cities Development - Expand and develop
sustainable, replicable water and wastewater facilities in selected
urban centers in Egypt

1994- 2005

325,000,000

3.1.2.

In 1977, water and wastewater services in Egypt’s major urban complexes were woefully inadequate.
After decades of warfare and neglect, the systems frequently failed. Most of the systems in place were
designed to handle water demands and wastewater loads less than half of those they were actually facing.
Inadequate distribution systems caused water shortages in many areas, despite sufficient levels of water
production. Demand for water far outstripped service availability in the rapidly growing settlements on
the peripheries of Cairo and Alexandria. Poor water pressure and high leakage resulted in poor service

Baseline of The Water and Wastewater Sector

quality and high consumer dissatisfaction.
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Where wastewater was concerned, the problems were even more acute. Unable to process the flow of
generated wastewater, wastewater collection systems frequently discharged raw sewage. Serious flooding
was a daily occurrence in many sections of Cairo, Alexandria, and the Canal Cities. These conditions
posed serious health risks to the residents of the affected areas, and hindered economic growth in what
constituted three of Egypt’s key economic centers.

This section describes the connections between urban population growth and water and wastewater
service capacity, as well as the public health implications of water shortages and wastewater system
flooding in Egypt prior to 1977. It provides an overview of the state of Egypt’s water and wastewater
infrastructure and the institutional and regulatory environment that governed its operation.

Population, Urbanization, and Targeted Beneficiaries

As of April 1980, Egypt had a population of 42 million people. The total population was projected to
reach 68 million by the year 2000, with the highest growth rates expected in urban areas. In 1907, the
country’s urban population was 19 percent. By 1976 it stood at 44 percent. The implications were clear.
Egypt’s need for substantial and continuing investments in urban water and wastewater services over a
20-year period was urgent.

The population size, density, and incidence rates of waterborne diseases in large urban centers dictated
that infrastructure interventions in these three urban centers take top priority. The major metropolitan
areas of Cairo and Alexandria were expected to absorb the bulk of Egypt’s urban population increases.
The Greater Cairo region was expected to receive the greatest share of the projected urban population (43
percent) in the year 2000, reaching a population of approximately 16.5 million. The Alexandria
Wastewater Master Plan projected that its service population would total more than five million people by
the year 2000.

Infrastructure and Service Level Conditions

Intermittent water supply, low pressure, huge losses due to leakage, and frequent sewage flooding
incidents were common in the 1970s. The real water problem did not stem from a lack of availability or
production. Rather, the problems were due to old, damaged, and inadequate distribution networks.

Despite the general adequacy of the water supply in the major Egyptian cities, wastewater disposal
systems were dangerously overloaded. Facilities simply could not handle wastewater flows. In Greater
Cairo alone, as many as 500 wastewater-flooding incidents took place every day. Similar situations
prevailed in Alexandria and the Canal Cities. The situation was worse in the peripheral areas of these
large population centers. Wastewater collection and treatment systems were hugely inadequate in the
central areas of the cities, but worse still, basic sanitation services were totally absent in the peripheries.

Extensive portions of the wastewater collection systems in Cairo, Alexandria, and Canal Cities operated
in surcharged conditions. Untreated wastewater was being discharged into agricultural drains, lakes, Suez
Bay, and the Mediterranean Sea. Large quantities of garbage, trash, hazardous industrial and medical
wastes, and other materials were illegally dumped into the wastewater collection system. This reduced
flow capacity, blocked sewers, and allowed for the transmission of dangerous and contagious substances
into the receiving bodies of water.

Public Health

The epidemiological linkages between disease and the availability of sanitation services are well
documented. Numerous World Bank, WHO, and other United Nations agency reports have discussed the
negative impacts of inadequate or impure water supplies and unsanitary sewage disposal practices on
public health.
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In Egypt, extensive research into waterborne diseases has been conducted by the Naval Medical Research
Unit and the Ministry of Health. These studies indicate that diseases such as cholera and typhoid fever are
transmitted through contact with improperly treated water or by the unsanitary disposal of sewage. As
expected, waterborne diseases such as infectious hepatitis, typhoid, paratyphoid, and dysentery were
widespread and spreading throughout Egypt in the early 1980s. One district in Cairo which had among
the lowest sewage treatment services in the city, also had a cholera incidence rate of 538/100,000 - more
than 30 times the national average.?* In the early 1980s, 46 percent of infant and child mortality in Egypt
was caused by diarrhea and the Infant Mortality Rate (IMR) stood at 116 per 1,000 live births, one of the
highest in the world.?® Deplorable water and wastewater conditions were a major public health hazard in

Egypt.

Flooding brought other problems as well. Households commonly complained about local environmental
conditions associated with sewage flooding. They spoke of foul odors, flies and mosquitoes, diseases,
dirty streets, and the need to place stepping stones and planks in the streets to cross areas flooded by
sewage. Mud and potholes from sewage impeded traffic. The dirt and mud also made difficult to keep
children clean and healthy when they played outdoors. Residents attributed diseases such as eye
infections, diarrheal fever, and rheumatism to contact with sewage in the environment. In addition,
sewage may have polluted potable water sources.

Sector Organizations and Financing

The water and wastewater sector was administered by a variety of GOE organizations prior to 1976. At
the national level, the Ministry of Development had primary responsibility for coordinating the
development and operation of the sector. In the water sub-sector, Cairo and Alexandria had fully-
integrated water authorities responsible for developing and operating water treatment and distribution
facilities. The chairmen of all water and wastewater authorities were under the administrative control of
their respective governors. The three Suez Canal cities had a similarly integrated development/operations
service. Water service was administered by the Suez Canal Authority (SCA), but was not controlled by
the three governorates or the Ministry of Planning. In all other urban and rural areas, the National
Organization for Potable Water and Sanitary Drainage (NOPWASD) was responsible for the
rehabilitation or expansion of water infrastructure before turning over to local authorities. NOPWASD
was a governmental organization under the control of the Ministry of Development.

In the wastewater sub-sector, Alexandria’s wastewater authority was responsible for the development and
operation of its facilities. Cairo had a similar authority, except that major, foreign-financed wastewater
system development projects came under the control of Cairo Wastewater Organization (CWO), an
administrative arm of the Ministry of Development. NOPWASD was responsible for all other wastewater
systems throughout Egypt. The governorates were responsible for the operation of the systems turned
over to them by NOPWASD. The Ministry of Health was indirectly involved in ensuring compliance with
pollution control laws and water quality standards.

Historically, the provision of water and wastewater investment in Egypt was viewed as a government
service. The primary goals were to improve national health and safety and promote economic
development. The development of infrastructure in the water and wastewater sector was financed with
loans from the Central Investment Bank and through the Ministry of Planning. Foreign grants and loans
further supported these welfare-oriented goals, the bulk of which were USAID funds. From 1977 to
1981, the total Government of Egypt investment in the water and wastewater sector was approximately
EGP 1.77 billion or $3.41 billion while from 1982 to 2006 the government’s investment totaled EGP 65

24 USAID. Water and Wastewater Sector Assessment, May 1983.
25 see note above.
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billion or $22.47 billion.®® USAID’s total investment in Egypt’s water and wastewater sector from 1977-
2006 was $3.3 billion and was thus 12.7 percent of the GOE’s $25.88 billion contribution during that
same time period.

Financial viability was also a pressing concern. Revenues from tariffs and services were not sufficient to
cover operating costs. The principal reasons for this shortfall were low water and wastewater tariffs, water
leakage, large volumes of unaccounted-for water, very low collection rates, and a considerably higher-
than-required workforce. Through the Ministry of Finance, the GOE subsidized the utilities to alleviate
this shortfall in revenues. This practice was a large burden on the Egyptian treasury and drained funds
available to other urgently-needed social and economic programs. The cost of capital and operational
financial subsidies to Egypt’s water and wastewater sector was untenable. Over EGP 38 billion of capital
was invested from 1982 to 2000. Subsidies for operations and current debt installments were estimated at
over EGP 5 billion. The financial burden was likely to grow unless effective action was taken to improve
the financial performance of the sector.

Sector Constraints

Sector Investment Planning, Contracting, and Execution

Starting at this time, the GOE conceived a massive sector investment program to be funded partially from
its own budget and partially by foreign donors. This plan represented a substantial increase in utility
investment levels over the past and signaled a shift in investment priorities. The planning, design,
construction, and management capacity required for its execution presented a major challenge to national
and local authorities. When USAID launched its water and wastewater infrastructure development
program, these tasks were placed in the hands of newly-established or minimally-experienced
organizations. These institutions were unfamiliar with the demands of managing large construction
projects as well as with the technical and operational requirements of operating large, modern utility
systems. Moreover, these agencies were required to operate as public sector authorities without financial
independence or full authority over their practices and programs.?’

The capital spending levels necessary to execute improvements in the water and wastewater sector also
raised serious concerns. Based on the past performance of the sector, some doubted the absorptive
capacity of the sector and questioned the ability of the economy to sustain such increased levels of
investment. The Egyptian construction industry was already stretched thin, and could not be realistically
expected to accommodate the extraordinary requirements of the planned water and wastewater program.
Similarly, local materials production, though growing, was not in a position to meet the sudden surge in
demand for pipes, fittings, pumps, water meters, and other materials.

Local currency availability for the sector had also been a problem in the past. Notwithstanding all
assurances and plans to the contrary, it was difficult for the GOE to raise the necessary investment funds
without resorting to an expansion of the money supply. This problem was expected to intensify as new
water and wastewater facilities came on line and required more capital for operations and maintenance.

26 GOE investment data in the water and wastewater sectors was provided to evaluation team by Mohamed EI Alfy,
Assistant Minister, Ministry of Housing, Utilities and Urban Development in a meeting on August 31, 2006.
The amount for 1977 to 1981 is based on a weighted average exchange rate over that period of 0.52 EGP/USD
to reach a total investment of $3.41 billion. During the period from 1982 — 2006, the total investment by the
Egyptian government was 65 billion EGP. There is no additional information on the breakdown of these
investments, so a weighted average of 2.8926 EGP/USD was used over the entire 25-year period. Therefore,
the investment by the Egyptian government during 1982-2006 was approximately $22.47 billion.

27 USAID Project Paper, Cairo Sewerage, September 1978; USAID Water and Wastewater Sector Assessment,
May 1983; USAID Project Paper, Cairo Sewerage Il Project, September, 1984.
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Revenue Generation

Because the scarcity of GOE funds for the water and wastewater sector was a major constraint on the
sector’s development, it was essential that the water and wastewater utility organizations improve their
capacity to generate revenue. Reducing the subsidy burden created by the sector was essential. Revenue
generation in the sector originated, for the most part, in the water sub-sector where billing for wastewater
services was accomplished through a surcharge on water tariffs. The level of revenue generated by the
sector depended upon the amount of accounted-for water sold, the water/wastewater tariff rates, and the
rate of collection of water billed. The sector was experiencing serious deficiencies in all three areas.

The fact that agencies could not retain collected revenues further weakened the possibility for financial
viability. All revenues were turned over to the Ministry of Finance which arbitrarily allocated budgets to
the organizations without regard to the revenues they produced, or even to the organizations’ own
estimates of the funds required to adequately operate and maintain their systems. As a result, sector
organizations had no incentive to undertake the difficult and unpopular steps needed to increase their
revenue generation capacity.

Management Capability and Institutional Development

Weak management capacity was a key constraint to developing water and wastewater systems in Egypt.
The organizations responsible for designing and building capital projects as well as for operating existing
and planned water supply and wastewater systems were not necessarily in a position to take on this
massive expansion of services. This observation had been made in numerous consultant reports, as well as
the USAID sector assessments of 1983 and 1985 and the World Bank Sector Memorandum (January
1984). Projects were selected and designed without sufficient attention to cost-effectiveness, technical
appropriateness, or economic justification. Project design did not pay sufficient attention to the ability of
operating agencies to operate and maintain facilities adequately; and the investment funding process led
to excessively long project implementation periods. The quality of civil works construction and
equipment and material was often poor.

The assessments mentioned above, along with other reports and studies on facilities design and
construction, systems operation and maintenance, and management structure, documented three critical
problems: (1) weak, non-responsive, and non-directive management systems, (2) the absence of an
adequate supply of trained and dedicated management and technical staff, and (3) poor construction
management and operation and maintenance practices.

Specific factors characterizing management at this time included:
1. Considerable fragmentation of authority and responsibility
2. Managers without the technical skills to define, implement, and monitor their respective tasks

3. Organization and management practices shaped by politics rather than efficacy and favoring
committee consensus-building and decision making

4. Little delegation of decision-making authority and very little communication across and among
departments and between and among managers

5. Few incentives (in the form of increased pay and promotions) for improved performance on the part
of staff

Government policies and practices at the national level also worked against effective sector management.
GOE policy also contributed to poor performance in the form of GOE-guaranteed employment policies
that produced overstaffing, subsidy practices that fixed tariffs at levels insufficient to cover operations
and maintenance costs, and organizational policies that restricted the authority of local organizations. The
sector was also characterized by non-competitive wages and benefits and low status. A lack of
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coordination among sector institutions, coupled with inadequate delegations of responsibility to operating
agencies, made effective operations difficult.

Training and Human Resources Development

Human resource capacity in the water and wastewater sector had been given low priority over the years.
Government employment practice treated water and wastewater organizations as a “dumping ground” for
excess labor. Managers used transfers to water, and especially, wastewater treatment facilities as a form
of punishment for employees who were difficult or had fallen from grace. Training was not viewed as a
priority by either management or employees. Even in the best-run utilities, training was not used as a
management tool to improve performance. Instead, training was perceived as a rite of passage that all
staff endured, but was rarely taken back to their work. Because job classifications were relatively
inflexible, training did not necessarily guarantee promotion or even that new skills would be utilized.
Neither learning, nor improved job performance was rewarded at the job site. This led to disillusionment
on the part of employees who, unable to perform tasks for which they had been trained, eventually lost
interest in their jobs. This was particularly true for technical staff and junior management. A severe
shortage of experienced and qualified utility managers, administrators, planners, financial experts,
engineers, and operators compounded human resource problems.

3.1.3. Outputs And Outcomes at the Program Level

USAID’s response to Egypt’s water and wastewater infrastructure problems was swift and massive. The
result was the launching of the largest utility assistance program in the history of USAID. From 1977 to
2006, USAID invested close to $3.3 billion in 14 water and wastewater projects®

USAID’s program of support for the development of Egypt’s water and wastewater sector has achieved
many successes: development of world-class infrastructure, the strengthening of institutional and
operational capacity, the development of national water and wastewater services capacity, improvements
in public health, and improvements in the financial and operational performance of the sector. As
compared to 1977, Egypt’s water and wastewater sector has been substantially transformed. USAID’s
interventions either expanded access or improved the quality of drinking water and wastewater services
for more than 22 million Egyptians. Infant mortality rates in Egypt are today one-fifth of what they were
in the 1970s, having dropped from 145 per 1,000 live births in 1975 to 26.4 per 1,000 in 2004. USAID’s
programs supported the construction and the institutional strengthening of Egypt’s water utilities. Besides
increasing access of the Egyptian population to water and wastewater services, a goal of USAID
assistance was to foster institutional improvements and strengthen the sustainability of the utilities by
improving cost recovery, reducing water losses, and improving service quality.

In Egypt’s capital city, USAID’s support addressed Cairo’s water supply problems by rehabilitating and
expanding the capacity of Cairo’s major water filtration plant at Rod EIl Farag from 300,000 cubic meters
per day to 750,000 cubic meters per day. In addition, USAID improved the distribution network,
increased storage capacity, and supported improved water services in central Cairo for approximately two
million residents and three million workers. USAID funding for the Cairo sewerage sector included
planning, engineering design, personnel training, and capital investments; and rehabilitated 53 pumping
stations (and associated infrastructure) and 39 ejector stations. The second phase of USAID investments
in Cairo’s wastewater sector focused on improving the wastewater system on the west bank of the Nile.
These efforts sought to improve and expand wastewater conveyance and treatment infrastructure, extend
sewers into the developing areas without sewers, and conduct training activities to improve system

28 A project-by-project analysis with detailed funding levels, purpose, and duration of each project can be found in
Appendix IV
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management. Eleven new pumping stations were constructed, and the Zenein wastewater treatment plant
was also rehabilitated. In addition, USAID worked to strengthen the institutional capabilities of Cairo’s
water and wastewater systems. USAID assistance established state-of-the art laboratory and training
facilities at water and wastewater facilities; developed training materials; trained managerial and technical
staff; and developed administrative, financial, and maintenance systems. Moreover, USAID provided
financial assistance for the provision of extensive spare parts and tools necessary for the proper operation
and maintenance of water and wastewater facilities.

USAID’s support to the Alexandria Water Company covered studies, design of pipelines and
improvements to the water treatment plants, procurement of equipment and tools, construction of High
Priorities Projects and Urban Poor Projects, and the achievement of major health and environmental
improvements. These have included the provision of centralized chlorine storage and reservoir; flow
meters, chemical feeds, transmitters and instrumentation; repair and replacement of filter control systems;
installation of on-line analyzers for turbidity, chlorine, and pH; centralized control systems; and
emergency standby generators. A major goal has been improved cost recovery, including the recovery of
operations and maintenance costs. Therefore, the utility’s financial plan recognizes and includes the costs
of long-term operation and maintenance, and its tariffs are designed to fully recover these costs as well as
the debt service costs and interest on loans. Institutional assistance was also provided to reduce water
losses and improve service quality.

In Alexandria, USAID provided over $630 million of assistance to ameliorate health and environmental
problems associated with deficiencies in the city’s wastewater collection and treatment system. Two
major primary treatment plants with a combined capacity of more than one million cmd, and seven major
pump stations were built including a mechanical sludge dewatering facility and a sludge disposal site.
More than 100 km of collectors transport wastewater away from the streets and the sea, and to the two
wastewater treatment plants. Administrative facilities, maintenance workshops, and laboratories were
constructed at the sites of both wastewater treatment plants; and a state of the art training facility was built
at one of the East Treatment facilities. Tools, spare parts, and chemicals were provided for all of the
facilities. In addition, a multi-year training, O&M assistance, and a institutional strengthening program
led to a comprehensive solution to Alexandria’s wastewater infrastructure deficiencies.

In the Canal Cities of Port Said, Ismailia, and Suez USAID intervened to provide urgently needed water
and wastewater infrastructure improvement, technical assistance, and institutional support after the
collapse of the infrastructure during the war and evacuation period. USAID’s infrastructure interventions
included new wastewater treatment facilities and the rehabilitation and expansion of the existing raw
water transmission system serving the city of Port Said. Assistance was also provided for the institutional
development of the operating agencies for these cities” water and wastewater facilities. The system
replaced facilities that had been discharging wastewater primarily into the sea, helping to reverse health
and environmental problems associated with those practices. USAID also provided assistance for
institutional strengthening to improve management, operations, and maintenance at the facilities and
strengthen their long-term viability.

Completion of Phase Il of the Canal Cities assistance resulted in new water and wastewater facilities, the
strengthening of NOPWASD and SCA capabilities, the development of operations and maintenance
capabilities, and the development of water quality monitoring capabilities. As a result of USAID’s
assistance, raw wastewater is no longer discharged into Suez Bay, Lake Timsah, or Lake Manzala. Port
Said has a new freshwater pump station that augments the city’s water supply. Administrative training
and laboratory facilities were provided for the three cities at the site of the wastewater treatment facilities.
In addition, a cadre of managers and operations and maintenance personnel received extensive training.

In Middle Egypt (Provincial Cities), USAID intervened to improve and expand water and wastewater
systems in Beni Suef, Minia, and Fayoum. There, 85 percent of USAID’s assistance went to new
construction, and specifically for new water treatment plants serving nearly 1.5 million people and new
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wastewater systems serving nearly 500,000 people. In addition, an institutional development plan was
implemented to improve the institutional capacities of the cities to plan, implement, and maintain their
systems. Perhaps the most important result of this plan was growth in the collection rate from 78 percent
in 1999 to 98 percent in 2004. Cost recovery jumped from 43 percent in 1999 to 91 percent in 2004.

Turning to the Secondary Cities, USAID provided contracts for Institutional Development and for
Engineering Design/Construction Management. New construction included a Mansoura water treatment
plant (and rehabilitation of the existing Mansoura water treatment plants), water and wastewater facilities
in the Aswan cities, wastewater facilities in Luxor, and water and wastewater facilities in Nuweiba.

In summary, the direct and indirect outputs of USAID/Egypt’s assistance to the water and wastewater
utility sector can be summarized as follows:

® World-class infrastructure designed, built, and put into operation
® Stronger institutional and operational capacity
® |Improved national water and wastewater service capability

® |mproved health and environment

World-Class Infrastructure designed, built and put into operation

Extensive planning, good design, and sound construction have characterized USAID/Egypt’s approach to
the water and wastewater infrastructure problems facing Egypt. Water supply and wastewater systems
shortcomings were properly assessed. The priorities assigned to chosen remedies were appropriate and
conducted within international norms and standards. The decision to rehabilitate and expand the
wastewater collection and conveyance systems in order to provide relief from sewage flooding to millions
of residents in Cairo and Alexandria was technically and socially sound.

Prior to USAID’s interventions, both Cairo and Alexandria had severe sewage flooding problems, which
were often caused by the inability of the collection systems to carry both storm and residential
wastewater. Every time it rained, the excess wastewater caused flooding. Addressing this deficiency
needed to be a first priority when rehabilitating a wastewater system as prolonged sewage flooding had
immediate adverse public health and social impacts. In addition, the time and cost of rehabilitating
collection systems is much less than that for expanding and/or rehabilitating wastewater treatment
facilities.

The majority of these projects can credit the use of appropriate technologies for their success and
sustainability. These technologies, while not necessarily the “latest” at the time, have proved to be
sustainable in Egypt. For example, the sludge dewatering process used in the Canal Cities projects relies
on sunlight and sandy soil, which are abundant in Egypt. USAID’s design, technology and construction
management approach has differentiated USAID-funded projects from those of other donors.?®

Institutional and Operational Capacity Strengthened

USAID-funded projects from the 1990s took a holistic approach to problem resolution which made a
positive contribution to institutional and operational capacity®®. USAID insisted on:

29 USAID. Final Evaluation of the Canal Cities Water and Wastewater Phase 11 (CCII) Project, Optimal, 18
November 2003; Project Assistance Completion Report for the Cairo Water Supply Il Project (CWS I)USAID
Project No. 263-0193, September 1998.

30 The data to support this are presented in detail in the project-by-project analysis for Cairo, Alexandria, and the
Canal Cities in Appendix IV and in those Project’s Final Reports.
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® developing the operational capacity of the utilities through performance-based management, training,
administrative and financial systems development, and O&M improvements

® constructing not only conventional treatment facilities; but also the “support facilities”, the
laboratories, training centers, and maintenance shops essential to the proper and efficient operation

National Water and Wastewater Services Capability Developed

The design and construction of the USAID-funded water and wastewater projects happened during a time
of unparalleled infrastructure development in Egypt. The projects were large and complex and presented
significant challenges to planners and builders. These projects pioneered engineering, construction, and
construction management practices in Egypt. In-country expertise at both the individual and company
level grew as a result, building local capabilities in contracts administration, system design, and large-
scale construction.

Today, several engineering and construction companies involved in the USAID projects are providing
services in Egypt and other Middle Eastern countries. The construction management area benefited in
particular from an enhanced understanding and consistent application of International Federation of
Consulting Engineers (FIDIC) claims resolution practices, and technology transfer to the Egyptian
wastewater private sector.*

Another important indirect benefit of USAID assistance and its concomitant skills and technology transfer
has been the development of a water pollution control industry in Egypt. Today, Egyptian design and
construction companies export their expertise to other Arab and African countries. A sustainable domestic
capability is now in place that can respond to future needs, such as GOE plans to expand sanitary services
in minor urban and rural communities.

Health and Environment Improved

The health and environment of the Egyptian population have improved dramatically in the last three
decades. Infant mortality rates are today one-fifth of what they were in the 1970s, having dropped from
145 per 1,000 live births in 1975 to 26.4 per 1,000 in 2004.% The incidence of diarrheal diseases - a major
cause of infant mortality - has also been dramatically reduced. These improvements can be partly
attributed to improved and expanded water and sanitation services.

Studies that followed the Alexandria Wastewater, the Canal Cities Wastewater, and the Secondary Cities
projects found a positive correlation between infrastructure improvements and health improvements. In
Alexandria, improvements in the wastewater collection and treatment system are one of a number of
environmental factors that contributed to lower infant mortality rates (28%) during the period covered by
the Alexandria project (1987 to 1993).%** Similarly, the incidence rates for death and illness from
waterborne diseases showed dramatic decreases in the period from 1986 to 1990. Hepatitis dropped by 50

31 The fact that design and construction management expertise in Egypt was greatly facilitated by USAID’s
interventions is documented in most USAID project papers and early sector assessments. See the Final
Evaluation of the Canal Cities Water and Wastewater Phase Il (CCII) Project, Optimal, 18 November 2003;
Project Assistance Completion Report for the Cairo Water Supply 11 Project (CWS II)USAID Project No. 263-
0193, September 1998; Project Assistance Completion report for the Cairo Sewerage Il Project: USAID Project
263-0173, June 2000

32 World Banks World Development Indicators, http://publications.worldbank.org/subscriptions/WDI

33 Final Report, Human Health Study, Alexandria Wastewater Project-Phase I1, June 1997
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percent, typhoid by 76 percent, and paratyphoid by 82 percent.** New wastewater facilities removed raw
sewage from the streets of Alexandria and eliminated discharge to the sea where millions bathe each year.

1995 water quality data gathered during Phase | of the Canal Cities Water and Wastewater 1l project
recorded excessive levels of bacterial contamination at the Sayl drain outfall (outfall of the old Suez
wastewater treatment plant) prior to the construction of the Suez wastewater treatment plant. Total
coliform, fecal coliform, and fecal streptococci count averages were 310,890/100ml, 188,420/100ml, and
1,877/100ml respectively. In Phase Il monitoring, which took place after the start-up of the new
wastewater treatment plant, the total coliform, fecal coliform, and fecal streptococci counts at the Sayl
drain were dramatically lower: 16,000/100ml, 16,000/100ml, and 2,400/100ml respectively. Bacterial
pollution at the Bay was greatly reduced with the operation of the new Suez wastewater treatment plant.®

Under the Secondary Cities Development project, deaths of children under age 5 due to diarrheal illnesses
declined from between 10 and 22 percent from pre-project mortality rates in Secondary City
communities.® These results support the evidence that improved water supply and sanitation improves the
health of its beneficiaries.*’

Environment improvements are another direct benefit of the USAID infrastructure interventions.
Requiring special mention are Cairo, Alexandria, and Canal Cities. In these cities, the elimination of raw
wastewater discharges into agricultural drains, the Mediterranean Sea, Lake Maryout, Suez Bay, and
Lakes Timsah and Manzala has improved water quality tremendously. Prior to Phase Il of the Canal
Cities Water and Wastewater project, pollution from untreated wastewater discharge severely limited
fishing, tourism, and recreation in the three Canal Cities.

Financial and Operational Performance of Sector Improved

Key performance indicators have steadily improved®, especially in the past five years.

® Cost recovery is about

depreciation)

90 percent (not counting

. . Wastewater and Subsidiary Companies (HCWW)
® Percent of operation & maintenance costs covered by

Establishment of the Holding Company for Water and

collected revenue goes from 61% to 100%.

Water not-accounted-for has dropped from 49 percent to 43
percent

Other key cost-recovery improvements in the sector are:

The laws setting up a Water/Wastewater Holding Company bring
some optimism about the future of the water/wastewater sector.
The holding company and regulatory authority were created in
April of 2004 - the HCWW commenced operation in September
of 2004 and a regulatory authority commenced operations in
May of 2005. The new emphasis upon cost recovery and
performance management has lessened the long-term burden
on the Government and made the utilities more attractive for

® Debt restructuring (forgiveness) approved by the Ministry of . I
Finance (MOF) is making the water utilities more attractive privale secor parmcipation.
r ivat t ticipati - Meetings with David Osgood, CH2MHill (August 30, 2006), Dr.
Or private sector participation. Abdel Kawi Khalifa, Chairman, Holding Company (August 30,
° 2006), and Mamdouh Raslan, Deputy Chairman Financial and

Capital replacement costs are now covered by GOE grants
and not loans, and so reducing the pressure on the water
utilities to recoup these capital costs through tariffs.

34 See note above.
35 USAID Final Evaluation of the Canal Cities Water and Wastewater Phase Il Project, Optimal, 18 November

2003.

Administrative Affairs, Holding Company (September 5, 2006)

36 Assessment of Economic Impacts of the Secondary Cities Project, June 2004.
37 USAID Policy Paper, “Domestic Water and Sanitation,” noted that the combination of unsafe drinking water and
inadequate sanitation facilities constitutes one of the major causes of death and disability among the poor in

developing countries.

38 FY 2004 Performance Monitoring Reporting for SpO 18.
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® Personnel policies for the Holding Company and its subsidiaries are no longer under the control of the
GOE, allowing for more commercially-driven human resource decisions.

® The focus of the subsidiary companies has begun to move to a commercial mindset, shifting some of
the financial burden from the Government to the utility operator.

USAID-funded water and wastewater facilities are performing their intended purpose - providing
adequate treatment to water and wastewater. The water distribution networks convey water to the utility
customers with significantly improved reliability, and at much higher pressure. Wastewater collection
systems are carrying raw sewage away from the previously flooded neighborhoods with greatly improved
reliability, and flooding incidents are rare.

3.1.4. Summary of Achievements

Investments in Egypt’s water and wastewater infrastructure can be counted among USAID’s most
outstanding success stories. Water and wastewater systems are among a country’s most important socio-
economic assets, in addition to being indispensable to health and the environment. USAID support for
water utility rehabilitation, improvement, and expansion has hugely enhanced the economic growth in
Egypt and the well-being of its people.

USAID assistance has helped to resolve the most critical problems that stemmed from improper or
insufficient water supply and sanitation in the large urban centers of Cairo and Alexandria, the Canal
Cities, Middle Egypt, and selected Secondary Cities. Building upon these USAID-funded successes, the
GOE is planning to allocate about EGP 20 billion to develop water and sewer systems for rural and poor
villages in the Nile region, with the secondary aim of attracting private investments in the sector.*

Access to Sustainable Water and Wastewater Services Increased

There were almost 22 million direct Egyptian beneficiaries of USAID-funded water and wastewater
services in Egypt from 1977 to 2006. The table below totals the number of beneficiaries from each
specific water/wastewater project. This actually totals 30 million as the same Egyptians in Cairo and
Alexandria are double-counted for their increased/improved access to both water and wastewater services.

Beneficiaries of USAID’s Water and Wastewater Services*

Project Beneficiaries
(in millions)
Greater Cairo Water Company 2.4
Greater Cairo Wastewater Company 10.9
Alexandria Water Company 5.8
Alexandria Wastewater Company 6.1
Canal Cities Water and Wastewater 0.9
Middle Egypt (Provincial Cities) 2.3
Secondary Cities 1.6
Total 30 million**

39 American Chamber of Commerce in Egypt, Egypt Watch Bulletin, November 2006.

40 Project Assistance Completion Reports, Project Papers, and SpO 18 Annual Reports.

41 Please note that the Beneficiaries column above counts Cairo and Alexandria beneficiaries for each sub-sector -
water and wastewater — and thus most of that population is being double-counted.
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Legal and Regulatory Framework Established

In the early 1990s, sector reforms were initiated with the issuance of a series of presidential decrees that
established the water and wastewater Public Economic Authorities (PEA). PEAs were subsidiaries of the
seven Egyptian governates, and were intended to operate with more autonomy, and specifically as
business-oriented utilities prone to less political interference. The most significant sector reform was
however accomplished in 2004 with two presidential decrees: (1) Presidential Decree No. 135
establishing a Holding Company for Water and Wastewater and Subsidiary Companies; and (2)
Presidential Decree No. 136 establishing the Regulatory Agency for Potable Water, Wastewater, and
Consumer Protection. Together these agencies provided the basis for a modern water and wastewater
sector, with a corporatized management structure and a sector regulator.

Through its Legal, Institutional, and Regulatory Reform (LIRR) project, USAID established milestones
for the water and wastewater sector, and can be credited with supporting the achievements listed below.
LIRR assistance supported the Ministry of Housing, Utilities, and Urban Communities in staffing,
organizing, and administering the new regulatory agency; and in building its capacity. The most recent
legal and regulatory milestones established with the assistance of USAID for the water and wastewater
sector and the chronology for achieving them are presented in the table below.

Legal/Regulatory Milestones in the Water/Wastewater Sector

Cabinet approves draft presidential decree calling for the creation of a water/wastewater regulatory agency and
2000 | related institutional reforms.

Achieved — May 2000

President issues a presidential decree calling for the establishment of a water/wastewater regulatory agency and
2001 | related institutional reforms.

Not Achieved - State Council advised that this must be done by law, not decree.

Minister of Housing appoints a board of directors for a regulatory agency for water and wastewater.

2002 . ) . L
Not Achieved - Creation of the regulatory agency is awaiting legal approval.
A draft law authorizing the creation of a regulatory agency for the water and wastewater sector is approved by
the Cabinet.

2003 A draft law providing a legal framework for private sector participation in the water and wastewater sector is
approved by the Cabinet.

Achieved - The planned objectives from 2001 and 2002 were achieved during FY 2003. Further, it is expected
that 2003 objectives will be achieved in FY 2004.

A law authorizing the creation of a regulatory agency for water and wastewater is passed.

A law providing a legal framework for private sector participation in the water and wastewater sector is passed.

2004 | Achieved: The holding company and regulatory authority was established in April of 2004 with the promulgation
of Presidential Decrees 135 and 136. The HCWW commenced operation in September of 2004 with the
appointment of a board of directors. The regulatory authority commenced operations in May of 2005 with the
appointment of a board of directors and an executive director.

The Laiha (personnel policies) and the utility organizational structure were developed, approved, and
implemented in the HCWW and subsidiary companies. The HCWW is actively managing the subsidiary
2005 | companies and requiring performance monitoring reports and five-year financial plans.

Achieved: The regulatory agency identifies and occupies an office, and begins to review utility certification
applications and utility performance indicators on a pilot basis.

Water and Wastewater Sector: SpO 18 Assessment

The goal of USAID/Egypt’s Special Object 18 (SpO18) was to increase access to sustainable utility
services in the three sectors. Five water and wastewater-specific indicators and one indicator addressing
all three sectors were developed in 2000 as follows to monitor the effectiveness of the infrastructure
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programs*?. Four out of five sector-specific indicators met their performance targets in 2004 (18.2.b -
percent of annual billings collected for water and wastewater sold - was the only indicator which did not
meet its target) and all legal and regulatory milestones have already been achieved.*

1. Cumulative number of people with new or improved water or wastewater service in selected areas

2. Percent of operation and maintenance costs covered by collected revenue in the water and wastewater
sector

Percent increase (relative to baseline) in capacity of selected water and wastewater utilities
Percent of produced water not-accounted-for

Percent of annual billings collected for water and wastewater sold

o o~ w

Cumulative number of legal and regulatory milestones attained

SO Indicator 18.a — Cumulative number of people with new or improved water or wastewater
service in selected areas

The number of people with new or improved water and wastewater service is a direct measure of
increased access to household water and wastewater services. Institutional development and construction
management contractors were interviewed to determine the status of each USAID-funded project. When a
project is completed, the projected population of the company service area in the year of completion is
counted as beneficiaries of new or improved water/wastewater services. In 2004, the planned or targeted
cumulative number of people with new or improved water or wastewater service in selected areas was
6.024 million persons while the actual number of persons was 6.082 million persons.**

Rating: Positive

SO Indicator 18.c — Percent of operation and maintenance costs covered by collected revenue in the
water and wastewater sector

The recovery of operating and maintenance costs is a chief indicator of financial sustainability and is key
for private sector investment and expansion of services. A standardized data collection form was used to
collect data on costs and collected revenue for each company evaluated. The value of the indicator is the
ratio of collected revenue to operations and maintenance costs expressed as a percent and averaged over
all the water and wastewater companies. Data are collected from institutional development and
construction management contractors, as well as from the companies themselves.

In 2004, the planned or targeted percent of operation and maintenance costs covered by collected revenue
in the water and wastewater sector was 92 percent while the actual percentage was 100 percent.

Rating: Positive

42 The SpO 18 Performance Monitoring Report deals only with USAID-funded projects. In situations where other
donors might have been involved, only the USAID-funded portion of assistance was measured against the
indicator. The only city where other donors were involved is Cairo and it is not included in the results of SpO
18.

43 FY 2004 Performance Monitoring Report for Special Objective 18.

44 The validity of this indicator depends upon two assumptions: 1) that the infrastructure and institutional
development projects are effective in increasing access to sustainable company services and/or improving
service quality, and 2) that every household in a project service area benefits from either access to serve or some
improvements in service quality once the project is completed.”, FY 2004 Performance Monitoring Report for
Special Objective 18
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IR Indicator 18.1.a — Percent increase (relative to baseline) in capacity of selected water and
wastewater utilities

The capacity of water and wastewater companies is an indicator of both access to services and the quality
of services a company is capable of providing to customers, and impacts directly on environmental
quality and human health. Total capacity in the baseline year is determined by the sum of the capacities,
in m*/day, over all the water and wastewater companies™.

By 2004, the planned or targeted percent increase (relative to the baseline) in capacity of selected water
and wastewater utilities was 168 percent. The actual percentage increase over the 1999 baseline was 180
percent.

Rating: Positive

IR Indicator 18.2.a — Percent of produced water not-accounted-for

Unaccounted-for-water is an indicator of the delivery efficiency of the water system. The value of the
indicator in a given year is the ratio of the difference between total water produced by all the water
companies and the total water billed by the companies and the total water produced by the companies.
Data are collected from institutional development and construction management contractors, as well as
from the companies themselves.

In 2004, the planned or targeted percent of produced water-not-accounted for was 45 percent while the
actual percentage was 43.25 percent.

Rating: Positive

IR Indicator 18.2.b — Percent of annual billings collected for water and wastewater sold

Collection rates directly affect revenues, tariff rates, and sustainability of a company and are a measure of
the collection efficiency of the company. The value of the indicator in a given year is the simple average
over the nine water and wastewater companies of the ratio of collected tariff revenue by each company
during the fiscal year to the monetary amount of bills presented to customers of each company in the
fiscal year.

In 2004, the planned or targeted percentage of annual billings collected for water and wastewater services
sold was 84 percent while the actual percentage was 77 percent.

Rating: Positive

IR Indicator 18.3.a — Cumulative number of legal and regulatory milestones attained

A number of legal and regulatory reforms are necessary to the commercialization and privatization of
company services that will ultimately contribute to better access to sustainable services. The SpO18 team
contacted officials at the appropriate oversight Ministry in each infrastructure sector, regulatory agencies,
management of companies, and contractors to verify achievement of expected legal and regulatory
milestones.

In April 2004, Presidential Decree established the Holding Company for Water and Wastewater and the
Regulatory Authority. The Holding Company commenced operation in September 2004, while the
Regulatory Authority commenced operations in May 2005.

45 Data are collected from institutional development and construction management contractors, as well as from the
companies themselves.
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Rating: Positive

Principal Threats to Sustainability

The institutional strengthening programs under SpO 18 focused
on developing the institutional and management tools needed by
utilities to fulfill their mission: organizations with competent
professionals with the training to manage facilities properly,
financial planning and systems that allowed facilities to offer
cost-effective service to their customers, the means to extend
their services to underserved areas, and the technical capacity to
upgrade treatment processes to match the latest technological
standards. These objectives have been, to a great extent,

Operational Maintenance Challenges — West Treatment
Plant and Mechanical Dewatering Facility, Alexandria

The condition of the physical infrastructure of the Alexandria
Wastewater Company is an example of maintenance problems
facing Egyptian water and wastewater utilities in general and
the Alexandria system in particular. What is unique in
Alexandria is that the condition of the wastewater infrastructure
varies considerably from facility to facility. This problem is most
visible at the West Treatment Plant (WTP) and especially the
Mechanical Dewatering Facility (MDF). This is due to
weaknesses in maintenance management which have become
more obvious as operating conditions have become more
challenging, as is the case with the WTP and MDF.

- Site visit to Eng. Ahmed Torky, Manager - September 2, 2006

achieved and the utility systems continue to operate. There are
qualitative differences, however, in the operational and

maintenance performance of different facilities. Success in the

operation of individual facilities appears to be the result of the efforts of individual facility managers and
their staff, however, and not of an effective central management system.*® Weaknesses in senior
management have failed to institutionalize the performance management programs developed by the
contractors. Management has not yet internalized the significance of performance management and
customer care tools. Rather, management follows external recommendations or directives of external
interventions until they cease to be a priority, and then returns to business as usual. This is a discouraging
trend, but could change under the impetus of the commercial management mindset of the newly-
established Holding Company for Water and Wastewater and Subsidiary Companies.

Another threat to sustainability is the deteriorating physical condition of the facilities. Alexandria
Wastewater Company is a glaring example of a serious problem which Egyptian water and wastewater
utilities could face country-wide. It appears that the Alexandria Company’s operational and management
priority is to transport wastewater away from homes, businesses, and institutions. The system is
functioning in the sense that it pumps and treats wastewater, but it is steadily deteriorating due to the lack
of proper operation and maintenance management. Maintenance is mostly corrective rather than
preventive. One explanation is that the Egyptian operations and maintenance system is not conducive to
“preventive practices” of any type. This is a mindset that will require comprehensive and long-term
interventions to remedy. It is a systemic problem, deeply rooted in the management practices of almost
every public agency or company in Egypt, which makes physical sustainability the Achilles’ heel of the
water and wastewater sector. The utilities must undergo a fundamental change in their corporate practices
that can only be attained through proper national and local leadership. This is a main challenge for the
new Water/Wastewater Holding Company.

The outlook for the financial sustainability of the utilities looks brighter than that for their physical
sustainability. Financial practices have improved considerably in the past ten years, and particularly in the
past five. Most recent data cost recovery meets the target value set in SpO 18, however, cost recovery has
not consistently improved over the years. This is a worrisome trend. Almost half (43%) of water produced
is not sold and remains unaccounted for, adding an additional burden on the utilities and hampering
efforts to become financially independent of national subsidies. As a comparison, the benchmark in the
United States for unaccounted water is not more than 10-12% of total water produced, with a suggested
goal of 5%.

46 Site visit on September 2, 2006 to the West Treatment Plant and Mechanical Dewatering Facility and the East
Treatment Plant of the Alexandria Wastewater Company and meeting with Eng. Ahmed Torky, Manager.
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Insufficient revenue generation is dangerous threat to the financial sustainability of the water and
wastewater utility companies. More than two decades of intense efforts by USAID and other donors have
produced only moderate improvements. The major obstacle to cost recovery for water and wastewater
services is insufficient revenue generation from tariffs. There has been great resistance to tariff increases
in the water and wastewater sector with many voices in the GOE insisting that water is a social and health
benefit that should be provided to the public at no or very little cost. Like in many countries, the revenue
for wastewater comes from a surcharge on the water charges and so, as long as water rates remain low,
the revenues from wastewater will remain woefully low. Raising tariff and water rates to overcome
insufficient revenue generation will require bold interventions at the Holding Company and local utility
level.

Another possible threat to sustainability concerns the ability to expand services and meet the management
and financial demands of this expansion. Water and wastewater companies in Egypt will face increasing
demand for services in the near future, which will bring other management and financial problems.
Significant improvements in the form of tariff rate increases and bill collection to achieve cost recovery,
accompanied by reductions in operating expenditures, will be needed in order to achieve financial
sustainability. This should be accomplished without undermining the preventive and corrective
maintenance of the infrastructure.

One positive sign is that the Water Holding Company seems to be determined to put its arms around this
thorny issue within the next two years by reducing the workforce (although no target percentage has been
set) and allowing market forces to dictate rate increases.*” The decision by the GOE to remove the capital
improvements expenditure from the cost to operate is also a positive sign. This short-term solution will
help to address the challenges that population, urbanization, and service area expansions will bring to the
water and wastewater sector in Egypt.

3.1.5. Lessons Learned

At the time the infrastructure development activities began in Egypt in the late 1970s, USAID and United
States engineering firms - the best that the U.S. had to offer - met the challenges of a hugely inadequate
infrastructure with sound engineering practices. The objectives of these early activities were to
rehabilitate the existing water and wastewater systems and quickly begin to expand the water and
wastewater networks, to increase water pressure and remove raw sewage from flooded neighborhoods.
The second investment priority was the rehabilitation and expansion of the water and wastewater
treatment facilities. This two-phased approach was essential. Short-term needs were correctly assessed
and executed.

Two primary lessons have emerged over the life of this program: 1) operations and management
requirements must be addressed early on in program planning and implementation, and 2) physical
sustainability and financial sustainability go hand-in-hand.

One lesson that emerged from this program centered around the inherent tendency in the engineering
profession to focus almost entirely on the “brick and mortar” components of the infrastructure - those
directly linked to the conveyance and treatment of water and wastewater. This mindset certainly prevailed
among firms in the United States in the 1970s and early 1980s, and was exported to Egypt with the first
interventions in the Cairo, Alexandria, and Canal Cities projects. Engineers were not trained to think
much past the completion of the “physical” structures that they designed and constructed. The human and
institutional aspects of their creations were often considered the domain of others. Compounding this
problem was the fact that the Egyptian implementing agencies also resisted the inclusion of “soft”

47 Interview with Eng. Mahmoud Raslan, Deputy Chairman, Financial and Administrative Affairs, Holding
Company for Water and Wastewater, 5 September 2006.
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programs in the packages of offered USAID assistance. They wanted material assistance that they could
see and touch. The result was that for almost the first decade of USAID’s water and wastewater
infrastructure program, the operational and institutional needs of the utilities were either superficially
addressed or worse still, altogether neglected. Facilities worth hundreds of millions of dollars were
completed and went online with only a minimal concern for operations and maintenance.

By the mid- to late 1980s, the O&M and training requirements eventually began to appear on the radar
screen of USAID and its implementing agencies. By then, the first phase of the Cairo, Alexandria, and
Canal Cities projects was completed and online. However, valuable time had been lost; time which could
have been used to put together the badly needed institutional strengthening and sector reform components
of the programs. As the focus of USAID’s assistance shifted to institutional and sector reforms, cost
recovery became the centerpiece of these efforts. This was wholly justified. Without the proper revenue
generation mechanisms in place, the sustainability of water and wastewater treatment facilities is at great
risk as capital maintenance and improvements face inadequate funding. Therefore, as USAID’s water and
wastewater construction efforts drew closer to the end, legal and regulatory reforms dominated its agenda,
and cost recovery became the focus of SpO 18.

While cost recovery is certainly essential, perhaps more fundamentally critical to overall sustainability is
their sound operation and management of the utilities. A utility may be financially viable, but will still fail
to perform its mission if it has not been operated properly, or because its components fail. Moreover, the
cost of rehabilitating and/or replacing worn out or damaged components of the facilities will greatly
exceed the current budget shortfalls. Proper and efficient operation of these facilities is critical, along with
financial viability. This is a classic example of the optimal direction not being a choice between cost
recovery and proper operation, but rather a holistic one that includes both cost recovery and optimal
performance.

A summary of additional lessons learned follows.

Infrastructure Development

® Implementing agencies must have the capabilities to manage contract execution, especially with
regards to construction.

® Ground rules, and the roles and responsibilities — of owner, engineer, and contractor — must be clearly
defined and communicated to all key players involved in the implementation of the project.

® When it will add value to the project and better serve the client, flexibility in implementation is an
important attribute for program staff.

® |Infrastructure development requires sector restructuring and institutional development interventions
to be fully effective.

Institutional Development and Sector Reforms

® |nstitutional development interventions require sectoral policy reforms to be sustainable. The absence
of sectoral policy reform in the past seriously impeded progress in institutional development
interventions.

® (Certain elements of an institutional strengthening program require considerable time to trickle down
to another essential “layer” of sustainability. These elements include operational practices,
maintenance management programs, and administrative and financial systems. It is one thing to
develop and turn over to the utilities these programs/systems and another for them to fully understand
the purpose/usefulness of these programs and to correctly utilize them. Tangible benefits from these
new systems must be shown, to be followed by movement into another component.
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® The institutionalization of programs and procedures often requires several years of continuous effort,
especially when management is greatly influenced by social and political factors. When assistance
continues until reforms are fully institutionalized, it will reduce the likelihood of regression.

® Progress in institutional development takes place first within small numbers of management. The
ability to recognize progress, no matter how small it may appear, and build upon must be rewarded.

® Be willing to continue assistance for critical goals, such as cost recovery, a decrease in unaccounted
for water, consistent maintenance management programs and operational practices, as long as there is
evidence of measurable progress towards their sustainability.

3.1.6. Prospects For The Future

The Egyptian water and wastewater sector has in place the key regulatory, organizational, and policy
reforms that will reshape the form and substance of the country’s utilities. Much work remains however
to be done to strengthen the financial viability of the subsidiary companies. Without doubt however,
significant progress has been achieved since the USAID infrastructure interventions began, especially in
the past ten years.

A dark cloud, however, hangs over USAID’s accomplishments. As noted previously, the lack of proper
maintenance of the facilities poses a grave threat to the physical sustainability of the infrastructure and
endangers the agency’s considerable investment. The slowly, but surely deteriorating, physical
infrastructure is the result of many problems that continue to linger, even after almost two decades of
institutional development efforts.

The development and use of performance indicators (financial, operational, effluent quality, customer
service) and a performance compliance monitoring system are top priorities for action. Everything done at
the facility level - training, certification of technicians and managers, laboratory testing, and maintenance
management systems - should begin and end with the performance of the facility in mind. Moreover, this
system should be used by the Holding Company as a compliance monitoring and utility comparison tool.

However, in order for such a performance monitoring system to be used effectively the corporate
leadership of the Holding Company and subsidiary companies must embrace optimal performance and
customer service as their central tenets. This change will take time to be internalized and take hold. Top to
bottom, all employees must believe that they are there to serve their customers. To do that, they must
operate the facilities effectively and efficiently, and protect the public investment. If this is accomplished,
the consumer might be more inclined to pay more for these services.

The major challenges facing the Holding Company and its subsidiaries are:

® The subsidiary companies need to be transformed into properly functioning utilities. This process will
be difficult and time consuming. For decades these utilities have been run by managers and
employees who have been educated and worked in an environment rigidly controlled by antiquated
and counter-productive policies and procedures.

® The capabilities of senior management and technical staff need improvement. Their focus must
change from “protecting its own interests” to “protecting the consumer.”

® From experience, customers do not trust the subsidiary companies to provide improved services,
reliable quality, and accurate metering of water consumed.

® The utility workforce is too large and employees lack the proper incentives of attractive compensation
and performance-based bonuses.

® Tariff setting is politicized, with rates in the water and wastewater sector not reflecting free market
levels (as they do in Egypt’s power and telecommunication sectors).
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In addition, substantial unmet infrastructure needs for rural sanitation and water supply still exist in Egypt
and a continuing concern revolves around the Egyptian Government’s ability to adequately plan and
execute projects to meet these needs. For the past three decades, the National Organization for Potable
Water and Sanitary Drainage (NOPWASD) has been the agency to oversee this activity. Numerous
reports have identified organizational weaknesses associated with NOPWASD’s ability to effectively
manage the planning, contracting, and execution of capital investments.”® Therefore, for the future,
NOPWASD?’s planning and contracting problems deserve serious attention.

Finally, during interviews conducted over the course of the evaluation, it was hinted that the Regulatory
Agency for Potable Water, Wastewater and Consumer Protection might be headed for a collision course
with the Holding Company for Water and Wastewater. This might stem from the lack of clear definition
of the distinct roles and responsibilities of these two entities. It is essential, therefore, that the role of the
Regulatory Agency be clearly defined. It is not the role of the Regulatory Agency to interfere with the
management of the Holding Company. Both agencies exist to serve the consumer. The Holding Company
and the subsidiary companies should take primary responsibility for the performance and management of
the utilities.

In the end, the creation of the Water Holding Company and the Regulatory Agency presents great
opportunities for a gradual revamping of utility management. A new focus on physical and financial
sustainability by middle managers on up will bring substantial benefits to the Egyptian water and
wastewater sector.

3.2. Power Sector

3.2.1. Background

USAID’s interventions in the Egyptian power sector began in 1975 and continued through September
2006. USAID’s program has captured virtually every aspect of the Egyptian power sector’s development;
from the expansion of generation capacity and the robustness of transmission and distribution systems, to
the latter-day focus on rational state policy, industry structure and governance, and financial and
operational sustainability of productive assets.

From the outset, USAID’s interventions were identified and defined in consultation with Egyptian
government counterparts, and coincided with the GOE’s immediate priority of expanding access to
reliable utility services to the entire population. Formally, the Government of Egypt submitted requests to
USAID for funding to support specific project objectives, and USAID responded to these requests with
offers of assistance.

Over a thirty-odd year history of assistance to the Egyptian power sector, USAID’s projects have effected
improvements across the entire spectrum of the sector, ranging from the relatively mundane
(rehabilitation of dilapidated distribution networks) to the esoteric (assistance on the design of
competitive wholesale power-markets), and touched virtually every aspect in between. A summary
overview of USAID’s programs is captured in the following table:

USAID/Egypt’s Power Projects 1975-2006
Number Project Title Funding

and Description (US $)

263-0001 | Electric Power Distribution — restore the electric power 1975-1980 29,834,000
distribution infrastructure in the cities of Port Said, Ismailia, and

48 2001 USAID Organizational Assessment of NOPWASD; 1993 World Bank Assessment; 1983 Sector
Assessment.
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Number

Project Title
and Description

Suez in order to facilitate industry and commerce in the Canal
Zone.

Years

Funding
(US $)

263-0008

Gas Turbine Generators Talkha-Helwan - construct one 120
MW gas turbine generator plant at Helwan, and one 180 MW gas
turbine generator plant at Talkha.

1976-1980

67,299,000

263-0009

Abu Sultan (Ismailia) Thermal Power Plant - construct a 300
MW thermal power plant (steam turbine) near the city of Ismailia
in the Suez Canal area.

1976-1988

249,576,000

263-0023

National Energy Control Center — install an online
computerized control to improve efficiency and reliability of unified
power system.

1976-1987

42,296,000

263-0030

Shoubra EI Kheima Thermal Power Plant - construct a 1260
MW thermal power plant near Cairo on the site of an
abandoned/disused plant with an existing infrastructure —(the
largest thermal plant in all of Egypt and North Africa) to help
Egypt meet demand growth of 9% per annum.

1979-1991

261,503,000

263-0033

Urban Electric Power Distribution Equipment - rehabilitate and
expand the distribution networks in Cairo, Alexandria, Shebin El-
Kom, and Beni Suef and improve reliability and quality of service.

1977-1991

97,128,000

263-0123

Energy Policy Planning - institution-building, professional
development, and special studies related to energy planning; and
institutionalize GOE capability to analyze energy policy options
being considered by energy policymakers.

1982-1992

20,856,000

263-0140

Energy Conservation and Environment - promote and
accelerate the adoption of improved commercial technologies,
processes, and practices to save energy and increase industrial
efficiency, and to enhance Egyptian institutional capacity to
implement energy conservation.

1987-1998

140,975,000

263-0160

Aswan High Dam Power Station - rehabilitate and modernize
the Aswan High Dam and rectify an original design fault affecting
the reliability of the turbine runners, jeopardized the longevity of
the station, and caused frequent and prolonged outages repairs
while also affecting plant reliability and low-cost hydroelectric
base-load availability.

1982-1995

139,516,000

263-0194

Alexandria Electrical Network Modernization - rehabilitate and
modernize selected areas of the existing Alexandria power
distribution network; and install a regional control center to
optimize network operations within the Alexandria distribution
system.

1989-1998

49,488,000

263-0196

Talkha Combined Cycle Plant - install Heat Recovery Steam
Generators (HRSGs) and steam turbines to use the thermal
energy in the form of exhaust gases being discharged from the
existing gas turbines, converting the heat into steam to drive two
steam turbines of nameplate 55 MW capacities each.

1982-1991

64,674,000

263-0215

Power Sector Support | - promote the reduction of subsidies to
the power sector through the provision of capital infrastructure
incentives to the GOE. Project funding was released in tranches
upon satisfaction of performance milestones and conditions.

1989-2004

460,656,000
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Number

Project Title

and Description

Funding

(US'$)

263-0224 | Power Sector Support Il - fund capital investments at selected 1994-2006 172,300,000
power-sector installations and provide targeted technical
assistance as an enticement to the GOE to fulfill sector-reform
commitments.
Total: 1,796,101,000

USAID’s $1.8 billion contribution to the development of the Egyptian power sector is the most
significant of any foreign assistance agency, standing at 22 percent of total foreign assistance to the
sector’s development. Total donor assistance since 1975 is summarized in the table below.

Donor/Institution: Currency Amount Exchange rate USD** Percentage
FCU/USD* of Donor
Funds

United States 1975-2006 | USD 1,796,101,000 | 1.0000 1,796,101,000 22.07%

Arab Fund 1988-2006 | KWD 380,863,000 0.2970 1,282,367,003 15.76%

European Investment | 1983-1994 | XEU 232,400,000

Bank 0.8079

European Investment | 2001-2005 | EUR 610,000,000

Bank 0.9331 941,366,629 11.56%

African Development | 1984-1991 | SDR (Special 602,409,000

Bank Drawing Rights) 1.2300

African Development | 2006 EUR 175,910,000

Bank 0.7979 710,234,051 8.73%

Germany (West) 1981-2000 | DEM 1,049,294,000 | 1.9571

Germany (West) 1081-2000 | EUR 66,194,000 606,913,099 7.46%
0.9353

Kuwaiti Fund 1992-2006 | KWD 140,000,000 0.3002 466,355,763 5.73%

Japan 1983-2004 | JPY 59,384,292,000 | 139.0841 426,966,820 5.25%

France 1980-1995 | FRF 2,578,425,000 | 6.2150 414,872,948 5.10%

Italy 1980-1989 | USD 309,783,000 1.0000

1996 ITL 26,600,000,000 0

Italy 1542.95 327,022,703 4.02%

Canada 1982-1995 | CAD 141,607,000 1.2719 111,337,512 1.37%

Czechoslovakia 1983-1988 | USD 104,675,000 1.0000 104,675,000 1.29%
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Donor/Institution: Currency Amount Exchange rate USD** Percentage

FCUIUSD* of Donor
Funds

Denmark 1982-1999 | DKK 711,973,000 7.2529 98,164,358 1.21%
Bank BNP 2005 usD 90,746,000 1.0000 1.16%
Bank BNP 2005 EUR 2,970,000 0.8041 94,439,767
Saudi Arabia 1990-1995 | USD 78,720,000 1.0000 78,720,000 0.97%
Islamic Development | 1988-2002 | USD 77,670,000
Bank 1.0000 77,670,000 0.95%
OPEC Fund 2004-2006 | USD 61,430,000 1.0000 61,430,000 0.75%
Finland 1981-1990 | FIM 238,843,000 4.8676 49,067,717 0.60%
Belgium 1982-1991 | BEF 486,945,000 43.9729 11,073,752 0.14%
Germany (East) 1983 usD 2,039,000 1.0000 2,039,000 0.03%
Netherlands 1983 NLG 7,100,000 2.8541 2,487,649 0.03%
Sweden 1985-1989 | SEK 8,921,000 6.9284 1,287,599 0.02%
Great Britain 1986 GBP 578,000 0.6822 847,259 0.01%
Switzerland 1983 CHF 2,422,000 2.0991 1,153,828 0.01%
UNDP 1982 usD 279,000 1.0000 279,000 0.00%
TOTAL $8,138,742,457

Source: EEHC data prepared by request (2006) and USAID reported assistance obligations.

* For periods where funds were disbursed over a number of years, the average USD exchange-rate value was
compiled from various public sources (including IMF data).

** Approximate value based on average exchange rate during period of disbursement. Precise (annual)
disbursement schedules for donor contributions listed here are not available.

3.2.2. Baseline of the Power Sector

In the early years of USAID’s infrastructure program, the Government of Egypt viewed the expansion of
the power system as a tool of social and economic development policy. At the time, little consideration
was given to the financial sustainability or economic value of the services being provided. The delivery
of reliable power was seen as an end in itself, and as a means to achieve broader economic and social
objectives. The Government of Egypt drew on its own resources, as well as those of prominent
international development agencies (such as USAID), to subsidize the cost of ongoing operations as well
as capacity expansion. Tariffs were established by government decree at rates far below real economic
costs.
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USAID actively coordinated assistance to the development of the Egyptian power sector with activities of
other international development agencies (such as the World Bank) and GOE counterparts. The
Government of Egypt’s program and priorities for power sector development were based on a 1974 study
conducted by the Egyptian Ministry of Electricity*® and associated load forecasts, augmented by a more
rigorous assessment of load-growth conducted by Sanderson & Porter, Inc. (funded by USAID) to take
account of historical disruptions caused by regional conflicts.

In 1975 and 1976, around the time of the inception of USAID’s program of assistance to the Egyptian
power sector, installed generation capacity was 3.9 gigawatts (GW). Hydroelectric capacity accounted for
2.4 GW of that total, with steam-turbine and gas-turbine plants generating the remaining 1.5 GW of
power>’. At that time however, the true available capacity of Egypt’s generating stations was significantly
less, at just over two gigawatts,”> because of constraints on water availability at Egypt’s largest
hydroelectric plant (the High and Aswan dams in the south of the country); and the relative disrepair of
Egypt’s thermal plants due to a combination of plant age, inadequate maintenance, and damage caused
during intermittent wars. Annual consumption per capita in 1975 was low - a mere 236 kWh. Low
consumption was attributed in part to constraints on generating capacity, but mostly to the low number of
connected customers and population covered by access to electricity (roughly 34 percent in 1981, the first
year for which reliable data are available®?.

Summary of Baseline Indicators 1976

Installed Capacity 3947 MW

Peak Load 1766 MW

Electricity generated 10.8 TWh

Fuel consumption — thermal generating plants (gram of conditional 346 (1981) 53

fuel/kWh)

Annual power consumption per capita 236 kWh

# of connected customers 4.5 millions or 34% (1981)54
Number of Employees per GWh of power sold 317 persons (1976)

Sources: Project Paper for National Energy Control Center (263-0023) (ca. 1976), page 5 — EEA employee numbers;
and World Bank World Development Indicators On-Line — aggregate annual consumption 1976 WDI-Online:
https://publications.worldbank.org/ecommerce/ catalog/product?item id=631625.

Institutional Framework — Baseline (1975/76)

In 1976, the Government of Egypt established an Egyptian Electric Power Authority (EEA) as a means to
introduce corporate responsibility and authority to the power industry. The EEA succeeded the much less
autonomous General Egyptian Electric Corporation (GEEC) established in 1964 after nationalization
under the Ministry of Electricity. It was distinct from the GEEC in its mandate to manage its own
finances and budget, and to apply (albeit with final government approval) end-user tariffs that might

49 EEA Studies, Research and Projects Division, “Electric Power Needs in the Arab Republic of Egypt 1975-2000
and How to Meet Them.”

50 1 GW equals 1,000 megawatts

51 Project Paper for National Energy Control Center 263-0023 (ca. 1976), page 6.

52 Calculated using World-Bank population data for 1981 and EEHC-reported data of number of customer
connections (4.5 million) and average persons served per customer connection (3.5 persons per customer
account).

53 EEHC reported data, 2006.

54 See note above.
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allow it to operate on a more economically-sustainable basis. However, the EEA’s willingness to exercise
the broad authorities that its mandate afforded, however, was slow to materialize.

The EEA was formally separated into five independent vertically-integrated operating units, each with its
own supply, transmission, distribution, and commercial services (billing and collection functions.) The
EEA also operated its own design/engineering and construction units, to which it awarded the majority of
EEA-commissioned work.

Physical Composition/Condition (1975/1976)

In 1976, the power system was divided into five interconnected zones: Upper Egypt, Cairo, Alexandria,
Lower Egypt, and the Canal Zone. The Aswan and High Dam hydroelectric plants and a group of thermal
plants near Cairo and Alexandria (the major load centers) represented the sector’s major generation
assets. In addition to these GOE-owned facilities, a number of industrial plants generated their own
power. This capacity comprised approximately five percent of the country’s overall total, including gas-
turbine.

The physical condition of the generation assets in the country was less than favorable. The table below
compares generation design capacity to available generating capacity.

Installed Generating Capacity 1975/1976

Plant Type Plants Design Capacity % of Total Design ~ Available Capacity % of Total
) Capacity (in MW) Available Capacity
Hydro 2 2445 62 900 44
Thermal 10 1365 35 1025 50
Gas Turbine 5 137 3 121 6
Total 17 3947 MW 100% 2046 MW 100%

Source: Project Paper for National Energy Control Center 263-0023 (ca. 1976), page 6

The reasons for this reduced availability of design capacity (and over-reliance on thermal plants for base-
load generation, where hydroelectric represents the lowest cost option), and the discrepancy in rated
capacity and actual availability of the thermal plants are twofold:

® The irrigation needs of the country’s agriculture sector and navigability of the Nile dictate the volume
of discharge that can be released through the dams’ turbines for power generation. Water
management considerations traditionally trumped the power sector’s economic considerations and
prevented the hydro plants from achieving their full economic potential.

® The thermal plants in Egypt in the mid-1970s were relatively old and poorly maintained due, in part,
to a lack of funds available for scheduled maintenance.

In 1976, Egypt’s load profile or electricity demand was predominantly industrial (62%), followed by
municipal and residential consumption (29%) and agriculture/irrigation (9%). Long-term load forecasts
predicted rapid growth in peak demand (up to 2.6 GW in 1980, reaching 6.4 GW by 1990). Industrial
load growth was attributable to the expansion of heavy industry, including iron and steel, fertilizer, ferro-
silica, cement, aluminum, and petrochemical industries.

The transmission system in the mid-1970s consisted of 500, 220, and 132 kilovolt (kV) lines. The 500 kV
lines formed the backbone of the system, bringing power from the hydroelectric plants in the south of the
country to the load centers in the north. The 132 kV line paralleled the 500 kV line to deliver power along
the Nile valley, with the 220 kV line transmitting the thermal power from Cairo and surrounding areas to
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the rest of the grid. Distribution networks operated on voltage levels of 11, 6.6, and 3 kV. The entire
system was in poor repair due to lack of maintenance, arising from a shortage of funding — much as was
the case with the generating stations.

Financial Condition and Efficiency (1975/1976)

EEA'’s revenues were derived almost exclusively from the sale of electric power, where end-user tariffs
were set by Government decision and the GOE used cross-subsidization as a tool of its social and
economic development policy.> In the early 1970s, tariff levels were approximately $0.019 per kWh.
This low tariff was sustained in part by a non-accounting of the capital costs for power stations built using
grant funding (e.g. the hydroelectric facilities in Upper Egypt). It was also sustained because the GOE
provided reduced-cost fuel for power generation. Number 6 fuel oil was provided at less than one-fourth
of world market prices ($0.40 per GJ versus $1.84 per GJ on world markets).® Assuming sufficiently
high collection rates, EEA’s revenues should have been adequate to cover its operating (recurring) costs.

By 1975/1976, EEA was losing money. While the precise cash-flow dynamics are not ascertainable,
anecdotal evidence suggests that EEA was not charging all customers. This was due to inadequate billing
and collection systems and to mandated “non-invoiced service provision”, i.e. free power. Another
contributing factor was EEA’s inability to enforce collection from those customers who, presumably,
were required to pay. EEA’s receivables as of 31 December 1974 were approximately 100 percent of
annual invoiced power sales.

3.2.3. Outputs And Outcomes at Program Level

USAID’s program of support for the development of Egypt’s power sector achieved successes at multiple
levels. As compared to the baseline conditions in 1975, Egypt’s power sector has been substantially
transformed in terms of technical sophistication and capacity, as well as in terms of institutional structure.
Since 1975, annual electric power consumption has grown by nearly 1300 percent. Per-capita
consumption has kept close pace. The increased availability and reliability of electric power has fuelled
Egypt’s economic growth. The power industry’s efficiency has increased dramatically. Important
institutional changes have set the stage for further expansion of the sector, increased efficiency, and
greater direct private-sector investment in this critical economic sector. While many opportunities exist
for further transformation and many deficiencies in the physical and institutional infrastructures remain,
the sector now provides reasonably efficient and reliable service to virtually the entire country — a
dramatic improvement since USAID’s utility assistance program began.

USAID’s programs supported activities in all aspects the entire power sector, from construction of new
generation facilities to reform of regulations on end-user connection fees, and virtually every aspect in
between. USAID’s early interventions focused almost exclusively on the injection of capital into the
sector to provide for generation, network control, and transmission/distribution capacities, whereas Power
Sector Support | and Il gravitated towards fundamental issues of institutional framework and sector
regulation.

USAID’s support to generation included the construction of new facilities, as well as the overhaul and
upgrading of existing facilities. In many instances, such as at the High Dam, USAID’s interventions
improved plant reliability and output and increased plant longevity to such an extent that the distinction
between greenfield investment and rehabilitation is minimal. USAID’s interventions also encouraged

55 Cross-subsidization in this context refers to the provision of power service to one customer class at below-cost
rates by charging other customer classes above-cost rates.

56 Project Paper for Ismailia Thermal Power Plant 263-0009 (ca. 1976), page 14. The economic analysis of the
Ismailia plant estimates $0.035/kWh as the requisite long-run marginal cost tariff (page 21).
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contributions from other donor agencies and commercial lenders such as the U.S. Ex-Im Bank’s funding
of an additional 150 MW unit at Abu Sultan.

USAID’s support to the construction or rehabilitation to Egypt’s generation capacity accounts directly
and indirectly for roughly one-third of total capacity today.

USAID’s Investments in Power Generation in Egypt 1975 — 2006°’

Site and Description Capacity (in mw)
Shoubra El Kheima Thermal Power Plant - 4 x 315 MW capacity 1,260
Helwan/Talkha Gas Turbines — 120 MW at Helwan, 180 MW at Talkha 300
Talkha Combined Cycle Augmentation — addition of heat-recovery steam 110
generators and 2 x 55 MW steam turbines
Abu Sultan (Ismailia) TPP - 3 x 150 MW units (a fourth was funded by 450
the US Ex-Im Bank)
High Dam Rehabilitation - complete rehabilitation of facility, including 2,100
blades of the 12 x 175 turbines
Cairo South- 150 MW combined-cycle gas turbine 150
Hurghada - rehabilitation of existing 350 MW thermal plant and 435
relocation of retired gas turbines (85 MW)
El Kureimat - engineering support and equipment procurement for 1,200
rehabilitation of 1200 MW thermal plant
TOTAL USAID CAPACITY CONTRIBUTION 6,005 MW or 32% of Total Installed
Capacity
(18,500 MW in 2005)

USAID’s programs went on to fund the creation of network operation and control facilities for system
dispatch and transmission, as well as upgrades to the high-voltage transmission systems themselves in

order to improve system reliability and stability. USAID _ '
funded the creation and modernization of the National Energy | USAID's Funding of the National Energy Control Center
Control Center (NECC), regional control centers at Alexandria | This was called by Eng. Hassan Mahmoud one of USAID's
and Cairo, the expansion of power-system microwave most significant contributions to the power sector. The
communication networks to the Sinai Peninsula and Suez Comm””icaltions eq“ipmlem room s well 'Eai”t‘?i”ed' r‘:""h
. . . constant climate control at 16 Celsius. Racks of switching
Can‘?l areas, and upgrades to hlgh-vo_ltage transmission lines. equipment in a back-room, behind a second set of closed doors,
Particularly notable was the 500 kV line from Upper EQypt to | bore minimal USAID decals (clasped-hands), which were the
load centers in Cairo and Alexandria as well as supplemental | only USAID markings observed.

220 k_V Ilne_s to parallel the 500 kV lines to serve load along | _sje visit to Eng. Hassan Mahmoud, Director, National Energy
the Nile basin. Control Center - September 16, 2006

The creation of the NECC allowed system operators to collect
data from the system’s generation facilities and transmission substations to determine the most efficient
and cost-effective modes of system operation while providing for system reliability and stability. The
result was increased system efficiency and reliability. Annual system-wide fuel cost savings were to be
realized through economic dispatch of generating units, taking into account transmission system
capacities and load requirements. These fuel-cost savings grew as Egypt’s generation capacity became
increasingly loaded with thermal and gas-turbine generating plant consistent with the 9 to 10 percent
annual demand growth. Anticipated annual fuel-cost savings in the first year after the NECC’s creation

57 Data compiled from USAID Project Assistance Completion Reports
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was estimated at $3.7 million.® The creation of the Cairo and Alexandria Regional Control Centers
produced similar system benefits and facilitated more efficient and timely fault identification, isolation,
and repair. The expansion of the microwave communication systems to the Sinai and Suez areas brought
these sub-systems under the monitoring and control of the NECC.

The most significant transmission system upgrade took place on the 500 kV line transporting power from
the High Dam in Upper Egypt to Cairo and beyond. The Soviet-installed circuit-breakers and relays on
this line were replaced as part of the rehabilitation of the High Dam facility.

USAID funded the upgrade of entire distribution networks in the cities of Alexandria, Port Said, Ismailia,
and Suez. The most significant of these distribution-network projects took place in Alexandria, which
was the single largest rehabilitation and expansion project in the world at its time. The program funded
the construction of seven warehouses for the local distribution network; an inventory control and work-
order recording system; and plant and equipment for the installation and upgrade of substations at the 380
V to 66 kV voltage levels, including cabling, meters, protective relays, fault indicators, switches, and
grounding devices. USAID also funded hands-on training on the use of test instruments, construction
techniques, and network operations. A total of 784 person days of training took place.

Policy support and institutional transition and development received the least funding of all, but still
managed to produce many noteworthy results. USAID’s technical assistance (consulting services)
developed the Egyptian power sector’s capacity to perform economic analyses of system-planning
options, created an energy-efficiency center to promote conservation, and supported the corporatization of
the power sector in the form of the Egyptian Electricity Holding Company (EEHC). Most notable of the
policy-reform achievements was the support for the creation of the Egyptian Electric Utility and
Consumer Protection Regulatory Agency (Egypt ERA) and the development of that institution’s capacity
through material grants, technical assistance, and training.

More detailed descriptions of outputs under USAID’s activities are included in the project-by-project
descriptions in Appendix V1 of this report.

3.2.4. Summary of Achievements

The Egyptian power-sector experienced rapid growth and wide-ranging reform in the three decades since
USAID began its program of support in 1975. Installed generation capacity increased from 3,800 MW in
1975 to over 18,500 MW in 2005. Annual production has increased by 1400 percent, from 7.2 TWh in
1975 to over 101 TWh in 2005. At the same time, annual per-capita consumption has increased from 236
kWh to 1464 kWh.* Increased availability of electric power has had a profound effect on the national
economy of Egypt, and has been key to the country’s growth and improvements in standards of living
GDP per capita, for example, increased by over 257 person (PPP, constant 2000 dollars).”

Measures of access and availability, efficiency, reliability, and financial performance of the power sector
have shown trends towards improvement over the period of USAID’s support to the sector. Physical
performance at the generation, transmission, and distribution levels gives no evidence of imminent and
widespread failure of the power system. Physical performance indicators, as reported by the EEHC,
exhibit trends towards improvement with normal fluctuations due to intermittent and rectifiable adverse
events.

58 USAID National Energy Control Center Project Paper 263-0023 Economic Analysis, p. 27 (circa 1976).
59 Egyptian Electricity Holding Company Annual Report, 2004-2005
60 World Bank World Development Indicators Online.
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Summary of Key Indicators 1975 and 2005

1975 2005
Installed Capacity (MW) 3,947 18,544
Peak Load (MW) 1,766 15,678
Electricity generated (TWh) 10.8 101
Fuel consumption — thermal generating plants (gram of | 346 (1981) * 228
conditional fuel/kwWh)
Annual power consumption per capita (kWh) 236 1464
# of connected customers (million) 4.5 (28.5%) (1981 data)* 20.8 (99.4%)
% O&M Costs Recovered by Sector Revenue 99%**
Collection Rate (%) of Invoiced Power 72.9%
Number of Employees per GWh of power sold 317 persons (1976 data) 1.6 persons

*Note: EEH reported data 2006.
** Note: Percentage does not account for value of subsidized or unpaid fuel deliveries.

As seen in the water and wastewater sector, USAID’s assistance program to the Egyptian power sector
was late in introducing specific policy reform and industry restructuring objectives in project activities.
When these aspects were introduced, the provision of capital for physical infrastructure investments was
made conditional on the achievement of specified targets. Unfortunately, the targets appear to have been
poorly defined. For instance, under Power Sector Support Il, the conditionality matrix called for a
regulatory body for power to be established as per international best practices. Specific benchmarks
relating to a regulatory body’s autonomy and authority, however, were not defined. What emerged was
an institution that, while useful in many respects to the development of the power system, falls short by
most standards.

Similar observations can be made with respect to tariff policy and sector subsidy. Structural inadequacies
have now become entrenched. As pledged donor funding for capital investment diminishes, little leverage
now exists at the disposal of foreign development agencies to persuade the Government of Egypt to enact
further needed policy and industry reforms. Had these reforms been incorporated into USAID’s program
from the outset (in coordination with other donor institutions), the Egyptian power sector would almost
certainly be more efficient today, and would not represent a drain on the Egyptian budget of $3 billion per
year (the value of the subsidized fuel delivered for power generation). USAID’s funding for institutional
and policy reform amounted to just $34 million, as compared to the $1,762 million allocated to
construction of capital equipment.

It should, nonetheless, be recognized that USAID’s program of assistance was initiated and executed
during a turbulent period in the region, in the immediate wake of successive Arab-Israeli wars. The
rationale for the program was primarily political, with immediate economic development and stability,
and the ingratiation of the United States to the GOE being the foremost objectives.

61 Sources: Project Paper for National Energy Control Center (263-0023) (ca. 1976), page 5 — EEA employee
numbers; and World Bank World Development Indicators On-Line — aggregate annual consumption 1976 (WDI-
Online: https://publications.worldbank.org/ecommerce/ catalog/product?item id=631625); and EEHC annual report
2004/2005.
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Power Sector: SpO 18 Assessment

Criticisms aside, the program has been largely successful. Benchmark indicators introduced at the
inception of Special Objective 18, show achievements across the board and that conditions for sustainable
development prevail. To review, the six benchmarks indicators under SpO 18 are:

1. Cumulative number of people with improved power services

2. Percent of operation and maintenance costs covered by revenue in the power sector

3. Percent change (relative to baseline) in fault rate per 100 km of medium-voltage power lines
4. Percent of annual billings collected for electrical power sold

5. Ratio of number of employees in the power sector to GWh of electricity sold

6. Legal and regulatory framework development - achievement of benchmarks/milestones

Specific achievements against these six indicators are discussed below.

SO Indicator 18.b.1 — Cumulative number of people with improved power services

This new indicator, established in 2005, means the number of persons with access to power at their
residence. 2005 data show that 99.4 percent of the Egyptian population®, or 69.5 million persons now can
access power at home. For all intents and purposes, universal access to power services has been
achieved in Egypt®.

The continual availability of power service to residential customers does not seem in jeopardy, although
continued growth in demand may necessitate scheduled, intermittent black-outs (load-shedding) if the
EEHC is unable to continue to expand generation capacity. This likelihood does exist if EEHC’s ability
to raise capital for generation expansion is constrained. Therefore, while reliability of power service may
be threatened, access to the grid itself should remain static.

Rating: Positive

SO Indicator 18.e — Percent of operation and maintenance costs covered by revenue in the power
sector

Recent EEHC data indicate that, sector-wide, revenues have never reached 100 percent of O&M costs. In
2004 and 2005, revenues were 97 percent of O&M costs, while in 2005 and 2006, EEHC report revenues
to be sufficient to cover 99 percent of O&M costs.

The meaning of data reported on this indicator warrants explanation. Sector-wide, the rate of collection
for invoiced power (per authorized tariffs) amounted to 72.9 percent in 2004/2005, and 75.4 percent for
2005/2006. The bulk of the non-payment problem is attributed to Government of Egypt institutions. As
such, the Government of Egypt has authorized a scheme whereby the revenue shortfall is compensated for
by a commensurate reduction in the value of liabilities for fuel supplied to the EEHC’s generating stations
by the state-run Egyptian General Petroleum Authority. The liability of the distribution companies for
delivered power is thus correspondingly reduced. It is thanks to this mechanism that the sector is able to
report a near 100 percent cost-recovery rate, despite low collection levels and retail tariffs at the
distribution level that are 96.2 percent of distribution companies’ O&M costs.**

62 Egypt Demographic and Health Survey, 2000 and 2005 http://www.cspro.org/pubs/

63 It is likely that the 0.6 percent of the population not presently served lives in informal settlements or is otherwise
transient.

64 EEHC reported figures for 2004/2005.
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Rating: Neutral

Note: an increase in tariff levels allowing full cost-recovery will need to coincide with a
strengthening of payment discipline in order to achieve satisfactory improvements in this indicator.

Indicator 18.1.b — Percent change (relative to
baseline) in fault rate per 100 km of medium-
voltage power lines

2005: Planned: -49 percent; Actual: -47.2
percent®® Not Achieved

The target for reduced fault rates has not been
fully achieved per the established schedule, but
the indicator in itself, is not a sufficient indicator
of system robustness and reliability. With peak
load increasing at an average rate 6.1 percent from

The BOOT Experience in the Power Sector

The EEHC considers the BOOT plants’ development a successful experience,
except for the currency risk to which the EEHC was exposed under the
contracts. EEHC feels that the significance of this risk was not sufficiently
highlighted by their foreign advisors (a criticism not directed at USAID's
advisors — EEHC had hired their own consultants to advise on the
development of the country’s IPP infrastructure). The nearly 50% decline in
the value of the Egyptian Pound between 2000 and 2003 increased the cost of
purchased power to the EEHC, due to the preponderance of dollar-
denominated debt supporting these projects. This risk might have been
foreseen, given the long-standing pressure of the IMF and World Bank to float
the Egyptian Pound from as far back as 1992. This sour experience ultimately
prompted Egypt to retreat from its earlier strategy to develop as many as 15
BOOT plants to provide for the country's growing demand, and instead to

2001 to 2005, the transmission network has | revertto state funding (with support from donor institutions) for new
recorded a reduction in losses - from 5.2 percent | investments.

in 2001/2002 to 3.73 percent in 2005/2006, with | - Site visit to Eng. Fawzia Abou Neima, EEHC Board Member Egyptian
only a modest (and statistically insignificant) Electricity Holding Company, Ministry of Electricity and Energy (For

decrease in circuit availability at the Very-High- Production, Transmission & Distribution Companies Affairs) - August 30, 2006

Voltage and High-Voltage levels.

The Egyptian Electricity Transmission Company appears to have sufficient technical capacity to
accommodate the installation, operation, and maintenance of the necessary plants to ensure system
reliability. Continued reliability, achievement of future performance targets, and system sustainability
will ultimately depend on 1) availability of sufficient capital for reinvestment, and 2) investment in the
expansion of capacity as demand grows.

Rating: Positive

Indicator 18.2.c — Percent of annual billings collected for electrical power sold

The sector-wide collection rate for 2005/2006 reported by the EEHC was 75.4 percent. This is consistent
with collection rates of 69 to 75 percent over the past five years, with no consistent pattern upward or
downward.

Percent of billings collected is useful to gauge financial sustainability of the power sector. As fiscal
discipline is imposed throughout the sector, distribution companies will almost certainly find it difficult to
manage their current liabilities for wholesale power sales and costs associated with operation and
maintenance against a backdrop of reduced revenues. The transition from the state serving as financier of
last resort to a structure where GOE entities themselves are directly responsible for paying for power
consumption will need to be carefully constructed and managed.

Rating: Neutral

Note: full-cost recovery tariffs will likely have a negative consequences for this indicator.

65 EEHC reported data 2006.
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Indicator 18.2.f — Ratio of number of employees in the power sector to GWh of electricity sold

In 2004/2005, the ratio of EEHC-held companies’ employees to GWh power sold was 1.6; in 2005/2006,
the EEHC reported a downward trend, to 1.5 persons per GWh sold.®® The explanation for the trend
towards reduction is the commissioning of new generating stations. 500 MW of new capacity was added
in 2004/2005, and a 1500 MW increase is scheduled for completion in 2005/2006. The power plants
introduce relatively little additional labor to this system — perhaps no more than 0.025 persons per GWh
of additional capacity, based on an estimated 80 percent capacity availability and staff of 250.

Rating: Positive
Indicator 18.3.a - Cumulative number of legal and regulatory milestones attained

Legal and Regulatory Framework Overview
Three specific milestones were targeted, and all were achieved. They are as follows:

® Year 2000: A presidential decree was issued to refine the 1997 decree on the creation of a regulatory
board, the Egyptian Electric Utility and Consumer Protection Agency (Egypt ERA).

® Year 2001: The Prime Minister, based on the recommendation of the Minster of Electricity and
Energy, appointed the ERA board of directors, and the agency began to function as a real institution.

® Year 2002: The ERA’s board issued licenses to regulated companies of the EEHC, which
incorporated authorized tariffs. Six small size private sector electric utilities were also licensed in
addition to the three large BOOT generating utilities.

In summary, the targets set out for the power-sector’s regulatory framework under SpO 18 have been
achieved.

Rating: Neutral

Note: important established milestones have been achieved, but problems persistent in the
regulatory framework.

3.2.5. Lessons Learned

USAID’s program of assistance to the Egyptian power sector took place over a very long and dynamic
period, during which the political environment within the country and the region underwent marked
changes. Over the same period, the power industry in OECD countries was transformed through sector
restructuring and the creation of competitive markets for electric power.

From the outset, USAID programming focused almost exclusively on achieving immediate increases in
availability of power for households and Egyptian industry. While programs were designed with
consideration given to the unit-cost per marginal kWh of capacity delivered, calculations of the value of
the additional capacity to the consumers and the economy were not analyzed, nor were such calculations
possible, given the distortions within the tariff regime and the lack of demand-elasticity data. The rapid
increase in the availability of power was an immediate objective, pursued as a means to stimulate
economic growth, even if such growth were only sustained and supported through distortions and
subsidies provided to and through the fuel-energy complex. In other words, industries where Egypt might
otherwise have had no comparative advantage were stimulated through the provision of subsidized energy

66 EEHC reported data 2006.
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inputs.”  These subsidies have become institutionalized and systemic. They will account for some 15
percent of Egypt’s state budget in 2007 — more than health and education combined.®®

In implementing its projects, USAID observed occasional difficulties in extracting the appropriate level of
commitment from its counterparts. In some cases they were improperly consulted at the project design
phase, in others expected commitments on specific performance targets or milestones were not well
communicated. Projects are likely to be more successful where all stakeholders share the same
expectations for project outcomes and beneficiaries have a clear understanding of their contribution to
these outcomes. This was not always practiced in the power sector projects under evaluation.

In terms of contracting for specific projects, USAID and EEHC benefited from the adoption of a turn-key
approach to the commissioning of particular works (e.g. turbine installation.) The lump-sum, turn-key
approach transferred project risk to the project implementer, and removed the open-ended liability
associated with cost-plus-fixed-fee approaches to contracting from USAID.

As for overall program design and emphasis, it appears that USAID took little advantage of the
opportunity that existed early on in the program to inculcate an appreciation of modern power sector
governance and institutional framework principles. Over the thirty-year life of the program, less than two
percent of USAID’s program assistance focused on policy and institutional reform — and this came
relatively late in the life of the program. Considering the empirical evidence demonstrating the beneficial
economic impacts of pricing efficiency in energy, sector reform efforts should have been pursued early on
in the life of USAID’s program. Had this taken place, the Egyptian power sector might today be truly
self-sustainable, and might not rely on billions of dollars of subsidy each year that the state, through the
General Petroleum Authority, continues to provide it.

3.2.6. Prospects For The Future

System Expansion

As the Egyptian economy continues to grow, electricity demand will continue to rise with it. The
Egyptian Electricity Holding Company estimates that by 2012, peak load will reach 23.8 GW, requiring
the addition of some seven gigawatts of capacity. The EEHC’s new-capacity construction plan
incorporates the construction of the bulk of this new capacity. The new capacity plan (thermal plants
only) is summarized in the table below.

The EEHC’s investment schedule for the period 2007-2012 provides for the construction of an additional
6 GW of capacity at an estimated cost of $1.5 billion. Financing has reportedly been secured for some 2.9
GW of this capacity from various funding sources, including the World Bank, ADB, the European
Investment Bank, as well as the Kuwaiti Fund and Arab Fund. It is worth noting that EEHC’s costs
estimates reveal a figure of $250 per KW of installed capacity, which by any international standard is
extremely low (by about fifty percent). In interviews with EEHC management, this low cost was
highlighted as a shining achievement of the Egyptian sector, and was attributed to the efficiency of
PGESCO’s and EEHC’s workforces and management.

67 The effects of energy price-distortions on firm behavior and on resultant welfare-losses are well documented and
analyzed in detail for Egypt by Getachew and Sickles, The Regulatory Environment, Relative Price Efficiency,
and the Egyptian Private Manufacturing Sector — 1987/88-1995-96 (2003).

68 Rasromani, W. “The Question of Subsidies,” The Daily Star — Egypt (5 June 2006).
http://www.dailystaregypt.com/article.aspx?ArticleID=1779
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The

EEC Thermal Power Plant Projects 2007- 2012
Expected costs

Stations installgd Type qf Lgcj‘,ilD n mlll:?onr?ign Donors/ f?;tgir?; Starting date
capacity generation Lenders ilabilit month/year
(M.W) Currency Exchange availability
Costs Costs
Simple cycle
EL-Kureimat Combined 7/2008
(3) DL cycle ADB AL Combined cycle
98 46 8/2009
Tebbin 2x350 Steam 170 69 World Bank 2006 3/2010
=
. Combined . 7/2008
Nubaria (3) 1x750 cycle (NKbana 1,2) 2006 Combined cycle
rab fund 212009
103 43 EIB
OPEC Fund
Cairo West 2x350 Stem Arab Fund 2006 10/2010
138 46 Kuwait Fund
Arab Fund Simple cycle
EL-Atf 1X750 Combined Kuwait Fund 2007 5/2009
cycle EIB Combined cycle
103 43 6/2010
Simple cycle
Sidi Krir 1X750 Combined EIB 2007 5/2009
cycle Combined cycle
114 47 6/2010
Arab Fund
Kuwait Fund
Abu Kir 2x350 Stem Islamic 2008 6/2011
Development
173 61 Bank
Arab Fund
Kuwait Fund
Oyoun Mousa 2x350 Stem Islamic 2009 4/2012
Development
170 59 Bank
Simple cycle
Sharm EL- Combined Arab Fund 4/2011
Sheikh 1x375 cycle Kuwait Fund 2010 Combined cycle
57 28 5/2012
TOTAL 6175 MW 1126 441
TOTAL (USD million) 1,567

Source: EEHC reported data provided by request (2006)

Note: Projects in shaded fields denote the existence of secured finance, and the rest of projects are
partially secured with commitment from the Arab Fund and Kuwait Fund.

As this table clearly demonstrates, the opportunities for foreign equipment manufacturers and specialized
construction firms in Egypt’s capacity expansion program are significant. The use of combined-cycle
technology, where U.S. firms such as General Electric have competitive product offerings, should not go
unnoticed. The ability of U.S. equipment and construction firms to take advantage of the opportunities
represented by Egypt’s capacity expansion program may be limited, however, by what some have
described as the less-than-transparent contractor selection process within EEHC and the GOE.
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Legal, Regulatory, and Institutional Environment

The current legal and regulatory environment governing Egypt’s power sector stands in stark contrast to
what it was ten years ago. The creation of the Egyptian Electric Utility and Consumer Protection Agency,
the functional unbundling of generation, transmission, and distribution under the Egyptian Electricity
Holding Company, and the opening of the market to private power producers are significant milestones
on the path to greater efficiency of the Egyptian power industry.

Notwithstanding the positive achievements of the past decade, measures taken thus far should still be
considered first steps in a process of continual improvement. As noted above, the regulatory regime is

still rudimentary, economic (price) signals within the sector
are not rational, and market opening has yet to be achieved.
The prospect of integration with the UCTE and access to the
European power market should drive the agenda forward.
The advantages of further reform in the legal and regulatory
environment would offer benefits in and of themselves:
greater efficiency through competition and lower-cost
private capital, to name two. Integration with UCTE would
offer the additional advantage of allowing generating plants
to operate at a higher capacity-utilization factor as peak-
loads (across time zones) would be extended. This would be
a significant source of additional revenue and would make
the Egyptian industry more profitable. UCTE integration
and access to the sizable European power markets would,
however, require additional reforms in the legal and
regulatory environment, such as those outlined in the Athens

USAID Assistance to Establish the Egyptian Electric Utility
and Consumer Protection Regulatory Agency

USAID funded the initial capital required to initiate the Agency
and USAID’s consultants provided assistance and training on
contractual frameworks, licensing, benchmarking, cost-of-
service models, and tariff models.

USAID also provided funding (through a USEA cooperative
agreement) for twinning relationship with the Massachusetts
Public Utility Corporation — this relationship ended in 2005, and
interaction between the two agencies has ceased. One visit to
Massachusetts and one visit to Budapest (ERRA) were made
by Egyptian regulatory personnel, and three visits by
Massachusetts PUC representatives to Cairo. Agency staff are
now fully trained and the agency possesses significant capacity.

- Site visit to Electric Utility & Consumer Protection Agency,
Eng. Hisham Mohamed Saleh, Licensing and Tariff Affairs and
Eng. El Sayed Mansour, Information Systems — September 18,
2006

treaty on South-East Europe integration (see regulatory

benchmarking standards at www.seerecon.org for a description of these requirements).

The EEHC and GOE are aware that USAID will no longer provide investment capital for the expansion
of the Egyptian power system and the introduction of new technology. Accordingly, the EEHC is looking
to other donor agencies, IFIs, and commercial and quasi-commercial lending institutions as a source for
the capital it requires. Looking to the future, USAID does maintain comparative advantages vis-a-vis
technical assistance. It can provide assistance in the areas of institutional restructuring such as pre-
privatization industry reforms and efficiency improvements and industry-to-industry exchanges; as well
as legal and regulatory reform (capacity-building within regulatory agencies, legislative drafting, market
design and monitoring, and professional exchanges). USAID may consider offering such assistance
(whose cost is relatively low) if requested by the Government of Egypt. To the extent IFIs such as the
World Bank or African Development Bank extend credit to the EEHC for its expansion program, such
credits may be made conditional on further reforms, and may well create the demand for USAID-
supported technical assistance.

3.3. Telecommunications Sector

3.3.1. Background

USAID invested more than $604 million in Egypt’s telecommunications sector between 1978 and 2006.
USAID construction assistance led to the installation of 840,875 lines or 8.1% of all new telephone lines
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in Egypt during that period®, strengthened the institutional capacity of Telecom Egypt, and improved and
expanded telecommunications networks in Cairo, Alexandria, and Port Said. Developing an efficient
telecommunications sector has been important to Egypt’s ability to increase trade and investment by
attracting business travelers and tourists who more readily visited and invested, partly because they knew
they could now “connect back home.”

USAID/Egypt’s Telecommunications Projects 1978-2006
Number Project Title and Target Years Funding (US $)

263-0054 | Telecom | - electronic switching system (ESS) in Zamalek 1978-1983 40,000,000
(Cairo).

263-0075 | Telecom Il - electronic switching system (ESS) in Maadi, | 1979-1985 80,000,000
Heliopolis, and Bab EI Louk areas of Cairo.

263-0117 | Telecom Ill - electronic switching system (ESS) in the Auto, | 1979-1989 121,063,000

Ibrahimia, and Gleem in Alexandria. A contract amendment to
Telecom Il focused on the New Maadi, Heliopolis I, and
Demerdash (Abassia) ESS.

263-0177 | Telecom IV - 80,000 new lines to four new locales; remote | 1988-1996 81,676,000
switching modules, host modules, OSP and HVAC; centralized
operations and maintenance center launches; consulting
assistance for procurement and installation; staff-power
development; and the initial development of a centralized
operations and maintenance center.

263-0223 | Telecom V - construction; institutional development, and legal 1993-2006 281,900,000
and regulatory reform, including 355,875 lines installed; a new
quality of service (QOS) focus; and the building of a network
operations center; ATM Project.
Total: 604,639,000
3.3.2. Baseline of the Telecommunications Sector

Prior to 1978, Egypt’s telecommunications system was completely unreliable and unable to meet the day-
to-day requirements of subscribers or the growing public demand for telephone service.” Apparently, the
country had made few if any investments in modernizing the network in over ten years.

In the urban areas of Cairo and Alexandria, teledensity was extremely low. In 1976, only 13 persons per
1000 had a telephone and only 39 percent of their calls made were successfully completed.” Telephone
service was erratic within neighborhoods, from city to city, and internationally.

Inefficient economic patterns ensued. If a person successfully completed a conversation, they would often
keep the line unutilized but “open” for future conversations by simply setting the handset on their desk.
Some international firms seeking an operations base in the Middle East were reluctant to establish offices
in Egypt since the telecommunications situation was so inadequate and costly (in terms of its

69 Sustainability of USAID-Financed Utility infrastructure Activities in Egypt (Report No. 6-263-05-001-S),
October 2004

70 USAID Technical Report No. 19, 2 — “In the mid-1970s, Egypt’s telecommunications system was small
compared with the number of potential users; it was estimated that Egypt enjoyed fewer than 1 telephone line
per 100 households”.

71 Telecom Egypt and MCIT annual reports; CAPMAS (Central Agency for Public Mobilization and Statistics)
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inefficiencies). At one company in Cairo, only an average of six calls could be completed per hour during
the workday on each of its lines; and this was only achieved by having a dedicated staff person to
constantly dial (e.g. repeat dialing) to obtain the desired connection. A USAID transportation study
reported that 30 percent of the road traffic in Cairo was due to inadequate telephone service as telephone
system was so unreliable that Cairo businesses were forced to use thousands of couriers to deliver
messages.72 As a result, enormous financial, economic, and social costs ensued.

In 1978, when USAID launched its funding in the Egyptian telecommunications industry, there were
374,000 telephone lines in the country, which translates to 9.42 telephone lines per 1,000 people.

Program Design and Targeted Beneficiaries

Faced with an aging analog infrastructure, the Government of Egypt saw an opportunity to increase the
Egyptian population’s standard and quality of living by modernizing its telecommunications system. In
1977, USAID financed an in-depth telecommunications sector study’, which is credited with spurring the
Egyptian Government’s launch of an ambitious twenty-year, $20 billion program to rehabilitate and
modernize Egypt’s telecommunications network. In 1978, USAID authorized funding for the first of three
telecommunications infrastructure projects that would address key aspects of the modernization program.
The USAID-financed assistance was part of a multinational effort to upgrade telecommunications in
Egypt. The total expansion was estimated in 1978 to cost $1.4 to $2.5 billion over thirty years and would
include other donors such as the German Bundesbank, the World Bank, the French Treasury, and the
Japanese Overseas Cooperation Fund.

The major infrastructure problems to be addressed by Telecom I, II, and Il were to support and
strengthen the ability of the Arab Republic of Egypt National Telecommunications Organization
(ARENTO) to more efficiently manage and operate the Egyptian telecommunications system, and to
improve service to customers. The combination of technical assistance (institutional
development/training), and telecommunications and other equipment (construction/network development)
would ideally assist ARENTO, improve a portion of the telecommunications networks in Cairo and
Alexandria, and enhance the transmission links between the two metropolitan areas. The target
beneficiaries for Telecom 1, I, and Il were current and new telephone subscribers in Cairo and
Alexandria. It was expected that actual beneficiaries would be even greater given the multiplier effects of
telephone service and the significant economic and social benefits it can impart.

The USAID program’s primary goal was to provide an efficient telecommunications system capable of
supporting Egypt’s social and economic growth. If the projects were successful, teledensity would
increase, while new lines would penetrate the country on a decentralized basis and provide new services
to those citizens who had not before had access.

3.3.3. Outputs And Outcomes at Program Level

USAID was able to provide early-stage support for the phenomenal growth of the telecommunications
sector in Egypt. USAID provided telecommunications assistance for construction, institutional
improvements, training, and sector and regulatory reforms. At the start of USAID assistance in 1978, the
Egyptian telecommunications network was completely unreliable with call completion ratios in Cairo and
Alexandria of just 39 percent. Since then, teledensity in Egypt has increased by almost 1600 percent -
from 9.42 telephone lines per 1,000 people in 1978 to 150 lines per 1,000 persons in 2006. More recently,
the availability and use of mobile phones and the Internet have now connected Egypt to the world as
never before.

72 USAID Technical Report No. 19, page 2.
73 USAID Feasibility Studies Grant Nos. 263-11-995-113 and 263-11-995-025.
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With support from USAID, Telecom Egypt migrated the network to d

igital technologies, improving and

expanding telecommunications networks in Cairo, Alexandria, and other cities. Hundreds of thousands of
new telephone lines were installed, serving more than four million Egyptians, even in the poorest and

more decentralized areas. Absolute network and overall sector g
individuals, institutions, and the international trading community with

rowth has blossomed, providing
vastly-improved tools to interact,

communicate, and transact. The growth in telephone lines has allowed massive accelerations of
productivity, investment, and access to information. The influence on financial, economic, and social

development has been equally dramatic.

The introduction and widespread adoption of mobile phones - reaching
15.5 million in seven years - showcases the latent demand and
available spending power for communications, if reliable and good
quality services are provided. Presently, 21.74 per 100 individuals or
an amazing 21.74 percent of the Egyptian population has a mobile
phone. Personal computers and Internet usage rates have also shown
huge growth rates. Internet use jumped from a user rate of less than 1
per 1000 to 77 per 1000, a 120-fold increase. While USAID did not
provide any direct project assistance to the development of the mobile
phone network in Egypt (mobile phone expansion was supported
mostly through private sector capital) this expansion was indirectly
facilitated through USAID’s support of ICT sector reform,

USAID Telecom Assistance in Manshiet Nasser

Manshiet Nasser, a settlement on the outskirts of Cairo, is
highly urbanized and has lower than average literacy rates.
This means that the use of written communications is
difficult for this population segment, and access to verbal
(telephonic) communications would be particularly
beneficial as a potential development tool.

Before USAID assistance, Manshiet Nasser lacked a local
telephone exchange. Today it has 160 telephone lines per
1,000 people, exceeding even the Cairo Governorate
average of a 120 per 1,000. Despite its literacy challenges,
Manshiet Nasser can now claim to have an infrastructure
baseline to support modern methods for commercial,
economic, and social development.

liberalization, and institutional capacity building, which helped make the ICT sector more attractive

sector for investment.

1978 1989 1996 2006
Starting End of End of End of

Description USAID  Telecomlll TelecomIlV — TelecomV

Assistance

Telephone 374,000 | 1,394,276 | 3,024,947 | 10,700,000
Lines

Telephone

Lines

per 1,000 9.42 27.45 50.99 150
people

Mobile Phone NA 3,619 25,207 | 15,500,000
Mobile/1,000 NA 0.07 0.43 217.4
People

Internet Users NA NA 40,000 5,500,000
Internet/1000 NA NA 0.67 77.1
People

Personal NA NA 350,000 2,980,000
Computers

(PC)

PCs per 1000 NA NA 5.9 41.8
People

Attributable to | Attributable
USAID’s to USAID’s
Intervention Intervention
Telecom |-V Telecom V
(1996 (2006)

)
485,000 355,875

Source: MCIT Monthly Record of Achievements — November 2006; Central Agency for Public Mobilization &
Statistics (CAPMAS) Year Book (1952 — 1983), Page 16, 1984; World Bank Database Statistics
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At the start of USAID telecom assistance, USAID provided $242 million for the Telecom I, Il, and Il
programs. The immediate goal was to improve the quality of service, network revenues, and overall
network management. These USAID projects:

® Replaced eight obsolete rotary systems in Cairo and Alexandria with electronic systems;

® Provided other telecommunications and related equipment needed in Alexandria to ensure that
telephone exchanges would be dust-free and temperature and humidity controlled due to the
sensitivity of the equipment;

® Provided U.S. technical assistance for institutional strengthening activities in the areas of fundamental
planning, finance and administration, organizational structure, tariff rates, computer systems, and
applications; and

® Provided U.S. technical assistance to design, procure, and supervise the installation of the equipment
and to provide on-the-job construction supervision training.

In 1988, USAID funded a $40 million Telecom IV program consisting of the installation of 60,000 lines
within two new digital telephone exchanges, and related outside plant (connections to subscriber
premises) in the Bab-El-Khalk and Pyramids West areas of Cairo. Transmission facilities to connect these
exchanges to the Cairo national and international telephone system and relevant training completed the
contract. A contract amendment increased the network installation to 70,000 lines and the related outside
plant network for the El Kalaa and Al Marioteyah areas of Cairo. It added 20,000 DSS lines for
Heliopolis; heating, ventilation, and air conditioning (HVAC) for Al Marioteyah and associated
exchanges; and an outside plant (OSP) at Mokattam. A second amendment doubled the original contract
value to $82 million and included an additional 20,000 lines for Giza, Ramsis, Opera, and the Pyramids as
well as the training of engineers and technicians in the operation and maintenance of that equipment.
Consulting services for a Cost of Services Study and an Operations and Maintenance Study were also
added.

In 1993, 15 years of construction assistance from USAID to the Egyptian telecommunications sector had
provided the foundation for USAID’s $282 million Telecom V program, which sought policy and
institutional reforms as well as continued infrastructure development (commodities and equipment).
Outside Plant Facilities I and 1l contracts added local network facilities to 12 different exchanges in
Cairo, Alexandria, and Port Said. Digital switching system (DSS) contracts resulted in the installation of
380,000 digital lines in Cairo (Ramsis, Nozha Il, Manshiet Nasser, EI Sherouk I, EI Obour I, Mukattam
I, Tagaammoa, El Sherouk II, EI Obour II, 10th Ramadan City, and 6th October City), Alexandria (El
Haramein, El lbrahemia, Carmouz), and Port Said. Technology transfer activities complemented the
construction with in-country and off-shore classroom training for 112 Telecom Egypt engineers. The
USAID-funded Network Operation Center (NOC) project improved Egypt’s ability to manage its entire
national telecommunications system, and workshops and training sessions were conducted for 153 upper
management and working-level staff of Telecom Egypt, with intensive training provided to the NOC
operational staff. The Telecommunications Sector Support Project provided additional training for 35
more trainees, focusing on legal and regulatory reforms, management and organizational reforms,
planning and operation services, and improving Telecom Egypt’s financial performance.

By the end of FY 2006, USAID assistance in the telecommunications sector has directly improved
telephone access for over 4.2 million Egyptians.”® The improvement and expansion of
telecommunications networks in Cairo, Alexandria, and Port Said have been important to Egypt’s ability
to increase trade and investment. USAID’s $604 million investment in telecommunications has directly
supported the institutional strengthening of Telecom Egypt, the incumbent telecommunications provider

74 An average family size in Egypt is 5 persons; assuming that family members or staff would share a line, 840,875
additional lines would benefit 4.2 million Egyptians. This is a conservative of estimate of beneficiaries.

Evaluation of USAID/Egypt's Utility Projects: Draft Final Report 51



in Egypt, which by the end of 2005 was the Middle East’s largest provider of fixed-line services, with
more than 10.4 million customers in Egypt.

Legal and Regulatory assistance for Egypt’s telecommunications sector, as supported by the Telecom V
project, has allowed new technologies and services to be offered to Egypt’s citizens, in addition to the
capital investments that arrived from countries such as China, Sweden, Germany, and the United States.
Key reform milestones are as follows:

® The separation of the regulator and operator (1998)

® Establishment of the new Ministry of Communications and Information Technology (1999)
® Egypt’s signature (commitment) to the WTO Basic Telecom Agreement (2002)

® The establishment of the National Telecommunications Regulatory Agency (2003)

® The financial restructuring of Telecom Egypt and issuing of bonds of 2B EGP (2004)

® The floating of 20 percent of Telecom Egypt’s stock and generation of 5.1B EGP (2005)

® Licensing of third 2G/3G Mobile Network (2006)

Evaluation of USAID/Egypt's Utility Projects: Draft Final Report 52



Separation
between
regulator &
operator

|

l

1998 1999 2000

Liberalizing
Mobile
Market

Announcing
CIT National

Plan
I

l

Establishing the
Ministry of

Communications &

Information Tech.

Evaluation of USAID/Egypt's Utility Projects: Draft Report

Key Milestones of Egypt’'s Telecommunications (ICT) Reform

Tax Reform
(LAW 91/2005)
WTO Basic Broadband
Telecom Initiative
Agreement |
Financial
Telecom Law Restructure of
Discussing 10/2003 TE & issuing
draft of Establishment bonds of 2
Telecom Law of NTRA| Billion EGP
|
l v l l l v

Licensing
international

Gateway

Licensing of
3" 2G/3G

Mobile
Network

-

2001 2002 2003 2004 2005 2006

Free Internet
Initiative

T

T

Commitment
to Liberalize
IT Products
under WTO

[

for EGP 5.125
billion

E-Signature

Law

Floating 20% in
CASE and LSE

|

Announcing
Plan for IT
Exports

53



3.3.4. Summary of Achievements

The five telecommunications projects have led to improvements across the telecom spectrum. USAID

assistance is responsible for the installation of more than
840,875 telephone lines or 8.1 percent of all new
telephone lines; the institutional strengthening of
Telecom Egypt; the development of a modern regulatory
and policy regime for the sector; and the improvement
and expansion of telecommunications networks first in
Cairo, Alexandria, and Port Said and then in the entire
country via a final Asynchronous Transfer Mode (ATM)
network expansion. A modern and state-of-the-art
network operations center (NOC) funded by USAID is
not only ensuring that network management and
components are running smoothly, it is providing real-
time and historical data that is being used for future
network planning and management.

USAID’s $604 million investment in Egypt’s
telecommunications sector was an absolute success. It
generated immense technical, financial, economic,
social, and multiplier benefits for the country, as well as
for all individuals and business involved with Egypt

USAID’s Investment in the El Kalaa Exchange and Communication
(COM) Center

The equipment was co-located on the same floor and overall, facility
conditions were clean, maintained, organized, and operational. The
USAID-financed equipment was carefully contained in an area relatively
free of dust. Inside this area, temperature controls were in place, along
with HVAC systems.

This COM center services Lucent equipment; equipment documentation
was easily available and redundant systems were in place for
operational, diagnostic, and reporting equipment. The COM manager
appeared highly educated and familiar with these individual areas of
equipment and data, and along with the managers at Telecom Egypt's
offices, was extremely pleased with the Lucent equipment. USAID
emblems were clearly displayed on all equipment. It appears that this
USAID investment will continue to be maintained and serviced well,
ensuring that it will provide numerous financial, economic, and social
benefits for at least its expected life cycle.

- Site visit to El Kalaa Exchange and Communication (COM) center by
Di Landau, September 10, 2006

(through tourism, trade and related international activities). It is estimated that between 1978 and 2005,
$10.5 billion”™ was invested overall in the telecom sector. USAID’s investment of $604 million equals

5.8% of that total.

The amazing line growth in Egypt for which USAID deserves partial credit has now been joined by
wireless networks and the corresponding and dramatic increases in Internet usage. Subscriber waiting lists
dropped from one million to 200,000 in the two years from 2000 to 2002. Over the twenty-year period
from 1981 to 2001, teledensity increased from 1.2 percent to 10.2 percent. The number of international
circuits increased from 160 to 10,573, and the number of countries with automatic access to Egypt
increased from 29 in 1981 to 234 in 2000. According to a USAID/Egypt 2002/2003 status report,
developing the telecommunications sector has been important to Egypt’s ability to increase trade and
investment. Telecommunications reform and expansion have undoubtedly contributed to the strong

growth in Egypt’s GDP per capita’®.

USAID supported massive and modern construction of Egypt’s wireline network with state-of-the-art
analog and digital switches, and supported related investments in the transmission, outside plant, network
management, planning, and engineering functions to maintain a well managed network. Through a
complementary focus on institutional and human resource development, USAID investments and efforts
have helped to build the organization (Telecom Egypt) which sustains the network.

USAID?’s third and final support pillar for the sector was the needed sector reforms and policy instruments
to support this modern telecommunications infrastructure. USAID’s support of the studies and drafting of
laws and organizational restructurings were difficult (yet necessary) tools that helped Egypt to become a
lead player in the region. Helping to create an independent regulator was a pivotal point in this process,

along with supporting Telecom Egypt’s financial and organizational

privatization.

75 MCIT Statistics, Taha Shindy

restructuring and partial

76 Studies have shown that telecommunications expansion does have an impact on GDP growth.
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The statistical and financial indicators describing 30 years of telecom sector improvements paint a more
complete picture.

® An unreliable network of 353,000 lines grew to become a reliable network of 10.7 million lines.

® A country with no mobile phones grew to have 15.5 million mobile users in seven years. Users walk
and drive while they talk, creating numerous economic and social benefits along the way. Private
sector investment built this secondary infrastructure and consumers and businesses support it through
their purchase of the services and their payment of their (computer generated) bills.

® In a country where affording a computer seemed inconceivable in the early 1980s, 3 million people
had PCs by 2006, and more than 5.5 million are using the Internet to learn, transact, and participate in
the global economy.

® As adirect and quantifiable result of USAID’s investments in the Telecom I, II, 111, and 1V projects,
more than 1180 million EGP in revenues were created for ARENTO.

® An unprofitable incumbent carrier (ARENTO) was reformed to become a profitable and diversified
communications business, with differentiated global investments, subsidiaries, a listing on three
international stock exchanges, a board of directors, and a system of management and operations that
are accountable to the public. The financial restructuring and issuing of Telecom Egypt bonds in 2004
generated over 2 billion EGP in financial and economic benefits for the country.

Telecommunications Sector: SpO 18 Assessment

Achievements have been documented across the board, and conditions for sustainable development
prevail. The five benchmarks indicators under USAID’s Special Objective 18 are as follows:

1 Cumulative number of people with improved telecommunications service

2 Percent of operation and maintenance costs covered by revenue in the telecommunications sector
3. Percent of annual billings collected for telecommunications services sold

4 Percent change (relative to baseline) in annual revenue per telephone line

5 Legal and regulatory framework development - achievement of benchmarks/milestones

Specific achievements against these five indicators are discussed below

SO Indicator 18.b — Cumulative number of people with new or improved telecommunications
service

Relative to the cumulative number of people with new or improved telecommunications services and the
percent increases (relative to baseline) in teledensity:

® the public switched telephone network (PSTN) which is also referred to as the wireline network
increased from 353,000 to 10,700,000 lines

® the teledensity increased from 9.42 phones per 1000 people in 1978 to 150 phones per 1000 people in
2006 - a 1600 percent increase

® mobile phone availability and usage increased from zero to 15.5 million users with an even higher
mobile teledensity of 217.4 per 1000 people.

Rating: Positive
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SO Indicator 18.d — Percent of operation and maintenance costs covered by revenue in the
telecommunications sector

Relative to the percent of operation and maintenance costs covered by revenue in the telecommunications
sector, the following data supports a moderately positive rating. The moderate rating was applied because:

® there was a clear decline in the 2000-2003 period; and

® data was not available in the earlier period of the USAID projects. During those years, ARENTO was
less efficient and organizationally bloated; the organization was identified as unprofitable, and it was
probable that their operation and maintenance costs were not covered by revenue, particularly
because numerous accounts were in arrears and billing systems were unreliable.

While data is not available for all years, USAID documents indicate that telecommunications sector
revenues have exceeded operations and maintenance cost targets in more recent years. The following
chart shows the percentage of operations and maintenance costs (excluding capital replacement) covered
by revenue for the years 1999-2004:

Portion of O&M Costs Covered by Revenues 1999-2004"’

Year Percent of 0&M Costs
Covered by Revenues
1999 149
2000 138
2001 139
2002 130
2003 115
2004 133

Looking at the downward trend experienced from 2000 through 2003, it appears that one probable cause
was a planned expansion of services at the time when the worldwide economy experienced a severe
downturn. Individuals, particularly new or lower income users, would most quickly react to faltering
economic times and tough financial times by reducing their calling and/or overall bill payments, which
probably led to the declining percentages that have just recently started to reverse themselves. Other
causes for the decline could have been the sinking value of the Egyptian pound and the increased cost of
imported goods, combined with the decision to maintain a constant fee for local services.

Because the overall impact was slow, but growth occurred in the past 10 years, the rating is moderately
positive.

Rating: Positive

SO Indicator 18.2.d — Percent of annual billings collected for telecommunications services sold

The data to assess the “percent of annual billings collected for telecommunications services sold” was not
available until Telecom Egypt became public. The migration of ARENTO from an unprofitable and
ineffective network operator into a semi-privatized entity that could invest in numerous enterprises and
launch subsidiaries, speaks to its improved financial position. Numerous references within this report
identify how collectables improved, because of increases in tariffs, subscriber accounts, and network
usage; as well as improved billing/payment management systems at Telecom Egypt.

77 FY 2004 Performance Monitoring Report for FY 2004
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When Telecom Egypt opened its books to the public, it became possible to review their balance sheet to
determine their current assets, including “trade and notes receivable”. In 2005, Telecom Egypt had EGP
2,559,673 in trade and notes receivable, which was less than its 2004 amount of 2,617,099.” This is a
positive indicator for the organization. More importantly, in 2005, Telecom Egypt had an excess EGP
722,715 of current assets over current liabilities, while in 2004; the organization had a deficit of EGP
711,985 of current assets over current liabilities. As a result of all these circumstances, and the challenges
a developing country organization faces in attending to the detail required to obtain an increased
percentage of annual billings collected, the rating is therefore positive and major.

Rating: Positive

SO Indicator 18.2.e — Percent change (relative to baseline) in annual revenue per telephone line

While data is not available for all years, the percent change (relative to baseline) in annual revenue per
telephone line was very positive according to USAID documents.

Telecommunications tariff benefits derive from three primary sources: telephone subscriptions, completed
calls, and installation charges. Call rates are further subdivided into local, national, and international
subcategories. By taking the total revenue and dividing it by the number of total system lines, average
revenue per line can be obtained. This average revenue can then be multiplied by the number of lines
introduced by the USAID financed projects to determine the total revenue that USAID projects added to
ARENTO’s bottom line. Using this methodology, it appears that 667.3 million EGP in revenues can be
attributed to Telecommunications I, 11, and 111 improvements.

Telephone Revenues

Telephone Calls

Year Subscriptions | Local National @ International ‘ Installation  Total (million EGP)

1983/1984 19 9 6 4.2 4.4 12.0
1984/1985 9.1 35 2.0 15.9 17.0 474
1985/1986 13.7 4.1 35 21.6 3.7 46.5
1986/1987 14.6 7.4 54 28.9 2.7 59.1
1987/1988 14.6 7.4 8.5 14.8 0 453
1988/1989 147 8.0 15.6 63.2 20 103.5
1989/1990 147 8.0 17.2 68.7 108.6
1990/1991 147 8.0 20.3 714 1145
1991/1992 15.9 8.0 232 84.2 1304
667.3 EGP

Using this methodology, it can be estimated that total revenues attributable to Telecommunications IV
were EGP 512.5 million.

Telephone Calls under Telecom IV*

Year Subscriptions  Local | National @ International Installation = Total (million EGP)
1991/1992 2.4 2.7 8.0 13.8 14.9 41.8
1992/1993 4.2 45 13.6 23.4 104 56.1
1993/1994 5.6 6.1 18.3 314 8.7 70.1

78 Telecom Egypt Annual Report, 2005, page 32.
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Telephone Calls under Telecom IV*

Year Subscriptions  Local | National | International Installation Total (million EGP)

1994/1995 7.9 8.6 25.8 44.2 13.9 108.4

1995/1996 10.1 11 33 57 13.9 125.0

1996/1997 10.1 11 33 57 - 1111
512.5EGP

* Benefits based on 1991/1992 prices.

As noted, virtually all indicators (local, national, and international calling and installation fees,) show a
positive percentage increase in revenues. In many cases, these revenues doubled or tripled within a ten-
year cycle. For these reasons, the rating assigned to this indicator is positive and major.

Rating: Positive

SO Indicator 18.3.a — Cumulative number of legal and regulatory milestones attained

A National Telecommunications Regulatory Agency was established in 2003. This accelerated sector
restructuring has led to numerous investments by international firms such as VVodafone and MobilNil.

Rating: Positive

3.3.5. Lessons Learned

Lessons from USAID’s telecommunications assistance echo lessons from other sectors, and add a few of
its own. These lessons learned resolve primarily around creating effective partnerships, balancing
hardware and human resource-related needs both in design and implementation, and the willingness to
persist in activities that take longer than expected. These lessons, and their implications for future
programming, are elaborated and discussed in turn in this section.

® Hardware and engineering-related activities have faster implementation timelines than management
and institutionally based activities.

® Contract consolidations lead to improved contractor management and purchasing efficiencies.

® The consultant or contracted organization needs sufficient time to invest in building trust among
project partners. Good working relationships are a critical condition for success.

- There is a natural learning curve when organizations meet and work together. USAID needs to
build paid time into projects that allows this process to take place among all parties within project
timelines. This necessary process - the human element which might have accelerated the work
team’s outputs later — was not given due consideration in ambitious technical network expansion
plans.

- USAID had a tendency to expect institutional change to occur on a quicker timetable than is
sometimes possible.

® While the funding aspects for training programs may have been in place, institutional strengthening
programs required human resource outlays that were not always available in the host organization. In
acknowledging the scarcities of trained and appropriate labor for certain positions that can sometimes
accompany work in a developing country, USAID may need to provide staff to cover certain
functions so local managers can attend training. For future programs, USAID may wish to:

- Implement “train-the-trainer” programs so technology transfer can occur and local expertise and
educational capabilities can be developed.
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- Translate written materials into Arabic wherever possible; a process that has become far less
costly with the arrival of modern software and Internet-based tools. Additionally, USAID should
invest in digitally recording the training program with translation. This way local staff can watch
and listen to the translated program via pod cast (or other available video formats), and take notes
in their native language at virtually no additional cost to the USAID program. Material
customization and cross-cultural gaps take time and decentralized efforts to bridge.

® |nvolve the client organization in the project design and plans for implementation.

- Too frequently, Telecom Egypt was presented with projects fait accompli, involving a series of
project goals that they may not have understood or had the institutional resources to pursue.

® Understand the benefits of dynamic and multiple approaches to effective organizational and sector
reform.

- While USAID invested great resources and effort to develop a regulatory function and help
Telecom Egypt develop marketing resources and future-oriented financing functions, reform
became rooted only when real-world pressures came to bear. For example:

A marketing department was created only when it became apparent that the company could
not survive without one.

Regulation was only seriously addressed when a regulator was needed to oversee the sector in
a multiple-operator environment.

Financial change took place only after the registration in the capital market brought
unprecedented scrutiny of the financial results of the company.

- Consultants can be most effective when they work in an environment where other change agents
reinforce similar reforms. As in retail marketing, it often takes three “senders” of messages via
different media for a customer to take action and “buy” a select product or service.

® The consulting mindset and methodology that designed consultancies for the client, rather than with
the client was an unfortunate trend observed during the implementation of activities under Telecom |
through Telecom V. Solutions were created without a corresponding organizational input to the
process, and therefore set unrealistic expectations about how quickly an organization could absorb
concepts for implementation, i.e. the diffusion and absorption timeframe were underestimated.

® There seemed to be great energy and spirit in proposing new initiatives, but a commitment to the
continuing support that such initiatives would require was often lacking. For example, the human
resource and staff development requirements of local entities were sometimes “put on the back
burner,” in contrast to USAID’s and the local entities’ (or GOE or the Ministry’s) desire to
aggressively grow the network.

3.3.6. Prospects For The Future

With a fast-growing telecommunications sector now firmly established in Egypt, opportunities for
continued expansion are strong. Telecom Egypt has the experience and positioning to become a strong
service provider, competing in the global market. The telecommunications market has been identified as
a favorable environment for private investment. Continued institutional strengthening and regulatory
reform can help realize (or derail) these opportunities.

The U.S. Department of Commerce has identified Egypt’s telecommunications market as one of the most
attractive in the region’, with opportunities for fiber and copper optic cables, central office switches,

79 www.buyusa.gov/eqypt/en/
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cellular stations, data communications satellite, and microwave communications equipment. Prime sales
opportunities exist in the wireless networks and solutions, particularly for Wi-Fi, Wi-Max, Voice over
Internet Protocol (VolP), CDMA, DSL, GSM solutions and applications, call centers, and billing
solutions. Estimates for the 2006 market show a total market of over $4.3 billion® with the import market
estimated at $1.7 billion of that opportunity. At the end of 2005, Telecom Egypt’s monopoly of the fixed
line market ended. This policy change provided the needed opening that would permit this opportunity to
become an export reality. As evidence of that market, a signing ceremony was held between the Ministry
of Communications and Information Technology, Lucent, Telecom Egypt, and Lucent’s business partner
in Egypt, TeleTech, at the conclusion of the American Chamber of Commerce (of Egypt) luncheon in
New York in June 2006.

Egypt is implementing diverse forms of funding for the combined telecommunications and information
sector. MCIT Minister Kamel noted that Telecom Egypt’s support for the Universal Service Fund allowed
the ministry to lower DSL and broadband rates by 40 percent in June and to subsidize lower prices in
rural areas, helping to increase Internet penetration and usage.®! The Universal Service Fund is one of
three top initiatives aims at increasing broadband usage in Egypt. Partnerships with several multinationals
(Microsoft, IBM, and Cisco) have led to the establishment of research and development centers in Egypt
that aim to foster innovation in data mining, wireless technologies, and mobile services.

As they have done in Algeria, Telecom Egypt is now poised to become a strong services competitor to
U.S. firms in markets around the world. Egypt’s telecommunications sector has already attracted private
investment, as evidenced by Vodafone, MobilNil, and the new Third Generation (3G) license’s investors
in the sector. Numerous U.S. investors have interests in components of the network business, including
cable, engineering, and consulting firms.

There does not appear to be a specific plan by the Government of Egypt to mobilize non-donor resources
to replace capital and expand services; rather Egypt’s telecommunications sector has migrated from “aid
to trade” and relies on the open market. Private and public sector organizations are investing in the
market/sector, thereby generating research and development and network solutions needed to bring
Egyptian citizens a modern telecommunications network and service delivery. Competition in the sector
is also attracting financing institutions such as the IFC, international venture capitalists, and banks that
see opportunity in Egypt.

One possible area of continued USAID assistance is with the National Telecommunications Regulatory
Authority (NRTA), especially as industry issues are increasingly complex and require technological
savvy. The financial, economic, and social implications of regulation for the nation and its citizens are
considerable. For example, as of September 2006, Mobilnil, a Second Generation (2G) mobile carrier,
was asked by NRTA to stop offering enhanced data services, such as streaming video on EDGE
technology. The regulator suggested that Mobilnil apply for a 3G license for this service at a cost of US
$580 million (a fee that is almost equal to what that USAID has put into Egypt’s telecom sector over a 30
year cycle). Mobilnil has been in talks with the Government, noting that EDGE is an enhanced version of
GPRS, a second-generation (2G) technology that does not require further licensing. It is unclear if the
regulator did not understand this technological subtlety at the time of the 2G license auction, or if new

80 U.S. Department of Commerce Country Commercial Guide for Egypt
(http://lwww.buyusainfo net/docs/x_7342224.pdf). Taking the latest available figures for the market for
telecommunications equipment and services for 2004 of US $3B and applying the identified market growth rate,
which was 20% from 2002 — 2004, led to a total market opportunity in 2006 of $4.32B (which we rounded off
to $4.3B).

81 “Investment in Egypt: The IT and Telecom Sector as a Model” Speech by H.E. Tarek Kamel, Minister of
Communications and Information Technology at a New York luncheon, hosted by the American Chamber of
Commerce in Egypt, June 22, 2006 http://www.amcham.org.eg/operation/events/events06/ny mcit/mcit.asp

Evaluation of USAID/Egypt’s Utility Projects: Report 60



capabilities have developed in the time period between the 2G and 3G licensing auctions. The situation
speaks to the need for state-of-the-art support for the NTRA, especially as millions of dollars (and
Egyptian pounds) are at stake. A continuation of the regulatory assistance received under Telecom V is
therefore strongly recommended. If continued, assistance may be constrained by the NRTA’s limited
absorptive capacity that has resulted from high staff turnover and leadership changes.

Overall, the prospects for the Egyptian telecommunications sector are bright. Telecom Egypt is showing
positive financial returns and private sector players are increasing. Capital and funding are coming from
numerous sources, diversifying capital risk. At the same time, increased competition may lead to reduced
profit margins. It will be important for new and established competitors to carefully read the market and
individuals’ spending capacities and willingness to purchase network and value added services. The
traditional revenue and service model is changing. Where before the “network” (e.g., subscriber line)
provided the revenue and profits for a telecommunications firm; now the line is increasingly being “given
away” (e.g. provided at or below cost) and revenue generated by services purchased by the customer.
With this modern telecommunications pricing and marketing model, quality management and the market
will increasingly dictate the relative levels of cost recovery. The regulator’s “cost recovery models” from
previous decades no longer apply.

Effective business management in Egypt’s dynamic and competitive telecommunications sector requires
that organizations use their resources wisely. They must invest in their human resources, research and
development, alliances, innovative products and services, and other techniques that broaden a firm’s
product and service portfolio. It is this capacity that will increase their ability to land and maintain
customer accounts. “Churn”, the ratio of customers who change providers, will become a new metric for
Egypt’s telecommunications industry just as quality customer service became a required business metric
ten years ago. Another critical issue facing Egypt will be its ability to maintain a modern and cutting-edge
regulatory infrastructure. In other developed nations, bids for licenses have sometimes far outweighed the
returns a vendor can realistically expect to recoup from the market.

As far as bill collection and other accounting measures are concerned, the situation should only improve
as software systems, integrated billing and telecommunications switches, and other advanced features of
modern networks provide specific and demonstrable network usage to customers. The Network
Operations Center will certainly help Telecom Egypt to study traffic and related network parameters and
guide network purchases and installations in a way that serves the public’s current needs. Advanced
communication networks can also anticipate or help to steer population movements towards specific
desired locations, stimulating the development of neighborhoods, innovation clusters (like the Smart
Village), and other distinct population centers.
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APPENDIX Il: LIST OF CONTACTS AND SITE VISITS
20 officials were interviewed and 6 sites visited in the water and wastewater sector

10 officials interviewed and 3 sites visited in the power sector

10 officials interviewed and 3 sites visited in the telecommunications sector

Water and Wastewater Sector

Name/Organization Date
David Osgood, COP, CH2MHill, Water and Wastewater Sector Policy Reform Project August 30, 2006
Prof. Dr. Abdel Kawi Khalifa, Chairman, Holding Company for Water and Wastewater August 30, 2006

Eng. Amr Ahmed Wahsh, Executive Director, Regulatory Agency for Water & Wastewater and

Consumer Protection August 31, 2006

Eng. Mohamed EI Alfy, Assistant Minister, Ministry of Housing, Utilities and Urban Development August 31, 2006
Eng. Farid Sewelam, Consultant to the Alexandria Wastewater Company September 3, 2006
Eng. Mohamed Baghat, Chairman, Alexandria Wastewater Company September 3, 2006

Dr. Helaly Helaly, General Manager, Industrial Sludge & Wastewater Reuse Alexandria Wastewater
Company

Eng. Nadia Abdou, Chairperson, Alexandria Water Company September 3, 2006
Eng. Moenes Youannis, SpO 18 Team Member and CTO of 263-0270 USAID/Egypt September 4, 2006

Eng. Mohamed Abdel Rahman, Chairman; Eng. Mohamed Hanafy; Eng. Abdel Kadr Hamdy
Greater Cairo Wastewater Company

September 3, 2006

September 5, 2006

Eng. Hassan Khalid Fadel, Chairman, Cairo & Alexandria Potable Water and Wastewater Projects
(CWPWO)

Eng. Mamdouh Raslan, Deputy Chairman, Financial and Administrative Affairs, Holding Company
for Water and Wastewater

Eng. Mahmoud Abu Khalaf, Head of Projects Sector; Eng. Adel Ahmed Ramadan, Head of
Technical Sector, Cairo Water Company

September 5, 2006

September 5, 2006

September 6, 2006

Eng. Mohamed Abdel Zaher, Chairman, Cairo Water Company September 6, 2006

Facility and Contact Person Date

West Treatment Plant and Mechanical Dewatering Facility, Alexandria Wastewater Company; September 2, 2006
Eng. Ahmed Torky, Manager

East Treatment Plant; Central Laboratory; Training Center, Alexandria Wastewater Company; Dr.

Nariman Soheil, General Manager September 2, 2006

Zenein Wastewater Treatment Plant; Training Center; Laboratory, Greater Cairo Wastewater

Company; Eng. Abdel Mohsen, Manager September 5, 2006

Power Sector

Name/Organization

Eng. Fawzia Abou Neima, EEHC Board Member
Egyptian Electricity Holding Company, Ministry of Electricity and Energy August 30 2006
(For Production, Transmission & Distribution Companies Affairs)
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Name/Organization
Eng. Hamed Emara Kassem, First Undersecretary of State

Date

Facility and Contact Person
Cairo North Power Station, Aly Hassan Ibrahim, Head Sector Engineer

Ministry of Electricity & Energy August 30 2006
Dr. Samer EIHaw, Executive Director (former) September 10 2006
Energy Conservation and Environment Project

Vince Condrath, General Manger, Worley-Parsons Egypt, Power Sector Support Group September 11 2006
Alberto Orengo, Worley-Parsons Egypt, Power Sector Support Group

Dr. Mohamed Awad, Chairman, Egypt Electricity Holding Company September 16 2006
Eng. Hassan Mahmoud, Director, National Energy Control Center September 16 2006

Date

Eng. El Sayed Mansour, Information Systems

Cairo Generation Company, Eng. Ahmed Emam September 16 2006
Electric Utility & Consumer Protection Agency
Eng. Hisham Mohamed Saleh, Licensing and Tariff Affairs September 18 2006

Telecommunications Sector
Name/Organization

Engineer Dawlat Abdel Hamid El Badawy, Vice Chairman for Project Planning, Telecom Egypt
(Ramsis)

Date

September 4, 2006

Eng/Osman Hassan Osman, General Manager for Follow Up, Telecom Egypt

September 4, 2006

Tarek Ismail, Sector Sales Manager, SAKHR Software

September 4, 2006

Mark Vander Zwiep, Chief of Party/USAID Contractor, Telecommunications Sector Support
Program (TSSP), General Dynamics

September 5, 2006

Marcelle Ishak Bishai, Sector Chief of Switching Planning, Telecom Egypt

September 10, 2006

Engineer Nawal Mostafa, Amer/S.C. Switching O&M for Greater Cairo, Sinai & Canal Area,
Telecom Egypt

September 10, 2006

Herbert A. Feldt. P.E., Senior Engineer/PSD/WW, Project Team Leader, USAID

Facility and Contact Person
5ESS, Al Kaala, Adel Hamed, Director

September 2006

Date
September 10, 2006

Network Operations Center (NOC), Telecom Egypt
Adel Hosny Mahdy, Director

September 10, 2006

Egypt Smart Village, Taha Shindy, MCIT

September 11, 2006
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APPENDIX Ill: WORK PROGRAM

This evaluation was carried out by a team of experts; five from Emerging Markets Group (EMG), and
five from EMG’s Egyptian partner, Progress 2. The EMG team spent three weeks in Egypt (from August
27 through September 18, 2006) with the Progress 2 team and collected base data through documentation
review, as well as several site visits and interviews with key stakeholders.

Evaluation Team Members:

Team Leader: Tejinder Minhas

Water Sector Team: George Kinias and Mahmoud Morsi

Power Sector Team: Michael Trainor and Mohamed EI Sobki
Telecommunications Sector Team: Di Landau, Taha Shindy, and Hatem Younis

Project Managers: Jonathan Ward (Home Office) and Mohsen Alashmoni (Local Office)

WEEK 1: (August 22-August 26)
Meeting of EMG team (Washington, DC) with USAID officials
Identify and source reference documents

Local Experts (Progress 2): source and catalog documents and references and prepare sector overviews.

WEEK 2: (August 27- September 01)
EMG team arrives in Cairo

Introductory meeting with USAID officials
Document Review

Identify potential interviews and site visits

WEEK 3: (September 02- September 08)
Begin project interviews and site visits
Continue document review

Submit project work program

Submit tentative List of Interviews and Site Visits

WEEK 4: (September 09-September 15)
Continue document review, interviews and site visits
Workshop Presentation for USAID (September 14)

WEEK 5: (September 16-September 22)
Feed-back from USAID

Continue information gathering

EMG team departs Egypt (September 18-19)
Preparation of Draft Evaluation Report
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WEEK 6: (September 24-September 29)
Draft Evaluation Report preparation
Submitted Draft Evaluation Report (outline)

WEEKS 7 through 10: (October 02 through October 27)
Received USAID feed-back
Submitted Draft Evaluation Report
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APPENDIX V: WATER/WASTEWATER SECTOR - PROJECT BY PROJECT ANALYSIS

Greater Cairo Water Company

Summary of USAID’s Assistance

Project Funding
Number (1,000 $)

263-0038 Cairo Water | 1977-1989 97,265 To rehabilitate and expand the Rod El Faraq Wate
Treatment Plant, and install 40,000 house-service
connections with means of disposing of the
generated wastewater.

Project Title Project Period

Project Purpose

263-0193 Cairo Water I 1988-1998 144,840 To rehabilitate and expand water transmission and
distribution  facilites in Central Cairo and
strengthen the institutional capabilities of the
General Organization for Greater Cairo Water

Supply.

Review of Problem

The Cairo water system was founded in 1865 by a private company. The system expanded during the
French and British colonial periods and was nationalized in 1957. Prior to USAID’s infrastructure
interventions, the system consisted of twelve filtration plants treating 2.8 million m* of water per day and
distributing it to eight service areas by 3200 km of pipelines. It was designed, however, to handle less
than one-half of the demand of the City, and despite adequate levels of water production, water shortages
existed in many areas of the city. The problem of a shortfall in water production was exacerbated by poor
maintenance of the old distribution system that caused frequent water failures and excessive losses from
leakage. In addition to the basic infrastructure inadequacies, the utility organization, the General
Organization for Greater Cairo Water Supply (GOGCWS), faced serious institutional weaknesses. Its
organizational structure and operational systems needed upgrading to meet the demands of the growing
population in Greater Cairo.

Health

The epidemiological linkages between the diseases in a community and the level of sanitation prevalent in
the area have been well documented. Numerous reports, commissioned by USAID, World Bank, WHO
and other UN agencies, have discussed the worldwide impacts of inadequate or impure water supplies and
unsanitary sewage disposal practices on public health.'%

In Egypt, extensive research into waterborne diseases has been conducted by the Naval Medical Research
Unit and the Ministry of Health'®. These studies indicate that diseases, such as cholera and typhoid fever,
are communicated to the general Egyptian population through contact with improperly treated water or by
unsanitary disposal of sewage.

Water-related diseases such as infectious hepatitis, typhoid, paratyphoid, as well as dysentery were
widespread and increasing throughout Egypt.'® The cause and effect relationship between inadequate

102 Water and Wastewater Sector Assessment, May 1983, USAID; Water and Wastewater Sector Study, January
1993, The World Bank; and Project Paper, Cairo Sewerage Il Project, Sept. 1984

103 Cairo Water and Wastewater Economic Benefit Assessment, April 1996

104 Water and Wastewater Sector Assessment, May 1983, USAID
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water supply and wastewater treatment and public health problems could not be clearly demonstrated in
Egypt on the basis of increasing evidence of diseases reported. Drawing on evidence documenting the
direct relationship between poor sanitary conditions and waterborne diseases, it is safe to assume that
public health in Egypt was severely affected by deplorable water and wastewater conditions.

Economic and Social Considerations

The Nile River divides greater Cairo and its water system into two major subsystems. The largest
subsystem is on the east bank of the Nile and serves the urban population within the governorates of
Cairo and Kalyoubia. The second subsystem is on the west bank of the Nile and serves the Giza
governorate. The population characteristics as well as the water connection rates within greater Cairo and
the three governorates as of the 1976 census were as follows:*®®

® The 1976 population was approximately eight million.

® Thirty six percent of buildings in the greater Cairo were not connected to the water network, with the
Giza governorate having the worse connection rate - 47 percent without a connection.

® Almost three million people within greater Cairo may have been without a connection to the water
network in 1976.

® The average household size was 4.4 persons.

Households without an in-home connection to the water network obtained water from a network
connection outside the home, from shallow wells, or from canals. Public taps were provided as part of the
network design. A small fee was sometimes charged at a public tap. These taps were typically very
crowded and that meant time waiting in queues and muddy conditions from spilled water. Shallow wells
were typically available on the urban fringes. Water from these wells had an unpleasant taste, thus,
limiting its uses which did not include cooking. Agricultural canals were available in outlying and newly
developed areas, however, they often became the repositories for both solid and liquid wastes. Water from
both taps and wells was transported from the source to the homes, with female household members often
bearing the primary responsibility for these physically and psychologically demanding chores. On
average, women carried one to two containers to the source, each weighing more than 20 kg, for twenty
minutes. Typically, several trips to the water source were necessary each day. This meant that women
may have spent more than two hours per day getting water and as much as seventy minutes per day
carrying a container weighing more than 20 kilograms.*®

Facilities and Level of Service'®’

Citywide, less than ten percent of the pipes were of adequate diameter; furthermore, sixty percent were
installed before 1971, and twelve percent before 1948. The forty-year-old mains had a history of severe
leakage and rupture, and even newer steel pipelines suffered severe corrosion due to stray electrical
current from the tramways.'%

The poor physical condition of the transmission mains and distribution lines necessitated operating the
system at pressure below the required levels to minimize rupture and leakage. Consequently, the

105 Water and Wastewater Sector Assessment, May 1983, USAID

106 Cairo Water and Wastewater Economic Benefit Assessment, April 1996

107 Cairo Water and Wastewater Economic Benefit Assessment, April 1996; Water and Wastewater Sector
Assessment, May 1983, USAID

108 USAID Project Paper, Cairo Water
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treatment plant discharge was capped at seventy-five percent of its design pressure, and during peak
demand periods, actual operating pressures fell to less than one-third of design pressure.'®

The pressure and interruption problems presented by the deterioration of the transmission and distribution
system were exacerbated by the inadequacy of the water reservoirs. Plant reservoirs commonly held less
than two hours’ production at average rates. This led to loss of pressure during hours of peak demand and
insufficient water for firefighting purposes. Low water pressure also created conflicts between neighbors
in a building. It was common for pressure to be so low that opening one household’s tap would mean no
service to another household. Households also stored water during off peak hours. Storage containers
ranged from plastic jerry-cans and bathtubs to rooftop tanks. These network conditions resulted in water
being available at inconvenient times and at reduced quality, as water stored in open containers was
subject to various forms of contamination from birds, mice and other disease-carrying vermin.

Also, leakage and waste surveys showed that a large percentage of all water produced was not
beneficially consumed. It either leaked from the distribution system or was wasted by users. Surveys had
shown that the total wastage was approximately 50 percent of water produced. To the average consumer
in the central Cairo service area, the result of the inadequacy of the distribution system was insufficient
end-of-pipe pressure and frequent interruption of service.

Institutional Capacity

These institutional weaknesses of the Cairo water utility exacerbated the inadequacies of the
infrastructure, adversely impacted the quality of water produced and delivered, and threatened the
sustainability of service. Specific institutional weaknesses identified by the USAID Project Paper for
Cairo Water'™ were:

® |nadequate revenue-generation capability;

® Antiquated organizational and salary structure;

® Under-trained cadre of workers;

® Absence of effective system-wide preventative maintenance; and
® |nsufficient exposure to well-managed, like-sized utilities.

These institutional weaknesses imperiled the substantial capital investments made by USAID under the
CWS | Project. In addition, from the consumer’s perspective, it led to increasingly severe problems of
water availability and quality to more than three million residents in the greater Cairo service area.

Assessment of Problem Resolution

The imbalance between the network capacity and the needs of the Cairo residents led to extensive
discussions between the GOE and international funding agencies beginning in the late 1970s. The first
substantive outcome was a system-wide analysis and master plan proposal for network investments. The
plan identified existing engineering and institutional deficiencies. It proposed significant capital
improvements to allow the network to meet water needs in Cairo. The plan served as the technical
foundation for negotiations between the GOE and individual funding agencies.

USAID responded with the authorization of the Cairo Water Supply | and Il projects. The Cairo Water
Supply | Project (263-0038) would begin addressing Cairo’s water supply problems by rehabilitating and
expanding the capacity of Cairo’s major water filtration plant at Rod EIl Farag. The existing plant had a

109 Ibid.
110 Ibid.
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design capacity of 300,000 cmd. The project was designed to add sufficient facilities to increase capacity
to 750,000 cmd—peak capacity of 850,000 cmd. These improvements were operational in 1987.

The central zone of Cairo requires 63 meters of pressure to provide regular service to users. Before CW |,
operating pressures were routinely 21 meters or less during peak demand periods. With the additional
capacity provided by CW I, water pressure within the Rod El Farag service area was maintained at about
48 meters. Further increases were not possible due to the deteriorated condition of the water transmission
network. Without improvements in the distribution network, additional pressure presented too great a risk
of network failures and loss of water through broken lines. With this limitation, the treatment plant
operated at an average output of 650,000 cmd, or 85 percent of its post-investment rated capacity of
750,000 cmd.

The second phase of USAID investments was Cairo Water 1l (CW 1), which improved the distribution
network, increased storage capacity, and supported water services in the Rod El Farag service area. Cairo
Water Supply Il allowed the newly increased capacity of Rod El Farag to be fully operational by
rehabilitating and/or replacing old distribution lines so that water could be delivered to approximately 2
million residents and 3 million workers. In addition, this project comprehensively upgraded the
institutional capacity of the water authority to increase its efficiency, operation and maintenance
capability, and revenue collection and accounting abilities.

The assessment that follows has focused on the problems identified in USAID’s Project Paper, as well as
the goals and expected outcomes presented in the Project Paper, Grant Agreement (and its amendments),
and the several contracts issued by USAID. A summary of the problem resolution follows.

1. Relevance

Sub-Criterion 1.a—Relevance of infrastructure interventions to identified beneficiaries’ needs:

To adequately serve the needs of its customers, a water utility must produce and distribute a sufficient
guantity of safe potable water. The issue of production was addressed by the Cairo Water Supply |
Project (USAID Project No. 263-0038), which rehabilitated and expanded the Rod El Farag treatment
plant, responsible for approximately thirty percent of the water produced and serving central Cairo. The
poor condition of the water-distribution infrastructure, however, prevented the plant from being operated
at full capacity, and the system lacked the storage capacity to make good the shortfalls during times of
peak demand. To alleviate this problem, the project provided pipelines to transmit about 200,000 m*/day
of potable water from the El-Fostat water treatment plant south of Cairo, to the central Rod El-Farag
water distribution system. The program also constructed four reservoirs, with a capacity of 30,000 m®
each, to store water during the low demand period and discharge water into the system at peak demand.
Finally, 28 km of distribution pipelines were constructed in Shoubra, Sharabia, and Mansheyet Nasr.

The result of this infrastructure development work is that approximately three million residents in central
Cairo and the residents of Shoubra, Sharabia, and Mansheyet Nasr now have access to water of proper
pressure and significantly-increased availability.

Sub-criterion 1.a is, therefore, satisfactorily met.

Sub-Criterion 1.b—Utilization of appropriate technologies to problem resolution in accordance
with international norms and standards:

The planning, design and construction of CW | and CW Il are a good example of proper resolution of an
infrastructure problem. The assessment of the water supply problem in Cairo and the priorities given to its
resolution were appropriate and conducted within international norms and standards. The decision to
increase the capacity of treatment facilities first and thus increase the availability of water to million of
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residents who were depending on public taps and wells as their supply of water was both technically and
socially sound.

Overall, the infrastructure development component of the project was a successful program and one worth
emulating. American E/A consulting firms using the highest engineering standards designed the system,
and its construction quality and practices were exemplary. A key reason for this success was that the roles
of the Owner, Engineer, and Contractor were clearly understood and respected by all parties.
Additionally, there was strict adherence to the contract documents and FIDIC guidelines. Another reason
for the uncommon success of the program was the flexibility demonstrated by GOGCWS and USAID in
modifying the design documents based on actual conditions that might not have been envisioned in the
early conceptual stages of the program.

The cooperation, support, and active participation of GOGCWS are noteworthy and merit special
attention and recognition. GOGCWS did not merely administer a “USAID grant”. From the very
beginning, it took “ownership” of the program, and this was reflected in the successful execution of the
program and the several “value-added” items that materialized.

Sub-criterion 1.b is, therefore, satisfactorily met.

Sub-Criterion 1.c—Relevance of Grant amendments and design modifications in response to
changes on the ground:

There were three Grant amendments and design modifications that enhanced the construction and
institutional components of the project. The major highlights and achievements of this sub-criterion of
CWS Il are:

® “Value Engineering” principles were successfully applied to the construction management program,
resulting in substantial cost savings, which were reinvested in additional infrastructure components.
Specifically, the Transmission Mains Contract was completed approximately $6 million below the
original tender price. As a result of these savings, GOGCWS added 5.4 km of new 1000 mm pipeline
and 16 reinforced valve structures in the Ahmed Helmi extension.

® An Alternative Dispute Resolution approach (Claims Appeal Board) was successfully applied to
resolve several major disputes during the construction program. All three contracts were closed
without dispute and delays. Given the problems that other USAID-funded infrastructure projects
faced in Egypt, this was a significant achievement.

Sub-criterion 1.c is, therefore, satisfactorily met.
2. Effectiveness

Sub-Criterion 2.a—Project Accomplishments

All elements of the Design, Construction Management, and Construction Contracts have been completed.
The rehabilitation and expansion of the Rod El Farag Water Treatment Plant, and the installation of
40,000 house-service connections with means of disposing of the generated wastewater in CW 1, have
been completed.

The Infrastructure Development Component of CW Il provided over 50 km of transmission and
distribution pipelines, four 30,000 m® reservoirs, and two pump stations, permitting almost a 50 percent
increase in water pressure in central Cairo and decreasing service interruptions.

The Institutional Strengthening component has been completed. Considerable commodities procurement
(about $10 million) has been implemented. This procurement was part of the institutional strengthening
program but outside of the contract as a host-country procurement, with the institutional contractor being
a Procurement Services Agent (PSA). A training center at Embaba was provided. The development, and
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most importantly, the operation of the training center has been one of the major achievements of the
institutional program and a tribute to GOGCWS and the contractor.

The rehabilitation and furnishing of the Central Laboratory has been completed. In fact the design layout,
equipment, and supplies provided for the Central Laboratory are exemplary and represent a state-of-the-
art technology in chemical and biological capabilities. Another major achievement has been the
sustainable operation of the Central Laboratory as a research and monitoring facility. It provides its
services not only to the Greater Cairo Water Company facilities, but to several other GOE organizations
and private enterprises. It is very well equipped, organized, and managed, and staffed with competent and
dedicated staff. Like the training center, it is a place of “purposeful activity”, and it recovers a portion of
its expenses by providing services to fee-paying, outside clients.

A Master Plan Update, a computerized inventory program, and training of GOGCWS staff in a variety of
technical subjects have been successfully completed. A high-production Computerized Mapping and
Inventory Center applying Geographic Information System (GIS) software was developed and placed in
operation. This along with the central laboratory and the training center were some of the major
achievements of the project.

Sub-Criterion 2.a is, therefore, satisfactorily met.

Sub-Criterion 2.b—Problem Resolution:

The problems related to the infrastructure deficiencies of the water system of the Greater Cairo, as
addressed in the USAID Project Papers and Grant Agreements, have been successfully resolved as
indicated in the conclusion of Sub-Criterion 1.a. by increasing the access of an estimated three million
residents to water service of improved reliability, sustainability and quality

The problem resolution in the institutional component of the project, however, has met expectations with
mixed results. The primary reasons for this were the existence of external barriers that were beyond the
control of the institutional contractor and GOGCWS.'*

While there were important achievements made by the GOGCWS during the presence of the USAID
contractor, key elements of the institutional capacity improvements became weak or inactive after the
departure of the contractor. More details of this deficiency are presented in the Outputs and Sustainability
sections that follow.

Sub-Criterion 2.b is, therefore, satisfactorily met in terms of the infrastructure problem resolution, but
only marginally met in terms of the institutional deficiencies.

3. Outcomes

Sub-Criterion 3.a—Impacts (positive or negative) on Health and Environment:

A number of social, economic, and health benefits are produced by the expanded availability of potable
water that are easy to identify but difficult to measure. One of the most obvious is the health benefits.
Under its Water and Sanitation for Health (WASH) Project, USAID reviewed 144 studies that sought to
guantify the relation between improved water sanitation and health morbidity. The report concluded:

In summary, broad, demonstrable health impacts affecting all age groups in most of the
developing world can be expected from improvements in water supply and

111 This assessment of the problem resolution of the institutional issues is based both on the findings of the PACR
and those from a recent evaluation conducted for the purpose of writing this report. Although this most recent
assessment was not a comprehensive one, it provides useful update on the current status of institutional
sustainability of the Cairo water company.
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sanitation...improvements in one or more components of water supply and sanitation can
substantially reduce rates of disease morbidity and severity for diarrhea.

Moreover, in Egypt, extensive research into the waterborne diseases has been conducted by the Naval
Medical Research Unit and the Ministry of Health. These studies indicate that diseases, such as cholera
and typhoid fever, are communicated to the general Egyptian population through contact with improperly
treated water or by unsanitary disposal of sewage.

Water-related diseases such as infectious hepatitis, typhoid, paratyphoid, as well as dysentery were
widespread and increasing throughout Egypt.**> And although the direct cause and effect relationship
between inadequate water supply and wastewater treatment and public health problems could not be
clearly quantified in the service areas of CW | and CW Il, improving the availability and quality of water
to almost three million persons is certainly significant.

Sub-Criterion 3.a is, therefore, substantively met.

Sub-Criterion 3.b—Economic and social impact on beneficiaries

Rod El Farag water treatment facility produces about 23 percent of Greater Cairo’s potable water. The
service area includes much of central Cairo, where many businesses, tourist hotels, and embassies are
located. The increase in pressure caused by the plant, together with benefits from other project
investments, such as the training and maintenance programs, have spillover benefits for the whole water
supply and distribution system of the utility. Moreover, there were additional consumer benefits related to
water quality and health benefits, and convenience associated with increased pressure and time savings,
especially for the female beneficiaries.

There were, however, more direct economic benefits that have resulted from improved health that have
been measured in other USAID projects in Egypt but were not done so for the CW | and CW 11 projects.
Based on the other studies, one can argue that the same benefits have materialized in Cairo as well, albeit
at different degrees. The three categories that economic benefits will accrue during the life of the project
are: (a) health care expenditures saved; (b) averted wage losses due to illness; and (c) child deaths
prevented.

Sub-Criterion 3.c—Impact on the financial and operational performance of utility:

GOGCWS, with the assistance of the contractor, developed eighteen performance indicators. A
Performance Management Office was established and Performance Management Reports were produced
and made available to the empowered managers. Fourteen Performance Improvement Programs (PIPS)
were developed. As a result of this effort, there were several, significant tangible improvements:

® The improvement of skills and knowledge of the “empowered managers” through the management
development training program.

® The reduction of costs in chemical inputs in five pilot water treatment plants, accounting to savings of
up to twenty-five percent.

® The establishment of the Customer Services Center at Helwan that improved collection rates and cash
flow.

The Contractor accurately recognized that customer service is the “fundamental purpose of the utility”
that should drive the rest of its functions and activities. GOGCWS planned to have twelve Customer
Services Centers (CSC) that would be part of the PIP pilot programs. The implementation of these centers
was addressed in the strategic action plan. A pilot CSC was established, however, in Helwan and it

112 Project Paper, Cairo Sewerage Il Project, Sept. 1984
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proved to be a tremendous success. More CSCs have been established with the more recent and advanced
one operating in Nasser City.

Financial Viability: Although the utility failed to increase tariffs because of external political reasons,
there were several internal achievements that improved the financial viability of the organization, mainly
by reducing operating costs. The cost savings in the use of chemicals have been addressed previously.
Also, the increase in the rate of collections at the Helwan CSC has been a very encouraging sign. Finally,
the Contractor assisted GOGCWS in raising EGP 2.2 million through the sale of scrap metal. These were
achievements that are significant to the sustainability of any utility organization, especially one that is
facing tough obstacles in increasing its tariff revenue. What makes these achievements noteworthy is that
they focused on controlling costs and, therefore, improving the financial viability of the organization
without politically-sensitive tariff increases.

Effective System-wide Preventive Maintenance Program: The assessment of the resolution of this
problem is difficult to make within the limitations of this evaluation. The utility has a system-wide
preventive maintenance program, mostly manually operated, with the potential to become automated by
means of increased training and completion of the computer networking. Although the effectiveness of
such a system was difficult to measure, the maintenance practices could certainly be improved.

Sub-Criterion 3.c is, therefore, considered substantively met.
4. Sustainability

Sub-Criterion 4.a—Institutional Sustainability:

The institutional development programs initiated by the contractor during the life of the project were
essential to the sustainability of a utility organization and were substantively accomplished, as presented
in Sub-Criterion 3.b. After the completion of the project, however, and the departure of the US contractor,
key elements of these programs regressed or, at best, remained static. Two of these elements were the
Performance Management Office (PMO) and the Customer Service Centers (CSC) - the bright stars of the
institutional strengthening program. It was not until the major reorganization of the sector and the
formation of the Holding Company for Water that these programs were revived. Additional Customer
Services Centers with improved customer care features have been built and placed in operation - a much
needed and long overdue service for the customers of the system. The PMO, although revived, it remains
understaffed and under-equipped for a water utility serving almost seventeen million beneficiaries.
Moreover, there are no formal mechanisms developed that link the performance deficiencies to training
needs, and the training effectiveness to organizational performance improvements. The important thing is
that the PMO is functioning again and is currently instrumental in the transitioning of the utility from a
governmental organization to a company.

Another successful component of the institutional development program was the Computerized Mapping
and Inventory Center. This also shows signs of aging and neglect. There is an urgent need to update and
expand the capabilities of the Center - both in terms of equipment and staffing. Only 2-3 of the original
staff remains and the computers and software are fast reaching obsolescence.

The PMO, the CSC, and the mapping and inventory center are three important elements of institutional
capacity that are used here as key indicators to assess the institutional sustainability of the utility. It shows
that the management has not internalized yet the significance of performance management and customer
care tools. It merely goes along with external recommendations or directives until that external
intervention ceases to be a priority, and then it returns to its usual mode - business as usual. This is a
discouraging observation and it is hoped that this will gradually change under the management of the
Holding Company, which has been set up to operate in a commercial, cost recovery manner.

Sub-Criterion 4.a is, therefore, likely achieved.
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Sub-Criterion 4.b—Physical Facility Sustainability:

Although the two largest water utilities in Egypt, Cairo Water Company and Alexandria Water Company,
do a better job overall in operating and maintaining their systems, they too are inflicted with the same
systemic problems that are deeply rooted in the management practices of almost every public agency or
company in Egypt, thus, making physical sustainability the Achilles’ heel of the water and wastewater
sector. Moreover, the growing demand for expansion of treatment and network facilities in areas recently
included in the service area of the Greater Cairo Water Company along with the need for rehabilitation of
the existing system will stress even more an already struggling organization. These conditions and the
challenges they pose to the sustainability of the utility make us give the Cairo Water Company just a
passing grade in this important category.

Sub-Criterion 4.b is, therefore, just likely achieved.

Sub-Criterion 4.c—Financial Sustainability:

Although there were cost reductions because of improved operational efficiencies, and revenue increases
because of improved bill collection, the tariff increase for Cairo has been insufficient to meet the financial
needs of the utility organization. Cairo is very probably the holder of the “lowest water tariff” award
among the largest metropolitan areas in the world. The resistance to further tariff increases borders on
irrationality. Collection rate, even though significantly improved recently, remains at about 90 percent
and unaccounted for water is exceedingly high at almost 30 percent. Thus, insufficient revenue generation
remains a central issue of institutional financial sustainability that will require bold interventions to be
resolved.

The decision by the GOE to remove the capital improvements expenditure from the cost to operate is a
positive one as a short-term solution which will help to address the challenges that population increase,
urbanization, and increase in the service area of the Greater Cairo Water Company will bring. Also on the
positive side, the Holding Company plans within the next two years to reduce the workforce and allow
market forces to dictate rate increases.

The issue of insufficient revenue generation is a large dark cloud that hangs over the financial
sustainability of the Cairo water and wastewater utilities. More than two decades of intense efforts by
USAID and other donors have produced only moderate improvements. There are many voices in the GOE
that advocate that water is a social and health benefit that should be provided to the public at no or very
little cost. Given all these conditions we are not very optimistic about the prospects of financial
independence in the two Cairo utilities.

Sub-Criterion 4.c is, therefore, not likely achieved.

Greater Cairo Water Company: Project Rating

Sub-set Criterion

Criteria Sub-criteria Rating Rating

Relevance of infrastructure interventions to identified beneficiaries’ needs 3
Utilization of appropriate technologies to problem resolution in accordance with 3

Relevance international norms and standards 3
Relevance of Grant Amendments and design modifications in response to 3
changes on the ground.

Effectiveness Project accomplishments 4 35
Problem resolution

Outcomes Impacts (positive or negative) on health and environment. 3 3
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eria 0 eria - -
d 0 d 0

Economic and social impact on beneficiaries 3
Impact on the financial and operational performance of the utility 3
Institutional sustainability 3

Sustainability Physical facilities sustainability 3 2.67
Financial sustainability 2

Overall 3.04

Rating Scale

Relevance, A Overall
Effectiveness Outcomes Sustainability Rating
4 Very Satisfactory High Very Likely Very Satisfactory
3 Satisfactory Substantive Likely Satisfactory
2 Marginal Modest Not Likely Marginal
1 Poor Negligible Unlikely Poor
Greater Cairo Wastewater Company
Summary of USAID’s Assistance
Project : . . . Funding .
Number Project Title Project Period (1,000 $) Project Purpose
263-0091 Cairo Sewerage | 1978-1988 128,275 | To rehabilitate and expand the wastewater collection
system and design system expansion projects.
263-0173 Cairo Sewerage Il 1984-1998 727,985 | To improve, expand and develop sustainable
wastewater collection, treatment and disposal facilities|
on the West Bank of Cairo, and ensure propef
management of the system.
Review of Problem

Prior to 1980, the wastewater collection and treatment system of Greater Cairo had suffered from the
effects of age, misuse, lack of maintenance, and design deficiencies. This resulted in surcharging of the
sewers and interceptors, as well as pump stations, and treatment plant failures. Raw sewage flooded the
streets and ground floor dwellings; and the drains receiving effluent wastewater from the treatment plants
were septic for their entire length. These conditions created serious public health and environmental
problems and significant barriers to prosperity and economic growth in general.
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To alleviate this problem, the Government of Egypt (GOE) sought international aid. As a result, the
international donor community was mobilized and a comprehensive and massive infrastructure
development project, the Greater Cairo Wastewater Project, was initiated.

Health and Environment

Despite the fact that Cairo enjoyed one of the best water supplies in the Middle East, its environmental
health and sanitation problems were among the worst. Specific waterborne diseases are usually the best
indicators of the level of sanitation in the living environment. Health department statistics for 1974
showed a clear association between adequate wastewater management and the incidence of cholera.
Shoubra EI Khiema, one of the least sewered districts in Cairo, had a very high incidence rate of 538 per
100,000 which reflected the inadequacy of wastewater removal due to sewer blockage and insufficient
flow capacities. The national average was 16.5 per 100,000 and the average for Cairo was twice the
national average. In Egypt, 46 percent of the infant and child mortality was due to diarrhea. The incidence
rate of typhoid and paratyphoid in Cairo was 99 per 100,000, almost three times of the national average.
The health problems in Cairo related to the unsanitary conditions of the living environment were
exacerbated by an overcrowded population. Cairo is one of the most densely populated major
metropolitan areas in the world.™

While the gross inadequacies of the collection system posed a serious threat to the health and safety of the
residents of Cairo, the deficiencies of the wastewater treatment facilities caused environmental damage of
huge proportions. Other than a small amount of the wastewater received by the treatment plants that was
used for irrigation, the remaining wastewater was discharged, practically untreated, into irrigation drains.
The water in these drains was barely aerobic, had the appearance of raw sewage and smelled offensively,
with large quantities of waste floating on the surface.

This practice of discharging poorly treated primary effluent to the main agricultural drains was a
deliberate and desperate act by the GOE during the mid-1960s to relieve the increased wastewater flows
removed from the city as capacity was not available in the existing treatment plants at Gabal EI Asfar and
Abu Rawash.

Economic and Social Considerations

Most upper and upper-middle class neighborhoods in Cairo were sufficiently, although erratically, served
by the water and wastewater systems. The lower classes and the poor, however, often lived in areas which
did not have access to household sewerage connections. In addition to the serious threats to public health
posed by these conditions, they created significant barriers to prosperity and economic growth in general.

As part of a study commissioned by USAID in 1996 to determine the benefits of the wastewater

projects, residents of Cairo were asked to recall pre-project sewage conditions in their neighborhoods.
These interviews provided some of the best descriptions of flooding conditions and the economic and
social costs sewage flooding imposes on households.

Households most commonly complained of the local environmental conditions associated with sewage
flooding. They spoke of foul odors, flies and mosquitoes, diseases, dirty streets, and the need to place
stepping stones and planks in the streets to cross areas flooded by sewage. Mud and potholes from sewage
impeded traffic. The dirt and mud also made difficult to keep children clean and healthy when they played
outdoors. Residents attributed diseases such as eye infections, diarrheal fever, and rheumatism to contact
with sewage in the environment. In addition, sewage may have polluted potable water sources.

113 Project Paper, Cairo Sewerage, September 1978 and Project Paper, Cairo Sewerage Il Project, Sept. 1984
114 Cairo Water and Wastewater Economic Benefit Assessment, April 1996
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Sewage overflows and flooding were not confined to the streets. Half of the residents interviewed said
that their homes or businesses had been damaged by sewage. At times, flooding would force the residents
of ground floors apartments to abandon their homes. Flooding also affected business activity. Half of the
shop owners interviewed said they had closed their shops because of sewage flooding. Losses due to
damaged merchandise were also a problem. Residents would also incur costs when they would attempt to
clean overflowing sewers themselves.

In the areas of the city where there were no wastewater collection system, the situation was worse than in
those with the overloaded sewers. Vault overflows were common. The overflows caused odors and streets
that were routinely damp and puddled. The pump trucks removed wastewater from one area, but disposed
of it in another. Residents paid relatively high fees for vault evacuation and waste disposal. Households
were forced to live with daily inconveniences that included odors, flooded streets, interrupted travel and
commerce, and soiling of buildings, clothes and children. Moreover, households probably experienced
adverse health effects that had monetary and time costs. These costs included vault evacuation fees,
cleaning and repair costs, replacement of damaged property and merchandise, lost sales, and the losses
associated with ill health, disease and death.

Facilities and Level of Service

The first elements of the wastewater network were constructed in 1914. The original system consisted of
a collection system and treatment plant designed to serve a population of one million. Rapid deterioration
of the original collector required the construction of a second one and a pumping station in 1929. By this
time, the Giza governorate on the Nile’s west bank was growing and in need of sewerage services. In the
late 1930s, a separate collection system, pumping station and treatment plant were constructed to serve a
portion of the residents of Giza. The wastewater network, however, failed to keep pace with the rapid
urban development. By the 1960s, the network was severely overloaded, especially on the east bank. This
led to a period of rapid construction in the mid-1960s. By the mid-1970s, the wastewater collection and
treatment system was only large enough to provide sewer connections for 45 percent of the buildings in
greater Cairo - which meant that about four million people were without sewer service in 1976. Technical
reports showed that the network was seriously inadequate for even this level of connection.

The existing facilities were completely inadequate to handle the volume of wastewater generated by
Cairo’s eight million residents. Sewage frequently flooded the streets from surcharged sewers and raw
sewage canals or ditches traversed many parts of the City. Additionally, the collection and conveyance
system had fallen into a bad state of disrepair and was impacting the environment of the entire city.
Treatment facilities, were they existed, were grossly overloaded so that no meaningful treatment was
provided for the approximately 1.2 million cubic meters per day of wastewater generated. Wastewater
flows from the East Bank were discharged into the Belbase Drain and then to Lake Marsalla. Those from
the West Bank were discharged to the Rosetta branch of the Nile, the water supply for the city of
Alexandria. Finally, there were large areas of the city which were not sewered, or their inhabitants not
connected to the system. The living conditions in these areas, usually the poorest and most heavily
populated areas, were intolerable by any standard.

Improper operating practices of the collection system were resulting in the build-up in the collectors of
large deposits of sand and silt. The capacity of the collectors was, thus, reduced from thirty to fifty
percent of design capacity.

In 1980 about 2.0 million people in Cairo were not served by a central collection system. Large areas
without sewers included Khalifa Kism in South Cairo, Embaba and Boulac el Dakrour in West Cairo and
Shoubra el Kheima in North Cairo. In these areas wastewater was discharged into vaults (septic tanks) or
trenches and then collected in most cases by private disposal services. Trenches were often discharging
into open drains and, in some locations, night soil and sewage wastes were deposited into streets,
manholes or irrigation canals. The balance of the population or 5.7 million was served by a central
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collection system. The system was functional, but it was constantly surcharged and many areas were
subject to almost continuous flooding. There was an urgent need for rehabilitation and expansion of the
wastewater collection system.'*

Institutional Capacity

The Cairo Sewerage Project was the largest capital project in Egypt funded by USAID and represents 26
percent of USAID’s infrastructure investment in the Water and Wastewater Sector and 15 percent of all
investment made in the three sectors. Moreover, it faced immense design and construction challenges as it
aimed at resolving severe health and environmental problems in one of the most populous and densely
populated cities in the world.

This type and magnitude of planning, design, and construction required an effective and efficient
wastewater utility that would function as the owner of this huge capital investment. The institutional
capacity of the wastewater utility of Greater Cairo was no better, however, than the condition of its
physical structures. There were significant deficiencies in its management and operation and maintenance
practices. Generally, the Cairo General Organization for Sanitary Drainage (CGOSD) suffered from the
same problems that faced all public sector operations in Egypt. It was overstaffed in some areas,
understaffed in others, and had low employee morale due primarily to low wages, unpleasant work
environment, and poor public image. The organization was highly centralized with very little decision-
making authority below the Chairman and Deputy Chairman.

Moreover, there was a need for a well managed, modern, and properly equipped and staffed organization,
responsible for the execution of these projects. To that end, in 1981 the Organization for the Execution of
the Greater Cairo Wastewater Project was created by a decree of the Ministry of Reconstruction and the
State for Housing and Land Reclamation. This agency became known in the international donor
community as the Cairo Wastewater Organization (CWO).

The responsibilities of CWO, in brief, were to prepare the necessary plans for the expansion and
improvement of the wastewater collection and treatment systems for Greater Cairo and to implement the
approved projects. To that end, CWO would prepare tender documents, tender, award, contract, hold
tenders and negotiations (with foreign as well as local bidders), and supervise the execution of contracts.

Finally, the design, construction, and construction management capabilities of Egyptian engineering
consulting, and construction companies, in the water and wastewater sector, were severely limited in the
early eighties. Because of that, an indirect objective of the USAID infrastructure development program
was to assist in the development and strengthening of the technical capabilities of such companies.

Assessment of Problem Resolution

The condition of the wastewater network in Cairo in the 1970s led to discussions between CGOSD and
foreign aid donors. The discussions included both short term rehabilitation projects to prevent additional
system failures as well as long-term investments to meet the needs of a growing city. An initial planning
document was completed in 1977 that provided the foundation for a coordinated, multinational
investment strategy aimed at rehabilitating and expanding Cairo’s wastewater infrastructure. The USAID
wastewater investments were to be coordinated by AMBRIC, a consortium of British and American
contractors.

The first phase of USAID investments began in 1979 and was called Cairo Sewerage | (CSI). The USAID
funding during CSI included planning, engineering design, personnel training, and capital investments.
The capital investments were targeted at rehabilitating and expanding the wastewater transmission

115 Project Paper, Cairo Sewerage |1 Project, September 1984.
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network and wastewater treatment capacity. These included rehabilitation of 53 pumping station and
associated infrastructure and the rehabilitation of 39 ejector stations.

A second phase of USAID investments was initiated in 1984. These were called Cairo Sewerage Il (CSII)
and were focused on improving the wastewater system on the west bank of the Nile. CSII investments
included projects to improve and expand wastewater conveyance and treatment infrastructure, projects to
extend sewers into the developing areas without sewers, and training activities to improve the
management of the system. These included the construction of 11 new pumping stations and
rehabilitation of the Zenein wastewater treatment plant. CSIl also funded projects in Giza aimed at
providing sewer services to unsewered areas. The projects installed sewers and connected all buildings to
the collection system, and constructed culverts to support the new household connections. The projects
also covered open drains and canals.

1. Relevance

Sub-Criterion 1.a—Relevance of infrastructure interventions to identified beneficiaries’ needs:

The Cairo Sewerage Projects (I & Il) were the USAID and GOE’s response to alleviating these
conditions. Phase | of the infrastructure interventions focused on the rehabilitation and expansion of the
existing wastewater collection system. These rehabilitations included repairs to most pump stations,
including ejector, subsidiary and major stations. They also included the supply and installation of force
mains and extensive renovations, including new sewers, in a number of areas where flooding is most
severe.

While the rehabilitation components of the projects represented immediate improvements to the system,
the system needed longer-term improvements to cope with increased flows resulting from population
growth and to accommodate increased flows as a result of providing service to unsewered areas. Phase 11
was, thus, designed to improve, expand and assure proper management of the wastewater collection and
treatment systems on Cairo’s West Bank. It included the rehabilitation of the Zenein and construction of
Abu Rawash wastewater treatment plants, the construction of pump stations, an expanded collection
system, the Abu Rawash effluent drain, and part of the desert sludge disposal facility.

These improvements significantly increased the access to adequate wastewater disposal of Cairo’s West
Bank population and improved their health and environment. Overall, USAID’s interventions assured the
completion of a whole system, from household connections to final treatment, adequate for both effluent
and sludge disposal.

Sub-Criterion 1.a is, therefore, substantively met.

Sub-Criterion 1.b—Utilization of appropriate technologies to problem resolution in accordance
with international norms and standards:

The planning, design and construction of CSI and CSII are good examples of proper resolution to an
infrastructure problem. The assessment of the wastewater collection, conveyance and treatment problems
in Cairo and the priorities given to its resolution were appropriate and conducted within international
norms and standards. The decision to rehabilitate and expand the wastewater collection and conveyance
systems and provide relief from sewage flooding to millions of residents was both technically and socially
sound. Moreover, the rehabilitation of the Zenein wastewater treatment facility was equally a sound
decision for improving substantively the environmental conditions in greater Cairo, on the west bank of
the Nile.

The CS Il Project was much more than a design and construction project aimed at improving public
health and the environment by expanding and improving the Greater Cairo wastewater system
infrastructure. The Project pioneered engineering, construction, and construction management practices
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in Egypt. It significantly contributed to developing an in-country expertise (individual skills and
knowledge, and company expertise) in administering contracts, design, and construction. Especially in the
construction management area, it greatly enhanced the understanding and application of International
Federation of Consulting Engineers (FIDIC) and claims resolution practices, by means of technology
transfer to the Egyptian wastewater private sector.

Sub-Criterion 1.b is, therefore, very satisfactorily met.

Sub-Criterion 1.c—Relevance of Grant amendments and design modifications in response to
changes on the ground:

Both Cairo Sewerage | and Il used Grant amendments and design modifications to improve the usefulness
of the project components or expand technical assistance services in response to changes on the ground.
In 1978 the CS I included $25 million, mostly for the rehabilitation of the wastewater collection system.
Soon it was realized that level of funding was insufficient to alleviate the deficiencies of the collection
system. In 1981 there was a major grant amendment for $104 million to complete the rehabilitation and
provide the design of system expansion projects.

There were nine amendments made to the Grant Agreement of CS |1 that amended the Project Description
and the authorized funding of the Grant. The Project Paper was formally amended twice to include the
design/build construction of the Abu Rawash primary wastewater treatment plant, a Fixed Amount
Reimbursement Agreement (FARA) program to finance sewers and house connections, and institutional
support to CGOSD.

In conformance with USAID’s sector strategy, USAID continued to assist the urban population of Egypt
in gaining greater access to reliable wastewater services. In the early 1990s, however, USAID’s approach
to the wastewater sector shifted from construction to sustainability. As most of the Cairo Sewerage Il
Project facilities were turned over to GOE, it became clear that CGOSD could not operate and maintain
the present or any future infrastructure without addressing the underlying constraints of autonomy,
accountability, and cost recovery. The Project Purpose of the CS Il Project remained the same: to expand
and develop sustainable wastewater collection, treatment and disposal facilities on the West Bank of
Cairo. Whereas the achievement of financial viability was a previous end-of-project status indicator,
Project Paper Supplement No. 3 enhanced the definition of “sustainable” by replacing financial viability
with the broader goal of achieving CGOSD institutional autonomy by September 30, 1998.

Sub-Criterion 1.c is, therefore satisfactorily met.
2. Effectiveness

Sub-Criterion 2.a—Project Accomplishments:

All infrastructure construction elements have been completed. Additionally, all elements of the
Institutional Development and Operations and Maintenance Training and Support contracts have been
completed. The following accomplishments are particularly noteworthy.

Although the magnitude and cost of the project are impressive under any circumstances, they become
more so when placed in the context of “Egypt in the early 1980s.” At that time there were limitations in
the capabilities of the Egyptian public and private sectors in planning, design, construction, and operation
and maintenance of wastewater facilities. Moreover, the involvement of USAID and US consultants
necessitated construction practices of the highest standards. A project of this nature would have posed a
challenge to any mature western utility.

In Egypt, the task was handed to a young governmental organization. As mentioned previously, CWO
had just been formed to represent the owner of these facilities in overseeing the Project’s execution. This
task, however, presented a major challenge. The newly created organization did not have experience in
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this type of work, nor did it have the proper institutional capacity. It did have, however, a small core staff
of managers and engineers. This core staff worked hard, observed and learned from working with
seasoned professionals from around the world, applied what they learned, and allowed others to develop.
The real tribute to CWO, however, is the magnitude of the CS Il Project that the agency was able to
oversee, both in terms of cost and size. CWO performed its mission well and saw the successful
completion and transfer of the assets to CGOSD. Today, CWO continues its mission as one of the premier
planning and construction execution governmental organizations in Egypt. The CS Il Project and USAID
share this noteworthy accomplishment.

Another noteworthy accomplishment of the CS Il Project has been the development of new skills and
knowledge in the operation and maintenance of the Greater Cairo wastewater system. During the life of
the Project, especially during the start-up and commissioning phase, hundreds of thousands of hours of
technical training in the proper operation and maintenance of the facilities was provided to thousands of
CGOSD employees. This massive effort has resulted in CGOSD having a core staff skilled in sewer
inspection and maintenance, pump station operation and maintenance, primary and secondary treatment
operation, maintenance management and inventory control, and sludge handling and disposal.

Another indirect benefit of the CS Il Project has been the development of a water pollution control
industry in Egypt. From planning and design of facilities, to construction and construction management,
and manufacturing of equipment and chemicals, Egypt has experienced the birth and growth of a
wastewater private sector in goods and services. The development of this industry has been significant
enough to the extent that today Egyptian design and construction companies export their expertise to
other Arab and African countries, and they have become dominant regional players in the wastewater
sector. Moreover, as the GOE expands the access to sanitary services in the minor urban and rural
communities, there is presently a sustainable domestic capability to meet this demand.

Sub-Criterion 2.a is, therefore, very satisfactorily met.

Sub-Criterion 2.b—Problem Resolution:

The problems related to the infrastructure deficiencies of the Greater Cairo wastewater collection system
and treatment facilities, as addressed in the USAID Project Papers and Grant Agreements, have been
successfully resolved as indicated in the conclusion of Sub-Criterion 1.a. The wastewater collection and
treatment and sludge handling and disposal facilities have expanded, improved, and, in some instances,
been replaced. New facilities incorporating the latest technology in equipment and processes have been
successfully placed in operation. The majority of the beneficiaries of the CSI and CSII included 2 to 3
million people on the West Bank and 30 million individuals living downstream from Cairo who benefited
because raw sewage is no longer dumped into the Nile.

The social benefits of the CS | & 11 Projects are nowhere as apparent as they are in the low income and
poor neighborhoods of Cairo. While the major pump stations, wastewater treatment facilities, and sludge
handling and disposal facilities are essential components of a wastewater system for improved
environmental conditions, the house connections to the wastewater collection system and the sewer lines
in each neighborhood are the vital links of the community to better health, living conditions and
prosperity. The hundreds of kilometers of sewer lines and service connections and thousands of manholes
and distribution chambers built by means of the FAR Agreements had a positive, profound, and visible
socio-economic impact on the residents of low-income and poor areas of Greater Cairo, especially in the
Zenein, Embaba and the Pyramids areas.

Institutional weaknesses within CGOSD continue to exist to this date, making organization the only area
where the problem, as defined in the Project Paper and its Supplements, that has not been fully resolved.

Sub-Criterion 2.b is, therefore, satisfactorily met in terms of the infrastructure problem resolution, but
only marginally met in terms of the institutional deficiencies.

Evaluation of USAID/Egypt's Utility Projects: Final Report 102



3. Outcomes

Sub-Criterion 3.a—Impacts (positive or negative) on Health and Environment:

To the knowledge of the assessment team, no comprehensive post-project study has been conducted to
evaluate the benefits of the CS 1l Project on the health of the residents of Greater Cairo. However, due to
the well known and documented direct relationship between improved sanitary conditions and
improvements on public health, it can reasonably be concluded that the Project has greatly contributed to
improved public health and better living conditions for millions of Cairo residents.

Sub-Criterion 3.a, had, therefore, a substantive impact.

Sub-Criterion 3.b—Economic and social impact on beneficiaries

The benefits to society from an expanded and more efficient wastewater system are widely acknowledged
but difficult to measure. The most obvious is that better sanitation reduces disease and improves public
health. Improved health, in turn, reduces overall health costs, creates a more productive work force. Better
sanitation generally improves the quality of life.

Sub-Criterion 3.b, had, therefore, a substantive impact.

Sub-Criterion 3.c—Impact on the financial and operational performance of utility:

The impact of the USAID interventions on the financial and operational performance of CGOSD had
mixed results, at best. The CSI and CSII projects had a higher impact on the operational performance of
the utility than on the financial. The reason for this is that the USAID contractors responsible for
operational performance improvements were mostly unaffected by external barriers. The development of
comprehensive training documents, standard operating and maintenance procedures, computerized
maintenance management program, and considerable procurements of spare parts and tools had a
significant improvement on the operating capabilities of the organization. Were it not for the barriers that
deficient administrative and control systems and lack of commercial orientation caused, these impacts
would have been much greater and longer lasting.

The impact of the USAID interventions on the financial performance of the utility failed largely because
of the stubborn and almost irrational resistance of the Cairo governorate to sufficiently increase the water
and wastewater tariff and, thus, provide urgently needed operating funds to the organization.
Additionally, bureaucratic financial management practices dictated to the local utilities by the MOF
exacerbated an already dismal financial performance of the utility. Finally, the failure of Cairo water and
wastewater utilities to meet cost recovery targets established by USAID resulted to the withdrawal of
substantial investment capital from these two utilities, causing additional financial problems to them.

Sub-Criterion 3.c had, therefore, an overall modest impact.
4. Sustainability

Sub-Criterion 4.a—Institutional Sustainability:

The benefits of the institutional strengthening programs at CGOSD, measured on the basis of the
institutional weaknesses that existed before and after, were mixed. The main reason for this is that the
external barriers to decentralization and cost recovery that existed before and during the USAID
interventions were beyond the control of the contractor and CGOSD management. The institutional
development interventions require sectoral policy reforms to be fully effective and sustainable.
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Moreover, for certain elements of an institutional strengthening program to “trickle down” to another
essential “layer” of sustainability, more time is required. Systems, programs, and procedures can be
developed within planned time frames. Their institutionalization, however, often requires several years of
continuous effort under the guidance of an outside consultant. Continuation of assistance until reforms in
certain key organizational functions are fully institutionalized will reduce the likelihood of reversion to
the conditions that existed before the assistance efforts commenced.

The recent establishment of the Holding Company for Water and Wastewater has certainly influenced the
results of this sub-criterion in a positive way. We are cautiously optimistic about the institutional
sustainability of the Greater Cairo Wastewater Company due to its new commercial orientation.

Sub-Criterion 4.a is, therefore, likely achieved.

Sub-Criterion 4.0—Physical Facility Sustainability:

It appears that the priority of CGOSD in its operational and management practices is to transport
wastewater away from the homes, businesses and institutions, which is not a minor task for a complex
and aging urban center of more than sixteen million residents and workers. The system is, therefore,
currently running, in the sense that it pumps and treats wastewater. However, it is slowly, but steadily,
deteriorating because of lack of proper operation and maintenance management. Maintenance is mostly
corrective and not preventive. One key reason for this is that the Egyptian operations & maintenance
systems are not conducive to “preventive practices” of any type. It will take comprehensive interventions
into this type of mindset over long periods of time to remedy this practice.

These are systemic problems that are deeply rooted in the culture and management practices of almost
every public agency or company in Egypt, thus, making physical sustainability the Achilles’ heel of the
water and wastewater sector. Moreover, the growing demand for expansion of treatment and network
facilities in areas recently included in the service area of the Greater Cairo Wastewater Company along
with the need for rehabilitation of the existing system will stress even more an already struggling
organization.

A high probability exists of an operational failure of a pump station, wastewater treatment plant
component, or sludge handling and disposal unit, which would cause wastewater back ups or spills over
large areas of greater Cairo. When “critical elements” are either not done at all or well enough, it is just a
matter of time before the lack of proper operational and maintenance management practices result into
failures. Cairo operates some “super” pump stations that handle huge volumes of wastewater. As the
amount of wastewater increases — with population growth and the incorporation of additional areas - the
stand-by capacity of the pumps decreases. Then, if one of the pumps fails - due to a mechanical problem
or lack of spare parts - there will inevitably be flooding somewhere in the city.

Sub-Criterion 4.b is, therefore, not likely achieved.

Sub-Criterion 4.c—Financial Sustainability:

The financial sustainability of the Cairo Wastewater Company parallels that for the Cairo Wastewater
Company as they have the same tariff rates and bills are collected by Cairo Water for both organizations.
Tariff increases have been insufficient to meet the financial needs of the utility organization as the
collection rate remains at about 92 percent and cost recovery is only 84 percent. Thus, insufficient
revenue generation remains a central issue of institutional financial sustainability that will require bold
interventions to be resolved. On the positive side, the Holding Company plans within the next two years
to reduce the workforce and allow market forces to dictate rate increases. However, as long as water rates
remain low, the revenues from wastewater will remain woefully low. Given all these conditions we are
not very optimistic about the prospects of financial independence in the two Cairo utilities.

Sub-Criterion 4.c is, therefore not likely achieved.
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Greater Cairo Wastewater Company: Project Rating

Criteria Sub-criteria Sub-set Criterion
Rating Rating
Relevance of infrastructure interventions to identified beneficiaries’ needs 3
Utilization of appropriate technologies to problem resolution in accordance with 4
Relevance international norms and standards 333
Relevance of Grant Amendments and design modifications in response to 3
changes on the ground.
Effectiveness Project accomplishments 4 35
Problem resolution
Impacts (positive or negative) on health and environment. 3
Outcomes Economic and social impact on beneficiaries 3 2.67
Impact on the financial and operational performance of the utility 2
Institutional sustainability 3
Sustainability Physical facilities sustainability 2 2.33
Financial sustainability 2
Overall 2.96

Rating Scale

E?le(i\i/\?ennc:s,s Outcomes Sustainability (Fji\;fifg
4 Very Satisfactory High Very Likely Very Satisfactory
3 Satisfactory Substantive Likely Satisfactory
2 Marginal Modest Not Likely Marginal
1 Poor Negligible Unlikely Poor

Alexandria Water Company

Project

Summary of USAID’s Assistance

Number
263-0270.02

263-0270.02

- ; Project Funding )
Project Title Period (1,000 $) Project Purpose
Alexandria Water 1997-2006 78,000 |To improve the reliability and safety of AWCO'’s water
Company (AWCO) supply system. The project covers improvements to the|
Construction water transmission and distribution system and water
Contract treatment plants. Preparation of Master Plans and
construction of High Priority Projects.
Institutional
Strengthening 1999-2005 16,000 To strengthen the institutional capacity of AWCO to)
Contract laccomplish (a) improved recovery of O&M costs; (b)
improved decentralization of its management; and (c)
improved capacity to deliver services. Preparation off
strategic plan and automation of meter reading and
billing collections.
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Review of Problem

The Alexandria Water Company (AWCO) serves an area from Abu Qir in the east, 300 kilometers along
the Mediterranean coast to Marsa Matruh in the west, and south along the desert highway to Beheira
Governorate. Being downstream of almost all other users of the Nile means the raw water AWCO
withdraws for treatment is seriously threatened from both a water quality and quantity perspective.
Directly related to the water resources issue is the population to be served by AWCO in the future.
Estimates are that AWCQ’s year round and summer peak populations will both double from 1996 to 2022
- the planning horizon of the last master plan™®. This in itself will cause serious problems with respect to
water availability.

The quality of the raw water tributary to the eight water treatments plants serving this vast area was poor
and continued to deteriorate. Coupled with this problem was the lack of an adequate central laboratory,
which was needed to monitor both raw and treated water quality. Third, the distribution network in the
central coastal districts had become seriously unreliable, and aging (over 60 years) facilities needed to be
replaced to reduce high losses and disruptions in this important area. Finally, AWGA was in need of
institutional strengthening in such areas as organizational structure, personnel practices, management
procedures, and information systems to bring the authority up to the standards of modern water utility
practices. In addition to these major needs, other needs included: (1) an accelerated program to replace
non-functioning customer meters, (2) rehabilitation works at several treatment plants to improve their
reliability, and (3) immediate works to address problems in raw water quality and quantity.

Health and Environment

Overall, Alexandria’s environment seems to have improved, based on conditions reported in the 1978
Master Plan''’. However, in many respects population growth has overwhelmed the substantial efforts
made to improve water supply, sanitation, housing, and transportation. Most of the problems found in
1978 still exist, though they have shifted their locale somewhat and are now concentrated primarily in the
informal housing areas. However, informal housing represents over one third of AWCQO’s served
population and is growing faster than the general population.

The health and environmental conditions in these areas are poor, although most problems are caused by
the lack of wastewater services. While water from AWCO is available to almost 90 percent of the
residents of these informal housing settlements, there is a major problem with low water pressure and
water quality, related to the condition of the pipes and the potential cross connections and backflow into
the system from sewage overflows.

Economic and Social Considerations'®

It is estimated that there are somewhere between 125 and 150 informal settlements located in five of
Alexandria’s six administrative districts. Compared to informal settlements found throughout the
developing world, housing in the informal settlements of Alexandria was found to be well built. The
majority of informal settlements consist of two to four story apartment buildings, often with shops on the
first floor. Their population is a mix of civil servants, farmers, laborers, craftspeople, and retirees. A
significant portion of the households surveyed reported a monthly income below EGP 250/month (the
poverty line for a household of four) and all households surveyed brought in less than EGP 1500 per
month.

116 Water Master Plan Report for Alexandria Water General Authority, Sept. 2000, CDM
117 Alexandria Waterworks Master Plan Study, November 1978, CDM.
118 Water Master Plan Report for Alexandria Water General Authority, Sept. 2000, CDM
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Most households pay less than EGP 20 monthly for water - which is, by the way considerably more than
what most households pay in the urban Alexandria or Cairo areas. The most prevalent method of getting
water was through an illegal-informal (homemade, not metered) or legal-informal (homemade, but
metered by AWCO) piping system. Because of the low water pressure, tenants of these developments had
to carry water upstairs in buckets. In some areas there are also periods where water was cut off for
indefinite periods of time. The majority of households was found to have toilets inside their apartment or
shared one inside their apartment building. Wastewater disposal were found to be severely lacking in
these areas, creating a significant health and environmental problem.**®

Facilities and Level of Service

AWCO has two sources of water: the Mahmoudia and Noubaria Canals, both of which draw water from
the Nile River. Both have ample hydraulic capacity for AWCQO’s needs. Raw water is adequately treated
by conventional processes, but concerns exist about salinity and pesticides in the Noubaria Canal and
treatment-resistant pathogens in both canals. AWCQ’s eight water treatment plants (WTP) have overall
capacity to meet current demand. However, for three facilities, the Manshia, Noubaria, and Borg El Arab
facilities summertime demands exceed plant capacities. The transmission and distribution system is, for
the most part, adequate, although as with the WTPs there are segments of the system that need expansion.

Unaccounted-for water, which includes lost water - water provided to unmetered users - had averaged 35
percent to 40 percent in recent years. Only 90 percent of all AWCQO’s customers are metered. Treated
water quality leaving the WTPs was acceptable and distribution system sampling showed that chlorine
residual and coliform counts were within acceptable ranges, except on the North Coast where the long
transmission system and reservoir condition were problems.

Overall, many areas of informal housing experienced regular periods of low pressure and, in many cases,
periods of no water availability. Much of the transmission/distribution network was well over 50 years
old. Many water treatment components were beyond their useful life. Treatments plants required
upgrading to meet anticipated future regulations and AWCO’s own goals. Rehabilitation of the
Mahmoudia Canal was crucial to AWCOQO’s water supply.

Operational and Institutional Issues

The most critical long-term issue for AWCO was the reliability of raw water supply, given increasing
demands from all users of AWCQ’s source canals. Other major issues for AWCO were: constraints
imposed on its financial planning and budgeting by the national government; lack of good demographic
information; and the indirect subsidization of customers on the North Coast by AWCQO’s other rate-
payers.

The utility generated revenue more than sufficient to cover costs of O&M, and in fact reported a surplus
of revenue over all obligations for FY 1999/2000. However, maintenance was being deferred and capital
projects were not keeping up with increasing demand for water.

Technical support in areas of mapping, GIS, and computer modeling of the distribution system were
outdated and not well maintained in terms of functionality and usability.

Assessment of Problem Resolution

Alexandria has had a municipal water system since about 1820 when the Mahmoudia Canal was
completed. AWCO was one of the first companies in Egypt that started providing its customers with
treated water. During its more than 145 years existence it has operated as a private company for more

119 Water Master Plan Report for Alexandria Water General Authority, Sept. 2000, CDM
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than 115 years. Since its formation the water utility has undergone many changes in its structure and
governance. In 2004 the GOE authorized the transformation of 14 water and wastewater utilities into
subsidiaries of a new Holding Company. AWCO is now a public sector company. It serves a population
of 4.5 million which increases to over 6 million during the summer months. It has 1 million metered
customers, more than Cairo or any other water utility in Egypt. It treats its water supplies in 8 operating
plants, has 33 storage reservoirs, and delivers the treated water to its customers through a network of 43
booster pumping stations and 6,500 km of pipelines.

Other than the development of a Waterworks Master Plan in 1978 that was funded by the World Bank,
AWCO has financed all its capital investments through its operating budget. In 1997, USAID funded a
project to improve the reliability and safety of AWCO’s water supply system. The project covered
studies, design of pipelines and improvements to the water treatment plants, procurement of equipment
and tools, construction of High Priorities Projects and Urban Poor Projects.

The assessment of the problem resolution as addressed in the Project Paper was difficult to complete for
the following reasons: (a) While most of the elements of the project, such as the Master Plan and
Institutional Strengthening Contract, have been completed, about 10 percent of the main contract -
infrastructure development - remains incomplete. At the time of this evaluation a major dispute between
AWCO and the construction contractor had not been resolved and both parties were determined to go to
arbitration for settling their dispute’?’. (b) There has been no Final Report done by the Engineer and no
Project Assistance Completion Report (PACR) done by USAID for the construction contract. In light of
these two major constraints, the evaluation team was unable to conduct a comprehensive assessment of
AWCO with the same level of detail as was done for the Cairo Water and Cairo Wastewater projects. The
Project Rating for AWCO will, thus, be limited only to the Criteria and Sub-Criteria for which complete
data are available. Moreover, the focus of the assessment will be the performance of AWCO as measured
against the indicators of SpO 18 for which results are available through FY 2004.

1. Relevance

Sub-Criterion 1.a—Relevance of infrastructure interventions to identified beneficiaries’ needs:

For the reasons stated above, there no sufficient data to complete this section.

Sub-Criterion 1.b—Utilization of appropriate technologies to problem resolution in accordance
with international norms and standards:

For the reasons stated above, there no sufficient data to complete this section.

Sub-Criterion 1.c—Relevance of Grant amendments and design modifications in response to
changes on the ground:

For the reasons stated above, there no sufficient data to complete this section.
2. Effectiveness

Sub-Criterion 2.a—Project Accomplishments:

The project accomplishments will be limited to those achieved by the Institutional Strengthening
Contract. The key accomplishments were in Finance and Revenue; Technology and O&M,;

120 A settlement agreement was signed in September 2006 between the contractor and the Alexandria Water
Company and the contractor withdrew his claim. Construction activities were then completed in November
2006.
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Administration and Management; Human Resources; Strategic Planning; Dispute Resolution; Legal;
Public Relations; Customer Relations; and Computerization.

The effectiveness of these accomplishments, as judged by AWCO’s management satisfaction'?* and the
performance of the utility were very substantial.

Sub-Criterion 2.a is, therefore, very satisfactorily met.

Sub-Criterion 2.b—Problem Resolution:

The studies, design, procurement, and training required in the AWCO D/CMC Project have been
completed. Complete are also the Urban Poor-1, Urban Poor-2, and Urban Poor-3 components of the
construction contract. The High Priority Projects are underway but not completed yet. Therefore, for the
reasons stated above, there no sufficient data to fully rate this section.

3. Outcomes

Sub-Criterion 3.a—Impacts (positive or negative) on Health and Environment:

With the completion of the Urban Poor-1 and Urban Poor-2 projects, the USAID infrastructure for greater
Alexandria has achieved one of the major health and environmental improvement objectives of this
project. Therefore, even without a final resolution of the overall problem, the evaluation team has decided
that the project had a positive impact on health and environment because of the social and economic
significance of the urban poor improvements.

Sub-Criterion 3.a is, therefore, substantively achieved.

Sub-Criterion 3.b—Economic and social impact on beneficiaries

Although the Urban Poor Projects are completed and have yielded social and economic benefits to the
residents of the informal settlements, the evaluation team cannot provide an overall rating for this sub-
Criterion since the High Priority Projects remain incomplete and under contractual dispute.

Sub-Criterion 3.c—Impact on the financial and operational performance of utility:

The impact of the project on the operational and financial performance of the utility is substantive. On the
construction side, a large number of operational improvements were implemented and are operational.
They include: The provision of centralized chlorine storage and reservoir; flow meters, chemical feeds,
transmitters and instrumentation; repair and replacement of filter control systems; installation of on-line
analyzers for turbidity, chlorine and pH; centralized control systems; emergency standby generators.
These have improved the quality and reliability of services of the utility. On the financial performance
area, the utility’s financial plan recognizes and includes the costs of long-term operation and maintenance
and its tariffs are designed to fully recover these costs as well as the debt service costs and interest on
loans.

Sub-Criterion 3.c is, therefore, substantively met.

121 September 3, 2006 interview with Eng. Nadia Abdou, Chairperson of Alexandria Water Company.

Evaluation of USAID/Egypt's Utility Projects: Final Report 109



4. Sustainability

Sub-Criterion 4.a—Institutional Sustainability:

AWCQ’s strongest positive indicator for sustainability is its long and uninterrupted service to the
residents of greater Alexandria for almost one and a half centuries and a dedicated, “home-grown” staff
that has operated and managed the utility as an economic authority for a long time. Currently, AWCO
appears to have a financial plan that allows it to generate enough revenue to cover its operational and
maintenance costs. Moreover, there are in place sustainable supporting institutions nationally and locally,
and trained personnel to staff these institutions. AWCO is considered, thus, a sustainable entity. The
evaluation team would have rated AWCO higher in this sub-criterion would it not have been for the fact
that in three (out of five) performance indicators - unaccounted-for water, percent of bills collected, and
cost recovery - it has regressed in FY 2004 falling back to or below the values of its base year (2000).
This could be attributed to the installation of a large number of water meters that has helped to measure
the actual volume of water sold rather than needing to estimate (as had been the practice in the past).
Future values for these indicators should show a clearer trend. At this time, however, the apparent trend
cannot be viewed as positive.

Sub-Criterion 4.a is, therefore, likely achieved.

Sub-Criterion 4.0—Physical Facility Sustainability:

As mentioned in the previous sub-criterion, AWCO has managed to provide quality services to its more
than one million customers for a very long time. Even after the latest USAID-funded infrastructure
improvements, however, the fact remains that the utility faces a seriously aging infrastructure, on one
hand, and a fast growing service area, on the other, that will stretch to the limit the institutional and
financial resources of the company. And when that happens, two key operational components—human
resources development, and systems maintenance—are the ones to suffer first. There is a concern,
therefore for the utility’s long-term sustainability, albeit not as serious as in the other companies of the
Egyptian water and wastewater sector.

Sub-Criterion 4.b is, therefore, likely achieved.

Sub-Criterion 4.c—Financial Sustainability:

AWCO has been the first water or wastewater utility in Egypt to have succeeded to not only recover its
operations and maintenance costs, but also recover its debt service costs and retain a small surplus. In an
sector that has suffered from huge deficits that have been subsidized to this date by the GOE, AWCQO’s
performance is certainly exemplary. A company should not rest on its laurels, however. As indicated in
Sub-Criterion 4.a above, AWCO has slipped in three key indicators in the past three years—cost
recovery, unaccounted-for water, and rate of bill collection. All three of these indicators have and will
have a direct negative impact on the ability of the company to become financial sustainable, especially in
view of the serious challenges it is facing because of its aging infrastructure and growing service area.

Sub-Criterion 4.c is, therefore, likely achieved.

Alexandria Water Company: Project Rating

Sub-set Criterion

Criteria Sub-criteria

Rating Rating

Relevance Relevance of infrastructure interventions to identified beneficiaries’ needs NA NA

Utilization of appropriate technologies to problem resolution in accordance with

international norms and standards NA
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Relevance of Grant Amendments and design modifications in response to NA
changes on the ground.
Effectiveness Project accomplishments 4 4
Problem resolution NA
Impacts (positive or negative) on health and environment. 3
Outcomes Economic and social impact on beneficiaries NA 3
Impact on the financial and operational performance of the utility 3
Institutional sustainability 3
Sustainability Physical facilities sustainability 3 3
Financial sustainability 3

Overall 3.33
Rating Scale
Relevance, N
Effectiveness Outputs Sustainability
4 Very Satisfactory High Very Likely Very Satisfactory
3 Satisfactory Substantive Likely Satisfactory
2 Marginal Modest Not Likely Marginal
1 Poor Negligible Unlikely Poor

Alexandria Water Company: SpO 18 Assessment (FY 2004)

Indicator-specific Ratings

SO or IR Level Indicator Performance Indicator
Spo ;8: Acces_s.to 18.a - Cumulative _nun_lber of people with new or improved water Exceeded target
Sustainable Utility or wastewater service in selected areas
Services in Selected Areas | 1 ¢ _ percent of operation and maintenance costs covered by Did not meet target
Increased collected revenue in the water and wastewater sector g
IR 18.1 Utility Services 18.1.a - Percent increase (relative to baseline) in capacity of
i Exceeded target

Enhanced selected water and wastewater utilities

o 18.2.a - Percent of produced water not accounted for Did not meet target
IR 18.2 Commercialization —
of Utilities Enhanced 18.2.b — Percent of annual billings collected for water and Did not meet target

wastewater sold

IR 18.3 Legal and
Regulatory Framework
Established

18.3.a — Cumulative number of legal and regulatory milestones

attained NA
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Alexandria Wastewater Company

Project

Number
263-0100

263-0241

Project Title

Alexandria Wastewater
System Expansion |

Alexandria Wastewater
System Expansion |l

Summar

of USAID’s Assistance

Project
Period

1979-1997

1997-2006

Funding
(1,000 $)
422,076

203,000

Project Purpose

Stop raw sewage flooding into city streets;
expand the system to serve previously
unsewered areas; eliminate beach pollution;
and providle O&M and institutional
strengthening assistance.

Expand the treatment capacity of the two
wastewater treatment plants and the capacity
of pump stations; eliminate the last sea

institutional strengthening assistance.

outfal;, and continue with O&M and

Review of Problem

The city’s original wastewater system was designed at the turn of twentieth century. It was expanded in
the 1940s and 1960s, but it was designed to serve only a population of 350,000. Prior to 1980, the
wastewater collection and treatment system of Alexandria had suffered from the effects of age, misuse,
lack of maintenance, and design deficiencies. The sewers were old, full of sand and grit, and unable to
handle the flows of wastewater. Severe flooding of the streets was caused by inadequate capacity of pump
stations, the collection system and treatment plants. Raw wastewater was discharged into the
Mediterranean Sea during the winter months and into Lake Maryout during the summer months.
Widespread waterborne diseases, such as cholera, dysentery and typhoid, and skin infections were
prevalent, especially during the summer months. During this time, before the development of the north
coast and the Red Sea, Alexandria was the major destination for millions of vacationers from Egypt and
the Middle East.

To alleviate this problem, the Government of Egypt (GOE) initiated a massive infrastructure
improvement program aimed at improving the health and living conditions in the city of Alexandria. The
city stretches along the Mediterranean Sea from Abu Qir in the east to Amria in the west. It is sandwiched
between the Mediterranean Sea on the north and Lake Maryout on the south. Its north-south dimensions
range from 2 to 6 kilometers.

Health and Environment

The effects of inadequate wastewater collection system and an almost nonexistent treatment of
wastewater had devastating effects on both the health and environment of Alexandria, which is Egypt’s
second largest city and principal harbor.

The environmental impact of discharging raw wastewater into the sea was not nearly as severe as that of
discharging sewage into the lake which had become almost septic, especially during the summer months.
This environmental degradation was perhaps the worst in Egypt.

Moreover, infant mortality rates and incidents of waterborne diseases were high prior to the USAID
infrastructure interventions. Waterborne diseases such as typhoid, paratyphoid, bacillary and amoebic
dysentery, and infectious hepatitis are all endemic to Egypt. USAID has documented the relationship
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between the incidence of enteric diseases and the availability of potable water supplies and wastewater

disposal facilities'?.

Economic and Social Considerations

In 1980, the City had a population of 2.5 million residents and 800,000 summer visitors. About 40 percent
of Egypt’s industry, employing approximately 15 percent of the country’s manufacturing labor force, was
at that time located in Alexandria. Principal industries in the City include paper, textiles, cement,
chemical and fertilizer manufacturing operations, oil refineries and electric power plants.

Politically, the City is in the Governorate of Alexandria, which is divided into six administrative districts.
The population was increasing at a rate of 2.2-2.8 percent per year. Population growth was not
homogeneous across the city, however, as the population of the five central districts was decreasing. The
population included approximately 1 million people who lived in squatter communities, unplanned areas
which, lacked government services and did not have adequate public utilities. It was estimated that about
half of the squatters who lived in 39 squatter settlements did not have public collection and disposal of
sewerage. Residents of these areas were mainly of lower socioeconomic status, such as laborers, janitors,
and domestic servants.

Assessment of Problem Resolution

USAID’s response to the health and environmental problems associated with the wastewater collection
and treatment system for greater Alexandria was quick and significant. Funding by USAID exceeded
$630 million and is only second to that provided to Cairo. As a result, two major primary treatment plants
with a combined capacity of more than 1 million cmd and seven major pump stations were built. A
mechanical sludge dewatering facility and a sludge disposal site were constructed and more than 100 km
of collectors transported wastewater away from the streets and the sea to the two wastewater treatment
plants. Three laboratories (including a state-of-the art central laboratory), a training center, administrative
offices, maintenance shops and spare parts storage facilities were provided. This along with a multi-year
O&M assistance and institutional strengthening program led to the most comprehensive solution to
Alexandria’s wastewater infrastructure deficiencies.

A complete assessment of the problem resolution in Alexandria by the USAID-funded infrastructure
interventions is somewhat limited, however, because of the lack of Final Reports and PACRs for the
Phase | and Phase Il projects. In light of these constraints, the evaluation team was unable to conduct a
comprehensive assessment of the Alexandria Wastewater Company with the same level of detail as was
done for the Cairo Water and Cairo Wastewater projects. The Project rating for the Alexandria
Wastewater Company will, thus, be limited only to the Criteria and Sub-Criteria for which data are
available. Moreover, the focus of the assessment will be the performance of AWCO as measured against
the indicators of SpO 18 for which results are available through FY 2004.

1. Relevance

Sub-Criterion 1.a—Relevance of infrastructure interventions to identified beneficiaries’ needs:

The Alexandria Wastewater Projects (I & I1) were USAID and the GOE’s response to alleviating the
problems arising from the existing wastewater system at that time. Phase | of the infrastructure
interventions focused on the development of a wastewater collection and treatment system. Phase |
included two new primary treatment plants, seven major pump stations, a sludge handling facility and a

122 Water and Wastewater Sector Assessment, May 1983, USAID
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sludge disposal site. Phase Il include the expansion of the two treatment plants, the expansion and
rehabilitation of the pump stations, and the closure of the last sea outfall.

To eliminate the serious problem of flooding in most areas of Alexandria, the first components of Phase |
focused on the design and construction of the pump stations and rehabilitation and expansion of the
collection system. While these components of the project represented immediate improvements to the
system, the system needed radical improvements to the almost nonexistent treatment capacity of the
facilities. Two new plants were built to eliminate the discharge of raw wastewater into the sea and lake.
Phase Il was designed to address the increased flows resulting from population growth and to
accommodate increased flows as a result of providing service to unsewered areas. Moreover, the last sea
outfall was closed and its flow conveyed to the West Treatment Plant.

These improvements significantly increased the access to adequate wastewater disposal by Alexandria’s
population and improved their health and environment, such as a decrease in infant mortality and
waterborne diseases. Overall, USAID’s interventions assured the completion of a whole system, from
household connections to final treatment, adequate for both effluent and sludge disposal. The
establishment of priorities and the sequencing of implementation of the various construction components
were very good.

Sub-Criterion 1.a is, therefore, very satisfactorily met.

Sub-Criterion 1.b—Utilization of appropriate technologies to problem resolution in accordance
with international norms and standards:

The planning, design and construction of Phase | and Phase Il are good examples of an appropriate
resolution to an infrastructure problem. The assessment of the wastewater collection, conveyance and
treatment problem in Alexandria and the priorities given to its resolution were appropriate and conducted
according to international norms and standards. The decision to built pump stations and new treatment
plants and to significantly expand the collection system, thus providing relief from sewage flooding to
millions of residents and eliminating pollution of the Mediterranean Sea, was both technically and
socially sound.

There is however one exception to the use of appropriate technologies in the problem resolution of the
Alexandria Wastewater Project (AWP). It was the decision to use a highly sophisticated and
computerized mechanical sludge handling facility designed to handle the sludge from both treatment
facilities. Adding to the challenge of adopting this new technology were the management shortfalls,
deficient maintenance programs and the nature of the sludge - most of it transported over a long distance
from the East Treatment Plant and highly septic and with a high hydrogen sulfide content — and the
weakness of the decision becomes apparent. Coming to the defense of USAID and the design engineer
who strongly objected to use of this technology in Alexandria, this decision was unilaterally made by the
then Minister of Housing and Public Utilities who was impressed with the use of this technology in
France and wanted to see it used in Egypt.

The Alexandria Wastewater Project significantly contributed to developing an in-country expertise
(individual skills and knowledge, and company expertise) in administering contracts, design, and
construction. Especially in the construction management area, it greatly enhanced the understanding and
application of FIDIC and claims resolution practices, by means of technology transfer to the Egyptian
wastewater private sector.

Sub-Criterion 1.b is, thus, satisfactorily achieved.
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Sub-Criterion 1.c—Relevance of Grant amendments and design modifications in response to
changes on the ground:

Both Alexandria Wastewater Projects (I and Il) used grant amendments and design modifications to
improve the usefulness of the project components or expand technical assistance services in response to
changes on the ground. The most significant benefits from these amendments were the inclusion of an
O&M assistance and institutional strengthening component, and the design and construction of several
essential support facilities, such as laboratories, training center, tools, spare parts, maintenance shops and
storage facilities, and administrative and personnel facilities. All this was accomplished by an excellent
collaborative effort among the USAID project officers, the utility senior management, and US D/CMC
contractor.

2. Effectiveness

Sub-Criterion 2.a—Project Accomplishments:

All infrastructure construction elements have been completed. Additionally, all elements of the
Institutional Development and Operations and Maintenance Training and Support contracts have been
completed. The following accomplishments are particularly noteworthy.

Both treatment facilities are meeting or exceeding design specifications. The East Treatment Plant, in
fact, was nominated as Best Treatment Plant in Egypt by the Water Environment Federation. During the
institutional development project, the Alexandria General Organization for Sanitary Drainage (AGOSD)
took a leadership role in financial and organizational reforms and was instrumental in the issuance of a
Presidential Decree that began sector reform in Egypt. There were three tariffs increases that significantly
improved the cost recovery of the utility.

A Public Awareness Department, which was funded by USAID as part of the Institutional Development
project, was established (the first one in Egypt) and succeeded to secure public service announcements on
Egyptian television and radio. Also, an Industrial Waste Management Department was created that
pioneered the concepts of waste minimization, pollution prevention and industrial cost recovery. This
latter department is still functioning. In fact, it has grown and has become an important revenue center for
the utility through a variety of services that it offers to the industries of Alexandria.

Sub-Criterion 1.b is, therefore, very satisfactorily achieved.

Sub-Criterion 2.b—Problem Resolution:

The problems related to the infrastructure deficiencies of the Alexandria wastewater collection system
and treatment facilities, as addressed in the USAID Project Papers and Grant Agreements, have been
successfully resolved as indicated in the conclusion of Sub-Criterion 1.a.

The wastewater collection and treatment and sludge handling and disposal facilities have replaced,
expanded and improved the aging and largely ineffective wastewater infrastructure of Alexandria. New
facilities incorporating the latest technology in equipment and processes have been successfully placed in
operation. The majority of the beneficiaries of AWP Phase I and Il included more than 6 million people
who have benefited from improved sanitation resulting from eliminating sewage ponding and flooding of
streets and neighborhoods. One of the most severe problems that existed prior to USAID assistance in
Alexandria was the pollution of the Mediterranean Sea and Lake Maryout. All sea outfalls have been
closed and wastewater receives primary treatment before it is discharged into Lake Maryout. The benefits
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would be higher should secondary treatment*?

resolution of the problem.

be provided. However, there is nevertheless a considerable

Sub-Criterion 2.b is, thus, satisfactorily met.
3. Outcomes

Sub-Criterion 3.a—Impacts (positive or negative) on Health and Environment:

Although no pre- and post-project studies were conducted to measure the environmental benefits of the
AWP Phase | and Il on the Mediterranean Sea and Lake Maryout, the elimination of raw wastewater
discharges into the sea had a huge positive environmental impact. The environmental benefits to Lake
Maryout are considerably less. The wastewater discharged into the lake receives only primary treatment,
and although both treatment facilities meet or exceed their design standards and the West Treatment Plant
approaches treatment levels resembling secondary treatment, there is still considerable pollution of the
lake. Perhaps the greatest environmental improvement to Lake Maryout is the reduction of tens of
thousands of tons of sludge per year that used to settle in the bottom of the lake from the discharge of raw
sewage into it.

Infant mortality is one measure of the general health of a population. Observing these rates over time is an
indicator as to whether the health of the population is improving or deteriorating. The infant mortality rate
(IMR) measures infant deaths during the first year of life. Components of the IMR are the neonatal
mortality rate (NMR) and the post-neonatal mortality rate (PNMR). The NMR measures infant deaths
during the first 28 days after birth. The PNMR is the difference between the IMR and the NMR, and
represents deaths from months 1 through 12. Neonatal mortality is influenced by genetics, congenital
factors and the mother’s health, while PNMR depends to a greater extent on factors in the infant’s
environment and is, thus, more likely to be influenced by sanitation factors such as improvements in the
wastewater system.

From 1980 to 1993 the overall IMR decreased from 70 to 25 per 1,000 live births. This decrease is a
combination of the NMR which decreased 49 percent and the PNMR, which decreased 72 percent. The
infant mortality rate for the Alexandria Governorate has been decreasing steadily since 1980, indicating
an improvement in the general well-being of the City. Improvements in the wastewater collection and
treatment system are one of a number of environmental factors that have contributed to the decrease in
these rates. For the period influenced by the AWP (1987-1993) the IMR decreased 28 percent (NMR
decreased 20 percent and PNMR decreased 34 percent).*?*

The rates of mortality (deaths) and morbidity (cases of illness) from waterborne diseases also showed a
positive impact as a result of AWP. The incidence rate for hepatitis, typhoid and paratyphoid showed
dramatic decreases for the period from 1986 to 1990. The rate of hepatitis decreased 50 percent while
typhoid decreased 76 percent over this period. Paratyphoid decreased 82 percent during the same
period.'® These decreases seem attributable, at least in part, to improvements in wastewater collection
and treatment, e.g., removing raw sewage from the streets of the City and eliminating its discharges from
the sea where millions bath every year.

123 Primary treatment is the removal of sand, grit and other settleable solids by physical means, i.e. gravity settling
in large basins. Secondary treatment follows primary and includes the removal of organically biodegradable
matter (BOD). Primary treatment removes less than 50% of solids and BOD, while secondary treatment can
obtain as high as 75-85% removal. Another important feature of secondary treatment is that it removes “oxygen
demanding” solids and thus significantly reducing the depletion of oxygen in bodies of water that receive the
wastewater effluent.

124 Final Report, Human Health Study, Alexandria Wastewater Project-Phase I, June 1997

125 Ibid.
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Sub-Criterion 3.a is, therefore substantively met.

Sub-Criterion 3.b—Economic and social impact on beneficiaries

The social benefits of the Phase | & Il Projects are nowhere as apparent as they are in the low income and
poor neighborhoods of Alexandria. The first wastewater collector was constructed in 1987. Various
reports had described sewage flooding as common situation prior to 1987. In some low-lying areas,
sewage regularly flooded streets, forming ponds of sewage. This situation existed for three or more
months out of the year in some areas, causing odor and humidity problems, flooding of lower floors,
increased insects, cracking of walls, and crumbling of paint in houses. People complained that
transportation could not reach their neighborhoods, resulting in great difficulty in getting to work or even
in an inability to go to work. Some children were prevented from attending school because of
transportation difficulties. Areas with sewage flooding also reported an increase in diarrheal diseases.
Connection of the sewers of these areas to the collectors of the AWP significantly improved these
conditions by removing raw sewage out of the streets of the squatter neighborhoods.

Sub-Criterion 3.b is, therefore substantively met.

Sub-Criterion 3.c—Impact on the financial and operational performance of utility:

The impact of the USAID interventions on the financial and operational performance of AGOSD was in
general positive. The AWP projects had a higher impact on the financial performance of the utility than
on the operational. The development of comprehensive training documents, standard operating and
maintenance procedures, computerized maintenance management program, and considerable
procurements of spare parts and tools had a significant improvement on the operating capabilities of the
organization. Were it not for the barriers that deficient administrative and control systems and lack of
commercial orientation caused, these impacts would have been much greater and longer lasting. The
operation and maintenance of the Mechanical Dewatering Facility (MDF) is an exception to otherwise
good operational performance of the wastewater system facilities.

The impact of the USAID interventions on the financial performance of the utility has been significant.
AGOSD was the first economic authority to achieve three successive rate increases. From 2000 its cost
recovery rate increased from 46 percent to 75 percent in 2004 - a 63 percent increase. The collection rate
of billed water increased from 61 percent in 2000 to 84 percent in 2003, but it decreased to 48 percent in
2004'% a worrisome sign pointing to the need for increased collection enforcement. In conclusion, the
impact of the institutional interventions on the financial performance of the utility has been very good, but
there is room for improvement until the utility reaches full cost recovery.'*’

Sub-Criterion 3.c is, therefore, substantively achieved.
4. Sustainability

Sub-Criterion 4.a—Institutional Sustainability:

The focus of the institutional strengthening programs of AWP was on developing the institutional and
management tools that the utility needed to fulfill its mission. This involved ensuring that the agency was
managed by competent professionals who could provide cost-effective service to its customers, extend its
services to previously unsewered areas, stop raw sewage flooding in city streets, eliminate beach
pollution, and upgrade the treatment process to match the latest technological standards. These objectives

126 FY 2004 Special Objective 18 Annual Report
127 Final Report: FY 2004 Performance Monitoring Reporting for USAID/Egypt’s Infrastructure Program (Oct
2005), USAID/Egypt

Evaluation of USAID/Egypt's Utility Projects: Final Report 117



have been, to a great extent, achieved and most of the components of the utility continue to operate well.
There are qualitative differences, however, in the operational and maintenance performance of different
facilities within the Alexandria Wastewater Company. Success in the operation of individual facilities,
therefore, appears to be the result of individual efforts by facility managers and their staff and not of an
effective central management system. This situation points to weaknesses in the senior management of
the company which has failed to institutionalize the performance management programs developed by the
contractors.

Sub-Criterion 4.a is, therefore, likely met.

Sub-Criterion 4.0—Physical Facility Sustainability:

The condition of the physical infrastructure of the Alexandria Wastewater Company is a glaring example
of the systemic problems that face Egyptian water and wastewater utilities in general and the Alexandria
system in particular. What is unique in Alexandria is that the condition of the wastewater infrastructure
varies considerably from facility to facility. This difference is visible more at the West Treatment Plant
(WTP) and especially the Mechanical Dewatering Facility (MDF). This is due to a number of reasons, not
least of which are weaknesses in maintenance management which become more obvious when the
operating conditions become more challenging, as is the case with the WTP and MDF.

The condition of these two facilities, especially of the MDF, does not only undermine the physical
sustainability of the utility, it sets off an alarm for swift corrective action. It should be noted that lack of
interventions could cripple the ability of these facilities to perform their intended purposes.

Sub-Criterion 4.b is, therefore, not likely achieved.

Sub-Criterion 4.c—Financial Sustainability:

The financial sustainability of the utility is certainly better than its physical sustainability. It has
considerably improved in the past ten years and particularly in the past five. And although in the most
recent data cost recovery meets its target value set in SpO 18, its trend is worrisome as it has not
consistently improved over the years. Moreover, the Alexandria Wastewater Company is facing a
considerable expansion of its service area in the near future, which only means that its management and
financial problems will increase. Significant improvements need to be made in tariff rate and bill
collection, accompanied with cost reductions in operating expenditures. And this should be accomplished
without undermining the preventive and corrective maintenance of the infrastructure.

Sub-Criterion 4.c is, therefore, only likely met.

Alexandria Wastewater Company: Project Rating

Sub-set Criterion

Criteria Sub-criteria Rating Rating

Relevance of infrastructure interventions to identified beneficiaries’ needs 4
Utilization of appropriate technologies to problem resolution in accordance with 3

Relevance international norms and standards 3.67
Relevance of Grant Amendments and design modifications in response to 4
changes on the ground.

Effectiveness Project accomplishments 4 35
Problem resolution

Outcomes Impacts (positive or negative) on health and environment. 3 3
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Economic and social impact on beneficiaries 3
Impact on the financial and operational performance of the utility 3
Institutional sustainability 3
Sustainability Physical facilities sustainability 2 2.67
Financial sustainability 3
Overall 3.21

Rating Scale
E?fgl:i\i/\?enn(::s’s Outcomes Sustainability C;\;?:;
4 Very Satisfactory High Very Likely Very Satisfactory
3 Satisfactory Substantive Likely Satisfactory
2 Marginal Modest Not Likely Marginal
1 Poor Negligible Unlikely Poor

Alexandria Wastewater Company:

SO or IR Level Indicator

Indicator-specific Ratings

Performance Indicator

SpO 18 Assessment (FY 2004

SpO 18: Access to
Sustainable Utility

18.a — Cumulative number of people with new or improved water
or wastewater service in selected areas

Met target

Services in Selected Areas
Increased

18.c — Percent of operation and maintenance costs covered by
collected revenue in the water and wastewater sector

Exceeded target

IR 18.1 Utility Services
Enhanced

18.1.a — Percent increase (relative to baseline) in capacity of
selected water and wastewater utilities

Met target

IR 18.2 Commercialization

18.2.a - Percent of produced water not accounted for

NA

of Utilities Enhanced

18.2.b — Percent of annual billings collected for water and
wastewater sold

Did not meet target

IR 18.3 Legal and
Regulatory Framework
Established

18.3.a — Cumulative number of legal and regulatory milestones
attained

NA

Project

Project Title

Canal Cities Water and Wastewater

of USAID’s Assistance
Funding

Summar
Project

Project Purpose

Number

263-0048
and S

Canal Cities Water

Period
1978-1988

(1,000 9)

165,332
ewer

To provide sustainable water and wastewater services|
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and facilities in the cities of Suez, Ismailia, and Por

263-0174 Canal Cities Water 1987-2000 377,078 | Said, and to strengthen the institutional capabilities o
and Wastewater I the Suez Canal Authority and the three municipalities.

Review of Problem

Before the construction of the Suez Canal there existed only small towns serving as government outposts.
The Canal changed all that. The capital investment and the revenues it generated required administration.
The capital infrastructure and the ships it served required maintenance. The Canal Cities of Port Said,
Ismailia, and Suez developed to serve these needs. The water and wastewater infrastructure of the Canal
Cities was developed early in the twentieth century by the consortium that built and administered the Suez
Canal. The systems were expanded periodically to serve the three cities, which grew in slow orderly
fashion during the first half of the century. At the time the GOE took over operation of the Canal and its
infrastructure in 1956, the water and wastewater systems of the three cities encompassed virtually all
populated areas and were in relatively good operating condition.

During the 1967 War, all three cities suffered considerable damage. Additional damage was inflicted to
the infrastructure during the 1969-70 War of Attrition, and the 1973 War. Perhaps even worse damage
was done by the evacuation of the three cities between 1967 and 1973, when the treatment plants and
pump stations deteriorated badly from lack of operation. Raw sewage flooded the streets and ground floor
dwellings, and the drains receiving effluent wastewater from the treatment plants were septic for their
entire length. These conditions had created serious public health and environmental problems and
significant barriers to prosperity and economic growth in general.

Health, Environmental and Economic Considerations

The Canal Zone has been the focal point of much of the military conflict in the Middle East. Development
in this area contributes to stability of the region. A highly developed and profitable Canal Zone gives
Egypt an increasing stake in maintaining peace in the area, while dynamic economies and modern
infrastructure enhance the strength and decrease the vulnerability of the area.

Economic development requires water and sanitation facilities as a basis for improving public health. A
USAID Policy Paper on “Domestic Water and Sanitation”*?® noted that the combination of unsafe
drinking water and inadequate sanitation facilities constitutes one of the major causes of death and
disability among the poor in developing countries. Water-born diseases impede learning among children
who are chronically ill or malnourished, and diminish productivity of adults through lethargy and chronic
absenteeism. Thus it observes that safe, convenient water supply and adequate sanitation is a fundamental
component of a broad based economic growth strategy.

Prior to Phase I, untreated wastewater was discharged into the Bay of Suez, Lake Timsah, and Lake
Manzala, thus, causing a great deal of pollution and inhibiting fishing, tourism and recreation in the three
cities.

Facilities and Level of Service

Master Plans developed in 1979 established the basis for the urgently needed improvements to the
infrastructure. Those involved minor rehabilitation and expansion of water and wastewater treatment
facilities, and expansion of the water distribution and wastewater collection systems. These top priorities
formed the basis of the Canal Cities Water and Sewerage Project (Phase |) obligated in 1978.

128 “Domestic Water and Sanitation”, May 1982 - http://www.usaid.gov/policy/ads/200/water/index.html
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Funding was insufficient to complete all project elements, however, and the project was amended to
direct all resources on the wastewater collection system, in order to eliminate the flooding and ponding of
raw sewage in densely populated areas that posed a serious public health problem in the three cities.

The wastewater collection network constructed by Phase | was expected to serve 60-70 percent of the
population in the year 2000. While the Phase Il Project did not initially propose to fund additional
collection systems, it became necessary to expand the collection system and sewer network in all three
cities to serve growing populations and new neighborhoods.

The Phase | Project successfully removed the sewage from the streets as intended. However, raw sewage
was discharged directly into waters that were used for fishing, boating and swimming. Additionally,
drains used to handle by-pass wastewater flows were running at capacity, limiting additional connections
into the collection system. As a result, the governorates of the three Canal Cities identified the treatment
of wastewater as their top priority.

Finally, the cities of Ismailia and Suez had adequate raw water supplies from their sweetwater (fresh
water) canal sources through the year 2000. Port Said, however, suffered from a restricted water supply,
because the capacity of the Port Said Canal, the only source of fresh water to the city, was reduced to
90,000-125,000 m®/day, far below the maximum daily demand of 276,000 m*/day projected for the year
2000. The expansion of water conveyance facilities for Port Said, thus, was a top priority of SCA, and the
Phase 11 Project proposed to include this as a project element.'*

Some of the most difficult work was accomplished under the Phase | Project, as well as by the GOE on its
own account. However, considerable work remained to be done. These needs may be summarized in the
following elements as conceived in the Phase 11 Project Paper:

® \Wastewater treatment for the three Canal Cities

® \Water Supply for Port Said

® Availability of Trained Water O&M Personnel

® Strengthening of Local Government Wastewater Departments

Operational and Institutional Issues

SCA had an impressive record of managing the water distribution systems of the three cities. Moreover, it
had training facilities and programs for the operation and maintenance of the canals and intended to
develop a similar training capacity in the water sector for its own employees. It had the institutional
capacity and physical space required. However, the SCA needed technical assistance and financial
support from USAID to develop these programs.

Although there was substantial damage to the wastewater facilities during the 1967 and 1973 wars, much
of the deterioration could be attributed to improper operation and inadequate maintenance of the system.
Phase | provided O&M training and institutional support but the training was delivered only to the limited
staff that the local governments were able to provide. These staffs were barely adequate to operate and
maintain the new pumping stations, much less the new and expanded wastewater treatment facilities. The
Phase Il Project would require the training of additional O&M personnel. Additionally, institutional
support would be needed to improve the management capabilities of the staff of the treatment facilities.
Financial management and a tariff structure would be required as well in this element of the project.

Moreover, there was a need for an organization responsible for the execution of these projects. Prior to
the Canal Cities Phase Il Project, the two major USAID-funded wastewater infrastructure development
projects were for the Cairo and Alexandria wastewater utilities. Both cities used internal capabilities to

129 USAID Project Paper for Canal Cities 1l
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administer the construction contracts. Such capability existed neither with the Canal Cities wastewater
utilities, nor with the governorates of the three cities. As a result, the National Organization of Potable
Water and Sanitary Drainage (NOPWASD) became the implementing agency for the Grant Agreement
and the organization responsible for contract administration of the three host-country construction
contracts.

The responsibilities of NOPWASD, in brief, were to review and approve the preliminary design of the
facilities, review final design, approve all variation orders, work with the CMC in construction
management, and approve payments to construction contractors. NOPWASD, however, had not had any
significant experience in this area prior to Canal Cities Phase Il Project. Although NOPWASD was
involved in Phase I, the size and complexity of Phase Il posed a much greater challenge for the
organization.

Finally, the design, construction, and construction management capabilities of Egyptian engineering
consulting, and construction companies, in the water and wastewater sector, continued to be limited in the
early nineties. Because of that, an indirect objective of the USAID infrastructure development programs
was to assist in the development and strengthening of the technical capabilities of such companies.

Assessment of Problem Resolution

The infrastructure interventions for the Canal Cities included one wastewater treatment facility in each of
the three cities, construction and expansion of the existing raw water transmission system serving the city
of Port Said, and assistance in the institutional development of the operating agencies for the water and
wastewater facilities constructed. More specifically, the following facilities were included for each city:

Port Said Wastewater Facilities: A new wastewater treatment plant capable of providing advanced
primary level treatment with disposal of the treated effluent to Lake Manzala was constructed on
reclaimed land in Lake Manzala. Appropriate conveyance facilities were constructed to connect the
existing wastewater infrastructure to the new plant. Plant facilities included a workshop, a warehouse, and
an administration building with laboratory and training facilities. Engineering services and plant-specific
operation and maintenance assistance were integral parts of the project.

Ismailia Wastewater Facilities: A new wastewater treatment plant capable of providing advanced
primary level treatment with disposal of the treated effluent to the ground via a land application system
was constructed to the southwest of the city. Appropriate conveyance facilities were constructed to
connect the existing wastewater infrastructure to the new plant. Plant facilities included a workshop, a
warehouse, and an administration building with laboratory and training facilities. Engineering services
and plant-specific operation and maintenance assistance were integral parts of the project.

Suez Wastewater Facilities: A new wastewater treatment plant capable of providing advanced primary
level treatment with disposal of the treated effluent to the ground via a land application system was
constructed to the north of the city. Plant facilities included a workshop, a warehouse, and an
administration building with laboratory and training facilities. Engineering services and plant-specific
operation and maintenance assistance were integral parts of the project. In addition, a feasibility study for
wastewater treatment plant in the south of the city was also planned.

Port Said Raw Water Facilities: The existing raw water transmission facilities from Qantara to Port
Said were rehabilitated and expanded to increase the water supply of the City of Port Said. It was
proposed that concrete lining of the existing raw water canal, or other appropriate means including a
pipeline, would be used to increase the capacity of the system. The latter was chosen. Complementary
facilities included a new lined reservoir near EI Raswa treatment plant.

Institutional Support and Human Resources Development: The long term viability of the physical
systems constructed under Phase | and Phase Il would not have been possible without the strengthening
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of the institutional capacity of those organizations responsible for managing, operating, and maintaining
these facilities.

At the end of the Project, it was anticipated that the following would be accomplished:

® |Increased wastewater treatment for the three cities, and water supply coverage for the city of Port
Said;

® |mproved water and wastewater services;
® |mproved operation and maintenance of the facilities;
® |ncreased revenue collection; and

® Decreased water and wastewater losses.
1. Relevance

Sub-Criterion 1.a—Relevance of infrastructure interventions to identified beneficiaries’ needs:

The wastewater collection and treatment and sludge handling and disposal facilities have expanded,
improved, and, in some instances, replaced the aging and largely ineffective wastewater infrastructure of
the three Canal Cities. New facilities incorporating the innovative and appropriate technologies in
equipment and processes have been successfully placed in operation with significant improvements to the
health, environment and social condition of the project beneficiaries. Moreover, the condition of all
facilities remains very good after several years of operation.

Sub-Criterion 1.a is, thus, very satisfactorily achieved.

Sub-Criterion 1.b—Utilization of appropriate technologies to problem resolution in accordance
with international norms and standards:

The design of all wastewater treatment facilities and their support structures is identical in all three cities.
Moreover, the quality of construction is high in all components, although two different construction
contractors were used. This could be attributed to a thorough pre-qualification process of bidders by
USAID. Finally, the condition of the facilities after seven years of operation (for the oldest facilities) is
good, by international standards, and much better than average, in the context of other Egyptian
water/wastewater treatment facilities. This could be credited mainly to the involvement of SCA, as the
management and operations contractor of the facilities, but to the simplicity of design and the extensive
use of appropriate technologies used by the design engineers, as well

One unique and innovative feature of the CCII Project was that it introduced an “enhanced primary” level
of treatment. This type of treatment, which utilized aerated, facultative and polishing lagoons, was
selected to address the environmental concerns with discharging effluent wastewater into the Suez Canal
and its tributaries.

Moreover, the success and sustainability of the CCIl Project can be credited to the appropriate
technologies that were employed. Some of the treatment processes did not use all of the latest technology
available at the time, but instead used technologies that could be sustainable in Egypt. For example, the
sludge dewatering process does not rely on the supply of polymers that are difficult to obtain and
expensive to buy in Egypt. Instead, the sludge drying lagoons rely on the sun light and sandy soil that are
abundant.

A third unique feature of the project was the co-composting facility designed to combine the sludge of the
wastewater treatment plant in Port Said with solid wastes from the city, compost the mixture and convert
them into a soil conditioner. While this concept is an attractive one and should be considered for future
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use, it has some inherent problems associated with the type of residential refuse and solid waste practices
in Egypt. There will be further discussion concerning this issue in the sustainability section of the report

Sub-Criterion 1.b is, therefore, very satisfactorily met.

Sub-Criterion 1.c—Relevance of Grant amendments and design modifications in response to
changes on the ground:

Projects as the CCII Project are normally expected to be completed on time and on budget. In practice,
however, it does not happen too often, especially in this part of the world. When a project is completed on
time and well below the original budget, it merits attention and praise. Such was the case of the CCII
Project.

A combination of good pre-qualification process of construction contractors, a good CMC, a simple
design and use of appropriate technologies greatly contributed to considerable savings in the final cost of

the project. Moreover, additional financial benefits materialized because of Value-Engineering™®.

The considerable savings that materialized in the project were used for further wastewater improvements
in each of the Canal Cities. These value-added components were made possible with the Seventh
Amendment to the Grant Agreement and included rehabilitation of sewers, pump stations, and equipment;
procurement of equipment and spare parts; infiltration and salinity studies; and industrial waste surveys.
In total, 20 pump stations and 789 km of sewers were rehabilitated in the three cities. Additionally, a 12
km force main was constructed in Ismailia.

Sub-Criterion 1.c is, therefore, very satisfactorily met.
2. Effectiveness

Sub-Criterion 2.a—Project Accomplishments:

Overall, the effects of the CCII Project on the three Canal Cities have been overwhelmingly positive in
terms of public health and environmental improvements primarily, and social and economic benefits as
well. The development of the wastewater infrastructure for the three Canal Cities in the Phase Il Project
required a careful assessment of the water quality of the Suez Bay, Lake Timsah, and Lake Manzala prior
to the selection of the design alternatives. Moreover, Law 48 and the contractual effluents requirements
have necessitated a continuous and accurate monitoring of the wastewater effluent of the three treatment
facilities. The Master Plan updates of the three cities completed in 1999 also included extensive chemical
and biological analyses to determine the impact of the treatment plant effluent on the receiving bodies of
water.

These extensive and sustained monitoring programs have significantly contributed to the development of
a water quality monitoring capability that includes water sampling and laboratory analysis. There is
evidence of this capability in the three cities and NOPWASD.**!

Another indirect benefit of the CS Il Project has been the strengthening of a water pollution control
industry in Egypt. The Cairo and Alexandria water and wastewater infrastructure development projects
laid the foundations for this new industry and the Canal Cities Il Project further strengthened this

130 Value engineering is a systematic method to improve the "Value" of goods and services by using an
examination of function. Value, as defined, is the ratio of Function to Cost. Value can therefore be increased by
either improving the Function or reducing the cost. It is a primary tenet of Value Engineering that quality not be
reduced as a consequence of pursuing Value improvements.

131 Final Evaluation of the Canal Cities Water and Wastewater Phase Il (CCII) Project, Optimal, 18 November
2003
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capability. In addition to traditional engineering and construction practices, the CC Il Project successfully
introduced new and appropriate technologies for wastewater treatment to Egypt, which in turn
strengthened the potential for their application in future projects in Egypt and elsewhere.

From planning and design of facilities, to construction and construction management, and manufacturing
of equipment and chemicals, Egypt experienced the inception and growth of private sector companies that
produce goods and services for the wastewater sector. The development of this industry has been
significant enough to the extent that today Egyptian design and construction companies export their
expertise to other Arab and African countries, and they have become dominant regional players in the
wastewater sector. Moreover, as the GOE expands the access to sanitary services in the minor urban, and
rural communities, there is presently a sustainable domestic capability to meet this demand.

The ultimate criteria in assessing the performance of a wastewater treatment system are its consistent and
sustainable operation, and the quality of its treated effluent. Based on that, the Canal Cities 11 Project has
exceeded its design effluent standards. The wastewater facilities have consistently produced an effluent of
high quality and one comparable to a higher level of treatment."* This can be attributed in part to the fact
that the facilities are operating below their design BOD and TSS loadings and hydraulic flow, thus,
extending the detention time of the wastewater in the treatment cells. As the flow to the treatment
facilities increases and, thus, the BOD and TSS loadings, the percent removal of BOD and TSS will
decrease and bring the effluent down and closer to the effluent standards. ***

Sub-Criterion 2.a is, therefore, very satisfactorily met.

Sub-Criterion 2.b—Problem Resolution:

The effects of the Project have been significant and positive in resolving the problems identified in the
Project Paper. Specifically:

1. There is no longer raw wastewater discharged into Suez Bay, Lake Timsah, and Lake Manzala, the
new treatment plants provide treatment that far exceeds their effluent standards.

7. Port Said has a new fresh water pump station that augments the water supply to the city.
8. The condition of the wastewater collection system has been improved by major rehabilitation.
9. Infiltration into the collection system has been reduced.

10. A cadre of managers and O&M personnel has been developed as a result of extensive training. This is
reflected from the good operation and condition of the facilities after more than seven years of
operation.

11. Public health has improved by eliminating flooding of streets, homes, and schools.

A more detailed analysis of the problem resolution follows. The performance of treatment plants at Suez,
Ismailia, and Port Said, as measured against the pre-CCII Project conditions, indicate significant health
and environmental improvements and satisfy the end of project expectations of the Project Paper and
Grant Agreement.

Suez Wastewater Treatment: The Suez Wastewater Treatment Plant has been in operation since
August 1995. The plant was designed to handle an average daily flow of 130,000 m3/day and treat
wastewater with influent characteristics of 400 mg/l total suspended solids (TSS) and 280 mg/I
biochemical oxygen demand (BOD?5). The plant design was based on meeting an effluent standard of 50

132 Data on individual treatment plants is provided under Sub-Criterion 2.b.
133 Final Evaluation of the Canal Cities Water and Wastewater Phase Il (CCII) Project, Optimal, 18 November
2003
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mg/l TSS and 60 mg/l BODs. This represents over 85 percent reduction of the TSS load and over 75
percent reduction of the BODs load."**

During the 12-month period ending December 2002, the average daily flow to the plant was 121,000
m?*/day. During the same period, the average influent TSS and BODs concentrations were 206 mg/l and
224 mg/l respectively. The effluent concentrations of TSS and BODs were 34 mg/l and 15 mg/I
respectively. This shows effluent values well below the effluent quality standards, and 84 percent removal
of TSS and 93 percent removal of BOD, which are at or above effluent design values. **®

Ismailia Wastewater Treatment: The Ismailia Wastewater treatment plant has been in operation since
January 1996. The facility was designed to receive an average daily flow of 90,000 m3/day and treat
wastewater with influent characteristics of 240 mg/l of TSS and 270 mg/l BOD5. The plant design called
for meeting an effluent standard of 50 mg/l TSS and 60 mg/l BODS5. This represents a reduction of 80
percent of TSS and approximately 75 percent of BODS5 load. *°

During the 12-month period ending December 2002, the average daily flow to the plant was 76,540
m3/day. During the same period, the average influent TSS and BOD5 concentrations were 212 mg/l and
184 mg/l respectively. The effluent concentrations of TSS and BOD5 were 21 mg/l and 47 mg/l
respectively. This shows effluent values below the effluent quality standards, and 90 percent removal of
TSS and 75 percent removal of BOD, which are at or above effluent design values.™*

Port Said Wastewater Treatment: The Port Said Wastewater Treatment Plant has been in operation
since January 1997. The plant was constructed on a filled-in area in Lake Manzala and has a design flow
capacity of 190,000 m3/day. The plant was designed to treat wastewater with influent characteristics of
330 mg/l of TSS and 300 mg/l BODS5. The plant design called for meeting an effluent standard of 50 mg/I
TSS and 60 mg/l BOD5. This represents a reduction of 85 percent of TSS and approximately 80 percent
of BOD5 load. %

During the 12-month period ending December 2002, the average daily flow to the plant was 115,000
m?*/day. During the same period, the average influent TSS and BODs concentrations were 136 mg/l and
97 mg/l respectively. The effluent concentrations of TSS and BODs were 25 mg/l and 8 mg/l respectively.
This shows effluent values well below the effluent quality standards, and 82 percent removal of TSS and
92 per?%nt removal of BOD, which are slightly below for TSS and above for BOD effluent design
values.

Water Supply: The Qantara Pump Station was constructed about 40 km south of Port Said and pumps
water from the Sweetwater Canal to a 50,000 m3 water reservoir south of the EI Raswa Water Treatment
Plant. It has a capacity of 200,000 m3/day and has been in operation since 1998.The combined capacities
of the northerly branch of the Sweetwater Canal and the Qantara Pump Station satisfy the average daily
water demand for the City of Port Said till the year 2020.

Institutional Development: Institutional weaknesses with the wastewater departments of the three cities
continue to exist to this date, making Institutional Development the only area where the problem, as
defined in the Project Paper and its Supplements, has not been fully resolved.

While much progress was achieved in the areas of developing a competent workforce capable of
operating, maintaining and managing the wastewater treatment systems of the three cities, the areas of
financial management, revenue collection and cost recovery remain pretty much at the level they existed
prior to Phase Il Project. The principal reason for this is that no progress in these areas can materialize

134 Ibid.
135 Ibid.
136 Ibid.
137 Ibid.
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without substantive sectoral reforms at the national level. A more detailed institutional assessment will be
presented under sustainability assessment below.

Sub-Criterion 2.b is, therefore, satisfactorily met.
3. Outcomes

Sub-Criterion 3.a—Impacts (positive or negative) on Health and Environment:

The Canal Cities Projects provided an adequate water supply to Port Said, and wastewater treatment
facilities for all three Canal Cities. This allowed expansion of the wastewater collection systems to
neighborhoods without sewer service, and avoided contamination of surface water adjacent to populated
areas. The following environmental and health improvements were achieved in the three cities:

Suez Bay: The Suez Bay Monitoring Program was initiated in February 1994 and conducted during
twelve-month periods in 1995, 1996 and 1997. The purpose of the program was to assess the water
quality in the area of the Bay where the Suez new wastewater treatment plant would discharge its effluent.
The program activities were designed to measure the water quality of the lake before and after the
completion of the treatment facilities to evaluate the impact of the discharges on the Bay. ***

The Phase | monitoring program conducted during a 12-month period in 1995 was aimed to establish a
base-line of fecal coliform (FC), total coliform (TC) and fecal streptococci (FS) contamination in a large
area of the Bay, including the area near the wastewater effluent discharge, that existed prior to the
construction of the Suez wastewater treatment plant. The results of Phase | indicate that excessive levels
of bacterial contamination were recorded at the Sayl drain outfall (outfall of the Suez old WWTP).
Averages of TC, FC and FS counts were 310,890/100ml, 188,420/100ml and 1,877/100ml respectively
with the highest values recorded at more than three times the average values."*

Laws 48 and 4 mandate wastewater effluent at the point of discharge is not to exceed coliform count of
5,000/100ml. When the bacterial contamination at the Bay is measured against this effluent standard, it
becomes apparent that serious pollution had existed prior to the operation of the new wastewater
treatment plant.**°

Phase Il monitoring took place during a 12-month period starting in October 1995, after the start-up of the
new WWTP. The highest recorded TC, FC and FS counts at the Sayl drain were respectively
16,000/100ml, 16,000/100ml and 2,400/100ml. This indicates that bacterial pollution at the Bay was
highly reduced after the operation of the new WWTP. Considering that the shortest distance between the
outfall point and the shoreline measures about 1.5 km, dilution and dispersion would further improve the
water quality at the shoreline, where swimming and recreational activities occur, from the conditions that
existed prior to the start-up of the new WWTP.'*

Lake Timsah: In Ismailia, tourism and fishing are two major sources of revenue for the residents of the
city and therefore, the deterioration of lake water quality had a major adverse health and economic
impacts on the area. The reason for this was that wastewater from Ismailia’s old WWTP was discharged
into the Mahsama Drain which empties into the West Lagoon of Lake Timsah. At the time prior to Phase
Il there was minimal or no wastewater treatment.

The “Technical Report on Water Quality Analyses for the City of Ismailia”, issued in March 1990 by
BVI/MW consultants, reports that public health problems at swimming beaches in Lake Timsah were
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significant due to raw wastewater discharges to the lake. Although no scientific surveys were conducted,
public health problems were reported by anecdotal evidence of eye, ear, and skin infections among the
residents who regularly swam in the lake.**

The evaluation team was unable to locate any reports of water quality studies conducted after the Ismailia
WWTP went into operation. During an interview with the Director of Works of the SCA, however, it was
reported that the construction of the new WWTP for Ismailia acted as a major incentive to SCA to
undertake a clean-up of the lake after the completion of the new facility. At the cost of 50 million EGP,
the lake was dredged at a depth of approximately 2 m. The shore of the lake adjacent to the residential
and tourist areas was graded and layered with clean sand.

This, along with the significantly improved wastewater effluent discharges into the lake, has become the
cause of renewed tourist, swimming and recreational activities. Many residents who had abandoned their
homes have returned to the shores of Lake Timsah.

Lake Manzala: Lake Manzala is the largest of Egypt’s Nile Delta lakes. The lake is traversed by
numerous sand and clay islets that effectively divide the lake into basins that, in turn, limit overall water
circulation between basins. Prior to Phase Il, untreated wastewater was being bypassed around the old
WWTP. This facility sustained the worst damage of all Canal Cities facilities during the war and was non-
operational. The sewage was discharged, via an open channel, into the body of water between the north
shore of Lake Manzala and the reclaimed land on which the new treatment plant was to be built.

The “Technical Report on Water Quality Analyses for the City of Port Said”, conducted by BVI/MW
consultants and issued in March 1990, reported that studies conducted by several Egyptian research
institutions found a relatively high incidence of trematode larvae infestation in the bodies of fish (Tilapia
spp.) Collected at various locations in Lake Manzala. This was an indication that discharges of untreated
sewage into the lake are likely to result in adverse human health effects. There were also anecdotal reports
of human health problems resulting from eating contaminated fish from the lake. Moreover, the lake is
recognized as being an ecologically significant, internationally important wetland for resident, migratory
and wintering bird species.

There are not sufficient water quality data available to conduct a proper analysis of the before and after
conditions of the water quality of Lake Manzala and, thus, assess the positive impact of the plant
treatment on the lake. From the high level of removal of harmful pollutants from the wastewater effluent,
it can be safely concluded, however, that the quality of the lake has been enhanced since the WWTP went
in operation.

Health: To the knowledge of the assessment team, no comprehensive scientific study has been
conducted to evaluate the benefits of the CCII Project on the health of the residents of the three Canal
Cities. The evaluation team reviewed several reports of Demographic and Health Surveys (DHS)
conducted for the Ministry of Health and Population, and the National Population Council. While these
surveys track trends in several health indicators, they provide no baseline and follow-up statistical data
that link access to safe water and proper sanitation to health improvements. Moreover, the DHS
conducted thus far present their findings according to major geographic areas that are not specific to the
three Canal Cities. This is unfortunate given the direct relationship of safe water and adequate sanitation
to health, especially to childhood illnesses, such as diarrhea - a major cause of illness and death among
young children.

However, due to the well-known and documented direct relationship between improved sanitary
conditions and improvements on public health, it can reasonably be concluded that the Project has greatly
contributed to improved public health and better living conditions for millions of Canal Cities residents.

142 1bid.
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Sub-Criterion 3.a is, therefore highly met.

Sub-Criterion 3.b—Economic and social impact on beneficiaries

Prior to the USAID infrastructure interventions in the three Canal Cities, untreated wastewater was
discharged into the Bay of Suez, Lake Timsah, and Lake Manzala, thus, causing a great deal of pollution
and inhibiting fishing, tourism and recreation in the three cities. The new wastewater treatment plants
provide significant removal of harmful pollutants. This is documented in a water quality monitoring study
conducted in the Bay of Suez before and after the treatment facilities went on line. The study shows that
bacterial pollution at the Bay was highly reduced after the operation of the new WWTP.

Sub-Criterion 3.b is, thus, highly met.

Sub-Criterion 3.c—Impact on the financial and operational performance of utility:

Overall, the new wastewater treatment facilities of the three Canal Cities and their support structures, and
the water pump station for the City of Port Said that were constructed in the Phase Il Project remain in
very good condition after several years of operation. A number of aerators in all three WWTPs were out
of service at the time the PACR assessment was conducted in 2003 and had been out of service for a
considerable time. Although this condition does not pose a serious problem at this time, it is troublesome
and points to a couple of institutional sustainability concerns. The principal concern goes to the heart of
the institutional issues in Egypt, which is insufficient cost recovery.

Another item of concern is the co-composting facility in Port Said. This facility had been out of service
for several months. The major cause is mechanical problems that are correctable but at a high price tag.
Lack of sufficient funds seems to be the action stopper for the Canal Cities wastewater treatment
facilities.

There are more issues with the co-composting plant, however, that require attention. The residential
refuse that the governorate has provided for the co-composting process, thus far, has not been of good
composting value. It has contained extensive plastic, glass and metal. This has lowered the quality of the
compost and the demand for its reuse. A visual inspection'® of the large volume of composted material
accumulated in the storage area revealed a very low quality product that remains unwanted.

The Canal Cities utilities have not been included in the SpO 18 Performance Monitoring Plan (PMP) and,
thus, no data on cost recovery are available. Moreover, the Canal Cities are not part of the Affiliates of the
new Holding Company for Water and Wastewater, thus adding to the lack of recent operational and
financial data.

Sub-Criterion 3.c is, therefore substantively achieved.
4. Sustainability

Sub-Criterion 4.a—Institutional Sustainability:

Institutional weaknesses with the wastewater facilities of the three cities continue to exist to this date,
making Institutional Development the only area where the problem, as defined in the Project Paper and its
Supplements, has not been fully resolved. While much progress was achieved in the areas of developing a
competent workforce capable of operating, maintaining and managing the wastewater treatment systems
of the three cities, the areas of financial management, revenue collection and cost recovery remain pretty
much at the level they existed prior to Phase II.

143 By George Kinias, Water/Wastewater Specialist, September 2006

Evaluation of USAID/Egypt's Utility Projects: Final Report 129



The current structure of the three wastewater facilities is cumbersome. It divides the wastewater treatment
and collection departments (organizationally and financially), and places the management and operation
of the wastewater treatment under NOPWASD, which contracts that responsibility to private contractors,
as it does not have the internal capacity to do so. The result is utilities which by design lack a central
management that accepts the responsibility of owning the assets, establishing tariffs, institutionalizing
financial management practices, such as cost accounting, budgets, and statements of revenue and
expenses, and providing clear lines of communication and management.

For a variety of reasons, the water and wastewater utilities of the Canal Cities have not been included in
the elite list of subsidiaries thus far. It is recommended, therefore, that one subsidiary company is formed
that combines the wastewater collection and treatment organizations for the three cities under one
management. This arrangement would provide all the benefits of a unified wastewater system under the
central management of a utility. This arrangement, however, should not include the water utilities. SCA
should continue running them, as they own the assets. Moreover, they have managed and operated very
well these facilities for over a century.

Sub-Criterion 4.a is, therefore, only likely met.

Sub-Criterion 4.b—Physical Facility Sustainability:

The new Canal Cities wastewater treatment facilities have been operated and maintained under contract
since their start-up. They are, thus, the longest contract-operated facilities of this type in Egypt. Their
current condition as well as the contract monitoring and compliance mechanism constitutes an excellent
case study in contract-operations (con-ops) in Egypt.

The Canal Cities con-ops experience, although not totally successful, has created several positive
results'** as follows:

® The operating performance of all three facilities is very good, exceeding design and effluent
standards.

® The operating and preventive maintenance practices employed by the plant staff could rival those of
any western utility.

® The laboratory operations are very good with sporadic lapses in QA/QC.
® General housekeeping and ground maintenance are exceptional.
® The plant personnel are knowledgeable of their responsibilities.

Certainly a great deal of this success should be attributed to the corporate culture of Suez Canal
Authority, one of the oldest and well managed governmental organizations in Egypt.

The principal deficiency in this case study, and one of extreme importance and concern, is the lack of
major corrective maintenance, as witnessed in the out-of service aerators in all three facilities, and the
shut down of the co-composting pant in Port Said. And the most credible cause for this deficiency can be
traced to the lack of sufficient operating funds. The rating of this sub-criterion would have been, certainly,
higher had it not been for this deficiency.

Sub-Criterion 4.b is, therefore, likely achieved.

144 These findings are based on an in-depth evaluation of the Canal Cities’ facilities conducted in November 2003
by George Kinias as part of the PACR. The Inspector General’s staff accompanied him on this evaluation and
their 2004 audit is based on this site evaluation.
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Sub-Criterion 4.c—Financial Sustainability:

Determining the financial viability of the three Canal Cities wastewater utilities has been very difficult.
The reasons are because of structural problems, and organizational and financial management
weaknesses. The financial information received and evaluated by the team was incomplete, unverifiable,
and, thus, inconclusive'®. Although the cost recovery rate, and collection rate of the wastewater utilities
could not be determined, general conclusions could be made from the financial information received:

1. The revenues collected from the wastewater surcharge and other services fall short of the total
combined expenses required to operate and maintain the wastewater collection and treatment utilities of
the three cities. The shortfall is made up by GOE subsidies payable to the utilities from the governorates
and the MOF.

2. Poor financial performance of the utilities appears to be the core cause of the existing problems
associated with the aerators and co-composting facility. Corrective maintenance has been seriously
neglected during the past several years as a result of lack of funding. Continuation of this highly
troublesome condition is the most severe threat to the sustainability of the facilities.

Sub-Criterion 4.c is, therefore not likely met.

Canal Cities Water and Wastewater: Project Rating

Sub-set Criterion

Criteria Sub-criteria Rating Rating
Relevance of infrastructure interventions to identified beneficiaries’ needs 4
Utilization of appropriate technologies to problem resolution in accordance with 4
Relevance international norms and standards 4
Relevance of Grant Amendments and design modifications in response to A
changes on the ground.
Effectiveness Project accomplishments 4 35
Problem resolution 3
Assessment of impacts (positive or negative) on health and environment. 4
Outcomes Economic and social impact on beneficiaries 4 3.67
Impact on the financial and operational performance of the utility 3
Institutional sustainability 3
Sustainability Physical facilities sustainability 3 2.67
Financial sustainability 2
Overall 3.46

Rating Scale

Relevance, Outcomes Sustainability Overall

145 The Canal Cities assistance was not included in the SpO 18 monitoring and moreover, the Canal Cities are not
part of the new Holding Company. The result is that there is insufficient financial data as explained in the
project-by-project analysis.
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Effectiveness Rating

4 Very Satisfactory High Very Likely Very Satisfactory
3 Satisfactory Substantive Likely Satisfactory

2 Marginal Modest Not Likely Marginal

1 Poor Negligible Unlikely Poor

Middle Egypt (Provincial Cities) Development

Project
Number

Project Title

Summary of USAID’s Assistance

Project
Period

Funding
(1,000 $)

Project Purpose

263-0127 Provincial Cities 1982-1995 384,229
- Development .

263-0161 Middl pE i To improve and expand the water and wastewater

(Middle Egypt) systems in Beni Suef, Minia and Fayoum and to further
improve the institutional capacities of the cities to plan,

263-0270 Egypt Utilities 1997-2006 221,000 |implement and maintain the systems.
Management
(Middle Egypt)

Review of Problem

The three Middle Egypt governorates of Beni Suef, Fayoum and Minia have an estimated population of
8.7 million of which 21 percent are living in urban areas. Based on estimates reported in the Middle Egypt
utilities corporate plans, the three Middle Egypt companies provide about 93 percent of the population of
Middle Egypt with piped water supply and about 16 percent with safe wastewater services.**® There was a
lack of capacity of the local governmental units to fully plan for, implement, operate, maintain and
manage their own activities. Budgetary resources for both capital investment and operations have fallen
short of actual needs of local government to expand their services relative to population growth. The
water and sewer systems are totally inadequate in terms of their capacity and condition to serve the
minimum needs of the cities.

In general, the growth of Minia, Beni Suef, and Fayoum has outstripped the capacity of the existing
infrastructure to provide adequate services. Each of the cities has a public water system owned and
operated by the city. In the case of Fayoum, the city’s water treatment plant is supplemented by a General
Organization for Potable Water plant that was originally designed to serve the rural areas of the
governorate but part of the production is now used by the city because of the city’s needs. Each of the
cities also has wastewater treatment facilities. Both water and wastewater system facilities coverage is
inadequate with the poorer areas of the city least served. Planning for future expansion has been almost
non-existent, being done on an ad hoc basis, mostly because of the uncertainty of funds and the lack of
planning expertise. Operation and maintenance is again hampered by budgetary constraints, lack of
staffing, and lack of planning.

Infrastructure Needs

The water and wastewater systems of the three cities were decades old and had suffered from lack of
proper operation and maintenance. Moreover, they were totally inadequate in terms of capacity and level

146 Final Report, Middle Egypt Utilities Institutional Strengthening Project, June 2005
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of treatment.*’ Low water pressure, low or nonexistent level of treatment of the water supply systems,
and absence of standby and emergency capacity were typical problems associated with the level of water
supply services. The wastewater infrastructure problems were worse. Large areas of the cities, in some
instances more than sixty percent, were not served with sewers. These were predominantly the lower
income families. Wastewater treatment was nominal and in some cases only a portion of the influent
wastewater received treatment, with the remaining being discharged without any treatment at all.**®

Institutional and Operational Issues

There were significant institutional weaknesses at the national, governorate and local level associated
with the capability and availability of personnel to oversee the design and construction of the planned
infrastructure. Moreover, there were the usual financial management constraints - addressed in the sector
constraints at the beginning of this section - that presented serious challenges not only in the financial
management of the project but in the utility financial management as well. While the existing facilities
were “operational”, there were major gaps in the number and types of personnel needed to provide
efficient and effective operation and maintenance in a sustainable manner. Finally, improvements in cost
recovery, autonomy and self-sufficiency, and customer services were needed.

Assessment of Problem Resolution
1. Relevance

Sub-Criterion 1.a—Relevance of infrastructure interventions to identified beneficiaries’ needs:

The findings presented in this section apply only to the infrastructure interventions of project 263-0127,
since there has not been a Project Completion Assistance Report (PACR) done for project 263-0270.
From the PACR of project 263-0127"2, it appears that the quantitative constraints addressed in the
Project Paper - increase in water supply and wastewater collection - have been resolved. The
improvement of wastewater treatment was reported as partially achieved.

Sub-Criterion 1.a is, at best, satisfactorily achieved.

Sub-Criterion 1.b—Utilization of appropriate technologies to problem resolution in accordance
with international norms and standards:

There are no sufficient data to rank this sub-criterion. The PACR for project 263-0127 did not address this
issue and, as mentioned previously, there is no PACR for the Egypt Utilities Management (Middle Egypt)
project. 263-0270.

Sub-criterion 1.c—Relevance of Grant Amendments and Design Modifications in Response to Changes on
the Ground:

Following mid-term evaluations conducted in 1984, there were Grant Agreement amendments and project
modifications that addressed remaining needs and conditions that required resolution. It appears that these
modifications were relevant, based on the needs identified by the mid-term evaluations.

Sub-Criterion 1.b is, thus, satisfactorily achieved.

147 Project Paper, Mid-Egypt, Provincial Cities Development, Aug. 1981
148 Project Paper, Mid-Egypt, Provincial Cities Development, Aug. 1981
149 Project Assistance Completion Report, Provincial Cities Development, September 2000
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2. Effectiveness

Sub-Criterion 2.a—Project Accomplishments:

Based on the PACR of project 263-0127, all construction elements have been effectively completed in
accordance to the Project Paper and its modifications. In the institutional strengthening area, there were
solid accomplishments. The financial viability of the three utilities improved considerably since the
USAID assistance began. Both cost recovery and collection rate of bills issued increased. Automated
financial systems replaced poorly functioning or non-existent manual systems. Cost accounting now
provides utility managers with the actual costs of operating various systems. O&M systems including
standard operating and maintenance procedures, record keeping, and preventive maintenance allow
managers at all levels to monitor plant operations, record production, and respond to operational
problems. Geographic Information Systems (GIS) now cover all major urban networks and some village
networks. Public awareness campaigns encouraged good customer behavior, such as getting legal
connections, paying bills on time, and seeking assistance from customer service centers when facing
problems.

Sub-Criterion 2.a is, thus, satisfactorily achieved.

Sub-Criterion 2.b—Problem Resolution:

The USAID interventions implemented through projects 263-0127, 263-0161 and 263-0270 were
successful in resolving the problems identified in the project papers and related amendments. In the area
of water systems, the supply of water increased from 48 liters per capita per day (Icd) to 110 Icd after the
project was completed.*°

The technical capabilities of the three cities in design and construction oversight improved considerably.
Also, there were improvements in the number and level of utility operations and management. As
mentioned in the previous sub-criterion, there were important improvements in financial and operational
management systems that resulted in more effective and efficient operations.

Sub-Criterion 2.b is, thus, satisfactorily achieved.
3. Outcomes

Sub-Criterion 3.a—Assessment of Impacts (positive or negative) on Health and Environment:

There is not sufficient data to evaluate and rank this sub-criterion as the PACR for the Provincial Cities
Development (Middle Egypt) project - 263-0127 - did not address this issue and there is no PACR for the
Egypt Utilities Management (Middle Egypt) project - 263-0270.

Sub-Criterion 3.b—Economic and social impact on beneficiaries

Similarly, there are not sufficient data to evaluate and rank this sub-criterion either.

Sub-Criterion 3.c—Impact on the financial and operational performance of utility:

There are not sufficient data on the impact of the projects on the operational performance of utilities and
the evaluation team was not able to conduct site visits to any of the facilities of Middle Egypt due to time
constraints.

150 Project Assistance Completion Report, Provincial Cities Development, September 2000
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Regarding the impact on the financial performance of the utilities, however, there is ample evidence from
the annual monitoring of SpO 18 that there were measurable and positive impacts. The most important
was the increase of the rate of bills collected. The collection rate increased from 78 percent in 1999 to 98
percent in FY 2004, which was the last available monitoring report.>* The target for not accounted-for
water was met, although the level of this indicator for the Middle Egypt utilities remains exceedingly high
- 37 percent of water produced is not accounted for. Finally, the cost recovery indicator was not met,
although there has been significant improvement in cost recovery from 43 percent in the 1999 base year
to 91 percent in FY 2004.%%

Sub-Criterion 3.b is, thus, substantively met.
4. Sustainability

Sub-Criterion 4.a—Institutional Sustainability:

The institutional strengthening accomplishments of project of 263-0270 were perhaps the most
noteworthy in this intervention. Based on the performance indicators of SpO 18, Middle Egypt performed
as well, if not better, than the other utilities that received similar assistance from USAID. Considering,
however, that these efforts were just completed, it is very premature to pass judgment on the long-term
sustainability of the utilities with a high level of reliability. The jury is still out. Based on other “older”
projects, utilities can often fall back into old, bad management practices.

Sub-Criterion 4.a is, thus, likely achieved.

Sub-Criterion 4.0—Physical Facility Sustainability:

The first PACR for project 263-0127 addressed the physical sustainability issue peripherally and there is
no PACR for project 263-0270. Moreover, the evaluation team was not able to conduct site evaluations of
the three utilities because of lack of sufficient time. Thus, the sub-criterion could not be evaluated or
ranked.

Sub-Criterion 4.c—Financial Sustainability:

As mentioned in sub-criterion 1.b, significant improvements were accomplished in the financial viability
area of institutional strengthening. Despite these improvements, however, full cost recovery remained as
elusive as elusive as ever by the end of 2004 and water produced and not accounted for remains a big
concern. After initial tariff increases and improvements in collection of bills overdue, these improvements
have leveled off and, in some instances, regressed. This is a case for concern in terms of long-term
financial sustainability. On the positive side, the establishment of the Holding Company is a reason for
limited optimism.

Sub-Criterion 1.b is, thus, likely achieved.

151 Final Report: FY 2004 Performance Monitoring Reporting for USAID/Egypt’s Infrastructure Program (Oct
2005), USAID/Egypt
152 Project Assistance Completion Report, Provincial Cities Development, September 2000
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Middle Egypt (Provincial Cities) Development: Project Rating

Sub-set Criterion

Criteria Sub-criteria

Rating Rating

Relevance of infrastructure interventions to identified beneficiaries’ needs 3
Utilization of appropriate technologies to problem resolution in accordance with N/A

Relevance international norms and standards 3
Relevance of Grant Amendments and design modifications in response to 3
changes on the ground.

Effectiveness Project accomplishments 3 3
Problem resolution 3
Impacts (positive or negative) on health and environment. N/A

Outcomes Economic and social impact on beneficiaries N/A 3
Impact on the financial and operational performance of the utility 3
Institutional sustainability 3

Sustainability Physical facilities sustainability N/A 3
Financial sustainability 3

Overall 3

Rating Scale

E?lecet\i/\?ennc;s:s Outcomes Sustainability i\;;fg
4 Very Satisfactory High Very Likely Very Satisfactory
3 Satisfactory Substantive Likely Satisfactory
2 Marginal Modest Not Likely Marginal
1 Poor Negligible Unlikely Poor

Middle Egypt Development Project: SpO 18 Assessment (FY 2004

Indicator-specific Ratings

SO or IR Level Indicator Performance Indicator
SpO 18: Access to 18.a — Cumulative number of people with new or improved water Met taraet
Sustainable Utility or wastewater service in selected areas 9
Services in Selected Areas

18.c — Percent of operation and maintenance costs covered by

Increased collected revenue in the water and wastewater sector Did not meet target
IR 18.1 Utility Services 18.1.a - Percent increase (relative to baseline) in capacity of
o NA

Enhanced selected water and wastewater utilities

. 18.2.a - Percent of produced water not accounted for Exceeded target
IR 18.2 Commercialization —
of Utilities Enhanced 18.2.b - Percent of annual billings collected for water and Exceeded target

wastewater sold
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Indicator-specific Ratings

SO or IR Level Indicator Performance Indicator

IR 18.3 Legal and
Regulatory Framework
Established

18.3.a — Cumulative number of legal and regulatory milestones

attained NA

Secondary Cities Development

Summary of USAID’s Assistance

Project . . Project Funding .
ST Project Title Period (1000) Project Purpose
263-0236 Secondary Cities 1994-2005 325,000 | To expand and develop sustainable, replicable,
Development water/wastewater facilities in selected urban centers in
Egypt.
Review of Problem

The early infrastructure development efforts by USAID and GOE focused on the large urban centers of
Cairo, Alexandria, and Canal Cities where the needs for rehabilitation and expansion of the water and
wastewater were the most urgent. The governorates and the National Organization for Potable Water and
Sanitary Drainage (NOPWASD) were responsible for improving waster and wastewater services to the
remaining population. NOPWASD had a backlog of 200 secondary cities that had requested GOE
assistance to construct new water and wastewater treatment facilities and networks or to expand and
rehabilitate existing facilities. NOPWASD was trying to address top priority needs through their centrally
funded budget and from international donors, but institutional weaknesses compounded its problem.

Moreover, despite considerable institutional strengthening efforts, the sustainability of USAID’s future
investments in the water and wastewater sectors were jeopardized by inappropriate policies and
institutional arrangements caused by overly centralized GOE control and lack of budgetary resources.
Weaknesses in the GOE water and wastewater sector were evident in the local entities that operated,
managed and maintained the water and wastewater facilities. The Secondary Cities project aimed,
therefore, to develop a sustainable new generation of water and wastewater projects that could serve as
models for more generalized institutional reform within the sector.

End of Project Status

At the end of this project, it is expected that the following will be accomplished:

1. Infrastructure constructed, operated and maintained at design capacity in eight selected cities. Safe
water and adequate sewerage systems will be provided for the project’s beneficiaries.

12. Entities responsible for operation and maintenance of water/wastewater systems in eight selected
cities operating autonomously.
Health and Environmental Analysis

Extensive research has been conducted in Egypt into the water- and wastewater borne diseases by the
Naval Medical Research Unit and the Ministry of Health. These studies indicate that diseases such as
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cholera and typhoid fever, are communicated to the general Egyptian population through contact with
improperly treated water or by unsanitary disposal of sewage. Accurate information regarding specific
health conditions in selected cities, however, is not available.

Significant long-term positive environmental benefits were anticipated for the proposed improvements for
water supply and wastewater treatment at all sites.

Economic Considerations

An analysis of the proposed sub-projects was conducted. Benefits of improved water systems result from:
greater access to potable water by households and businesses; higher quality water services; and lower
water production and delivery costs. The benefits of wastewater system enhancements result from more
households and businesses being connected to wastewater systems.

In general, a willingness-to-pay approach was used to estimate most of the economic benefits resulting
from water/wastewater system improvements. Evidence of what consumers actually pay for
water/wastewater services was used to provide estimates of the economic benefits they receive from such
services. Since waste/wastewater tariffs are not market determined, and are exceedingly low, non-tariff
measures of willingness-to-pay have been used. For example, the typical payment to water vendors by
families not served by piped water was used as a measure of the benefits of providing such families with
piped water, while the costs of roof water tanks was used to value the benefits of improved water services.
Similarly, the benefit of increased sewer connections was valued in terms of what un-sewered households
pay to have wastewater vaults emptied on a regular basis.

This approach to estimating benefits, however, is apt to provide a lower bound estimate of benefits, as it
does not take in consideration the much higher quality of services that would be provided under the
project. In addition, a variety of environmental and health-related benefits, which are largely external to
the specific consumers, are probably not reflected in the benefit estimates. Both factors lead to a likely
understating of the actual economic returns to particular sub-projects.

Social Considerations and Beneficiaries

The Secondary Cities Project focused on, among other things, improving the quality of life of the
residents in the selected cities. Although Cairo and Alexandria represented approximately one-fourth of
Egypt’s population, they had been receiving three-fourths of USAID/Egypt’s funds allocated for the water
and wastewater sector. The selected beneficiary cities for the Secondary Cities Project were located
among three geographic zones: (1) The Nile Delta (Mansoura); (2) Upper Egypt (Luxor, and Aswan
Group); and (3) The Red Sea (Sharm EI Sheikh and Nuweiba). The objective was for the entire
population of these selected cities to benefit either directly or indirectly from this project. A
comprehensive communications strategy was developed, which was flexible and appropriate to the
community’s socio-economic status and value systems.

The residents of the selected cities have indicated a willingness to pay for O&M costs provided that
adequate services are available. The socio-economic/cultural indicators such as poverty, type of activities,
willingness to pay and political involvement among the three zones were identified during the design
stage.

Institutional Analysis (Organizations)

During project design, a preliminary analysis was conducted of the operation and maintenance
requirements of the project interventions. Various institutional reform options were explored in light of
ownership, operation, and maintenance of existing and planned facilities. The objective of the analysis
was to develop (for each location) an institutional arrangement that would support long-term
sustainability of the utility.
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Existing Arrangements: Service in the cities is provided by Category IV Organizations - governmental
divisions within the organizational structure of the local entity, with engineering departments reporting to
the markaz organization or local departments of the Ministry of Housing and Public Utilities. Specific
organizations for water supply and sanitary drainage did not exist. At the governorate level, the service is
only one of a number of services provided by the Housing Directorate. A similar situation exists at the
city level. There are interesting variations to this, however.

GOE Implementing Agencies: NOPWASD has served as the implementing agency for all
Water/Wastewater projects funded by USAID since 1979™3. Under previous USAID-funded projects,
local water/wastewater departments, which are responsible for the O&M of the facilities, played no role
in the design and construction of physical facilities.

NOPWASD is burdened with a bureaucratic system in which an action on even the smallest of tasks gets
bogged down in complex review and approval processes. All of the decision making authority is centered
in the position of its Chairman and USAID experienced numerous difficulties for this reason during the
implementation of the Canal Cities and Provincial Cities projects.

Technical Analysis

The technical analysis assessed the existing facilities in terms of type, size, characteristics, condition,
general location and availability of qualified staff to operate and maintain. The current value and
remaining useful life of the existing facilities were examined. The feasibility of alternative water and
wastewater infrastructure interventions was analyzed. The type, size, characteristics, and general location
of the future facilities along with the level of additional environmental study were identified. O&M costs,
construction time, and useful life of the proposed infrastructure were estimated. Probable
population/tourism growth rates and city Master Plan needs were developed and preliminary
recommendations for actual water/wastewater systems made.

The proposed interventions (new plant construction or expansion of existing facilities) at each site are
different depending upon local needs and capabilities. The water/wastewater treatment approaches which
were proposed are ones with a proven successful track record in Egypt. Selection of appropriate
technologies for each site was highly site-specific.

Project Outputs

The activities proposed in the Secondary Cities Development project include the provision of water
and/or wastewater treatment facilities in each of the project cities, selective rehabilitation and expansion
of the water distribution and wastewater collection systems, and institutional reform to achieve long term
sustainability and financial viability of the entities responsible for operation and maintenance of the
infrastructure provided.

Assessment of Problem Resolution

USAID, with the support of the GOE, conceived the Secondary Cities Results Package project in 1992 as
a demonstration of decentralized water and wastewater sector improvements for a diverse selection of
cities in Egypt. Government reforms and institutional development assistance programs for the candidate
cities were needed to provide the framework for the emerging independent public utility operations.
Engineering designs for new and rehabilitated water and wastewater facilities were directed towards
establishing viable utility works that would meet the current and future demands of the population in the

153 With the exception of the projects implemented in Cairo, Alexandria and the water projects in the three Canal
Cities.
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selected cities. This dual track approach resulted in parallel programs: an Institutional Development
Services Contract (IDS) and an Engineering Design/Construction Management Contract (ED/CM).

The ED/CM developed five construction packages:

® New Mansoura water treatment plant and rehabilitation of the existing Mansoura water treatment
plant.

® Aswan Cities water and wastewater facilities
® | uxor wastewater facilities
® Mansoura water and wastewater facilities

® Nuweiba water and wastewater facilities
1. Relevance

Sub-Criterion 1.a—Relevance of infrastructure interventions to identified beneficiaries’ needs:

The water and wastewater systems that existed before the Secondary Cities Project (SCP) were either
inadequate in terms of capacity or their components needed considerable rehabilitation to function
properly. The new/upgraded facilities increased the capacity of water supply and wastewater collection
and treatment by 63 percent from the base line of 1999, and more than 1.6 million persons had access to
new or improved water or wastewater systems.***

Sub-Criterion 1.a is, therefore, satisfactorily achieved.

Sub-Criterion 1.b—Utilization of appropriate technologies to problem resolution in accordance
with international norms and standards:

Utilizing appropriate technologies to resolve problems in developing countries is often a serious
challenge. Implementing agencies or engineering companies sometimes lose sight of the fact that simple
is better and instead proceed with the design and construction of facilities that are either to complex
and/or expensive to operate and maintain in a sustainable basis. It was refreshing to see that simple and
appropriate technologies were used in the SCP*®°, e.g. the use of lagoons and reuse of the wastewater
effluent were excellent choices.

Sub-Criterion 1.b is, thus, very satisfactorily achieved.

Sub-Criterion 1.c—Relevance of Grant amendments and design modifications in response to
changes on the ground:

There is not sufficient information to evaluate this sub-criterion as no PACR has been prepared for the
SCP.

154 Final Report: FY 2004 Performance Monitoring Reporting for USAID/Egypt’s Infrastructure Program (Oct
2005), USAID/Egypt

155 Final Evaluation Report, Wastewater Facilities for the City of Luxor, December 2004, CDM; Final Evaluation
Report, Mansoura New Water Treatment Plant, September 2004, CDM; Final Evaluation Report, Water and
Wastewater Facilities for the City of Nuweiba, Sept. 2004, CDM; Final Evaluation Report, Contract D and
FARA no. 2, Mansoura, October 2005, CDM
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2. Effectiveness

Sub-Criterion 2.a—Project Accomplishments:

The ED/CM component of the SCP undertook urgently needed infrastructure improvements in the water
and wastewater systems and successfully implemented them. In the IDS component, there were important
accomplishments in the four utilities that received technical assistance. Some of the key accomplishments
include:

® Establishment of a regional training facility in Dagahliya PEA.

® Performance of hydraulic modeling studies in Mansoura, Aswan and Luxor.

® Development and implementation of a governorate-wide O&M contract in South Sinai.
e Performance of multiple, governorate-wide staff rationalization studies in Aswan PEA.

® Delivery of numerous engineering and technical assistance services (mapping, leak detection and
waste control, inventory management, O&M budgeting, capital investments planning, and sewer
cleaning) to selected non-project cities/areas.

® Advisory services to develop and implement effluent reuse schemes in Nuweiba, Nasr EI-Noba,
Balana, and Luxor.

® Advisory assistance in replicating IDS successes—automated billing and collections, personnel,
payroll, inventory, fixed assets and general ledger systems— in non-project areas.

Together these “add-on” initiatives increased the number of project beneficiaries fourfold from 1.6
million to 6.7 million and greatly expanded the engineering and technical services scope of work.

Sub-Criterion 2.a is, thus, satisfactorily achieved.

Sub-Criterion 2.b—Problem Resolution:

At the end of this project, it was expected that the following would be accomplished:

1. Infrastructure constructed, operated and maintained at design capacity in eight selected cities:
Increased capacity will result from the construction of new facilities and/or rehabilitation of existing
ones. Safe water and adequate sewerage systems will be provided for the project’s beneficiaries.

13. The entities responsible for operation and maintenance of water/wastewater systems in the eight
selected cities would be operating autonomously.

The activities proposed included the provision of water and/or wastewater treatment facilities to each of
the project cities, selective rehabilitation and expansion of the water distribution and wastewater
collection systems, and institutional reform to achieve long term sustainability and financial viability of
the entities responsible for operation and maintenance of the infrastructure.

While the construction of the infrastructure and the institutional reforms were accomplished, the project
fell short in the financial sustainability of the utilities. More on this will be addressed below under
sustainability.

Sub-Criterion 2.b is, therefore satisfactorily achieved.
3. Outcomes

Sub-Criterion 3.a—Impacts (positive or negative) on Health and Environment:

Among the impacts that are expected to result from the implementation of water and sanitation projects is
a reduction in the burden of water-borne diseases in the involved communities. While most of the other
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USAID infrastructure projects have assumed that positive health and environmental impacts are
associated with improved water and sanitation, the SCP was able to conduct research into the incidence of
water-borne diseases in the project areas and produce credible data that showed declining trends in the
incidence of some diseases that can be attributed, at least in part, to project impacts.'*®

The health benefits varied according to regional and environmental conditions in each of the
communities. For example, schistosomiasis is more prevalent in Lower Egypt, while diarrhea-related
illnesses are less common in Upper Egypt because of drier climate.

Child deaths (under age 5) due to diarrheal illness declined between 10 to 22 percent from the pre-project
mortality burden in the SCP communities. Schistosomiasis also declined, especially in the Delta area of
Mansoura. Although schistosomiasis had begun a downward trend prior to the completion of the project’s
improvements, the incidence declined more rapidly during the period when results of project-related
water and sanitation systems improvements began to be experienced at the household level. Modest
declines in incidences (5 percent) of hepatitis A, typhoid and paratyphoid were also observed as a result
of the project’s improvements in water and wastewater services.™’

Sub-Criterion 3.a is, thus, substantively met.

Sub-Criterion 3.b—Economic and social impact on beneficiaries

Based on the findings of an economic impact assessment of the SCP, there was a highly beneficial impact
on the project communities and the Egyptian economy that will last for many years.**® Given that the
communities of Luxor, Aswan and South Sinai are among the top tourist destinations in Egypt and as
such responsible for the bulk of revenues generated from tourism, these benefits receive additional
importance. Moreover, improvements in the health of the community have a positive impact on the social
wellbeing of its residents.

Sub-Criterion 3.b is, therefore, substantively achieved.

Sub-Criterion 3.c—Impact on the financial and operational performance of utility:

Significant improvements materialized in the operation of the utilities in the SCP communities, such as
mapping, leak detection and waste control, inventory management, O&M budgeting, capital investments
planning, and sewer cleaning. Public awareness and customer care improvements were responsible for
increases in the collection of past due bills and improvements in overall cost recovery. As no site visits in
the Secondary Cities were possible during this evaluation, an assessment in the operational and
maintenance practices of the constructed facilities is not possible.

Sub-Criterion 3.c is, therefore, substantively achieved.
4. Sustainability

Sub-Criterion 4.a—Institutional Sustainability:

The IDS/SCP was the longest institutional strengthening intervention in the history of USAID/Egypt and
with the most far reaching and ambitious agenda. One of the challenges that the IDS faced was the
utilities receiving assistance were located in widely dispersed geographical areas and represented a broad
spectrum of socio-economic conditions. Further complicating this challenge was the fact that the
organizational arrangements ultimately adopted by the four utilities assisted did not exist at project start-

156 Assessment of Economic Impacts of the Secondary Cities Project, June 2004
157 lhid.
158 Ibid.
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up, and prevailing service delivery systems, cost structures, and treatment technologies varied from one
location to another.

Although it was not possible to interview local utility managers and observe administrative, financial, and
operational practices first hand during this evaluation process, it can be safely concluded, from reviewing
relevant documents and from past experiences with the annual SPO 18 monitoring process, that the
institutional interventions were positive and will have a sustainable effect on the four utilities.

Sub-Criterion 4.a is, therefore, likely met.

Sub-Criterion 4.b—Physical Facility Sustainability:

There is no PACR for project 263-0236 by the time this evaluation was conducted. Moreover, the
evaluation team was not able to conduct site evaluations of the four utilities because of the lack of
sufficient time and so an evaluation and ranking of this sub-criterion is not possible.

Sub-Criterion 4.c—Financial Sustainability:

Overall, the SCP activities had a major positive impact on the lives of people and the local utilities in the
four involved governorates. One of the disappointing aspects of the IDS, however, is that most of the
utility organizations continue to function at less than full cost recovery. The results of the SpO 18 for FY
2004 show that cost recovery was achieved (107%), up significantly from the 51 percent in the 1999 base-
line year. This reading is misleading, however. Luxor had a cost recovery rate of 200 percent in 2004 due
to the collection of a huge amount in arrears that skewed the actual values for that year for all four
utilities. During the same period, Mansoura and Aswan had an average cost recovery of only 64 percent,
which is only slightly higher than in 1999. In fact, Mansoura’s cost recovery has regressed since 1999.
Additionally, unaccounted for water is shown as exceeding its target in 2004 mostly because the target
value for that year was significantly raised. In fact, this indicator was 49 percent, up from 43 percent
reported in the 1999 base-line year. This is a troublesome trend as the rate of water losses has not
improved. About fifty percent of all water produced is not accounted for, and thus not billed. Finally, the
rate of bills collected has dropped since the 1999 base-line year.

Because of all these discouraging trends, financial sustainability in the four utilities is questionable at this
point and it is an area that should receive particular attention from the Holding Company.

Sub-Criterion 4.c is, therefore, not likely met.

Secondary Cities Development: Project Rating

Sub-set Criterion

Criteria Sub-criteria Rating Rating

Relevance of infrastructure interventions to identified beneficiaries’ needs 3
Utilization of appropriate technologies to problem resolution in accordance with 4

Relevance international norms and standards 35
Relevance of Grant Amendments and design modifications in response to N/A
changes on the ground.

Effectiveness Project accomplishments 3 3
Problem resolution

Outcomes Impacts (positive or negative) on health and environment. 3 3
Economic and social impact on beneficiaries 3

Evaluation of USAID/Egypt's Utility Projects: Final Report 143



Impact on the financial and operational performance of the utility 3

Institutional sustainability 3
Sustainability Physical facilities sustainability N/A 25
Financial sustainability 2
Overall 3
Rating Scale
Relevance, - Overall
Effectiveness Outcomes Sustainability
4 Very Satisfactory High Very Likely Very Satisfactory
3 Satisfactory Substantive Likely Satisfactory
2 Marginal Modest Not Likely Marginal
1 Poor Negligible Unlikely Poor

Secondary Cities Development Project
SpO 18 Assessment (FY 2004

Indicator-specific Ratings

SO or IR Level Indicator Performance Indicator
Spo ;8: Acces_s. to 18.a - Cumulative _nun_lber of people with new or improved water Exceeded target
Sustainable Utility or wastewater service in selected areas
Services in Selected Areas | 1g ¢ _ percent of operation and maintenance costs covered by Exceeded target
Increased collected revenue in the water and wastewater sector 9
IR 18.1 Utility Services 18.1.a - Percent increase (relative to baseline) in capacity of
i Exceeded target

Enhanced selected water and wastewater utilities

18.2.a - Percent of produced water not accounted for Exceeded target

IR 18.2 Commercialization
of Utilities Enhanced 18.2.b — Percent of annual billings collected for water and
wastewater sold

Did not meet target

IR 18.3 Legal and
Regulatory Framework
Established

18.3.a - Cumulative number of legal and regulatory milestones

attained NA
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APPENDIX VI: POWER SECTOR - PROJECT BY PROJECT ANALYSIS

Electric Power Distribution

Summary of USAID’s Assistance

Project . : . : Funding )

Number Project Title Project Period (L,000$) Project Purpose

263-0001 Electric Power 1975-1980 29,834 To restore the electric power distribution
Distribution infrastructure in the cities of Port Said, Ismailia, and

Suez in order to facilitate industry and commerce in
the Canal Zone.

Status at Inception:

Following the 1973 Yom Kippur war with Israel and the withdrawal of Israeli troops from the Suez Canal
area, the canal cities of Port Said, Ismailia, and Suez were returned to Egyptian control. The
infrastructure in these cities had suffered considerable damage and deterioration due to conflict and
neglect. The Government of Egypt established these cities’ infrastructures’ rehabilitation as a high
priority as part of an economic recovery plan. In 1974, based on an assessment of the state of the power
networks in these cities, the Government of Egypt presented USAID a request for assistance to finance
their rehabilitation. USAID mobilized the engineering firm Sanderson & Porter to prepare a complete set
of project specifications and bid documents for the rehabilitation of the three cities” 11-kV and 380-volt
distribution networks. Sanderson & Porter were subsequently retained to assist in the entire procurement
process at the request of the GOE. Westinghouse was selected as the prime contractor for the bulk of the
rehabilitation work, with multiple commodity suppliers selected as sub-contractors.

Project Highlights and Overview:

USAID contracted with an engineering and construction firm to address the damage and deterioration of
the power distribution networks in Port Said, Ismailia, and Suez that had resulted from years of neglect
and armed conflict with Israel. USAID’s contractors collaborated with the Egyptian General Egyptian
Electricity Corporation on the preparation of bid documents for selected rehabilitation activities. Upon
review and approval, USAID provided a grant of $30 million to cover the foreign-exchange portion of the
costs of the selected rehabilitation activities.

Outputs and Outcomes:

Materials procured with this funding included transformers, switchgear, cables, and heavy machinery for
associated construction and equipment installation.  Surplus materials (cables) were subsequently
transferred for use under a separate USAID project for network rehabilitation in (predominantly)
Alexandria (USAID project 263-0033). These materials’ installation, despite delays, benefited the
residents and commercial customers in the Port Said, Ismailia, and Suez areas. The project assistance
completion report attributes the emergence of commercial and industrial developments to the
improvements in the power system that this project delivered.

Comments and Lessons Learned:

The rehabilitation of the electricity networks in the three cities of Port Said, Ismailia, and Suez
contributed to the economic recovery in the Canal Zone. In the associated Project Completion Report,
USAID project officers opined that implementation was largely efficient, and that materials were
procured and available for installation within 18 to 24 months from project inception. A few instances of
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excess (and inappropriate) material were observed. USAID project officers suggested that the project
might have been more efficiently implemented had it been handled as a commodity import activity.
Project monitoring was stifled by a lack of on-site oversight by US project managers and USAID
representatives. Finally, it appears that residual funding available towards the end of the project may
have been expended for its own sake, without careful and rigorous evaluation of project needs. The
USAID project completion report contains the suggestion that future late-term expenditures of residual
funds be subjected to closer scrutiny.

Conclusions:

Notwithstanding noted deficiencies and faults during implementation, this rehabilitation activity was
successful in accelerating the restoration of service to the affected service areas, contributing to economic
recovery and stability in the Canal Zone.

Rating: Met Expectations

Helwan and Talkha Gas Turbine Plants

Summary of USAID’s Assistance

Project . : . : Funding ,
Project Title Project Period Project Purpose
Number J J (1,000 9) J P
263-0008 Helwan and 1976-1980 69,000 To fund the construction of one 120 MW gas
Talkha Gas turbine generator plant at Helwan, and one 180,
Turbine Plants MW gas turbine generator plant at Talkha, to

provide power for Egypt's continued industrial
expansion and urban growth, and to help improve
welfare and living conditions in urban and rural
areas.

LOP Funding: $29,834,000 (1975 original obligation: $30,000,000)
Status at Inception:

In 1976 the Egyptian Electricity Authority (EEA) remained an operational organization within the
Ministry of Electricity, divided into four main departments: Manpower, Finance and Economy,
Operations, and Study, Research and Projects. Operationally, the EEA remained separated into five
operating zones, which operated independently from one another with separate generation, transmission,
and distribution facilities and associated business/commercial functional departments (billing and
collections.)

Accounts of EEA’s finances in the early to mid 1970s are peculiar. While average tariffs were set at just
under $0.02 per kWh (roughly equivalent to prevailing rates in the US), and while the price paid for fuel
was roughly 25 percent that of US prices, the EEA managed to operate in the red. This operational loss
was attributable largely to low collection levels and high levels of accumulated arrearages. The
Government’s attempts (enacted in 1975) to rectify this situation amounted to a simple increase in final
end-user tariffs to $0.03 per kWh, which clearly failed to address the underlying causes of the EEA’s
financial ills — low rate of revenues due to an inability to enforce fiscal discipline on end-users.

Project Highlights and Overview:

USAID’s program to support the installation of the Helwan and Talkha gas turbines addressed the then-
current financial situation of the EEA. USAID proposed conditions that would require the EEA’s tariff to
increase to allow for a return to equity (RTE) of nine percent. This condition was essentially a nominal
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one, as the increase in retail tariff levels described above would, if properly applied, have allowed for this
target RTE level.

Assumptions™® underlying the Helwan and Talkha gas-turbine installations included annual revenues of
approximately $25 million, based on an 80 percent load factor and operation at 3500 hours per year, with
a retail tariff established at the new, higher rate of $0.03 per kWh. Operating costs assumed for the plant
were estimated based on the subsidized fuel rate and low labor costs, summarized here:

® Fuel Costs: $8,769,280
® Salaries: $68,000
®  Maintenance: $660,000

® Total Operating Costs: $9,497,280

Using these values, the Helwan and Talkha gas-turbine investments were projected to yield a payback
period of just 6.5 years, corresponding to an internal Financial Rate of Return of 20 percent, with a net
profit before interest, taxes, and head-office administrative charges of $10.3 million annually.

The economic analysis conducted as part of the Helwan and Talkha gas-turbine project preparation was
admittedly and necessarily deficient due to the gross distortions within the power sector and the Egyptian
economy. The economic value of electricity supplied to end-users could not be reliably determined due
to a variety of factors. Most importantly, customers’ demand profiles and elasticities were impossible to
determine due to imbedded distortions in the form of price subsidies and rationing. In negotiating and
justifying to USAID the investments in the Helwan and Talkha plant, the GOE attempted to assure
USAID that the rate of return to these investments would be “reasonable,” as defined by the GOE. At the
time, USAID documented its observation that the heavily subsidized fuel deliveries to the power sector
represented a considerable drain on the national economy, and suggested that a rate increase to $0.035
would be necessary to fully capture the cost of power provision.

In choosing gas-turbine technology over more traditional steam-turbine generators, project designers
conceded that the gas-turbine technology was inferior in simple terms of economic efficiency.
Nevertheless, gas-turbines were chosen due to the speed with which they could be brought on-line —
within 30 months from inception to commissioning — to meet Egypt’s urgent load requirements. The
commissioning of a steam-turbine plant was estimated to require an additional two years from inception
to commissioning, which was considered an inadmissibly incremental period.

The project authors’ analysis of the value of the Helwan and Talkha project factored in all costs, including
the expansion of the transmission and distribution networks in order to accommodate the new generation
capacity and an assumed 500 percent increase in the value of fuel stock used to supply the plant (using
Gulf crude costs as a proxy.) Their estimate of the true marginal cost of power supplied by the Helwan
and Talkha plants was $0.063 per kWh, assuming a target RTE of 10 percent. The project’s authors noted
that this cost was indicative of a future trend in costs of power in Egypt, as new generation with similar
marginal cost profiles would be brought on to satisfy the rising demand in the economy.

On the benefits side, the Helwan and Talkha power plants were assumed to deliver a number of direct and
indirect benefits. The increased availability of power in the Helwan and Talkha industrial areas was
assumed to provide opportunity for employment expansion; and also mitigate hitherto seasonal
employment fluctuations caused during periods of reduced power availability when hydroelectric capacity
in the country declined during drier months and per seasonal agricultural requirements.

Approximately one year after project inception (in June 1977), project consultants Gilbert
Associates/Gilbert and Commonwealth completed a preliminary project report with a revised cost

159 USAID Project Paper for Helwan and Talkha Gas Turbine Plants project, financial assumptions pp. 20-21.
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estimate for the Helwan and Talkha gas-turbine investments. The revised estimate placed the final cost of
the project at $69 million. While the GOE was formally required, per the terms of the previously signed
agreement with USAID, to cover from their own resources all costs in excess of the original $50 million
USAID-provided loan for this project, the GOE proved incapable of complying with this requirement in a
sufficiently timely manner to allow the project to proceed on-course. Given the project urgency, and the
additional cost that further delays might entail, USAID agreed to extend an additional loan of $19 million
to cover the increased cost of the project. The increases in cost estimates were attributed to a difference
of $12 million in equipment costs, $1 million in pre-commissioning costs, $750,000 in engineering, and
sundry contingency costs.

In approving the additional $19 million facility, the USAID project authors highlighted a number of
discrepancies in underlying assumptions on the state and projected requirements of the Egyptian power
system that formed the basis for the original project approval. USAID’s analysis revealed that original
projections for the system’s capacity and assumptions on load growth rendered all the more urgent that
the Helwan and Talkha project be brought to completion - the generation deficiency appeared to be even
more acute than originally understood. Further, additional capacity would need to be brought on line
more quickly than previously anticipated.

Outputs and Outcomes:

USAID’s contribution to the construction of the Helwan and Talkha gas turbine plants included the
foreign exchange portion of all equipment and materials for the plants’ construction. Additionally,
subsequent to project inception, USAID increased its support in order to cover, inter alia, costs associated
with civil and construction works carried out by non-Egyptian firms. (Originally, the GOE was scheduled
to cover local costs. It was after inception that it was discovered that no Egyptian firms were available or
capable to undertake the civil works and other construction work required.)

The addition of the Helwan and Talkha plants’ capacities increased generation capacity by 300 MW,
which in 1981 amounted to just over six percent of total nameplate capacity in the country of 4900 MW
(usable capacity was somewhat less at just under 4000 MW due to disrepair of major facilities, including
the High Dam.)

Conclusions: The Helwan and Talkha project was intended to fill an urgent need in expanded generation
capacity. Its design, however, was deficient in the assumptions underlying it on the growth in demand
that the new capacity was designed to satisfy. Cost overruns also plagued the project. As will be seen in
the implementation of future generation expansion programs sponsored by USAID (i.e. the combined-
cycle expansion at the Talkha plant), the engagement of a turn-key implementer can transfer risk for most
aspects of project completion to the prime contractor. This risk-mitigation approach was not employed
for this project.

Rating: Met Expectations

Abu Sultan (Ismailia) Thermal Power Plant

Summary of USAID’s Assistance

Project . : . : Funding ,
Number Project Title Project Period (1,000 9) Project Purpose
263-0009 Abu Sultan 1976-1988 250,000 To fund the construction of a 300 MW thermal
(Ismailia) Thermal power plant (steam turbine) near the city of Ismailia
Power Plant in the Suez Canal area, as part of US assistance

for the recovery of the Suez Canal area whose|
infrastructure was badly damaged during the long
period of intermittent warfare.
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LOP Funding: $249,576,000 (1976 original obligation: $99,000,000; Amended 1977 to $141,000,000;
Amended 1983 to $250,000,000)

Status at Inception:

With the economic recovery that followed the cessation of hostilities with Israel after 1973, demand for
electric power began to climb at a rapid rate. Projections of growth of in excess of 10 percent per year
were assumed in 1976 as USAID prepared to support the Abu Sultan (Ismailia) thermal power plant’s
construction (in parallel to the gas turbines at Helwan and Talkha.) The installation of an additional 300
MW at Abu Sultan (Ismailia) was seen as indispensable in order to provide for adequate reserve margins
for safe system operation, given its isolation from other national grids and the vulnerability to system
instability in cases of failure of the 500 kV lines delivering power from the Aswan and High Dam in
southern Egypt.

Project Highlights and Overview:

The Abu Sultan (Ismailia) Thermal Power Plant project was conceived of as part of a complex of US
Government assistance for the rehabilitation of the Suez Canal area whose infrastructure and basic
facilities had suffered severe damage during the prolonged period of intermittent warfare between 1967
and 1973. This broader program included the reconstruction of an industrial base, as well as housing
facilities for the population that would return as reconstruction progressed. The 300 MW Ismailia power
plant would form a central part of this program, electric power availability being a critical element for any
rehabilitation. The plant would also be synchronized with the national power grid, thus delivering greater
system stability and flexibility to meet load requirements.

The plant designed called for the installation of two separate 150 MW outdoor steam turbine units on the
shore of the Great Bitter Lake (from where cooling water would be drawn), and adjacent to planned
transmission line expansion. The 150 MW size was considered optimal for these units, and provision was
made for the optional expansion of the plant by an additional 300 MW (through the addition of a further
two 150 MW units.) Design specifications for the boilers called for dual-fuel capability, accepting both
heavy fuel oil (No. 6 fuel) and natural gas, with full load possible with either fuel. At the time of project
conception, the allocation of natural gas to the plant had not been confirmed, while the availability of
heavy fuel oil was confirmed through delivery by the General Petroleum Corporation by barge to a
special purpose transfer facility on the Great Bitter Lake. The use of heavy fuel oil was identified as an
inferior option for environmental reasons, considering the high sulfur content and the need for air pre-
heaters to prevent boiler and nozzle damage. The prevailing cost (to the plant, not economic cost) of each
fuel \{\éoas roughly equivalent to 20 percent of true value, based on prevailing Gulf crude spot prices of the
day.

USAID’s design consultants, Sanderson & Portman estimated the life-of-project cost at approximately
$160,000,000, of which foreign-exchange costs would comprise just under $99,000,000. It was this
amount that USAID committed originally to this project.

The Ismailia plant, analyzed in isolation from the rest of EEA, was projected to yield annual revenues in
excess of $45,000,000, based on a total output of 1.5 TWh (80 percent load-factor at 8,000 per year run-
time, accounting for associated line-losses and own-use requirements) and at the then-prevailing nominal
tariff of $0.03 per kWh. On these assumptions, the internal financial rate of return to investments was
projected at 16.5 percent, with a net profit (before interest, taxes, and administrative charges) of $29
million per year. Nevertheless, a strict analysis of the true economic cost of power generated at the
Ismailia plant would justify a bus-bar price of $0.485 per kWh, assuming the full cost of fuel and a target

160 USAID Project 263-0009 Ismailia Thermal Power Plant Project Paper (circa 1976)
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return to equity of 10 percent. The project’s authors noted these cost projections as a harbinger of things
to come for the future of the Egyptian power sector.™

On the benefits side, the Ismailia power plant project was expected to yield a number of direct and
indirect benefits. The four-year construction period would provide considerable skilled and non-skilled
employment opportunities for the local population. Skills learned during this period by the local
population would also increase labor productivity in the aggregate for the longer term, especially for
metal workers, construction workers, and fitters. Further, the local economy would be bolstered
immediately to support the labor employed at the construction site. Further, permanent direct
employment for up to 200 persons would be created post-commissioning for operation and maintenance
of the plant.

The most significant and direct benefit of the plant would be the provision of adequate power to support
the expansion of industry in the Canal Zone Area and on the Sinai Peninsula, and for local commerce and
residential use in the same area. The impact on human welfare and intangible aspects (quality) of daily
life would be likewise significant. Power allows for refrigeration and for food and medicines to be stored
longer and more safely. Access to lighting allows for greater productivity as people can extend their daily
activities and children their studies.

After the commencement of construction, and based on constantly updated assessments of Egypt’s
growing demand for electric power, a third 150 MW unit was sited adjacent to units 1 & 2. This
expansion was funded through a commercial financing package through the US Export-Import Bank and
Citibank; USAID’s project management contractor, Gilbert Associates (Gilbert and Commonwealth)
were granted an expansion of their mandate by USAID’s administrator to oversee the construction of this
third unit, which began in 1981. In 1983, USAID granted a further extension of assistance for the
completion of the Ismailia power plant complex and the construction of a fourth 150 MW unit, extending
a further $109 million for this project’s realization.

Outputs and Outcomes:

USAID’s project facilitated directly the construction of an additional 450 MW in generation capacity, and
indirectly to the construction of 150 MW, at a time of critical need for the recovery of the Egyptian
economy. The economic recovery of the Sinai Peninsula was directly supported by USAID’s investment
in this plant. (The 150 MW Unit 3 of the 600 MW facility was funded by US Ex-Im bank, based on the
track-record of USAID-funded units 1 and 2.)

Conclusions: USAID’s provision of additional funds for the Ismailia plant’s expansion (additional units)
testifies to the importance of the plant’s construction at the time. The contribution to employment and
opportunities in the local economy in the affected areas, and to stability of the Egyptian power system,
were significant.

Rating: Exceeded Expectations

National Energy Control Center

Summary of USAID’s Assistance

Project . : . : Funding )

Number Project Title Project Period (L,000$) Project Purpose

263-0023 National Energy 1976-1987 42,296 To provide improved reliability and efficiency of
Control Center operation of the Egyptian power system through

the installation of on-line computerized control

161 Ibid.
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' — : : Fundi :

system to cope with the growing complexity of the
Egyptian power system that rendered the
previously practiced manual control methods ng
longer adequate.

LOP Funding: $42,296,000 (1976 original obligation: $24,000,000; Amended 1978 to $41,000,000;
Amended 1980 to authorized ceiling of $43,500,000)

Status at Inception:

The power system in 1976 consisted of five interconnected zones: Upper Egypt, Cairo, Alexandria,
Lower Egypt, and the Canal Zone. Major generating facilities were located in the south of the country
along the Nile (the Aswan and High Dams), and scattered thermal facilities in and around Cairo and
Alexandria. (Several industrial facilities with their own generating capacities complemented the system,
comprising around five percent of total installed capacity in the country.) System capacity (nameplate)
was substantially overstated; useful capacity was considerably less for a variety of reasons:

The Aswan and High Dams were unable to function at full capacity due to navigation requirements on the
Nile, whose flow was regulated by these hydro plants’ discharges; and by irrigation requirements that also
dictated the rate of discharge. The country’s thermal plants’ firm capacity was only about 80 percent of
their nameplate capacity due to decreased efficiencies resulting from age and poor maintenance histories.

Egypt’s EEA had embarked on an aggressive program to complete new facilities to meet the growing
demand for electric power and to support Egypt’s economic growth. Short-term and relatively high-cost
gas-turbine facilities were commissioned to meet interim requirements, while Egypt’s long-term capacity
growth would be met through the construction of a series of new thermal plants (steam turbines): the Kafr
El-Dawar, El Guarb, and Abu-Qir plants, as well as the USAID-funded Ismailia thermal power plant and
the German/Austrian-funded Suez I plant and an adjacent Suez Il plant. These plants would increase the
total generation capacity of the Egyptian power system by 1,617 MW, or by as much as 40 percent of the
existing capacity of just fewer than 4,000 MW.

Egypt’s system loads were becoming increasingly complicated and demanding as a result of Egypt’s
industrial expansion program. The Ministry of Industry had approved several new industrial facilities that
would increase load demands on the power system, including the expansion of the iron and steel complex
in Helwan; a fertilizer and ferro-silica plant at Aswan, a phosphate mine at Esna, and new cement plants
in Alexandria and Suez. Further new industrial loads were contemplated, including the extension of
aluminum facilities and petroleum refinery capacity. This new industrial load growth would account for
an increase in demand of 1,269 MW by 1978.

A major constraint on the power system through the 1960s and much of the 1970s had been the condition
of its high-voltage and medium-voltage transmission and low-voltage distribution infrastructure. Of
particular concern was the reliability and capacity of the 500 KV lines connected to Egypt’s hydro
facilities. Frequent outages had been a major problem, arising from poor insulating features that were not
adequate to the environmental operating conditions in Egypt. By 1976, the EEA had begun to address
these inadequacies in order to accommodate greater loads from the Aswan and High Dams.

System dispatch and monitoring was the responsibility of the Central Dispatch Office located in the
north-western section of Cairo, adjacent to the Cairo West thermal power plant. The Central Dispatch
Office’s responsibilities included general supervision of the entire high-voltage transmission network and
the coordination of dispatch functions in both Northern and Southern (“Upper”) Egypt; and direct
dispatch of the Aswan and High Dams and the management of the 500 KV line from them to Cairo. The
Central Dispatch Office’s functions were segmented, with separate control facilities for management of
the 500 KV system and the Aswan and High Dams; the Northern Egypt 220 KV system and dispatch of
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the country’s thermal and gas-turbine plants; and the Northern Egypt 66 KV and distribution network.
(Four other dispatch offices under the Central Dispatch Office were limited to the control of distribution
networks, but had no high-tension transmission functions.) The Central Dispatch Office operated per the
following principles and priorities:

® Maximum economic dispatch and exploitation of available hydroelectric and thermal plants to meet
Egypt’s load requirements;

® Maintenance of system stability (frequency and voltage);
® Maintenance of system preparedness to rectify any failure or system disruption.

The Central Dispatch Office was staffed by 416 persons, of whom 119 were electrical engineers with
higher education degrees. In the opinion of Sanderson and Porter under their World Bank-funded
assessment of the Egyptian power sector, this represented a considerable degree of over-staffing, and was
a reflection of Egypt’s socialist employment policies. Additionally, Sanderson and Porter concluded that
the organization of the Central Dispatch Office’s functions was insufficiently de-concentrated, and too
little decision-making authority was delegated to middle-management. The implication was that
management inefficiencies would delay the ability of the on-duty operators to respond to system
emergencies or disruptions.

Project Highlights and Overview:

The National Energy Control Center (NECC) project was intended to fund the construction of a central
power-system control center to monitor, supervise, and control the Egyptian united power system.
USAID’s assistance was to fund the procurement of computer and control-room hardware and related
software, as well as communication equipment, remote data-acquisition equipment, and associated
design/engineering and operational training services. Additionally, USAID support would supply the
NECC with a two-year stock of spare parts and on-call support for a period of two years post-completion
by the vendor.

The heart of the NECC would be comprised of the Computer and Dispatching Center, which would be
comprised of two identical computers, providing redundancy in case of failure, and also the ability for
system planners to run load-planning and generation models and scheduling routines. A communications
system would link the control center with all connected power plants and substations, using a
combination of microwave and high-frequency carrier signals via transmission lines, and supplemental
telephone facilities for both voice and data functions. Remote Terminal Units (RTUs) would also be
installed at key points within the system (at generating facilities and sub-stations) to serve a Supervisory
Control and Data Acquisition system.

The creation of the NECC would allow system operators to collect data from the system’s generation
facilities and transmission substations to determine the most efficient and cost-effective modes of system
operation while providing for system reliability and stability. Its data-collection capabilities would also
allow for improved diagnostic analyses of any system disruption events.

The procurement for services for the completion of the NECC proved troublesome and drawn-out.
Protracted contract negotiations and change-orders resulting in cost increases, necessitating incremental
funding allocations by USAID (grant amendments) and affecting the cost/benefit analysis. However,
concurrent changes in the value of fuel and the growth in power demand in Egypt also impacted the
financial analysis. Through the confluence of these factors, and notwithstanding a doubling of estimates
for NECC operating costs, the internal rate of return of the total investments was re-calculated at 24
percent.

Evaluation of USAID/Egypt's Utility Projects: Final Report 152



Outputs and Outcomes:

USAID’s intervention covered the foreign-exchange costs associated with the creation of a Computer and
Dispatching Center, including mainframe computers and remote communications, control and telemetry
systems to enable centralized system-monitoring and control.

The total cost of the NECC was estimated at the inception of the project at $32,500,000, of which USAID
would fund $24,000,000 to cover the foreign exchange cost portion of this investment. The primary
benefit of the project would be the reduced cost it would yield in system operation by increasing
efficiency and reliability. Annual fuel cost savings (system-wide) would be realized through economic
dispatch of generating units, taking into account transmission system capacities and load requirements.
These fuel-cost savings would increase as Egypt’s generation capacity became increasingly loaded with
thermal and gas-turbine generating plant as this capacity expanded consistent with the 9 to 10 percent
annual demand growth projected. The EEA estimated that fuel-cost savings generated by the investment
in the NECC’s capacities would be approximately 1.5 percent per year, while other estimates (albeit those
of commercial equipment suppliers for the NECC) placed this figure at up to five percent. In addition to
fuel-cost savings, automated processes would optimize transmission routing to use higher-voltage (500
KV and 220 KV systems) lines, resulting in lower transmission losses from 4 to 3.5 percent (estimates),
which (at then-current loads) equated to 80 million kWh. In total, first-year fuel-cost savings ($2 million
based on the more conservative 1.5% estimate of reductions) and line-loss abatement ($1.7 million) from
the investment in the NECC would be roughly $3.7 million."®® Year-twenty estimates at the time put this
annual savings at $25 million (fuel-cost) and $8.5 million (line-loss reductions), or $33.5 million per
annum. Based on an estimated project cost of $24 million (admittedly erroneous on two accounts), and
assuming an annual operation and maintenance cost of $500,000 for the NECC, the projected benefits of
the investment were estimated to yield internal rate of return of 19 percent.

Conclusions: The creation of capacity in the National Energy Control center contributed immensely to
the stability and efficiency of the Egyptian Unified Power System. EEHC representatives themselves cite
the NECC program as USAID’s greatest contribution to the overall development of the Egyptian power
sector.

Rating: Exceeded Expectations

Shoubrah El-Kheima Thermal Power Plant

Summary of USAID’s Assistance

i . . . . Fundi .
m Project Title M I (1lf(r)10(|)n$g) ] Project Purpose

263-0030 Shoubrah El- 1979-1991 261,200 Construction of a 1260 MW thermal power plant af
Kheima Thermal Shoubrah El-Kheima to help Egypt meet the rapidl
Power Plant growing demand for electric power, then rising af

upwards of 9% per annum.

LOP Funding: $261,200,000 (1979 original obligation: $100,000,000 ; Amended 1981 to $190,000,000;
Amended 1984 to $208,000,000; Amended 1985 to authorized ceiling of $268,000,000)

Status at Inception:

The Shoubrah EI-Kheima Thermal Power Plant project was intended to support the construction of a 1260
MW thermal power plant in the district of Shoubrah El-Kheima, just north of Cairo, consisting of four

162 USAID National Energy Control Center Project Paper 263-0023 Economic Analysis, p. 27 (circa 1976).
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identical 315 MW thermal steam-turbine units. The plant was to be sited on the site of an
abandoned/disused plant with an existing infrastructure, including underground 220 KV transmission
lines that would be used to connect the new plant to the Egyptian energy system. The 1260 MW
Shoubrah El-Kheima plant would be the largest thermal plant in all of Egypt and North Africa. The
project was part of USAID’s continuing program of assistance to the Egyptian power sector, and based on
a desire to help Egypt meet the rapidly growing demand for electric power, then rising at upwards of nine
percent per annum. The additional capacity was expected to be sufficient through the beginning of the
1990s.

With power demand projected to grow at nine percent per year, the commissioning of the Shoubrah EI-
Kheima plant was essential for meeting Egypt’s growing power demand. At the time of its
commissioning, the Shoubrah El-Kheima plant could provide for 19% of Egypt’s peak load of 6.7 GW
(circam%990). As of 2005, the plant was providing 18.5% of Egypt’s total output, with an availability of
96%.

Project Highlights and Overview:

The Shoubrah El-Kheima power-plant project was justified based on projections of Egypt’s power
demand, as estimated in an assessment funded by the World Bank and conducted by Sanderson & Porter.
Later estimates suggested that demand-growth would accelerate through the 1980s to between 12 to 15
percent. USAID retained Sanderson & Porter separately to prepare a feasibility study for the Shoubrah
El-Kheima plant in 1978, which identified the need to install initially two 300 MW units, expandable by a
third unit at a later date. Bechtel (Overseas Bechtel, Inc.) was selected as the design, engineering, and
construction vendor for the project. During contract negotiations with Bechtel, it was decided to expand
the scope for construction to include the optional third 300 MW unit. Bechtel’s design proposal for three
separate 315 MW units was delivered in August 1980 to the contracting client, EEA. Bechtel enhanced
the value of their services by proposing an accelerated design and construction schedule for the first of the
three 315 MW units from an original estimated 60 months to 51 months, with the second and third units
to be completed nine and fifteen moths thereafter. To cover part of the cost of the expansion of scope (i.e.
the third 315 MW unit), USAID granted an additional $90 million in August 1981. In March 1984,
USAID provided a supplemental grant of $18 million to cover minor cost-overruns that had materialized
vis-a-vis a number of USAID-sponsored components of the project.

Egypt’s demand growth continued to accelerate at a pace unanticipated at the time of project inception.
Bechtel were asked to advise on the technical and environmental feasibility of the expansion of the
Shoubrah El-Kheima plant by an additional 315 MW plant in 1984. The installation of a fourth unit
would produce economies of scale in allowing the existing support infrastructure to be expanded to the
fourth unit at an estimated (foreign currency) cost of $135 million. In 1985, USAID granted an additional
increase in ceiling of $60 million to partially finance this cost.

The Shoubrah El-Kheima plant was co-financed with the participation of other donors, including the
African Development Bank (AfDB), Canadian International Development Agency (CIDA), and the
Compagnie Francaise d’Assurance Pour le Commerce Exterieur (COFACE), and others. Their
contributions are illustrated in the table below. (EEA provided own resources for local currency-incurred

costs):
Donor/Agency: Funding Contribution

USAID $261,200,000
World Bank $226,000,000
EEA (Egypt Electricity Authority) $128,400,000

163 Egypt Electricity Holding Company data
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Donor/Agency: Funding Contribution

African Development Bank $86,000,000
European Investment Bank $79,500,000
CIDA $49,900,000
OECF-Japan $37,600,000
COFACE $28,900,000
European Economic Community $25,200,000
Government of Italy $6,000,000
TOTAL: $926,000,000

Source: USAID Project Assistance Completion Report, Project 263-0030

Minor obstacles and setbacks during construction were encountered, but did not significantly impact the
immediate success of the project. These minor issues were not uncommon for the industry: Turbine
efficiencies were less than advertised, which resulted in an assessment of damages to Westinghouse of
$10.5 million in compensation; Westinghouse was likewise assessed late fees for delay in delivery of
control panels in the amount of $323,000. The proceeds from these damages were used by EEA for the
procurement of a stock of spares for the operation of the plant.

In addition to the construction delays, a post-commissioning assessment of the cooling intakes (conduced
by Bechtel at EEA’s request) revealed faults in the design of the impellers used to draw cooling water into
the plant, which resulted in reduced efficiencies. The sub-contractor was recalled to rectify the identified
design faults.

In 1990, a significant vibration in the first turbine was detected, necessitating the shut-down of Unit 1 for
eight months. In this instance, the cause of the vibration was deemed to be the fault of an Egyptian
construction firm that laid the foundation for the plant, but to whom no recourse was available as the firm
had ceased to exist. Westinghouse concluded a contract for repairs to the unit directly with EEA.

Outputs and Outcomes:

USAID’s contribution to the Shoubra EIl-Kheima plant construction project covered the cost of
procurement of four turbines, associated pumps, cooling, and control systems, and engineering services
for Units 1-4 of the plant. The importance of USAID’s support to the project was increased when the
World Bank ceased funding of the plant’s fourth unit for reasons of Egypt’s non-compliance with World
Bank covenants.

In addition to plant construction and engineering costs, USAID also covered extensive training for plant
staff, amounting to 4200 man-days of training in four- to six-week training sessions, and created training
facilities at the plant that would come to serve the entire EEA (EEHC) complex, with staff from other
plants attending training at these facilities.

The project was completed on-time or ahead of schedule, and in 1992 was performing reasonably well,
with a thermal efficiency of 38.2 percent (reasonable for a steam turbine construction), and with a
reliability factor of over 94 percent and availability of 86 percent. Employment at the plant was 679 full-
time positions, including technicians, craftsmen, engineers, and administrative/service personnel.164

Economic benefits of the plant were significant. In 1992, the plant was generating 6.9 TWh per year,
which was a significant contribution to the electricity supply fuelling Egypt’s expanding economy. EEA

164 Source: USAID Project Assistance Completion Report, Project 263-0030
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used the Shoubrah El-Kheima plant as a training facility for personnel employed elsewhere in the
industry.

Conclusions: The Shoubrah El-Kheima plant undertaking was distinctive in its success, given the
multitude of donor sponsors, and the necessity for coordination among them. The diversity of donor
funding sources and concomitant diversity of contractors did yield issues with recourse to a responsible
entity in the case of Unit 1’s vibration fault, which would speak in favor of contracting with a single
design/engineering/construction implementer for future plants. Fortunately in this instance, no
catastrophic or exorbitantly expensive failures were experienced. Overall, the plant was essential to the
Egyptian power sector’s stability and ability to meet rapidly growing demand.

Rating: Exceeded Expectations

Urban Electric Power Distribution Equipment

Summar of USAID’s Assstance

i . : . : Fundi :
’\ITS?TJ]E(; Project Title Project Period ( 1?&6”5 Project Purpose
263-0033 Urban Electric 1977-1991 97,128 To rehabilitate and expand the distribution
Power networks in Cairo, Alexandria, Shebin El-Kom, and
Distribution Beni Suef.
Equipment

LOP Funding: $97,128,000 (1977 original obligation: $17,000,000; amended 1978 to $46,000,000;
amended 1980 to $56,000,000; amended 1984 to $86,000,000; amended 1985 and fully obligated to
authorized ceiling of $97,188,000)

Status at Inception:

Initial feasibility studies conducted under a 1977 World-Bank funded project indicated a need for
extensive rehabilitation of the electrical distribution system in Egypt’s major cities in order to cope with
load-growth and reliability requirements. Harza’s feasibility study identified materials necessary for
procurement and installation under a five-year upgrade plan whose foreign-exchange cost exceeded $284
million. These materials included hundreds of kilometers of above- and below-ground medium/low-
voltage cables, in addition to literally millions of spare parts and tools, vehicles, meters, relays, switches,
and the like.

Project Highlights and Overview:

A pre-project feasibility and preliminary design study was conducted by Harza Engineering under an 1QC
issued by USAID in preparation of this project. (The World Bank subsequently extended additional
funding to Harza to expand their feasibility studies in preparation of parallel work funded by the World
Bank for regional electrification.) Harza’s involvement in assessing the requirements of distribution
network rehabilitation and expansion in these cities was used as justification for a sole-source award to
Harza for the implementation of this project.

Harza’s initial feasibility and preliminary design study illustrated an unambiguous need for urgent
rehabilitation and expansion work to satisfy rising demand and to assure reliability and quality of service.
Demand continued to grow at 10-13 percent per year in Cairo and Alexandria (where reliable data were
available.)

At inception, Harza produced a procurement schedule for a five-year period that totaled $284 million, of
which USAID’s portion would be limited to the original contemplated ceiling of $97.2 million. USAID
opted to obligate on an annual basis as the project implementation progressed. Harza continued to adjust
and refine procurement requirements during implementation, which covered substantial hardware and
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facilities to accommodate its deployment. Collaboration in Alexandria progressed positively, while in
Cairo, Shebin EI-Kom and Beni Suef continued investment in these areas was deemed in 1983 to be
unjustified. Focus shifted to Alexandria, where distribution company staff proved responsive to project
needs and competent to manage and implement long-range expansion plans. Harza and the Alexandria
distribution company management reassessed the project needs in that city, and additional procurement
plans were adopted. The project period of performance was extended by four years from its original
completion date of 30 September 1987 to 30 September 1991 to accommodate this adjustment.

Outputs and Outcomes:

This distribution rehabilitation and expansion project was the single largest such project in the world in its
time. USAID’s program of support funded the construction of seven warehouses, an inventory control
and work-order recording system, and plant and equipment for the installation and upgrade of substations
at the 380 V to 66 kV voltage levels, including cabling, meters, protective relays, fault indicators,
switches and grounding devices. USAID also funded hands-on training on the use of test instruments,
construction techniques, and network operations. A total of 784 man-days of training was conducted.

The project resulted in the extension of service life of critical distribution network equipment and
improved system reliability. Future system expansion was rendered simpler and more technically feasible
as a result of system design improvements and reconfiguration.

Comments and Lessons Learned:

The project produced remarkable improvements in the quality and availability of electric power to
residential, commercial, and industrial end-users in the four target cities, with the most remarkable results
in evidence in Alexandria. In Alexandria, immediate benefits included lower losses, more stable voltage
levels, and fewer service interruptions. System stability devices and improved safety and fail-safe
hardware also reduced the incidence of component failure due to voltage spikes, reducing maintenance
and replacement costs at substations.

All four cities’ distribution networks benefited from the construction of modern warehouse facilities,
which at the time of their construction were some of the best in the entire country. These warehouses
included modern computerized inventory and control systems. Fault-detection and diagnostic/system-
monitoring equipment made network operation and repair more efficient.

The multitude of project counterparts (i.e. distribution network management teams in the four targeted
cities) yielded quite different levels of success and collaboration, which complicated and frustrated the
project implementers. No single EEA counterpart was assigned to serve as the first and final point of
contact for the project implementation, which limited accountability and efficiency in the decision-
making process. This problem disappeared once the project was focused solely on Alexandria, where a
single responsible agent was assigned, and where an appropriate level of competence was exhibited on the
side of the counterpart agency. The reported inefficiencies in implementation and negotiation for small-
scale procurements are likely reflective of the difficulties in achieving efficient project management that
this underlying problem caused.

Conclusions: While substantial benefits have been documented, many aspects of this program’s design,
from a project-framing and project-management point of view, were seriously deficient. USAID seems
not to have anticipated the difficulty which the project implementer would face in attempting to
coordinate activities with multiple - and disparate -counterparts simultaneously. The project would have
likely enjoyed greater success had the parameters and expectations for the program been established with
all counterparts in advance and more explicitly, and with the designation of a single Egyptian
coordinating entity. USAID was wise to re-focus efforts on Alexandria, where success was being
achieved, and to curtail future investments where marginal returns were far lower.

Rating: Did Not Meet Expectations
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Energy Policy Planning

Summar of USAID’s Assstance

i . : . : Fundi :
’\ITS?TJ]E(; Project Title Project Period ( 1?&6”5 Project Purpose
263-0123 Energy Policy 1982-1992 20,856 To provide assistance to the Government of Egypf
Planning (GOE) in institution-building,  professional

development, and special studies related to energ
planning; and to institutionalize a capability within
GOE to analyze energy policy options being
considered by energy policymakers.

Status at Inception:

The Energy Policy Planning project was initiated during a period of growing financial requirements
to expand electricity generation and with low internal prices for petroleum products and electricity.
Energy policymaking at the time tended to be driven by immediate needs, and most decisions were
aimed at responding to urgent pressures to meet physical load and demand requirements, with little
consideration given to comprehensive integrated energy planning at a national scale. Moreover, the
GOE’s capacity to undertake comprehensive sector analyses for the energy sector, and to incorporate
the results of such analyses in formulating state energy policy, was limited. The Energy Policy
Planning project was intended to address this significant gap.

Project Highlights and Overview:

In the early 1980s, USAID/Cairo began to emphasize the need for more rational energy-sector policy and
planning capacity within the Government of Egypt. The experience of USAID’s program development to
that point revealed glaring inefficiencies within the fuel and energy complex in Egypt. The project was
launched during a period of growing financial pressures in Egypt, partly because of lower prices for oil
exports, but also associated with growing financial requirements to expand electricity generation and with
low internal prices for petroleum products and electricity. Energy policymaking in this atmosphere
tended to be driven by immediate needs, and most decisions were aimed at responding to urgent pressures
at the time, with little recognition of the need for a comprehensive integrated energy policy.

USAID sought to encourage more rational use of Egypt’s economic assets in the energy sector. This
project was intended to create the capacity within Egypt’s industry in order to better frame the future
development of the sector — a sector in which USAID would remain invested.

To serve as a counterpart agency, the Government of Egypt established an Organization for Energy
Planning (OEP), reporting to the Minister of Petroleum, originally to provide technical support for
Egypt's Supreme Council on Energy. In its early years, OEP emphasized an industrial energy
conservation program which remains a major part of its portfolio. Under the project, OEP’s capacity to
undertake energy policy studies was increased, and OEP was able to more credibly and usefully perform
an enhanced role in national energy policymaking.

The project was initially implemented under an inter-agency agreement through the Department of
Energy with Argonne National Laboratories (ANL) from 1983-1986, and then with a USAID/Cairo direct
contract with Meta Systems from 1987 to completion. There appeared to be, during the course of the
project’s implementation, several issues with coordination of project priorities between ANL and
USAID/Cairo, with USAID seeking to use the project as a vehicle for immediate policy discussion, while
ANL’s focus was based on a more literal interpretation of the project objectives as stated in the project
documents - the creation of capacity within the OEP. Present-day policy dialogue was not the project’s
immediate priority.
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ANL’s departure in early 1986 led to a hiatus of technical assistance delivery to the OEP as the selection
of a second implementer was conducted. Meta Systems did not mobilize their team until 1987. This
hiatus represented a significant setback in project progress, and led to a lack of confidence in each
another’s capabilities between the OEP and USAID/Cairo.

Notwithstanding project difficulties and tension between USG agencies, the project did achieve a fair
measure of success in elevating the OEP and building its capacity. The OEP was well endowed
materially with office space and suitable office equipment, including computer systems that provided
sufficient data-analysis and processing capabilities, as well as in-house desk-top publishing capabilities.
Most importantly, the OEP staff seemed to demonstrate a high level of technical knowledge and
sophistication, according to a project review assessment conducted in 1989 by an adjunct to the US
Department of Energy on behalf of USAID’s Science and Technology Bureau.

Outputs and Outcomes:

The primary objective of the project — "to assist the GOE to strengthen its institutional capability to
establish and maintain an energy information base and to conduct...analyses of energy...needs in support
of...energy planning"'® — was substantially achieved. An Oak Ridge National Laboratories interim
evaluation'® of the Energy Project Planning project concluded that the project had assisted the OEP in
developing sufficient internal capacity in terms of its leadership, institutional structure and systems, and
staff capabilities to serve the GOE in these functions. The demand for these functions, however, failed to
materialize, and the OEP’s services were not fully utilized to inform Government energy policy.

Comments and Lessons Learned:

After project completion in 1991/1992, the OEP placed its focus on the provision of training services to
various clients, including research centers, scientific institutes, and private-sector customers in energy-
efficiency policy, methods and technologies, and less so on high-level economic analysis of energy-sector
policy and development. In 2003, the OEP was placed under the authority of the Egyptian Ministry of
Planning. By all accounts, the significant capacity of the OEP that was developed under USAID
assistance was never fully exploited in the encouragement of the adoption by the GOE of more rational
and economically-sound public policy vis-a-vis the energy sector’s development. Its assignment to the
Ministry of Planning, and lack of direct relationship with the Ministry of Energy and Electricity, reflects
its marginalization as an institution influencing state policy in energy sector development. This seems
reflective of a failure on the part of the Government of Egypt to make rationalization of national energy
policy a priority; and of the continued treatment by the Government of Egypt of the energy sector as a
tool of social and development policy, wherein economic efficiency of the sector and its relationship to
the rest of the Egyptian economy remains a secondary consideration.

During implementation, the lack of coordination of USG agencies seemed to impact the utility of the
program. While USAID is reported to have made attempts to use the project as a vehicle for elevating
discussions of policy and sector rationalization, the project was never strictly intended as such. The
disconnect appears to have been evident from the outset, but never explicitly addressed with GOE
counterparts. USAID’s expectations of the project seem not to have been fully agreed with the GOE, and
were therefore not explicitly stated in the project design. Its focus remained on the development of a
technical capacity for which demand and opportunities for practical application seemed to remain absent
within broader the broader GOE policy-making framework.

Conclusions: Despite its name, and for a variety of reasons documented here and elsewhere in this report,
this project failed to produce the expected change in the GOE’s focus for energy-sector development.

165 Energy Policy Planning, Project 263-0123, Project Paper Logical Framework.
166 Interim Evaluation of USAID/Cairo Energy Policy Planning Project, accessible at:
www.ornl.gov/info/reports/1992/3445603659994.pdf
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Human analytical, and to a certain extent, institutional capacity was developed within the OEP, but this
capacity has yet to translate into policy transformation at the levels of government where it is needed.

Rating: Did Not Meet Expectations

Energy Conservation and Efficiency (Environment)

Summary of USAID’s Assistance

i T (e Fundin .
,\IT;?TJ]E(; Project Title Project Period ( 1?80(; $g; Project Purpose
263-0140 Energy 1987-1998 49,500 To promote and accelerate the adoption off
Conservation and improved commercial technologies, processes, and
Efficiency practices to save energy and increase industrial
(Environment) efficiency, and to enhance Egyptian institutional

capacity to implement energy conservation.

Status at Inception:

Egypt’s industrialization and economic recovery, as well as energy use, was accelerating rapidly during
the 1980s'®”. The environmental impact of this growth in consumption began to manifest themselves, and
urban air quality was of particular concern. High-sulphur fuel oil used in power generation, over-use of
heavily subsidized leaded gasoline, and insufficient controls and standards for industrial pollution all
contributed to heavy urban pollution and high incidence of morbidity. For example, 29 percent of
children in Helwan suffered from obstructive lung diseases attributable to air pollution emanating from
the Helwan cement plant, compared to a nine-percent in rural Egypt.*®® Concern for environmental issues
was increasing as awareness grew, and Egypt’s government was being pressured by donor agencies to
improve its environmental policies. At the same time, projected price increases for fuels and electricity
piqued interest in energy efficiency measures.

Project Highlights and Overview:

During the first phase of the activity, the project’s emphasis was on the identification and implementation
of energy-efficiency technologies and training of Egyptian personnel. Through 1993, the project had
identified 130 plants in the public and private sector as potential targets for energy-efficiency efforts. Of
these, 58 were selected for further review, and feasibility studies were conducted to determine the
technical and economic feasibility of appropriate applications. The primary technology pursued was in
boiler efficiency (fuel-mixture optimization), which was rolled out in 54 plants, resulting in savings
estimated at $11.5 million per year. The Energy Conservation and Efficiency Project (ECEP) was re-
named the Energy Conservation and Environment Project in 1993.

The 1993 project amendment built on the successes of the project up to that date. The amendment and
project re-design was intended to improve the effectiveness of the project in promoting replicability and
sustainability of the energy conservation activities, reallocating funding to reduce emphasis on higher-
cost energy conservation technologies, encouraging increased cost-sharing by pilot-project beneficiaries,
increasing the web of Egyptian consulting firms engaged in project implementation, focusing on low-
cost/no-cost approaches to energy efficiency, and increasing efforts in public outreach and awareness.

167 Egypt’s total energy consumption rose by over 100% during the period between 1980-1989. Source: World
Bank World Development Indicators database.

168 Nasralla MM 1992 A Report on Air Pollution and Noise in Egyptian Cities, Egyptian

Environmental Affairs Agency, Cairo, Egypt.
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Outputs and Outcomes:

The project identified 25 opportunities for technology demonstrations at industrial facilities chosen for
their energy-efficiency potential, including the implementation of a $600,000 gas-analyzer program that
increased efficiency of boilers at 54 plants, generating a savings of $11.5 million per year'®

In addition to the technology applications, significant institutional capacity was developed within the
Egyptian counterpart institutions participating in the Energy Conservation and Efficiency Project.
Identified target institutions were: the Tabbin Institute for Metallurgical Studies (TIMS), the
Development Research and Technological Planning Center (DRTPC), and the Federation of Egyptian
Industries. A training schedule for both in-country and US-based training of key Egyptian counterparts

was created as follows:'"°

Target Audience/Participants Number of Trainees
In Egypt InUS Total

Industrial Enterprises 100 3 103
Architecture and Engineering Firms 50 2 52
Other Egyptian Participants 200 5 205
TIMS and DRTPC 50 2 52
Ministry of Industry 10 2 12
Federation of Egyptian Industries 20 2 22
TOTAL TRAINEES: 430 16 446

The program of demonstration projects included electric motor efficiency, combustion efficiency
(boilers), waste-heat recovery (process heat), energy management systems (monitoring and control),
insulation, and high-efficiency lighting.

The project documents estimated that the annual energy savings resulting from the activities of the project
should equal $47 million, or just under the total $49 million investment that USAID authorized for
programming to this activity. The resulting IRR from this activity was thus projected to be nearly 96
percent, with a payback period of just over one year — an incredibly sound investment of resources.

The legacy ECEP institution is now providing consultation on energy-efficiency on a quasi-commercial
basis. Although it does not function as a one-stop shop for energy-efficiency solutions (i.e. is not an
ESCO), the ECEP are working now with UNDP/GEF on developing ESCO industry in Egypt.

Comments and Lessons Learned:

The project’s re-definition in 1993 to emphasize replicability of demonstration project results was
appropriate, and should (arguably) have been a feature of the original project design.

USAID source and origin restrictions for physical materials procured under demonstration projects likely
impacted the ability of project implementers and, more importantly, Egyptian project counterparts to
accurately assess the net-present-value (NPV) of pilot-project investments. Where US equipment was
installed when non-US equipment of equal quality would have been significantly less expensive, the
demonstrated cost-savings (and thus replicability) of energy efficiency investments would have been
negatively affected. The evaluation team confirmed that NPV calculations for demonstration project
investments used only the actual cost of inputs, and no proxy values (to represent lower-cost alternative

169 Reported in Energy Conservation and Efficiency Project project amendment documents, p. 12 (circa 1993.)
170 Ibid., p. 30
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equipment) were incorporated into any evaluation of likely real-world implementations. In future
demonstration projects whose focus is not only a proof-of-technology, but also a proof-of-concept from
financial point of view, source-and-origin restrictions on imported equipment should be relaxed, or at a
minimum, projects should require that parallel assessments of project benefits are conducted using proxy
values where lower-cost non-US equipment might be deployed in real-world replication of the results.

Conclusions: The project did succeed in introducing important energy-efficiency and economic concepts
and technologies in Egypt, and in training a great many professionals in the application of important
analytical tools. While energy-efficiency opportunities remain to be aggressively pursued in Egypt, this is
mostly attributable to the inadequate price-signals that still prevail in the economy.

Rating: Met Expectations

Aswan/High-Dam Power Station

Summary of USAID’s Assistance

i . : . : Fundi :
ﬁ;%iztr Project Title Project Period ( 1Lfgoén$% Project Purpose
263-0160 | Aswan/High-Dam 1982-1995 139,516 The project purpose was to assist the EEA in the|
Power Station rehabilitation and modernization of the Aswan High

Dam. An original design fault affecting the
reliability of the turbine runners jeopardized the
longevity of the station and caused frequent and
prolonged outages for repairs, affecting plang
reliability and low-cost base-load availability of the|
Egyptian power system.

LOP Funding: $139,516,000 (1982 original obligation; amended 1994 obligation and authorized ceiling
raised to $140,000,000)

Status at Inception:

The High Dam at Aswan and the 500 kV lines connecting it to Cairo were constructed during the 1960s
on assistance provided to Egypt by the Soviet Union. The dam was designed to fill the man-made Lake
Nasser along the Nile, abating seasonal flooding, regulating irrigation off-take, and providing
hydroelectric power. The dam was constructed with twelve 175 MW hydroelectric turbines, providing
low-cost base- and peak-load power. The first units were placed in operation in 1967, with
commissioning complete by 1970. During the first inspection conducted in 1969 of the two units already
in operation, cracking of the turbine blades were observed on the 135-tonne Francis-type hydraulic
turbine runners. Soviet technical advisors suggested that this was not uncommon, and normally rectified
by simple welding repairs. The EEA heeded this advice and repaired the runners accordingly. As other
units were brought on-line, similar cracking was found and repaired after the initial two years of
operation. However, in 1971, additional cracking was discovered on previously repaired units, indicating
a chronic problem calling for more substantial remedial measures. Soviet design experts suggested the
problem was the result of improper low-head operation of the turbines, for which responsibility was
attributed to the EEA’s own engineers. Subsequent consultations with numerous metallurgists and
engineers over the following nine years yielded a consensus conclusion that the runners themselves were
of faulty design, yielding vibration problems that resulted in the fatigue cracking that was observed. The
only remedy to eliminate the problem appeared to be the replacement of the runners themselves with ones
of proper design for the given operating conditions.
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Project Highlights and Overview:

USAID conducted an initial evaluation of options for dealing with the High Dam’s design faults, and
concluded that the possibility of catastrophic failure of all twelve units was high, and that therefore all
runners on all twelve units should be replaced.

The initial project focus was to be on the replacement of the twelve Francis-type hydraulic runners.
During the design phase of the program, additional deficiencies of the plant infrastructure were identified
in the 500 kV circuit breakers at the plant substation and on the 500 kV transmission lines leading from it
to Cairo. The replacement of the circuit breakers and of the obsolete relay devices on the 500 kV lines
were incorporated into the project at the request of the EEA, coordinated with parallel financing of partial
replacement of other transmission-line relays financed by other donor sources.

In addition to the above, the 15 kV generator circuit breakers were also found to be defective and subject
to failure. Likewise, corrosion was found to have damaged the upstream and downstream gates, making
it impossible to properly de-water the intakes (penstocks) and perform work on the turbines. The
replacement of the 15 kV circuit breakers and the rehabilitation of the gates and associated mechanical
equipment was funded through an additional obligation of $40 million in 1987, at which time the period
of performance was extended through June 1995.

The project is observed to have increased the efficiency of turbines at the dam by 3.7 percent through
replacement of the Soviet-designed runners. Plant reliability has increased, gates are now fully and
reliability operational, and circuit-breakers and transmission line reliability have also been increased. The
plant’s output is now roughly 9 TWh per year, and increases in plant efficiency and reliability are
estimated to yield an avoided consumption of the equivalent of 2 million tons of fuel oil (*mazout”/No. 6
oil) per year (i.e. avoided load compensation by thermal plants elsewhere in Egypt.) The plant’s useful
life was extended by at least thirty years.'™

Outputs and Outcomes:
The High Dam rehabilitation and modernization project’s results were achieved through:

® |nstallation of replacement and reconditioning of runners, bearings, and generators and the extension
of turbine useful life;

® |nstallation of protective 500 kV line relays and circuit breakers to improve system reliability;
® Replacement of 15 kV circuit breakers;

® Rehabilitation of water-control gates, tubes, and associated plant operation & maintenance heavy-lift
equipment.

The rehabilitation work at the plant improved the plant’s efficiency by 3.7 percent, improved its
reliability, and extended its useful life by at least thirty years. The High Dam remains Egypt’s largest
single generation plant, with an installed capacity of 2100 MW.

Comments and Lessons Learned:

The High Dam rehabilitation project was an instructional undertaking for USAID, the EEA, and
implementers alike. The complexity and scope of the project yielded important lessons on project design
procedures and implementation management, as well as providing a unique opportunity to develop and
deploy cutting-edge technical methods and approaches.

171 Sources: EEHC 2004/2005 Annual Report, p. 17; Project Assistance Completion Report for USAID Project
263-0160, p. 7.
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The revision of project scope post-mobilization reveals the difficulty in fully scheduling an assistance
program of such magnitude and complexity. The additional requirements for project success appeared to
be of manageable scope and cost. However, these were unforeseen at project inception; and could have
proven far more costly. In committing to projects that have the potential to require significant expansion
in scope — and in funding requirements — USAID should consider engaging a single implementer to
whom all project risks can be assigned. A single implementer might be contracted to conduct feasibility
and original project design, and thereafter implementation.

During this project implementation, in addition to completing the engineering and construction
requirements of the project, implementing contractors delivered significant amount of training to local
Egyptian counterparts. The benefits of this will have long-lasting effects beyond the immediate benefits
to the High Dam and Egypt’s electricity system. Where possible, USAID projects should seek to take
maximum advantage of the opportunity to transfer skills to local workforces.

This engineering and construction project was truly unique at the time. The engineering challenges
offered implementers the opportunity to test their limitations and deploy techniques that had not
previously been applied, but which since have been adopted industry-wide, in particular with respect to
the testing of the integrity of the replacement turbine runners.

Conclusions: This USAID intervention was timely and well-implemented, and delivered significant
tangible and intangible benefits. It also provided an opportunity for its implementers — local and off-
shore — to prove construction and maintenance techniques that were then state-of-the-art.

Rating: Exceeded Expectations

Alexandria Electrical Network Modernization

Summary of USAID’s Assistance

Project . : . : Funding )
Number Project Title Project Period (L,000$) Project Purpose
263-0194 Alexandria 1989-1998 49,488 To rehabilitate/modernize Alexandria’s distribution
Electrical Network network; and install regional control center to
Modernization improve network efficiency.

Status at Inception:

The distribution network in Alexandria consisted of a 20 kV and 11 kV infrastructure in 1989, serving a
predominantly residential base (one million customers), with 156,000 industrial and commercial
customers served by a 380 volt distribution network. (A small number of large industrial customers were
supplied at the 20 kV and 11 kV levels.) The total service area of the Alexandria network was
approximately 2600 square kilometers, separated into sixteen different operating districts.

Project Highlights and Overview:

The network rehabilitation component of this project included the modernization of over seven hundred
transformer points with associated overhead power lines, the upgrading and installation of 283 kilometers
of 11 kV cabling and service and junction boxes, 23 11 kV distribution boxes, numerous voltage
regulators and capacitors, diagnostic and remote data-relay equipment and switches. Additionally,
substantial training was provided to network operators on the safe and reliable operation and maintenance
of a modern distribution network. USAID’s contactor, Black and Veatch, scoped the project and oversaw
its implementation.

The construction activities for the rehabilitation program started in December 1991 with the utilization of
residual material procured under USAID’s earlier network modernization/rehabilitation project in
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Alexandria (263-0033), while engineering activities began with initial network survey, data-gathering,
and system design at project inception in April 1991.

By eliminating the voltage fluctuations which had plagued the Alexandria service area, the Alexandria
Electrical Network Modernization produced significant improvements in service quality as well as a
notable reduction in losses.”? This was achieved through the rehabilitation of existing 11 kV distribution
points and 380 volt transformer points, and the replacement of cables, connectors, fault indicators,
grounding circuitry, and load-break disconnect switches to enhance reliability. In many instances, there
was substantial re-design of transformer points and network configuration to enhance safety and ease of
service and maintenance. The improvement in fault-detection capability of the system has delivered
increased reliability and reduced costs of maintenance and repairs.

The completion of the Alexandria Regional Control Center complemented the network rehabilitation
undertaken under this project by providing system operators with the means to monitor and control the
extensive Alexandria network from a central location, enhancing reliability by enabling operators to
isolate system faults in real-time and thereby minimize service interruptions and avoid costly load-losses
and shorten repair times.

Outputs and Outcomes:

The project contributed to the modernization of the Alexandria distribution system through procurement
and installation of equipment, as well as training of personnel and capacity-building within the AEDC.

Modernization efforts included:

® |nsulation of 600V overhead cables. (Noteworthy was the AEDC’s decision to procure these cables
from local manufacturers, who tooled-up to produce them per the specifications of the project. These
specifications became the new norm for Egyptian low-voltage overhead cables);

® Introduction of capacitor banks to improve efficiency and regulate voltage;

® Design and installation of fiberglass splice boxes, reducing electrical-shock hazard at street-level
(several incidents of fatal electrocutions had been reported due to metal-construction splice boxes’
short-circuiting.)

® Fault-detection device installation to improve ability to isolate, identify, and repair underground
faults;

Training was provided on the use of modern testing equipment, construction tools, fault-repair techniques,
and the use of computer-aided-design tools and computerized work-order processing and recording
systems. Additionally, specifications for an advanced communication system to facilitate
maintenance/repair-work efficiency were delivered. Installation was underway at the conclusion of the
project.

Comments and Lessons Learned:

Implementation of this project was successful in large part due to the professionalism and dedication
exhibited by the management of the Alexandria distribution system (AEDC). Nevertheless, this
performance could have been improved if management authority on the AEDC side had been delegated to
a level below the AEDC chairman. Towards the end of the project, this mode of operation did prevail,
with noticeable increase in efficiency, as trained AEDC staff were given more autonomy in the resolution
of daily management issues.

172 Project Assistance Completion Reports, Alexandria Electrical Network Modernization project 263-0194, p. 12-
13; attachment 7 graphic depiction of voltage fluctuation levels.
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The project made rational use of existing material (surplus cable) available to the AEDC from previous
assistance activities, rather than focusing on all-new procurement for project implementation. This
resourcefulness extended the value of the project by reserving fungible resources for other project
requirements. Additionally, the attempts to source locally-made cable and other hardware were wise and
beneficial, not only from the point of view of cost savings, but also in the impact this had on support and
development of the local electrical equipment supply and manufacturing industry.

Conclusions: The project delivered significant improvements in system reliability and service quality by
eliminating voltage fluctuations in the Alexandria service area'”®, and enhanced the distribution system’s
operators’ ability to analyze system operations and diagnose faults. Additionally, it contributed to the
growth of the local power-equipment supply industry by sourcing commodities locally where possible.

Rating: Met Expectations

Talkha Combined Cycle Power Plant

Summary of USAID’s Assistance

i . : . : Fundi :
ﬁ;%iztr Project Title Project Period ( 1Lfgoén$% Project Purpose
263-0196 | Talkha Combined 1986-1991 64,674 To increase the efficiency and productive capacit
Cycle Power of the existing eight gas turbines at the Talkha
Plant thermal power plant through the addition of Heaf

Recovery Steam Generators.

Status at Inception:

The Government of Egypt continued to view the Egyptian energy sector as the primary catalyst for
economic growth. The oil industry and the hydroelectric potential (Aswan and High Dam facilities) were
centerpieces of Egypt’s energy policy. Egypt’s emphasis in hydrocarbon development was on oil in the
Gulf of Suez area, and in downstream activities (refineries). Associated gas from oil production was
recognized as a valuable byproduct, and was directed towards power generation. The US government
emphasized Egypt’s power system as a critical element in its program of assistance in the recovery of
Egypt’s economy.

By 1982, it was widely recognized that Egypt’s reliance on crude oil production as the bedrock of its
energy industry could not be sustained. Existing power generation facilities consumed about 35 percent
of oil and 50 percent of natural gas produced by Egypt. The increasing scarcity of oil and associated gas
made efficiency of power generation an obvious priority.

The rapid growth of demand for electric power represented an obstacle to efforts to increase and maintain
plant efficiency. Scheduled maintenance (requiring that capacity be taken off-line) intervals were
extended, reducing plant efficiency while keeping capacity available to meet load requirements. System
shortages amounted to up to 500 MW on occasion, and resulted in significant load-shedding. An increase
in generation capacity and improvements in efficiency were the dual priorities of the GOE’s power-sector
development strategy.

Project Highlights and Overview:

The project was conceived of in order to increase the efficiency and productive capacity of the existing
eight gas turbines at the Talkha thermal power plant through the addition of Heat Recovery Steam
Generators (HRSGs). The HRSGs were designed to use the thermal energy from exhaust gases being

173 Ibid.

Evaluation of USAID/Egypt's Utility Projects: Final Report 166



discharged from the existing gas turbines, converting the heat into steam to drive two steam turbines of
name-plate 55 MW capacity each. The Talkha plant had been constructed through a USAID grant made
in 1976 under project number 263-0008. Construction design of the original plant had anticipated the
subsequent installation of steam-generators and steam turbines, which was the objective of this project.

The Talkha gas turbine plant, constructed under USAID grant 263-0008, had been designed for the
eventual addition of a steam-cycle to increase its efficiency and energy output. In 1985, the EEA
requested that USAID finance the addition of the steam-cycle equipment, which consisted of heat-
recovery steam generators (HRSGs) and steam turbines. With these additions, the Talkha plant would
become a combined-cycle gas turbine, the state-of-the-art plant configuration in terms of generation
efficiency.

Outputs and Outcomes:

As part of the project, the eight existing 24 MW GE gas turbines were to be upgraded to improve gas-
flow efficiency and increase turbine output by five percent, with an associated fuel-combustion efficiency
of three percent. The high-temperature exhaust gasses would be discharged into eight HRSGs, which
(operating as two sets of four units) would direct generated steam into two steam turbines, generating an
additional 55 MW each (110 MW total.)

General Electric mobilized on the project in May 1987 and began construction in July of the same year.
The gas-turbine upgrades constituted the first element of the program, and continued through late 1988.
The anticipated 10 MW in additional output was not demonstrated at the completion of this phase, and
GE was required to reimburse a sum of $850,000 in liquidated damages.

In parallel with the gas-turbine upgrades, in 1987, GE began the construction of the steam-cycle elements.
The HRSGs and steam turbines were placed in operation in July 1989. While output and efficiency were
increased at the plant, target values were not met and GE was assessed an additional $200,000 in
liquidated damages.

While predicted efficiency and output improvement targets were not met, there was nonetheless a
significant increase vis-a-vis both of these indicators. Plant thermal efficiency increased from 25.4
percent to 35.2 percent, with an increase in power output from the plant by 50 percent. The associated
savings (due to efficiency improvements) was calculated to represent 251 thousand tons of mazout (#6
fuel), or a savings of EGP 36 million.'™ Plant peak output increased by 52 percent, or 282 MW.

In addition to the direct outputs of the project (increased plant efficiency and capacity), significant
technology- and knowledge-transfer resulted from this project. Prior to the project, the EEA had no direct
experience with combined-cycle technology. As part of the project, GE provided copious in-country and
off-shore training for the Egyptian counterpart personnel. The EEA subsequently used the training
experience provided by GE as the basis for the EEA’s own training program, thus multiplying this
knowledge-transfer effect.

Comments and Lessons Learned:

Staff retention for the best-trained individuals became a problem for EEA. Of the seven who underwent
the most intensive off-shore (US) training, four subsequently departed.

The use of turn-key contracting mechanisms proved appropriate in this project, especially in light of the
non-achievement of key performance indicators (efficiency and capacity increases.) GE was assessed
liguidated damages as compensation for the shortfalls in efficiency gains and output capacity increases.
The use of the turn-key contracting mechanism also allowed all of the sub-contracting and commaodity
procurements during implementation to be managed internally by the single responsible entity (General

174 Based on 1.95 TWh of power generated in the EEHC 1990/1991 reporting period.
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Electric), thus placing the onus on GE to ensure efficiency and negotiate coordination of suppliers and
service providers.

Conclusions: While anticipated plant efficiencies were not met, the value of the shortfall was (at least
notionally) compensated through the assessment of liquidated damages paid by GE. Over 100 MW of
new capacity was added, and significant knowledge-transfer occurred.

Rating: Met Expectations

Power Sector Support - |

Summary of USAID’s Assistance

Project . : . : Funding ,
Number _ PrOFELTHE  PrOBSLPENOY (qong) PRI

263-0215 Power Sector 1989-2004 460,656 To continue to promote the reduction of subsidies|
Support -1 provided to the power sector through the provision
of capital infrastructure incentives to the GOE.

LOP Funding: $460,656,000 (1989 original funding ceiling $336,000,000; amended in 1990, 1991, and
1992 (twice) to final ceiling authorization.)

Status at Inception:

By 1989, Egypt’s installed capacity had grown from its original 1976 level of just under 3.8 GW to
around 11 GW, with per-capita consumption growing at approximately 8 percent per year during that
period. USAID’s assistance to the sector’s development had contributed drastically to its growth, and
was instrumental in the construction of new generating capacity and expansion of the transmission and
distribution networks. USAID’s assistance accounted for approximately 25 percent of the total installed
capacity in 1989.

Energy losses had decreased significantly by 1989 as compared to the mid-1970s, and reliability and
quality of service had increased substantially. The system had evolved from its unreliable and
uncoordinated base in the early 1970s to become an integrated and centrally-monitored and coordinated
sector in 1989.

Despite the achievements in the system’s evolution to which USAID assistance had made a significant
contribution, Government of Egypt policies continued to distort the sector’s economics, and retard its
organic and sustainable growth. Tariffs remained a tool a social and economic development policy,
which was directly at odds with the long-term objective of a self-sustaining and efficient power sector to
support Egypt’s growing economy. To the contrary, the continued distortions in power tariffs encouraged
over-consumption, thus accelerating demand growth and introducing distortions in the Egyptian economy
in favor of investment in energy-intensive (and inefficient) heavy industry processes. The burden on the
GOE to expand generation capacity to meet demand growth was thus exacerbated, diverting public
resources from other spending priorities.

Project Highlights and Overview:

The Power Sector Support — | project was intended to promote the reduction of subsidies provided to the
power sector through the provision of capital infrastructure incentives to the GOE. Project funding was
released in trances upon satisfaction of policy-reform milestones and conditions.

The project was framed as supporting the Government of Egypt’s purported program of reform of the
electricity tariff policy and subsidization of the power sector. Appropriate price signals were seen s
necessary to encourage conservation, thereby abating demand growth and slowing the pace of required
investment in expanded generation capacity. More cost-reflective power tariffs would also reduce the
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level of subsidy indirectly provided by the Government to the power sector in the form of subsidized
(suppressed) prices charged for natural gas and fuel-oil provided for use in electricity generation. The
initial tranche of $136 million under this project was provided in 1989 to fund the construction of a 150
MW combined-cycle generating unit at the Cairo-South power station, to rehabilitate an existing 350 MW
thermal unit, to relocate gas-turbine generators, and to provide commodities and design and engineering
technical assistance to the EEA.

In 1990, and additional tranche of $115 million was provided to fund technical assistance (design,
engineering, and procurement-management) services for the construction of a 1200 MW thermal power
station at EI-Kureimat, including partial funding for hardware for the station’s first unit. Funding under
this tranche also supported upgrades at the National Energy Control Center. This funding was released
upon verification of a 38 percent increase in average tariff levels in 1990, satisfying a key USAID
condition for funds release.

In June 1991, upon verification of a 50 percent increase in average electricity tariffs, USAID released a
third tranche of funding in the amount of $100 million to fund the continuation of technical assistance
services at the EI-Kureimat power plant, including procurement of hardware for the station’s second unit.

In 1992, total tranche releases of $80 million were provided upon verification that electricity tariffs had
increased to the level of 69 percent of economic cost. This funding provided for the completion of
assistance to the Cairo South combined-cycle project, as well as additional equipment for the upgrades at
the National Energy Control Center and rehabilitation at the Cairo West power station.

In 1993, the Power Sector Support project was amended to continue support to the EEA in improving the
efficiency of network operation and the reduction of transmission losses. Investment in the Cairo
Regional Control Center would improve system reliability at the high- and medium-voltage levels by
allowing for real-time collection and monitoring of data on system performance, remote operation of
system circuit breakers, and improved communication between and among network operators at remote
sites and at the central control center. These improvements would reduce the incidence and duration of
forced outages, while the Abu Rawash substation would improve network reliability at the 220 kV level.

Funding was originally sought to provide for equipment and installation services at the Cairo Regional
Control Center and consultant services, equipment, and construction of a new 220 kV transmission
substation at Abu Rawash in response to a declared intention by the GOE to increase electricity tariffs to
80 percent of long-run marginal cost (economic cost) by July 1993. In the end, the reduction of grant
amount from $65 million to $30 million resulted from the failure of the GOE to fully meet the 80 percent
benchmark, and came at the immediate expense of the Cairo Regional Control Center, although support to
it would be indicated through diversion of funding from the El Kureimat component of the Power Sector
Support project.

Outputs and Outcomes:

The project funded or directly supported the investment in plant and equipment at numerous power-
station and network operation installations in Egypt under the six incremental tranches disbursed:

® Construction of a 150 MW CCGT at Cairo South, providing an effective 165 MW of additional
capacity and with an efficiency of 48 percent;

® Rehabilitation of the 350 MW thermal plant and relocation of gas turbines to Hurghada, adding an
additional 85 MW of capacity and facilitating the transition (rendering economic) from fuel-oil to
natural gas;

® Engineering and procurement services for a 1200 MW thermal plant at EI Kureimat and equipment
packages for Units 1 and 2 of the El Kureimat plant;
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® Upgrading of network monitoring and control facilities at the National Energy Control Center,
including the expansion of EEHC’s microwave communication system to the Suez area and enhanced
system-monitoring and reliability;

® Rehabilitation of four steam-turbine units, compressed-air system upgrade, and spare parts
procurement at the Cairo West power station;

Comments and Lessons Learned:

The Power Sector Support project was coordinated with activities of other donor agencies. Power-sector
reform was the focus of attention by the World Bank, IMF, and USAID in their discussions with the
GOE, given the significance of the sector to economic growth and the substantial drain that its continued
subsidization represented on the Egyptian state budget. World Bank lending programs were aligned with
USAID in the imposition of conditionalities on tariff reform within the power sector, while the IMF
identified similar requirements for the reduction of state-funded (direct and indirect) subsidy to the sector.

While the conditionality matrix attached to the Power Sector Support project did emphasize the
achievement of cost-recovery end-user tariffs, this emphasis seems to have been incomplete, with focus
merely on average tariff levels without specific conditions on cross-subsidization among customer
classes. Further, emphasis in the form of a conditionality matrix on tariff reforms, without emphasis on
needed institutional reforms within the sector at the operating and policy-formulation levels appears to
have been a significant omission of focus. The GOE appears to have been quite willing to declare
acceptance and agreement with the USAID conditionality matrix in order to access the funding for direct
investment in capacity that was being offered as an enticement to enact required reforms. In the event,
the political will seems to have been absent when it came to advancing a real reform agenda. In other
words, the reform agenda appears to have been imposed from outside, without full subscription to it at the
level of GOE policy makers, perhaps deriving from a less-than-perfect understanding of the economic
rationale behind the recommendations that it contained.

Conclusions: USAID’s explicit rationale for the Power Sector Support program was the advancement of
a policy reform agenda through inducements to the sector in the form of granted capital for investments.
An overwhelming majority of project resources were ultimately directed towards the management of the
programming of the investment capital — the provision of the inducements themselves — rather than on the
achievement of the project’s ostensible raison d’etre. It would also appear that the policy reform agenda
pursued within the framework, while correct in its trajectory, stopped short of defining a targeted end-
state in terms of regulatory and institutional framework.

Rating: Did Not Meet Expectations

Power Sector Support - 11

Summary of USAID’s Assistance

Project . : . : Funding )

N Project Title Project Period (1,0009) Project Purpose

263-0224 Power Sector 1994-2006 172,300 To support the commercialization of the Egyptian
Support - I power sector.

Status at Inception:

By 1994, USAID’s assistance to the Egyptian electricity sector had totaled $1.6 billion in project and
commodity assistance for the construction of power plants, transmission and distribution networks,
substations, and control centers. USAID’s assistance had a marked impact on the performance of the
Cairo and Alexandria distribution networks, and had contributed to the installation of 3 GW of new
generation capacity (with an additional 1.35 GW then still under construction), and to the rehabilitation of
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a further 2.7 GW (including the High Dam rehabilitation project.) Energy losses and the incidence of
system outages and load-shedding had decreased significantly, with the gap between supply and demand
substantially diminished. By 1994, over 95 percent of all urban and rural areas of Egypt were electrified,
with all villages with populations of over 1000 inhabitants connected to the grid.

In 1989, the Government of Egypt began to reorient sector development policy toward the achievement of
a modicum of sector self-sustainability. Tariff reform topped this agenda, albeit only half-heartedly
implemented.  Nevertheless, between 1989 and 1993, three incremental tariff increases were
implemented, and by 1993 the weighted average tariff system-wide was 73 percent of full-cost recovery
levels (i.e. long-run marginal cost.) Nonetheless, financial sustainability of the EEA remained in
jeopardy, with liabilities for long-term debt servicing increasing by around 1000 percent between 1985
and 1991, as a result of the EEA’s failure to meet its revenue requirements due to low tariffs, low
collection rates, and operational inefficiencies.

Simply put, the constraints faced by the EEA in pursuing the object of financial and operational self-
sustainability were considerable. The EEA had no authority to retain its own revenues, limited influence
on tariff levels, had no control over its own resources for the purposes of system expansion, and in many
respects simply lacked the organizational capacity to perform as a commercially-oriented entity.

Project Highlights and Overview:

The Power Sector Support — 11 project was originally conceived of as a seven-year, $200 million project,
the Power Sector Support Il Project would fund capital investments at selected power-sector installations
and provide targeted technical assistance as an enticement to the GOE to fulfill sector-reform
commitments made under a Memorandum of Understanding between the Government of Egypt and
USAID.

As originally framed, the project would promote the development of an efficient and self-sustaining,
commercially-oriented power sector in Egypt. Focus would be on the transformation of the Egyptian
Electricity Authority into an autonomous quasi-commercial entity.

The Power Sector Support 11 project was designed to help the GOE and EEA remedy the problems that
the EEA faced in achieving efficiency and self-sustainability for the EEA. Policy and institutional reform
objectives towards this end were outlined in a Memorandum of Understanding between the GOE and
USAID as part of the Power Sector Support Il project. These were contained within a policy matrix, and
related to:

® Tariff reform to achieve full-cost-recovery tariffs (100 percent of long-run marginal cost), per a
methodology to be agreed between the GOE and USAID;

® Financial management within EEA, better management of revenues and collections, and better
financial asset and liability management;

® Achievement of operational autonomy for the EEA, removing direct managerial oversight from the
Ministry of Electricity and Energy and placing it in the hands of the EEA’s management;

® Regulatory reform, including the establishment of an autonomous, transparent, and technically
competent regulatory board to enable “informed decisions regarding economic, financial,
environmental, and service issues”;

® Business processes within EEA, including technical functions such as load-forecasting and the
formulation of long-term development plans and strategies, maintenance procedures, economic
dispatch capabilities, etc.;

® Implementation of a staff-development strategy to enable increased operational and management
efficiencies at all levels.
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The Power Sector Support Il project was launched in the context of ample coordination among donors,
specifically among USAID, the World Bank, the IMF, as well as the AfDB and EIB. These donor
institutions had linked support to the sector’s development to policy reforms. By 1994, the World Bank
had suspended lending activities due to non-compliance with the World Bank’s conditionalities, including
the continued subsidy to the sector through the provision of subsidized fuel to generation stations. In
1994, it appeared that USAID would remain the key donor supporting the GOE in the power-sector’s
development, linking continued capital financing of power-sector projects with the implementation of the
reform agenda contained in the Memorandum of Understanding (which was itself in part the product of
coordination with the World Bank’s program.)

Outputs and Outcomes:

The project produced two broad categories of outputs: policy/institutional reforms and infrastructure
investments (construction and equipment delivery).

Specific intended outputs in the policy/institutional reform category were improvements in EEHC’s
financial viability and increased autonomy (commercialization); the creation of a modern regulatory
regime; and the institutional capacity of EEHC’s system planning and management efficiency.
Achievements under this rubric (policy/institutional reform) were the primary objective of the Power
Sector Support — 11 project (although in terms of funding, this aspect of the program was allocated only
eight percent of the total project funding.)*"

Under infrastructure development, the project proposed to fund the procurement and installation of static
VAR compensators to replace outdated rotating (mechanical) synchronous condensers that were no longer
performing. The project also included funding for the installation of a new substation at Wadi EI Natroun
to cope with growing demand growth in the region. Investments also included the creation of Canal and
Northern Upper Egypt Regional Control Centers improve regional network reliability and stability, and
the installation of a SCADA capability at the High Dam.

By the time of the project’s completion, two major achievements had been noted. First, the EEA was
completely transformed, unbundled, and commercialized, and is now structured as a number of separate
generation, transmission, and distribution companies that operate independently, while owned by the
state-owned Egyptian Electricity Holding Company. The creation of the EEHC by presidential decree in
2000 was a milestone in the evolution of the Egyptian electricity sector. Separately, the creation of the
Electric Utility and Consumer Protection Regulatory Agency which came into being in 2002 forms the
second critical piece of an institutional framework that, with the right political will and vision, can
support and facilitate the emergence of a modern electricity industry in Egypt. Both of these
achievements are the direct result of USAID’s Power Sector Support Il project.

Comments and Lessons Learned:

As with previous USAID-funded projects (in particular the Power Sector Support | project), the
overwhelming majority of project resources under this project were allocated to the provision of capital
for investment in physical plant and the technical (design/engineering/construction) services that that
required. In terms of resource allocation, emphasis on policy reform and institutional-capacity building
was relatively low. This is explained in the presentation of the project in its original design as seeking to
achieve its primary objectives - the overhaul of the policy environment and transformation of the sector
towards commercial orientation - through the provision of enticements in the form of granted capital for
infrastructure investments.

It seems clear (and was reinforced in discussions with GOE and EEHC representatives interviewed during
the course of this evaluation) that the GOE’s main interest, notwithstanding declarations and agreements

175 Power Sector Support — Il Project Paper (263-0224), circa July 1994, p. xv.
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in memoranda of understanding, was and remains the provision of low-cost capital for continued
construction. It appears that the GOE never shared a true sense of ownership of the reform agenda.

USAID’s conditionality matrix was deficient in at least two key respects.

® First, it left ambiguous the definition of full-cost recovery levels (i.e. the calculation of LRMC) in
leaving the agreement on a methodology for this calculation for a later date, and subject to acceptance
by the Government of Egypt.

® Second, the conditionality matrix did not sufficiently emphasize the role and authority of the
regulatory commission.

Today, electricity is priced at near to full-cost recovery levels (97%) at the end-user tariff levels — LRMC
as viewed from the point of view of EEHC itself. However, this does not take into account the value of
the subsidy provided in the reduced price charged for fuel used in power generation.

In the end, while the regulatory commission was established and exists to this day, it lacks many of the
most important features that are considered indispensable by most standards throughout the world, in
particular tariff-setting authority. Its only real tool for influence over the operating entities of the EEHC
(its licensees) is a “name-and-shame” approach to rating the efficiency of the entities’ operations. While
the “peer pressure” that this may impose on plant managers might be of some use in encouraging
improved performance (the regulatory commission’s staff claim that it is), it cannot credibly be claimed
as a truly effective means of serving consumers’ interests by encouraging the industry to keep its costs
low. The commission has no tariff-setting authority.

The inclusion of emphasis on institutional and policy frameworks in the context of USAID assistance
programs to the Egyptian power sector seems to have come very late in the history of USAID’s
involvement in the sector. The institutional inertia was in 1994, and remains today, considerable, and
represents a continued impediment to sector rationalization. The GOE still sees the power sector as a tool
for economic development policy, which was borne out in a comment made by a representative of the
EEHC in noting that low-cost power is seen as encouraging foreign investment in Egypt’s heavy
industries. USAID’s programs, and those of other donor agencies, while successful in elevating the
subject to the level of serious discussion with the GOE and sector professionals, seem not to have
achieved the inculcation of a true understanding and appreciation of the rationale for sector reform in the
context of wider macro-economic management of the Egyptian economy.

Conclusions: Many important milestones under this project were achieved. Specifically, the Egyptian
power sector is now functionally unbundled; the legal framework exists to allow for private investment in
generation; and there exists a fledgling (and potentially promising) regulatory agency that can guide the
future of the power sector’s development and facilitate integration of the Egyptian power system into
regional markets. While the GOE still demonstrates a reticence to pursue wholesale liberalization and
reform, professionals within the power industry seem to understand its need and the benefits it will
eventually deliver.

Rating: Met Expectations
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APPENDIX VII: TELECOMMUNICATIONS SECTOR - PROJECT BY PROJECT ANALYSIS

Telecom I, I, and 111

Summary of USAID’s Assistance

i . : . : Fundi :

ﬁ;%iztr Project Title Project Period ( 1?&)8?) Project Purpose

263-0054 Telecom | 1978-1983 40,000,000 [Electronic switching system (ESS) in Zamalek
(Cairo).

263-0075 Telecom i 1979-1985 80,000,000 Eleptron_ic switching  system (ESS). in  Maadi,
Heliopolis, and Bab El Louk areas of Cairo.

263-0117 Telecom Ili 1979-1989 121,063,000 [Electronic switching system (ESS) in the Auto,
brahimia, and Gleem in Alexandria. A contract
amendment to Telecom Il focused on the New
Maadi, Heliopolis Il and Demerdash (Abassia) ESS.

The chart below provides statistical indicators regarding the sector prior to the launch of Telecom I, Il and
I11. (In Telecom I, Il and Ill, the engineering consulting, exchange construction, and outside plant
construction contracts were combined into one contract resulting in a substantially shorter implementation
schedule and below budget costs.)

1978

Description USAID Telecom Funding Launch

(Population (Millions) 39.7
Population Density / sq. km 42.1
GDP per Capita 903
($ Current International)

Telephone Lines 374,000
Telephone Lines / 1,000 People 9.42

MCIT Monthly Record of Achievements — November 2006; Central Agency for Public Mobilization & Statistics
(CAPMAS) Year Book (1952 — 1983), Page 16, 1984; World Bank Database Statistics

As the network was in such acute need of revitalization and growth at the start of USAID telecom
assistance in 1978, $242 million was provided to Telecom I, Il and Il with a goal towards improving the
quality of service, network revenues and overall network management. These USAID projects were
designed to:

® Replace eight old and obsolete rotary systems in Cairo and Alexandria with electronic systems and
their related cable connections in addition to junction cable interconnections between all the
exchanges in Cairo and Alexandria (construction);

® Provide other telecommunications and related equipment needed by ARENTO, identified primarily as
air conditioners and stand-by power generators for exchanges in Alexandria to ensure that telephone
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exchanges would be dust-free, and temperature and humidity controlled due to the sensitivity of the
equipment (construction);

® Provide U.S. technical assistance for institutional strengthening activities in the areas of fundamental
planning, finance and administration, organizational structure, tariff rates and computer systems and
applications (institutional reform);

® Provide U.S. technical assistance to design, procure and supervise the installation of the equipment
identified above, and to provide on-the-job construction supervision training (institutional reform).

Direct and Indirect Outputs

Construction

Egypt had a domestic telephone system that was highly concentrated in Cairo or Alexandria, and although
improvement to the system was under way, domestic service was still extremely unreliable. International
services were somewhat better as calls traveled over a variety of high-quality links: submarine cables to
Lebanon and to southern Europe; radio-relay links with Libya and Sudan; and a ground satellite station
just south of Cairo with two antennas for worldwide telephone, television, and data transmissions.*"

Therefore, in Telecom I, 1 and 111, significant progress was made in meeting some of the demands for
effective telecommunications services in Egypt’s domestic markets. USAID investment focused on high
revenue urban centers, especially as this could help to sustain the primary financially hemorrhaging
operator — the Arab Republic of Egypt National Telecommunications Organization (ARENTO) - by
bringing in badly-needed revenues. Cash flow could then fund broader system wide growth initiatives,
eventually benefiting citizens beyond the urban upper classes.

The USAID projects focused upon:

® A $104.6 million contract, dated February 1982, installed eight electronic switching telephone
exchanges in Cairo and Alexandria, including providing training and 24 months of operating and
maintenance services.

® A $77 million contract, dated June 1982, constructed underground electronic and optical cable
systems, including providing training and 24 months of maintenance services.

® A 341 million contract, effective March 1980, provided technical assistance including supervision of
major equipment installations, technical planning, finance and accounting, computerization of several
ARENTO departments, billing improvements, operations and maintenance, and training.

Equally important, the capacity increase involved the introduction of (then) state-of-the-art electronic
switching systems (ESS) in central office exchanges, which were fully paid for via USAID funds. The
replacement of eight old and obsolete rotary communication systems in Cairo (five) and Alexandria
(three) with electronic switching systems (ESS) and their related cable connections, as well as junction
cable interconnections between all the exchanges in Cairo and Alexandria, dramatically improved access
and service performance.

The eight ESS contracts also included training and 24 months of operating and maintenance services,
resulted in improved services to approximately 120,000 subscribers. Moreover, the new equipment
doubled the capacity for commercial lines in some areas. The USAID contract to construct underground
electronic and optical cable systems, which also included training and 24 months of maintenance services,

176 http://countrystudies.us/egypt/74.htm
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increased the transmission capabilities, meaning that the speed and capacity of the network improved and
provided greater and faster communications access for citizens.

Overall, from 1978 - 1989, Telecom I, I, and 11l affected Egyptian individuals (and international visitors

or residents) by'’":

® Adding 263,000 new lines to the network in addition to related training, financial controls, and other
system improvements;

® |ncreasing the call completion rates from an estimated 30 percent of calls in 1977 to more than 90
percent in 1992;

® Increasing the number of communities serviced by the direct dial network from 7 to 189;
® |ncreasing the number of international channels from 820 to 5560;
® Roughly doubling the call completion rate from 30 to 40 percent up to 60 to 80 percent.

Total USAID contracts eventually reached $240.9 million, with a GOE contribution of 50 million EGP
and $15.9 million. Project disbursements from USAID for Telecom 1, 1I, and 11l began in 1981/82 and
concluded in 1991/92.

Institutional Development

In 1980, the Egyptian telecommunications sector was restructured and strengthened with the creation of
the Arab Republic of Egypt National Telecommunications Organization. ARENTO dramatically
improved its physical plant and institutional capacity, and with the support of various donors, increased
the capacity of Egypt’s existing telecommunications system. USAID’s technical assistance programs
were implemented as part of this ongoing expansion providing ARENTO with valuable experience and
the necessary expertise to effectively plan and manage the operation of the continually growing,
sophisticated and complex telecommunications system. ARENTO was able to successfully upgrade
exchange systems in the two largest Egyptian metropolitan areas (Cairo and Alexandria); this
management and technical activity should not be underestimated as it involved difficult simultaneous cut-
overs of three switching systems. (If done improperly, telecommunications services could be cut off for
days with difficulty determining exactly where the technical problems existed.)

ARENTO became effective at operating the new, USAID-financed electronic exchanges in Cairo and
Alexandria without further direct US supplier assistance; additionally, ARENTO effectively supervised
the construction and installation of a new 30,000 line electronic switching system and the associated
outside plant cables for the Abassia exchange area of Cairo without the usual intense level of expatriate
advisor involvement. As telephone service improved, ARENTO substantially increased its tariffs, rates
and installation fees.

Principle Beneficiaries of USAID Assistance

The initial beneficiaries of Telecom I, Il, and Il were the individuals who already had service with
ARENTO, namely, the wealthier citizens of Cairo, Alexandria and Port Said. The initial USAID and
ARENTO focus was to improve access and service to those individuals who could pay their bills. The
received payments could then be used for a critical need: reinvesting in ARENTO so that the network and
business could capture new customers and revenues. This cash flow could then provide the means to
support broader objectives such as providing new access to the poor and residents of informal settlements.
Additionally, because service quality had improved as a result of the new ESS technology, ARENTO was
able to raise customer rates, thereby resulting in higher revenue streams from this strong market base.

177 Project Assistance Completion Reports, Telecommunications I, I, and 111, May 1993.
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Direct beneficiaries of the USAID assistance included all subscribers prior to the project implementation
which included, but were not limited to, government offices, business agencies, and members of Egypt’s
middle and upper classes. Improved services resulted in the new and/or improved abilities to share
information that most probably led to improved or faster transactions, innovations, and substitutes for the
human movement of information.

Indirect benefits include the new jobs that were created as a result of the improved transactions and new
innovations, and numerous Cairo citizens who relied on public call boxes or stations; these are areas
where individuals could, for a small fee, use an “unofficial” public phone to make a call. Given the
decrease in the density of these informal public phones, the implication is that a very large sector of the
citizenry who could previously not obtain a line, now either had more direct access to a line or were able
to obtain a private line in their home or business - especially as waiting lists to obtain phone service
started to decrease.

Broad Outcomes from Improved Service Delivery

The chart below provides statistical indicators regarding the telecommunications sector prior to the launch
of Telecom 1, 11, and I11, and the direct effect as a result of the three USAID projects. One million new
subscribers received telecommunications service, and teledensity increased three-fold. 280,000 lines, or
27.4 percent of the 1,020,276 new telephone lines made available in the years 1978-1989, were the result
of USAID assistance.

Telecommunications Statistics 1978 - 1989

1978 1989
Description Startof USAD End of USAID

Telecom | Telecom Il
Population (Millions) 39.7 50.8
Population Density/sq. km 421 54.75
GDP per Capita ($ Current 903 2,171
(International
Telephone Lines 374,000 1,394,276
Telephone Lines/1,000 9.42 27.45
People
Mobile Phone NA 3,619
Mobile / 1000 People NA 0.07

Source: MCIT Monthly Record of Achievements — November 2006; Central Agency for Public Mobilization &
Statistics (CAPMAS) Year Book (1952 — 1983), Page 16, 1984; World Bank Database Statistics

Importantly, while USAID did not directly fund the mobile telecommunications business area, the
increased focus by GOE, ARENTO and USAID helped Egyptian consumers to realize the practical,
economic and social benefits of improved telecommunications service. Together, these organizations
encouraged Egyptian citizens to allocate funds from their monthly budgets towards this utility with great
multiplier benefits. USAID’s investment in telecom provided great performance for consumers and
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businesses directly through line growth and indirectly, by encouraging individuals to spend money in
wireless technology, which has impacted their lives and businesses in multiple areas.

USAID’s Legal and Regulatory Interventions

USAID played a primary role as an agent for institutional change and organizational restructuring via its
support to ARENTO, within Telecom | — V. Telecom | — I11 focused upon ARENTO’s need for assistance
so that it could more efficiently manage and operate the nation’s telecommunications system and improve
service to customers. Managing the network and improving service are people-based skills: while quality
products and engineering procedures must be in place, if managers are not able to effectively monitor and
respond to network conditions, the service quality suffers. Further, ARENTO was unprofitable and part of
this situation stemmed from an insufficient organizational capacity to monitor operations and
maintenance costs, as well as customer billing systems. USAID’s assistance in these areas directly
assisted ARENTO as it began to restructure departments and the overall organization.

Telecom V provided consulting assistance which provided for procurement and installation advice and
counsel, and staff-power development. As noted in the EMG report submitted in October, during Telecom
IV, this study led to new and necessary organizational practices (and organizational design) for activities
such as operations and maintenance practices and a focus on customer education to improve overall
service quality and revenues. These USAID-funded activities directly supported ARENTQO’s business and
organizational restructuring activities, and directly benefited bottom line revenues and overall customer
satisfaction and service delivery.

Task 2 of Telecom V was directly related at assisting Telecom Egypt (the former ARENTO) to reorganize
itself as a competitive, customer-focused company. At the time, market issues really began to “hit”
Telecom Egypt and the operator/service provider belatedly realized how vital sales, customer service, and
business development would be and how the organization needed to develop an active marketing
department. USAID assisted by soliciting the services of a consultant to build and institute this modern
function in the evolving institution, especially as Telecom Egypt experienced first hand that without such
capabilities, their efforts to operate and sell new revenue enhancing services were seriously compromised.
The efforts by USAID consultants to institute this new function (as well as related functions such as
business development and quality of service - QOS) had great impact.

The former ARENTO was formally changed into an autonomous entity under the Government of Egypt
(GOE) Law 153 of July, 1980. ARENTO still reported to the Ministry of Communications, however, this
change gave ARENTO the authority to make modest improvements in its personnel, accounting and
inventory systems. For example, ARENTO now could:

® Set employment quotas;

® Establish accounting and inventory systems;
® Appoint top managers;

® Discharge unproductive workers; and

®  Comply with the USAID grant covenants.

This legal change gave ARENTO the ability to more effectively manage its business operations; e.g., the
organization could now attempt to control its operating costs. By setting employment quotas, staffing
costs could be more effectively managed, both in terms of the direct costs (loaded salaries) and indirect
resource drains (unproductive staff management time, ineffective training, etc.). Through the ability to
discharge workers, additional unproductive and counterproductive cost areas could be discharged as well.

By allowing ARENTO to appoint top managers, more effective systems and procedures for corporate
governance could be put into place. As top managers generally establish an organization’s vision, mission
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and operations, the ability to select this top management team improved the overall implementation of the
business strategy of the telecom entity.

A further example of quality cost recovery and financial management is that ARENTO revalued all of its
assets based upon their market value instead of the purchase price. This appears to have been sensibly
done according to the existing exchange rates at the time, valued less depreciation.

A tariff rate structure was submitted by ARENTO to the Egyptian Parliament; it was approved and
implemented in January 1982. Throughout Telecom I, Il and Ill subsequent modifications to specific
tariffs for various subscriber classifications and use rates were implemented. While the tariff changes did
not completely remove the subsidies (which represented financial drains to ARENTO and subsequently to
the GOE), the GOE’s pledge to eliminate subsidies to all but the most needy was an excellent example of
steps toward quality cost recovery and financial management, and the reduction of the “government’s
hand” in this business sector.

Telecommunications tariff benefits derive from three primary sources: telephone subscriptions, completed
calls and installation charges. Call rates sub-divide into local, national and international. By taking the
total revenue and dividing it by the number of total system lines, average revenue per line can be
obtained. This average revenue can then be multiplied by the number of lines introduced by the USAID
financed projects to determine the total revenue that USAID projects added to ARENTO’s bottom line.
Using this methodology, it appears that revenues attributable to Telecom I, I, and Il were 667.3 million
EGP.

‘ Telephone Calls

Year ‘ Subscriptions  Local National | International Installation  Total (million EGP)
1983/1984 19 9 6 4.2 44 12.0
1984/1985 9.1 35 2.0 15.9 17.0 47.4
1985/1986 13.7 4.1 35 21.6 3.7 46.5
1986/1987 14.6 74 54 28.9 2.7 59.1
1987/1988 14.6 74 8.5 14.8 0 45.3
1988/1989 14.7 8.0 15.6 63.2 2.0 103.5
1989/1990 14.7 8.0 17.2 68.7 108.6
1990/1991 14.7 8.0 20.3 714 1145
1991/1992 15.9 8.0 23.2 84.2 - 1304

667.3

Quality of Services

There are clear metrics that provide positive indicators regarding how USAID’s institutional development
activities have assisted ARENTO as a utility provider; this data follows. However, there also appears to
be important concerns regarding the relative speed of implementation of some of the recommended
institutional strengthening activities, particularly as Telecom I, 11 and 111 progressed.

As an example, at the beginning of Telecom 1'®, ARENTO staff numbered approximately 50,000, having
increased by approximately 2200 employees per year since the 1961 GOE mandate to reduce
unemployment (the situation was not unique to ARENTO). While this hiring quota may have benefited
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those citizens out of work, their employment was unquestionably detrimental to the efficiency of
ARENTO’s operations. As employment efficiency in telecommunications is typically quantified by a
staff to telephone line ratio, by 1972, ARENTOQO’s average was 107.1 employees to 1000 lines. In
developed countries, typical ratios exist of 8:1000 ranging to 30:1000. Yet, bloated as the organization
was, ARENTO still faced acute shortages, especially of qualified engineers, technicians and craftsman.
With the lack of other opportunities, low turnover rates prevailed, and with seniority, rather than
performance dictating who held the highest positions, ARENTQ’s organizational structure seemed more
like an upside-down pyramid, where the slightest push could topple the unstable business to the ground. It
was to some degree testament to the organization’s sheer will that the network worked at all, given the
operator’s unstable organizational structure. By 1977, the employee to line ratio was 127:1000.

ARENTO’s past financial performance had been mixed prior to USAID involvement. In an IBRD
appraisal report'”, ARENTO showed a financial rate of return on historically valued assets averaging 9.9
percent for 1973-1976. Importantly, ARENTOQO’s revenue per main station averaged only US $137 per
year in the 1973-1976 period; comparatively, corresponding revenues for countries at a similar stage of
development were Ghana, $211; Pakistan, $224; Ethiopia, $236 and India, $253. The low return stemmed
mainly from the imbalances between staffing (bloated as noted above) and overall network development
(low). The cost of the excess staff was estimated at amounting to 14 percent of the operating expenses and
8 percent of the operating revenues. Without this expense, the IBRD estimated that ARENTQO’s financial
rate of return would have ranged from 10 to 19 percent on the historically-valued assets, averaging more
than 12 percent.

After the enactment of Law 153, which gave ARENTO its autonomy, ARENTO began a thorough staff
power assessment study and as a direct result, staffing started to decline, initially by 2,000 to 48,000. At
the time, significant progress was also made by ARENTO in the collection of payments for services from
Government institutions. Past due accounts were brought to the attention of the Ministry of Economy and
Economic Cooperation. This focus improved the financial and operational performance of ARENTO,
both by decreasing the organization’s financial liabilities and by providing it needed cash flow to fund
current and planned activities. Additionally, there was also a “Quick Fix” service improvement plan;
while specifics of the nine sub-tasks associated with this plan could not be located, apparently, this
program provided improved service delivery for ARENTO subscribers.

During Telecom 1, I, and Ill, technical assistance was apparently provided to ARENTO under
USAID/Egypt-financed contracts for institutional strengthening activities in the areas of fundamental
planning, training, finance and administration, organizational structure, tariff rates, and computer systems
and applications. Some of these activities were considered successful in that there was a recognizable
improvement in service attributable to the new equipment. However, project documentation clearly
indicated that continued involvement by USAID/Egypt was needed, to further the achievements made and
to strengthen ARENTO’s ability to more effectively manage and operate the telecommunications system
then, and into the future.

Investigations by auditors indicated that USAID/Egypt was not taking all the necessary steps for ensuring
that the project would be efficiently and effectively operated over the longer term; USAID documents
indicated that more than half of the recommendations made by U.S. consulting and evaluating
contractors, directed to strengthening operations of ARENTQO’s organization, had yet to be implemented.
There are numerous references that ARENTO was slow to implement these organizational improvements.

USAID/Egypt looked into the situation at the time and made the point that resources were limited and
therefore USAID/EGYPT and ARENTO agreed to implement only those recommendations considered
critical to the current projects (Telecom 1, 11, or I11), leaving the rest for “consideration by ARENTO”.
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Sustainability of Facilities

A complete tour was taken of the El Kalaa Exchange and Communication (COM) center®®. The
equipment was co-located on the same floor and overall, facility conditions were clean, maintained,
organized, and operational. One concern was that the building was open in the main corridors to outside
elements, and dust and humidity pervaded these passageways so that dust and dirt can cling to employees’
clothing and shoes. However, the USAID-financed equipment is carefully contained in a sealed off area
which is relatively free from dust. Inside this area, temperature controls were in place, along with HVAC
systems. It would be better if shoes were removed or covered with sanitary wraps when employees and
visitors walk into and through the facility, but this issue was minor, relative to the overall maintenance
conditions.

This COM center services Lucent equipment; each COM center is dedicated to a sole vendor (e.g.
Siemens, Alcatel, Nortel, etc.). Equipment documentation was easily available, and redundant systems
were in place for operational, diagnostic and reporting equipment. The primary components of the COM
are computers and software, which monitor the exchange, both troubleshooting in real time (with various
levels of alarms to indicate real time and potential concerns) as well as the health of the switches. The
most important element is network fault management, in addition to standard COM features such as
network traffic management.

The COM manager appeared highly educated and familiar with these individual areas of equipment and
data, and along with the managers at Telecom Egypt’s offices, was extremely pleased with the Lucent
equipment. USAID emblems were clearly displayed on all equipment. It appears that this USAID
investment will continue to be maintained and serviced well, ensuring that it will provide numerous
financial, economic and social benefits for at least its expected life cycle.

Economic Impacts of Service Improvements

The Telecom I, Il and Il service improvements had a direct impact on the economy. At the time,
significant progress was made by ARENTO in the collection of payments for services from Government
institutions. Past due accounts were brought to the attention of the Ministry of Economy and Economic
Cooperation. This focus improved the financial and operational performance of ARENTO, both by
decreasing the organization’s financial liabilities and providing needed cash flow to fund current and
planned activities. As a result, more lines could be put into the network, allowing individuals to share
information leading to transactions, innovations, and savings of valued time, effort and resources as
telecommunications networks serve as a substitute for the human movement of information.

During the time period of Telecom I, Il and Ill, regulatory changes (privatization, competition) would
have been premature as Egypt’s investment climate, telecommunications operating environment, and
regulatory infrastructure was not mature enough to open the sector to competition. However, USAID’s
key assistance in 1980 helping the Egyptian telecommunications restructure into ARENTO was a key
launch point for these later activities.

Macroeconomic Impacts

Prior to the USAID program, American telecommunications suppliers had not aggressively marketed
products or services in Egypt, nor were they extremely familiar with the unique characteristics of doing
business in the Middle Eastern region. The USAID program gave a number of large US suppliers (for
example, AT&T Network Systems (now Lucent Technologies), HP, General Dynamics, InfoComm, etc.)
a major boost into the market, both via the creation of a secured revenue stream (in US dollars and
without foreign exchange fluctuations) by which to introduce their goods and services, and by providing
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Egyptian “customers” (ARENTO) an equally low risk, low cost way to learn about American products
and their related support processes and technologies.

While marketing efforts were not overtly implemented by the vendors or USAID, in many ways it was a
good “silent sell” for American business and U.S.-based products and firms. Top Egyptian managers and
decision-makers learned about the quality of U.S. goods and services, and US managers and firms learned
that they were capable of successfully conducting business in a culturally and geographically distant
market. This mutual learning curve had massive macroeconomic benefits; today US companies in Egypt
ranging from Hyatt to Hilton to Nike to Cisco to Microsoft have all benefited from the positive product
and cultural impressions, and trading relationships that were launched as much as 30 years ago.

On a macroeconomic level, the U.S. is currently Egypt’s second largest foreign investor, with investments
in the oil and gas sector, information technology, consumer goods, automobile production and financial
services. The market is also one of the largest for U.S. exports of wheat and agricultural machinery.*®
Opportunities abound with projects in 2006 in the medical field, construction, tourism, and petrochemical
fields, to name a few.

The positive working and trade relationships that the USAID utility infrastructure project birthed has
blossomed into a robust trading relationship which has led to an increase in GDP for both countries, in
addition to the creation of numerous jobs, innovations and positive experiences not only for Egyptians
and Americans, but for the numerous subcontractors and global citizens who have also participated and
benefited as well.

Impacts on Public Health

While telecommunications does not benefit individuals’ health in the direct way that clean water or
sanitary facilities can help to prevent disease, the ability to place a telephone call can literally mean the
difference between life and death, i.e. individuals can get critical medical assistance when needed, thereby
reducing stress and saving lives. Additionally, during the time of Telecom I - I11, telephones were used to
dial fax machines which could send critical information regarding health and medical procedures. This
data distribution - an early form of point-to-point broadcasting - provided extensive public health data for
citizens as well as information regarding public health services.

Further, both power and telecommunications are necessary tools for businesses to run effectively. If a
hospital has better communications, doctors can respond more quickly to an emergency. If a business
better manages its inventory through a real time data system, consumers can get products they need on an
expedited basis. If those products are pharmaceutical goods or basic good such as safe, bottled water, an
individual’s health is improved.

Lessons Learned

For the telecom sector, the proper sequencing of investments was dependent upon the relative maturity of
the telecommunication network (e.g. its development relative to population needs, in terms of number of
lines and service offerings and quality), the incumbent operator’s effectiveness at meeting sector or
Ministry-defined goals, and the relative interplay between sector organizations such as suppliers, service
providers, associations, the regulator(s), and the government. One must view the goals of a project in
order to determine the best order in which to implement policy changes, institutional reform and/or
construction projects.

In an ideal world, one could establish the framework to do business (e.g., policy), build the appropriate
organization (e.g. institution) and then implement a project (e.g. construction). However, it is rare that
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such an *“open field” is available and more typically and especially with high technology industries, it is
most often the case that organizational and policy infrastructures are usually a step behind the
technological innovations that they must manage. Additionally, it is easier for an organization to grasp
and implement needed institutional and/or regulatory changes once they can “see” the reality of a changed
infrastructure (e.g. construction and/or network installation). For these reasons, it is very difficult for any
country to ensure that its institutional and policy infrastructures are fully established and operational prior
to the launch of construction or a network installation.

In Egypt’s case, the project order was logical and appropriate for the time. The initial problems that
ARENTO and subsequently its subscribers faced were technical. As identified herein, call completion
rates were dismal. Access to the network was limited to the lucky few from the highest economic classes.
It was vital to replace the outdated equipment with modern technologies (of the time) and generate
immediate customer satisfaction and revenue; institutional and/or policy changes were not the most
appropriate mechanism to correct the financial and network stability challenges of ARENTO in the 1970s
and 1980s.

Also, as noted within the project documents, hardware implementations are generally easier and more
readily accepted than institutional changes such as organizational restructuring. Almost every nation in
the world has a sound human capital base of electrical engineers; it is far more difficult to find the state-
of-the-art management talent that is needed to support, at the highest levels, high technology industries,
where it is most often the case that organizational and policy infrastructures are usually a step behind the
technological innovations that they must manage.

After the acute financial and technical challenges were met and time progressed, the need for institutional,
managerial (training) and policy changes became more apparent, especially as ARENTO moved into
“modern times” in its implementation of new service offerings, corporate governance, and public
accountability. Importantly, USAID did become aware of these concerns — especially as the funding
organization migrated funds from construction (Telecom I, 1I, I1l. and 1V) to a policy and institutional
reform focus (Telecom V).

Contractual Arrangements

Relative to contractual arrangements, the number of organizations involved in providing an overall
service should be minimized to reduce the needs for coordination, which is a natural obstacle and
condition of international projects. In Telecom 1, Il. and Ill, the engineering consulting, exchange
construction, and outside plan construction contracts were combined into one contract resulting in a
substantially shorter implementation schedule and below budget costs. Moreover, three additional ESSs
were financed with less than the originally planned funds allocated for only seven ESSs.

A consultant evaluating USAID’s telecom assistance projects in the 1980s wrote that “USAID/Egypt was
not taking all the necessary steps for ensuring that the project would be efficiently and effectively
operated over the longer term”*®. This judgment seemed to arise from an unrealistic baseline perspective
as to what was achievable, both in terms of context and time, for two organizations working together with
modern technologies in a changing organizational and policy context. Given all the competing demands
of the era and ARENTO’s limited staff resources for the modernizing tasks (despite its excessive staff):

® USAID (or the Consultant preparing the recommended project timeline and scope) appeared
ambitious in its implementation timeline for management activities within Telecom I, Il and I1I. As
noted earlier, hardware and engineering-type activities have faster implementation timelines than
management and institutionally based activities;
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® There is a natural learning curve when organizations meet and work together; USAID does not
appear to have left time for this learning curve delay within project timelines. This necessary baseline
- which can accelerate the work team’s outputs later — may not have been considered when USAID
incorporated the human based activities with its ambitious (technical) network expansion plans;
(Note: The same learning curve applies to assistance to the regulator, NTRA. The regulator needs
time to ascend the learning curve and realize what its role should be since regulation is often
understood as control rather than setting guidelines.

® While the funding aspects for the training programs may have been in place, the institutional
strengthening program required a human resource outlay by ARENTO. It is unclear if USAID
considered this important concern in its funding plan, e.g., if ARENTO’s staff for managing Telecom
I, 11 or 111 were already allocated to network installation activities, how could the organization afford
to remove management teams from USAID-funded operational tasks in order to place them in USAID
training programs? The technical and service goals — which were the immediate and visibly
accountable aspects of the project — would have clearly suffered.

In 1982 a USAID telecoms consultant provided 147 recommendations to ARENTO. USAID/Egypt and
ARENTO were wise to limit the implementation of those recommendations to those considered “critical
to the current project”. While undoubtedly eager to support the project and ARENTO, this list (which
appears to have lacked a ranking) created an insurmountable set of tasks.

An amendment to the Consultant’s contract authorized a second phase of the institutional strengthening
project, in which “certain of the Phase | recommendations were selected by USAID/Egypt and ARENTO
as most necessary for AID-financed consultant assistance to ARENTO.” However, apparently no specific
timetable was established for disposing of all of the recommendations, although it was apparently
recognized that “at least some of the remaining would be appropriate for consideration in a follow-on
project financially supported by USAID/Egypt.”

As a result of these vague contracting procedures, a later (consultant’s) review of 121 of the 147 total
recommendations indicated that from May 1982 to August 1985, only 44 had been fully adopted. Thus,
77 (or 64%) of the 121 recommendations had either not been implemented or only partially implemented
over three years later; there were no records regarding the remaining 26.

Compounding the challenge, a second U.S. firm was hired in May 1984 to consider ARENTO’s abilities
to satisfy public telephone service demand, given the anticipated high growth rate over the next fifteen
years. This team made 48 recommendations including a first recommendation that ARENTO consider the
previous consultants’ 147 recommendations.

This means that within two years, ARENTO received at least 195 recommendations from USAID
consultants. To their credit, in their secondary review, ARENTO appeared to have fully implemented 20
of the 48 new recommendations, 5 “partially”, and the remainder had yet to be adopted. (At the time,
three recommendations could not be accounted for or were perhaps merged with other recommendations.)

As the consultants’ contracts expired in fiscal year 1986, ARENTO lost the skills and services of the
remaining 26 consultant specialists who were advising in the areas of fundamental planning, contracts
administration, construction supervision, operations and maintenance, fault reporting, transmissions,
station installations, financial systems, computer systems, and stores and purchases. At the time, the final
project auditor’s recommendation was that USAID/Egypt should continue working to implement
recommendations to strengthen the ARENTO organization. It was also noted that neither the Consultant
nor ARENTO had prepared an analysis of the necessary work-force skills or a realistic plan for obtaining
and retaining such skills in the organization.

In the future, it would appear to benefit USAID and the local organization if training programs were
developed as an integrated project component along with construction-related activities. General skills
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development is critical, and it is important that individuals who will operate, maintain and/or manage new
equipment receive training prior to, during and after the new equipment installation.

It also appears that there was such an intense focus on new equipment installations that the institutional
strengthening goals were made secondary; as time and efforts intensified “on the ground”, less and less
attention was able to be given to staff development needs that may have directly tied to the project goals
and implementation success. It did not appear that USAID’s approach changed over time (during
Telecom 1, Il, and IlI); rather, more consultants arrived to further evaluate the progress regarding
recommendations.

In retrospect, the funds allocated for the second Consultant review team to assess the status of the
implemented recommendations (which were already documented as incomplete) could have been used to
pay for additional US-based staff to manage the network, while the ARENTO staff attended the needed
training and institutional strengthening programs.

Other examples of areas where the lack of training and inability to focus on all of the recommendations
impacted the utility program’s goals included:

® Improved financial awards (or penalty systems) were suggested to ensure the availability of a well-
trained, stable work force at the national and international toll centers;

- These awards and/or penalties did not get developed.

® An inter-utility committee was suggested to coordinate digging activities to prevent unnecessary
disruptions and damages to outside plant;

- This committee did not get developed; in addition to assisting with outside plant concerns, the
committee could have also focused efforts to ensure that minimal environmental damage took
place, which was/is a USAID project concern.

® The exchanges did not have enough trained personnel to form an adequate maintenance staff;
- Over time, this could lead to unnecessary equipment damage and network problems.
® Attendance difficulties at training sessions hampered project goals. Four specific reasons were cited:

- ARENTO counterparts were not relieved of normal daily duties and therefore could not attend;

- There did not appear to be a “train-the-trainer” program so ARENTO and the overall USAID
project were fully reliant on expatriate resources which were costly and therefore had limited
time/availability;

- Training programs were not translated into Arabic, therefore marginalizing their utility, especially
for less educated ARENTO staff who assisted with maintenance aspects of the network;

- Training equipment was apparently delayed.
Relative to the last point, for future programs, USAID may wish to:

® Provide staff to cover needed functions so local managers can attend training. USAID may also wish
to relocate critical training classes so they are near to telecom facilities (e.g. less lost time for
ARENTO (organizational) staff);

® |mplement “train-the-trainer” programs so technology transfer can occur and local expertise and
educational capabilities can be developed:;

® As much as possible, translate written materials into Arabic. If this is too costly, invest in digitally
recording the training program, with translation. This way local staff can watch and listen to the
translated program via podcast, and take notes in their native language at virtually no additional cost
to the USAID program.
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USAID commissioned a review of the environmental impact of the Telecom projects as
telecommunications installations can create some degree of environmental impact in that cables require
placement under the ground, which leads to excavation in streets, and after completion of the
modernization program, restoration. Dust naturally occurs (especially in Egypt with its arid climate) as
does noise, especially when heavy construction equipment is utilized and when generators must initiate or
reinitiate as a result of power outages.

In Egypt, it became apparent that work practices provided more potential damage to citizens than any
environmental impacts. Unsafe practices such as excavating in the streets with open ditches with no
barriers, a lack of warning lights in pedestrian areas, and the operation of public vehicles near work sites
endangered workers and the public. Suggestions were provided to ARENTO to decrease these risks. Also,
efforts were put in place to ensure that generators were placed in location that would least affect
employees (with their noise). Additional ideas including designing purchasing specifications for vehicles
with less polluting components, and instituting driver training, potentially leading to more efficient
vehicle operations (e.g. better fuel-air ratios and less noise (honking)). Finally, as dust affects sensitive
communications equipment, suggestions for better housekeeping and pride in outdoor landscapes and
indoor areas were documented.

Rating: Met Expectations

Telecom 1V

Funding
(1,000 %)

263-0177 Telecom IV 1988-1996 81,676,000 80,000 new lines to four new geographies; remote
switching modules, host modules, OSP and hvac;
centralized operations and maintenance center
aunches; consulting assistance for procurement and
nstallation; staff-power development; the initial
development of a Centralized Operations and
Maintenance Center. Asynchronous Transfer Mode
and Network Operations Center projects.

Project

Number Project Title Project Period

Project Purpose

The Egyptian telecommunications network as of 1989 and the end of Telecom Il was comprised of 1.4M
lines, with a teledensity of 0.26. GDP per capita had now increased from a 1976 baseline of $680 to
$2171 - a more than three fold increase.

Direct and Indirect Outputs

Originally, the September 1988 Telecom IV contract consisted of construction (e.g. network installation)
of 60,0000 lines within two new digital telephone exchanges, and related outside plant (connections to
subscriber premises) in the Bab-El-Khalk and Pyramids West areas of Cairo. Transmission facilities to
connect the exchanges to the Cairo national and international telephone system and relevant training
(technical assistance) completed the contract. Estimated at $40M with a Government of Egypt (GOE)
contribution of 21M EGP, specific project parameters included:

® Consulting engineering services for the procurement and installation of the two digital telephone
exchanges and related outside plant;

® Design, engineering, equipment, installation and maintenance services for the digital systems and
related outside plant;
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® Training of engineers and technicians in the operation and maintenance of the two digital telephone
systems and related outside plant.

The contract was then amended twice. In the November 1991 amendment, there was a change to the
geography of the planned network installations (with no modification to the contract value), namely:

® The Pyramids West and Bab-El-Khalk 60,000 line network installation was changed to 70,000 lines
and the related outside plant network for the El Kalaa and Al Marioteyah areas of Cairo;

® A 20,000 line DSS was added for Heliopolis;
® Heating, ventilation, and air conditioning (HVAC) for Al Marioteyah and associated exchanges; and

® Qutside plant (OSP) was added for Mokattam. The OSP consisted of cable interconnections between
the telephone exchanges and the subscribers, as well as transmission facilities to the Cairo national
and international telephone system.

In the second amendment (May 1992), the original contract value was nearly doubled to $82 million, with
a GOE total contribution of 31 EGP. Additionally procured equipment and services included:

® [our 20,000 line DSS exchanges for Giza, Ramsis, Opera, and Pyramids for a total of 80,000 lines;

® 4,000 lines for host modules (known as remote switching modules or RSMs) for Mokattam and
Maadi;

® Host equipment at El Kalaa for two RSMs;

® (OSP for the Mokattam, Heliopolis, Giza, Auto and Pyramids Exchanges; and
® |nitial development of a Centralized Operations and Maintenance Center.
Additionally, USAID financed:

® Consulting engineering services for the procurement and installation monitoring of the DSS, OSP
network, host equipment and RSM, HVAC, and other related equipment;

® Design, engineering, equipment, installation and maintenance services for the above equipment;
® Training of engineers and technicians in the operation and maintenance for the above equipment; and
® Consulting services for a Cost of Services Study and an Operations and Maintenance Study.

Total USAID contracts eventually reached $82 million, with a GOE contribution of 52 million EGP. If in-
kind contributions (land, buildings, equipment and outside plant conduits and cables) are counted, the
GOE contribution climbed to 144 million EGP. Project disbursements began in September 1989 and
concluded in 1996.

Principal Beneficiaries

The project provided increased telecommunications services to the 12 to 14 million people then living in
Cairo, and significantly decreased the waiting list in the Bab-El-Khalk and Pyramids West areas of
Cairo™ Service quality was improved for over one million residents. Additionally, the citizens and
overall economy of Egypt benefited in that the original contract between ARENTO and AT&T
International was amended to include the additional 10,000 lines as well as additional outside plant and
related technical components. This accelerated the overall network development as well as the ability to
add subscribers to the network. Each new subscriber also added the possibility of more innovations,
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transactions and social benefits, especially as phone lines were becoming increasingly used for fax as well
as voice communications.

The chart below provides statistical indicators regarding the telecommunications sector prior to the launch
of Telecom 1V and the direct effect as a result of the USAID Telecom IV project investments and
activities. From 1989 to 1996 (the period of Telecom 1V), 1.63M new subscribers received
telecommunications service, and teledensity doubled. Of these new subscribers, 205,000 or 12.6 percent
were attributable to USAID interventions.

Importantly, while USAID did not directly fund the mobile telecommunications business area, the
increased focus by GOE, ARENTO and USAID helped Egyptian consumers to realize the practical,
economic and social benefits of improved telecommunications service. Together, these institutions were
encouraging citizens to allocate funds from their monthly budgets towards this utility, with the resultant
multiplier benefits. The USAID projects provided great performance for consumers and businesses
directly through the line growth and indirectly, by encouraging individuals to spend money in wireless
technology, with its multiple positive impacts.

By 1991, Telecom Egypt removed the last of the 1AESS (analog) switches as the carrier successfully
migrated to a fully digital network. This is another excellent example of how USAID’s support helped to
provide more advanced and better quality services for the network subscribers.

Telecommunications Statistics — 1989-1996

1989 1996 |
Description End of Telecom  End of Telecom
1] \Y
Population - M 50.8 59.31
Population Density / sq. km 54.75 58.78
00 e Cepta s e
Telephone Lines 1,394,276 3,024,947
Telephone Lines / 1,000 People 27.45 50.99
Mobile Phone 3,619 25,207
Mobile / 1000 People 0.07 0.43
Internet Users NA 40,000
Internet / 1000 People NA 0.67
PC’s NA 350,000
PC /1000 People NA 5.9

Source: MCIT Monthly Record of Achievements — November 2006; Central Agency for Public Mobilization &
Statistics (CAPMAS) Year Book (1952 — 1983), Page 16, 1984; World Bank Database Statistics

USAID’s Legal and Regulatory Interventions

Telecommunications tariff benefits came from three primary sources: telephone subscriptions, and call
and installation charges. Call revenues further sub-divided into local, national and international. By taking
the total revenue from ARENTO statistics and dividing it by the number of total ARENTO system lines,
average revenue per line is obtained. This average revenue can then be multiplied by the number of lines
introduced by the AID financed projects to determine the total revenue that USAID projects added to
ARENTO’s bottom line. Using this methodology, it appears that revenues attributable to
Telecommunications 1V were 512.5M EGP.
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Telephone Calls ‘

Year Subscriptions | Local National International ‘ Installation  Total (million EGP)

1991/1992 24 2.7 8.0 13.8 14.9 41.8
1992/1993 4.2 4.5 13.6 234 10.4 56.1
1993/1994 5.6 6.1 18.3 314 8.7 70.1
1994/1995 7.9 8.6 25.8 44.2 13.9 108.4
1995/1996 10.1 1 33 57 13.9 125.0
1996/1997 10.1 11 33 57 - 1111

512.5

* Benefits estimated at 1991/1992 prices.

Quality of Services

During Telecom 1V, a study was commissioned to evaluate ARENTO’s operations and maintenance
practices and procedures for USAID-financed equipment and materials provided under the preceding four
projects, and to recommend any needed improvements'®. The study evaluated the response of the
equipment contractors to their contractual obligations covering work programs, maintenance and training
requirements.

In general, it appears that contractors had fulfilled their responsibilities providing O&M procedures,
training and spare parts. There was notation that additional training could be utilized with additional
courses and facilities. Importantly, installed facilities appeared to be in line with expected conditions,
based on the age of the equipment. New technologies were being introduced, particularly in the subscriber
loop testing. The most serious recommendations were:

1. An urgent need for USAID/ARENTO to investigate, diagnose and solve serious network
problems. When this was done, it turned out that numerous network disruptions were due to
subscribers. Telephone sets needed maintenance or, for example, numbers were only partially
dialed (resulting in incomplete calls). Receivers were not replaced properly, causing lines to be
left open overnight. Monthly performance summaries indicated that these false starts amounted to
24 percent of the originating traffic.

Public education on the use of the telephone was recommended.

2. Due to the growth of the network, ARENTO should immediately consider the provision of
network management facilities, with a network management center to be installed in Cairo.
a. A study made of the need for centralized operations and maintenance centers (COM) in order
that the COMs can be used efficiently and effectively.

USAID funded the launch of an initial centralized operations and maintenance center, and in Telecom V,
funded the Network Operations Center (NOC).

3. Technical Concerns:
a. Transmission links between switching centers should be assessed;
b. A quality of service program should be developed so that ARENTO’s service performance
can be measured against a standardized set of performance metrics.

184 Operations Maintenance Study — Final Report. Volume I and 11, August 1993 (Telecommunications 1V).
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USAID funded additional transmission equipment to improve switching center communications, and
funded a quality of service program as was recommended.

4. Training needs to be increased and decentralized for the switching, outside plant, hvac, repair
centers and overall operations and maintenance organization (for the USAID funded equipment).

USAID funded a quality of service program in Telecom V, as well as additional outside plant equipment.
Additional training was added to the program as well.

Relative to the institutional development impacts on the financial performance and operational
performance of utility providers, USAID’s support of ARENTO helped it to transition into Telecom
Egypt: a company with 6 million fixed lines and a sales revenue of U.S. $600 million in 1999 and US$ 1
billion in 2000, and the largest telecom operator in Africa.'®®

In the early 1990s, there were concerns that facilities for the 1LAESS were not maintained as well as
required; dust, heat and humidity entered the areas, which can damage the sensitive equipment. However,
the LAESS apparently were utilized for their entire life cycle and only removed when it was evidently
time to migrate the network to be fully digital.

Lessons and Best Practices

As noted earlier, for the telecom sector, the question of infrastructure investments and their proper
sequencing is context specific, and depends upon the relative maturity of the telecommunication network
(e.g. its development relative to population needs, in terms of number of lines and service offerings and
quality), the incumbent operator’s effectiveness at meeting sector or Ministry-defined goals, and the
relative interplay between sector organizations such as suppliers, service providers, associations, the
regulator(s), and the government.

In Egypt’s case, the order of USAID’s project assistance was logical and appropriate for the time.
The initial problems that ARENTO and subsequently its subscribers faced were technical. Hence,
USAID focused its projects and investments towards activities in construction, generating revenues
for the ailing operation, while improving access and quality for subscribers. As the network and
sector matured, USAID shifted its focus towards institutional, legal and regulatory support.

As evidence of the wisdom of this approach, in 1994, the GOE agreed to a program for reforms such as
market pricing, cost recovery, and fiscal autonomy. Until 1998, all of Egypt’s telecommunications
services (including operation and regulation) were provided by one organization - ARENTO. In 1998, by
GOE law, ARENTO was replaced by two independent entities: (a) Telecom Egypt which provided
telecommunications services and was incorporated as a stock company, and (b) the National
Telecommunications Regulatory Authority (NTRA) which was established as an independent regulatory
body.

Rating: Met Expectations

185 http://www.huawei.com/news/view.do?id=369&cid=42

Evaluation of USAID/Egypt's Utility Projects: Report 191



Telecom V

Funding
(1,000 $)

Project
Number

263-0223

Project Title Project Period

Project Purpose

1993-2006 281,900,000 Construction; Institutional Development, and Legal

and Regulatory Reform, including 355,875 “lines’]
nstalled; a new Quality of Service (QOS) focus; and
he building of a Network Operations Center; ATM
Project.

Telecom V

Telecom V involved a range of sub-project activities that supported the USAID construction and initial
institutional, and legal and regulatory reform activities from Telecom I, 11, 111 and IV, as well as Telecom
Egypt’s other network growth initiatives. Known as the Telecommunications Sector Support Project or
TSSP, project goals included:

1. supporting the orderly expansion and modernization of telecommunications systems to make them
more efficient and enhance the profitability of all sectors of the Egyptian economy, particularly the
industrial sector;

2. enhancing previous policy successes in the telecommunications sector; and

3. further enhancing ARENTO’s project management skills and technical and organizational capabilities
that had evolved through the implementation of the previous and present AID-financed
telecommunications projects.

In essence, Telecom V would focus on policy/institutional reforms and infrastructure development
(commodities and equipment). The Telecommunications Sector Support Project within Telecom V
authorized network development in seven sub-projects. The projects are identified below, along with the
USAID financing component and number of lines and sites.

Telecommunications V

Project us.$ Number of Sites Number of Lines
Outside Plant | 17,080,327 8 116,800
Outside Plant Il 42,571,208 13 355,875
Digital Switching System | 23,603,043 8 101,000
Digital Switching System Il 15,396,943 3 79,000
Digital Switching System Il 36,965,748 15 310,000
Network Operations Center 50,635,862 n/a n/a
Asynchronous Transfer Mode 17,838,698 1333 n/a
Training and Related Studies 77,808,168 n/a n/a
Total: $ 281,889,997 962,675
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Of the approximately $200M provided to ARENTO, the GOE (via ARENTO) contributed approximately
$100 million EGP in equipment and installation services (e.g. labor) **

Direct and Indirect Outputs

The Outside Plant Facilities contracts (OSP | and I1) added local network facilities to 12 different
exchanges in Cairo, Alexandria, and Port Said, in addition to redistributing existing local cable facilities
and therefore freeing up cable pairs. Completed as part of this work were:

® site surveys, engineering and final design;

® installation of multiple duct conduit system and all related civil works;

® furnishing, placing, splicing, testing; and

® commissioning and maintenance of primary and secondary cables and their associated hardware.

The OSP 11 project also included furnishing, installing, testing, commissioning and maintaining wireless
local loop facilities and training personnel the associated facilities’ operation and maintenance. Nortel
Networks was the selected vendor.

The digital switching system (DSS) contracts resulted in the installation of 380,000 digital lines, although
5,000 were not actually “lines” as they were wireless.”*®” The network growth transpired in Cairo
(Ramsis, Nozha II, Manshiet Nasser, EI Sherouk I, EI Obour I, Mukattam Il, Tagaammoa, El Sherouk 11,
El Obour I1, 10" Ramadan City and 6" October City), Alexandria (El Haramein, El Ibrahemia, Carmouz)
and Port Said. Technology transfer (institutional reform) activities complemented the construction build-
out with in-country and off shore classroom training for 112 Telecom Egypt engineers in eight disciplines
(DMS equipment hardware and software; COM center equipment; inventory, security and HVAC
systems; batteries and rectified systems, standby (diesel) equipment; and fire alarm system).

The Network Operation Center (NOC) project was (and still is) perhaps one of the most exciting
construction and developmental aspects of all of USAID’s support to the telecom sector. The NOC
improved management of the nation’s telecommunications system, especially needed as this had become
increasingly complex. Workshops and training sessions were conducted for 153 upper management and
working-level staff of Telecom Egypt, with intensive training provided to NOC operator staff. Primary
elements of the installation include the two floor facility that is located in a MCIT building include the
NOC room, computer room with the network management equipment and UNIX servers, and the
situation room transCOM. An additional 1.91 million Egyptians received improved services due to
completion of the USAID funded NOC.

Relative to the Asynchronous Transfer Mode (ATM) network, core, edge and access switches were used
to complete the major construction and network expansion installation, with complementary training in
these technologies and Nexus and Oracle software (inventory system). The project commenced in January
2005 and was completed in August 2006. Three core switches were provided at the Ramsis (Cairo), Suez
and Auto (Alexandria) exchanges, with 16 edge switches spread over 5 regions to cover all of Egypt and
the 1,334 access switches in Egypt’s 26 governorates (which access the 16 edge switches).

A total of 28,240 ports were created for customers; this was particularly germane in 2005/2006, as
customers were requiring multi media communications and needed a network that was capable of
handling current and future applications. An ATM network has the advantages of integrating various

186 Telecommunications Sector Support Project, 263-0223, Summary and Recommendations. Provided to USAID
Contractor as part of project documents for Telecom V from USAID Cairo.

187 The term “line” becomes somewhat inappropriate when the transmission means becomes via radio frequency or
wireless local loop.
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services and applications (voice, fax, data, cable TV and future applications), standardizing network
components, is scalable, and has a guaranteed quality of service (QOS).

At Telecom Egypt’s request, additional training was requested for 35 more trainees. The
Telecommunications Sector Support Project (TSSP) was conceived, which focused on legal and
regulatory reforms, management and organizational reforms, planning and operation services, and
improving Egypt Telecom’s financial performance.

Task One focused on Legal and Regulatory Reform. This program assisted by developing the first
National Telecommunications Policy (NTP), ensuring it was accepted by the GOE committee that was
established for that purpose. Key language from the NTP was then utilized in the National Plan for
1996/1997, which encouraged private sector participation in telecommunications. Aspects that then
flowed down into the market included the competitive pricing of VSAT services, the provision of Internet
services by private entities, the deployment of GSM, the initiation of tenders for private payphone
services, and the beginning of the process to privatize GSM services. Many of these initiatives were
developed with the active participation and encouragement of the USAID contractor.

The USAID contractor (Booz Allen and Hamilton) also assisted with the separation of operations from
regulation (Ministerial Decree No. 46 of May 5, 1995), providing core legislation and seminars to assist
with the process and staff selection. While the contractor was very clear that the full functioning of the
telecommunications regulator was limited by questions of legal standing and mandate, they also
recognized that this issue rested with the Minister of Telecommunications. USAID also financed studies
for the Ministry related to WTO, the liberalization of regulations and the licensing of the third cell phone
operator (3G).

With regard to legal changes, the USAID contractor worked with ARENTO to increase compensation for
staff and to bring about necessary organizational changes within the frameworks of the laws of the time.
From a financial standpoint, as a direct result of USAID-funded activities in Telecom V, the GOE
received EGP 115M'® in taxes on profit from ARENTO in fiscal year 1996/1997, as a result of an
agreement that the Ministry of Telecommunications brokered between ARENTO and the Tax Authority.
The decision to stop “general” financial transfers and broad capital investments and allow ARENTO to
plan and manage its business, and pay taxes based on those activities, gave ARENTO the freedom to
grow its operations in a fiscally sound manner, and via a timely and needed market oriented approach.

Task Two was directed at enabling Telecom Egypt to organize itself as a nimble, competitive, customer-
focused company, dedicated to the satisfaction of its customers and the professional development of its
employees. It called for drafting a strategic plan, organization reform plan and marketing plan, and the
strengthening of key departments at Telecom Egypt, including marketing and customer service, human
resources, training and technology. A long range training program (known as the Leadership
Development Program or LDP) complemented these core organizational restructuring and developmental
activities.

Task Three focused on Improved Planning, Operations, and Services. It funded needed improvements in
business and network planning, operations (support to construction activities), and maintenance and
computerization. Significant change could not come to the above areas without the widespread
automation of systems; this project focus was pivotal for enhancing broader and deeper changes within
Telecom Egypt.

At this key time, the USAID contractor brought a “hands on, applied technology focus” to the needs of
Telecom Egypt; project work also centered on quality of service (QOS) initiatives, infrastructure

188 ARENTO Institutional Development Project, Final Report. Telecommunications Sector Support Contract 263-
0223-C-00-5048-00, prepared by Booz Allen & Hamilton, Inc., August 31, 1997, Cairo Egypt. Provided to
USAID Contractor as part of project documents for Telecom V from USAID Cairo.
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provisioning, and general teledensity growth planning concerns. While the network installations had been
greatly accelerated, the contractor focused on Telecom Egypt’s ability to preside over the build-out of the
impressive infrastructure, given the challenges of competing for market share on a competitive basis.

As QOS issues were new to Telecom Egypt, the Contractor wisely provided copies of QOS standards in
use in other telephone operating companies. As the regulator would dictate QOS for the sector, the
USAID Contractor worked to develop closer working relationships between the Telecom Regulatory
Authority and Telecom Egypt, as it could not (should not) be a consultant’s ongoing responsibility to
bridge this working relationship within the sector. Examples of network management/customer concerns
that QOS improvements would focus upon including documenting and responding to the:

® | ength of time from a service request to actual service;

® Trouble with initial service in the first 30, 60, or 90 days;

189

® Dropped calls™, noise on the line, other parties on the line, unannounced number changes, etc.;

® Time to repair a service from initial report to restored service;
® Number of repeat troubles.

Prior to the QOS focus by the USAID Contractor, few of these customer service issues were tracked by
Telecom Egypt and consequently had not received much management or operational focus.

Slightly different concerns transpired relative to network provisioning, and especially relative to advanced
services (e.g. intelligent network (IN), integrated services data network (ISDN), the precursor to today’s
triple and quadruple play terminology and network features, etc.). In some ways, as Telecom Egypt
attempted to become more “market focused”, they purchased advanced services (as was suggested by
select vendors). Unfortunately, the organization was ill-equipped to manage or market these revenue
enhancers, especially as Telecom Egypt still needed to build the internal functions (customer service,
marketing, maintenance, billing, collection, etc.) to support these potential sales. In these cases, there was
some degree of waste of the limited staff resources and finances, as the services remained unutilized and
often became obsolete. It is unclear whether USAID funds were used for these purchases, or if perhaps,
these were efforts by competitors as they fought the strengthening US-foothold in the opening market.

Relative to teledensity growth, there were issues as the Ministry provided general direction to Telecom
Egypt (“increase density by 1M lines per year”) but lacked the operational involvement to understand
Telecom Egypt’s challenges associated with that request. Telecom Egypt had difficulties managing the
waiting list for the new lines, planning and provisioning departments were not integrated with that list,
and there were apparently unclear responsibilities on installation decisions (especially as a sequential
interpretation of the waiting list could not feasibly be addressed - by the nature of how networks are
installed, they are fundamentally geographic and must be developed in specific neighborhood or area
pockets). The USAID Contractor responded by providing documents and case examples to show how
planning was done and created joint work groups so that integrated efforts might go forward.
Presentations were also made by the contractor to the Vice Chairman of Telecom Egypt on this topic.

New software and database systems were brought into Telecom Egypt in order to assist with general
ledger, accounts payable and inventory control. These computerization systems were supplied by Oracle
in 2000, and provided live data, and helped the financial and inventory systems. However, without
reengineering of basic work processes, the Contractor noted that it was hard for Telecom Egypt to take
advantage of the software’s full benefits. The Contractor further noted that additional outside vendor

189 A dropped call refers to the situation when callers are unduly disconnected, e.g. a caller does not intentionally
“hang up” the receiver to disconnect the open circuit/line.
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support would be needed if Telecom Egypt decided to continue using the software systems for Phase 2 of
the computerization project.

Finally, efforts were begun to address issues involved with unbundling the “local loop”, which means that
the physical copper pair that runs between a local exchange and a subscriber premise becomes accessible
to independent providers to provide and compete in services. USAID supported the study for this example
of deregulation and stimulation of free enterprise through the “digital subscriber loop” or DSL project.
The DSL project outlined an unbundling strategy, pricing plan for the unbundled local loop, market size,
potential, and the technical issues related to the implementation.

Principle Beneficiaries
In Telecom V, the primary beneficiaries of this USAID assistance were:

® Telecom Egypt, which benefited immensely from efforts to improve operational and financial
performance, service standards and delivery and the management of their business as a viable,
commercial enterprise. USAID’s investments in this area were instrumental in securing the
foundation for Telecom Egypt to endure into the future as a self-sustaining, modern business, capable
of reaching out to its public while answering to regulatory requirements that stem from the goal of
providing affordable and consistent communications access to all sectors and classes of Egypt’s
population.

® The GOE, who received EGP 115 million in taxes on profit from ARENTO in fiscal year 1996/1997,
as a result of an agreement that the Ministry of Telecommunications brokered between ARENTO and
the Tax Authority. This was a direct result of work by USAID-funded consulting activities;
previously, ARENTO was financially disadvantaged as it was required to (a) install 1M lines per
year; (b) continue a level of internal government financial transfers; and (c) pay a large retroactive tax
liability. The exhaustive capital investment coupled with double-payment requirements to the
government drained ARENTO of any ability to reinvest in its core business while it was also forced
to use its revenues to subsidize other GOE activities. The decision to stop the transfers and broad
capital investments and allow ARENTO to plan and manage its own business, and to pay taxes based
on those activities, gave ARENTO the freedom to grow its operations in a fiscally sound manner, and
a timely and needed market oriented approach.

® The outside plant project benefited 355,875 lines and potentially even more subscribers as multiple
parties often share access to a phone line (wired or wireless). The redistribution of existing local cable
facilities which freed up cable pairs provided access to new subscribers (e.g., extended the reach of
current exchange facilities). Telecom Egypt managers and installers benefited from training in nine
disciplines, including OPS engineering, cable construction and color coding, cable fault location,
subscriber loop testing, fiber optic cable splicing and installation, and wireless telephone systems
(specifically CDMA).

® The DSL project benefited Telecom Egypt, ISP and DSL service providers and ultimately, all users of
telecommunications services, due to the range of services that would become more affordable and
accessible. The first service introduction was estimated at 10,000 subscribers, expected to grow to
100,000 subscribers in five years.

Quiality of Services

Telecom Egypt’s interest in and support of local loop unbundling is an excellent example of an outcome
from a USAID supported study. By providing service information and a market forecast with an
associated pricing strategy, Telecom Egypt received the range of information it required to make a sound
business decision that provided new and more affordable services to consumers and businesses.
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The chart that follows provides statistical indicators regarding the telecommunications sector prior to the
launch of Telecom V and the direct effect as a result of the USAID Telecom V project investments and
activities. 7.5 million new subscribers received telecommunications services, and teledensity tripled from
0.051 to 15 percent. From 1996 to 2006, telephone lines increased by an astonishing 7,675,053 lines with
USAID’s assistance contributing to 355,875 lines or 4.6% of that total increase.

Mobile phone penetration grew from approximately 25,207 users to 15.5 million, while Internet use
similarly grew at an astounding rate from 40,000 users at the end of Telecom IV to 5.5 million by 2006.
Importantly, while USAID did not directly fund the mobile telecommunications business area, the
increased focus by GOE, ARENTO and USAID helped Egyptian consumers to realize the practical,
economic and social benefits of improved telecommunications service. Together, the organizations
encouraged citizens to allocate funds from their monthly budgets towards this private sector utility with
resultant multiplier benefits. The USAID projects provided great performance for consumers and
businesses directly through the line growth and improved quality of services, and indirectly, by
encouraging individuals to spend money in these technology areas that impacted their lives and
businesses in many positive ways.

Telecommunications Statistics — 1996-2006

1996 2006
Description End of Telecom End of
1\ Telecom V
Population - M 59.31 3.71
Population Density / sq. km 58.78 70.7
(mermtiond i
Telephone Lines 3,024,947 10,700,000
Telephone Lines / 1,000 People 50.99 150
Mobile Phone 25,207 15,500,000
Mobile / 1000 People 0.43 217.4
Internet Users 40,000 5,500,000
Internet / 1000 People 0.67 77.1
PC's 350,000 2,980,000
PC /1000 People 5.9 41.8

Source: MCIT Monthly Record of Achievements — November 2006; Central Agency for Public Mobilization &
Statistics (CAPMAS) Year Book (1952 — 1983), Page 16, 1984; World Bank Database Statistics

USAID’s Legal and Regulatory Interventions

Task 1 of Telecom V focused on Legal and Regulatory Reforms. It called for implementing the National
Telecommunications Policy (NTP), which:

® Separated operations from regulation;

® Enhanced Telecom Egypt’s autonomy by establishing their tax liability, having them pay regular
taxes on their income rather than via the system of “transfers” that had been in effect for a decade;

® Established a compensation plan free from the constraints of the public sector; and
® Set telecommunications tariffs on the basis of cost.
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During Task 1, the Contractor (GTE Telecom) realized that one hindrance to implementation was the lack
of active planning. Planning was needed between the Ministry and the new Telecommunications
Regulatory Authority (TRA), as the latter was chartered to implement the new NTP. So GTE wisely
reviewed and updated the NPT and Strategic Plan for the TRA with ARENTO and the Ministry.

The Telecommunications Regulatory Authority was formed under the aegis of the Minister of
Telecommunications and an executive board was formed. The TRA began to meet regularly and made
important licensing, spectrum allocation and tariff decisions and it was noted that “for the first time” it
could be said that “there was a Regulator in the Telecommunications Sector in Egypt.” The Ministry
attempted to assist this process by hiring a full time, hands-on consultant to implement new tasks but his
efforts were apparently hampered by the lack of qualified staff and the organization’s inability to pay the
consultant market wages.

Additionally, there was a similar inability of the authorities to attract and retain the caliber of Egyptian
staff needed to staff the TRA. This situation has been noted in numerous countries (including the U.S.); as
regulatory work must ideally be at the forefront of the industry, the types of professionals who would be
best suited for this task are often courted by the private sector — which generally can pay higher salaries
and more attractive total compensation packages than their public sector counterparts. Hence, the TRA
was left to handle a range of new and challenging concerns on its own, namely, licensing, spectrum
management, tariffing, consumer protection, establishing technical standards, and administration.

However, while the TRA worked with these challenges, it was supported to a degree by the appointment
of a new Minister of the newly-combined Ministry of Communications and Information Technology. This
was a major step forward as a new strategic vision was communicated. Complementing this, a U.S.
consulting firm developed a sector master plan, and a unified Telecommunications Law was prepared by
a group of law firms in Cairo and presented to the Peoples’ Assembly. Overall, it had become apparent
that numerous players — with a range of perspectives and roles — were now involved in defining key issues
and solutions for the telecommunications sector, utilizing a combined business and government
perspective. This, in and of itself, was a major leap forward.

A DSL market study*®® showed that if Telecom Egypt provided an unbundled local loop to internet
service providers (ISPs) and DSL service providers at a (then) reasonable price of 40 EGP, the providers
could be able to price the DSL service to end users at reasonable market rates. By providing
substantiating data for how revenue shares would be split between Telecom Egypt and ISPs, important
guidelines were provided for forming business partnerships; the study wisely noted the need to review
training, trials and experimentation prior to a full local loop unbundling.

While data is not available for all years, according to USAID documents,'®* the telecommunications

sector revenues have exceeded operations and maintenance costs. The following chart shows the
percentage of operations and maintenance costs (excluding capital replacement) covered by revenue for
the years from 1999 to 2004

Operations and Maintenance Costs Covered by Revenue 1999-2004

Actual Percentage aE Target Percentage
1999 149 n/a
2000 138 150
2001 139 152

190 Digital Subscriber Loop DSL in Egypt, June 2002. Prepared by Infocom Technology, Inc.

191 Sustainability of USAID-Financed Utility Infrastructure Activities in Egypt, (Report No. 6-263-05-001-S),
Submitted from Regional Inspector General/Cairo David H. Pritchard to Director, USAID/Egypt, Kenneth C.
Ellis, October 31, 2004, page 10.
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Year Actual Percentage Target Percentage ‘

2002 130 153
2003 115% 120
2004 133 125

Source: Sustainability of USAID-Financed Utility Infrastructure Activities in Egypt, October 2004

A small concern arises with the decline that begins in 2001; it appears that one probable cause was a
planned expansion of services at the time when the worldwide economy experienced a severe downturn.
As the considerable expansion in the number of telephone lines over thirty years means that a larger
portion of the customer base would more recently be among those with lower incomes, these individuals
would most quickly react to faltering economic times and tough financial times by reducing their calling
and/or overall bill payments, which probably led to the declining percentages that have recently started to
reverse. Other causes for the decline could also derive from the deterioration of the Egyptian pound and
the increased cost of imported goods, combined with the decision to maintain a constant fee for local
services.

Quiality of Services

Overall, the impact of USAID assistance on financial performance in the telecommunications sector was
positive. As an example, the Telecommunications Sector Support Project (TSSP) appears to have been
conceived in the spirit of USAID’s accomplishments in Egypt’s telecommunications sector over the
preceding 15+ years. USAID wanted to ensure that the funds that had been spent for equipment and
related technical services were well spent and realized that the initial construction investments needed the
complementary investment in strengthening management practices.'*

A quality measure of those years of success was USAID’s decision to stop assistance after the TSSP;
similarly, other agencies such as the German Bundesbank, World Bank, French Treasury and Japanese
Overseas Economic Cooperation Fund had already decided that the telecommunications sector was
capable of sustained development without the provision of soft loans, and had already exited. (During the
life cycle of Telecom I, 11, Il1, approximately 360,000 lines and associated training and equipment for the
Cairo, Alexandria, and Delta areas was financed thought $750 million in subsidized credits from a
European consortium. Japanese suppliers financed exchange systems in the Canal cities.)'*

Task 2 of Telecom V was directed at enabling Telecom Egypt to organize itself as a nimble, competitive,
customer-focused company, dedicated to the satisfaction of its customers and the professional
development of its employees. Challenges endured but overall, positive outcomes were undoubtedly
derived from these investments. Relative to the strategic plan, it was difficult for Telecom Egypt as a
newly-defined organization (which at this time, was mostly a name change) to elicit interest in needed
processes to collect data and integrate it to develop a broad organizational plan. Yet, the USAID
contractor was able to work with Telecom Egypt’s senior management to create a strategic vision which
through today, appears relevant and timely:

“Telecom Egypt will be a profitable, market-driven, provider of high-quality
telecommunications services, dedicated to the satisfaction of its customers and the
professional development of its employees.”

192 It is important to note that this is not atypical; telecommunications providers in developed countries have
experienced many of the same difficulties in migrating operators into a commercial, customer-focused
organizational structure and cultural mindset.

193 USAID Telecom Report #19, Digital Subscriber Loop Services in Egypt - Market
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Given where the organization had been just 12 years before and the operational, financial and institutional
challenges it faced, the strategic vision seemed to place the organization’s direction on the appropriate
and future-oriented trajectory.

Relative to marketing, including business development, sales and customer service, it appeared that more
progress occurred during the last six months of the Telecom V project than in the preceding four and one
half years. Apparently, market issues really began to “hit” Telecom Egypt and the operator/service
provider belatedly realized how vital sales, customer service, and business development would be and
how desperately they needed a marketing department. Efforts quickly ensued to solicit the service of a
consultant to build and institute this modern function in the evolving institution, especially as Telecom
Egypt experienced first hand that without such capabilities, their efforts to operate and sell new revenue
enhancing services were seriously compromised. The efforts by USAID Consultants to institute new
functions such as marketing, business development, QOS and related business operations that are vital to
any enterprise - and especially one that is competing for business - had great impact.

Under Telecom V, training was delivered to over 3,000 participants and special activities included the
upgrade of the training function within Telecom Egypt. Distance learning was initiated, as was a self-
paced training center, training sector website, and related staff development support systems. The human
resources department was consolidated, and new information systems were put into use on a pilot basis,
including demonstrations by vendors (which showed the value of real-time data). Briefings were provided
to management along with examples (from Telecom Egypt and elsewhere) that discussed the absolute
necessity of making human resources a high priority for Telecom Egypt. Efforts appeared to be so
successful that the finance and information technology departments began to move forward in these
shared purposes and initiatives.

A sub-contract of Telecom V addressed inter-related cost, information technology systems, and efficiency
concerns even more directly. In addition to the widespread automation of financial systems, accounting
processes were reengineered, a treasurer was appointed, and a capital budgeting process began with an
estimate of what Telecom Egypt could afford, as opposed to budgeting via a process that was mandated
by the Ministry.

As the most visible financial and operational benchmark, in October 2000, 20 percent of Telecom Egypt’s
shares were offered to the public; this brought unprecedented scrutiny of the “service provider” by outside
investors. Financial resources were henceforth audited by an external commercial auditor, and the Capital
Market Authority required quarterly financial statements. USAID assisted with this activity greatly, as the
Contractor had spent three years preparing Telecom Egypt for these major changes, including producing
summaries, in Arabic, of the international and Egyptian accounting standards that were required at the
time for joint-stock companies in Egypt, and the requirements of the external auditor in a commercial
environment; an Arabic-English glossary of financial terms; and a discussion of alternate sources of
finance in a commercial environment.

Additional financial support activities included drafting core financial tools (such as a chart of accounts)
and training Telecom Egypt financial staff on financial modeling. The Contractor noted, however, their
serious reservations about Telecom Egypt’s abilities to simultaneously earn a profit, pay taxes, pay
dividends, and generate a level of funds needed for their ambitious capital expansion programs.

Physical and Financial Sustainability of Facilities

As noted in the discussion of Telecom Ill, a complete tour was taken of the El Kalaa exchange and
Communication (COM) center and it appears that the investment will continue to be maintained and
serviced well, ensuring that it provides numerous financial, economic and social benefits for at least its
expected life cycle.
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The tour of the Network Operation Center (NOC)™* showcased a state-of-the-art network management
center, with consoles and space to accommodate the additional staffing positions and work areas that
additional network management will require over time. Computer equipment was securely housed and
maintained with a modern data processing system for entry to the facility (ID card swipe) and a system
that only allowed one person to enter per “swipe”. Inside the facility, the area was immaculate, with
constant temperature monitoring and modern HVAC systems in place. On the floor above, where staff
could work at advanced network controllers, a sophisticated and focused atmosphere was present. It was
evident that a future perspective was taken in designing the NOC, so that both Egypt - and USAID’s
investments in the NOC and Telecom Egypt - would provide services for the network of today, but also
for the network(s) of tomorrow.

Economic Benefits

A primary reason that USAID supported the DSL study was to support Egypt’s goals to embark on a
national and economic plan to modernize and strengthen the information technology sector (e.g., a
macroeconomic focus). As part of this, the goal was to open the internet service provider (ISP) market to
competition and for the government to ideally offer “free internet”. In 2002, Egypt hoped to build an IT
economy that would employ 80,000 professionals and produce U.S. $3.0 billion in export revenues by
2010.

Also, as shown earlier, as a result of Telecom V, 7.5 million new subscribers received
telecommunications services, and teledensity tripled from .051 to 15 percent. Mobile phone penetration
grew from approximately 25,207 users to 15.5 million, while internet use similarly grew at an astounding
rate from 40,000 users at the end of Telecom 1V to 5.5 million by 2006. The Asynchronous Transfer
Mode project implementation had an impact across all of Egypt and will help in increasing the capacity of
the Telecom Egypt network to transmit data, with the attendant benefits for Egyptian economic growth.

The USAID projects provided great performance for consumers and businesses directly through the line
growth and improved quality of services, and indirectly, by encouraging individuals to spend money in
these technology areas that impacted their lives and businesses in many positive ways. The multiplier
effects of these technical investments show themselves in increases in transactions, other investments and
the overall economy.

Cost Recovery

ARENTO was becoming a company of increasing profitability during Telecom V, partly as a result of
three core factors: a continuation of the low levels of compensation paid to employees (11% of gross
operating revenues, when in an operating telephone company at the same time in the U.S., this rate would
be approximately 33%), high tariffs for international calls, and tariff increases that were leading to a
healthy growth in local telephone revenues.

For the financial years of 1994/1995 and 1995/1996, ARENTO’s international revenues grew by
approximately 9 percent annually, while local revenues grew by an average of 34 percent. The result was
an impressive growth in profits, with some 80 percent of internally generated funds retained for its own
use. This latter point (retention of revenues for capital expansion) was critical as prior to the provision of
USAID’s institutional strengthening support, ARENTO had no ability to keep its profits, let alone invest
in its network growth, maintenance or organization.

As noted earlier, the GOE received EGP 115 million in taxes on profit from ARENTO in fiscal year
1996/1997, as a result of an agreement that the Ministry of Telecommunications brokered between

194 Di Landau toured Telecom Egypt’s Network Operations Cente and met with Director Adel Hosny Mahdy on
September 10, 2006
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ARENTO and the Tax Authority. This was a direct result of work by USAID-funded consulting
activities; previously, ARENTO was financially disadvantaged as it was required to (a) install one million
lines per year; (b) continue a level of internal government financial transfers; and (c) pay a large
retroactive tax liability. The exhaustive capital investment coupled with double-payment requirements to
the government drained ARENTO of any ability to reinvest in its core business while it was also forced to
use its revenues to subsidize other GOE activities. The decision to stop the transfers and broad capital
investments and allow ARENTO to plan and manage its business, and pay taxes based on those activities,
gave ARENTO the freedom to grow its operations in a fiscally sound manner, and a timely and needed
market oriented approach.

The USAID contractor also worked to address the real “problem child” (their words) in the financial area:
the fact that the public sector had been the largest area of outstanding liabilities (e.g. unpaid bills). As
termination of service was not an option, USAID helped to communicate the financial implications to
these customers. Therefore, while the public sector remained the problem child in terms of management
time and effort, the good news is that eventually the collective arrears were minimized to a “tolerable”
five percent of total operating revenues.

Assistance was also provided to consider modifications to the international settlements scheme, as
callback systems, prepaid cards and other more “realistically priced” international calling methods were
being made available in the market, rendering ARENTO’s inflated pricing for international calls
increasingly obsolete.

Extent of Privatization of the Sector

During Telecom V, an extensive amount of regulatory and privatization activities happened; in fact, this
is the period when true competition entered the telecommunications sector. Regulatory reform allowed
new technologies and services to be offered to Egypt’s citizens, in addition to the investments that arrived
from countries such as China, Sweden, Germany and the US.

The chart below identifies key reform milestone such as:

® The separation of the regulator and operator (1998)

® Establishment of the new Ministry of Communications and Information Technology (1999)
® Egypt’s signature (commitment) to the WTO Basic Telecom Agreement (2002)

® The establishment of the National Telecommunications Regulatory Agency (2003)

® The financial restructuring of Telecom Egypt and issuing of bonds of 2B EGP (2004)

® The floating of 20 percent of Telecom Egypt’s stock and generation of 5.1 EGP (2005)

® Licensing of 3" 2G/3G Mobile Network (2006)

These sector changes - most of which USAID funding supported (as identified in the preceding
descriptions of Telecom | - V) - helped Egypt’s telecommunications sector to migrate from a state-run,
bloated and inefficient monopoly provider to a sector characterized by an independent regulator, future-
looking Ministry, modern and customer-focused primary operator (Telecom Egypt) competing with
private sector suppliers, an interplay between associations, customers, suppliers and other stakeholders. In
other words, a sector in which the customer became the focus and business incentives were created for
providing ongoing high-quality, reliable and productive communications goods and services.

Rating: Exceeded Expectations
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Lessons and Best Practices

USAID’s sequencing of its telecom infrastructure investments was determined by the relative maturity of
the telecommunication network, e.g. its development (in terms of number of lines and service offerings
and quality) relative to population needs. Sequencing was also affected by the incumbent operator’s
effectiveness at meeting sector or Ministry-defined goals and the relative interplay between sector
organizations such as suppliers, service providers, associations, the regulator(s), and the government.

In Egypt’s case, the project order was logical and appropriate for the time. The initial problems that
ARENTO and subsequently its subscribers faced were technical. Hence, USAID focused its projects and
investments towards activities in construction, generating revenues for the ailing operation, while
improving access and quality for subscribers. As the network and sector matured, USAID shifted its focus
towards institutional, legal and regulatory support.

As evidence of the wisdom of this approach, in 1994, the GOE agreed to the program for reforms such as
market pricing, cost recovery, and fiscal autonomy. Until 1998, all of Egypt’s telecommunications
services (including operation and regulation) were provided by one organization - ARENTO. In Telecom
V, the focus on numerous activities — such as the separation of the regulator and operator, establishment
of the new Ministry of Communications and Information Technology, establishment of the National
Telecommunications Regulatory Agency, and financial restructuring of Telecom Egypt and issuing of
bonds of 2B EGP all spoke to the appropriate timeliness of focusing on institutional and policy reforms,
following construction programs.

Extremely importantly, during the time of Telecom I — V, there appeared to be a consulting mindset and
methodology that consultancies were designed for the client (e.g. ARENTO/Telecom Egypt) as opposed
to with the client. This had detrimental effects as solutions were created without a corresponding
organizational input to the process, and therefore, had unrealistic expectations about how quickly an
organization could absorb concepts for implementation (e.g. the diffusion and absorption timeframe).
Unfortunately, due to seniority systems that provided those with the most years and not necessarily the
most competence to top positions at ARENTO and Telecom Egypt, consultants noted that many
executives with whom they dealt could not make the recommended decisions or implement them.

Second, as noted above, there were concerns about the organization’s (Telecom Egypt’s) ability to
integrate new and modern products (advanced services), as was suggested by vendors. As Telecom Egypt
was still in the process of building needed internal functions (customer service, marketing, maintenance,
billing, collection, etc.), there was some degree of financial and precious staff time waste, as the services
remained unutilized and often became obsolete. It is unclear whether USAID funds were used for these
purchases, or if perhaps, these were efforts by competitors to the strengthening US-foothold in the
opening market. As a lesson that reinforces the previous point, it is important to sequence all activities, to
the degree that is feasible, with the client (e.g., not for the client).

There seemed to be great energy and spirit in proposing new initiatives but perhaps less of a focus by
USAID on the continuing support that such initiatives would require, e.g. the human resource and staff
development requirements of local entities seemed to be put on the back burner relative to the desire of
the top management of USAID and the local entities (or GOE or the Ministry) to aggressively grow the
network. Yet, in fairness to USAID, the staff development needs were part-and-parcel of the network
development, as many of the activities related to the new network components. In the future, USAID
might favor slowing down construction activities, understanding that there is a lag in supporting the
needed local professionals with specific training, particularly when there are limited numbers of capable
staff for modern projects in a developing and/or emerging economy, and for that limited number, they
generally have their time and spirit stretched to the limits. (In all fairness to USAID, the Leadership
Development Program was initiated to specifically train managers at Telecom Egypt to do a better job,
given all the changes that were taking place. It cost $6 million over a period of 3 years.)
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In the financial area, this concern was again echoed; as noted above, “The Contractor noted, however,
their serious reservations about Telecom Egypt’s abilities to simultaneously earn a profit, pay taxes, pay
dividends, and generate a level of funds needed for their ambitious capital expansion program.” This
concern seemed to stem both from the numerous initiatives that Telecom Egypt was expected to absorb
and manage simultaneously, while learning and managing these activities under new and evolving
organizational structures. The task would be immense for any organization in any country, and especially
for one going through transitions such as Telecom Egypt in the changing Egyptian political, economic
and commercial context.

During the OSP 1l contract, the contractor identified that it would expedite contract procedures if a
dispute resolution board was established upon project commencement, as opposed to waiting until a
dispute arose. The fact that a dispute resolution board was not created until a problem arose apparently
directly affected the ability of the contracting parties to reach an early amicable resolution.

Also, as was noted with other USAID-supported projects, there were problems in work schedule
sequencing. The lack of timely issuance of construction permits and the timely completion of new
buildings hindered network installation projects and overall coordination between multiple organizations.
Also, with the tight project schedule, it was difficult to coordinate 15 teams working all over Egypt.
However, it was also noted that this concern was beyond the client organization (e.g., Telecom Egypt),
but that perhaps Telecom Egypt might have exerted more pressure on the appropriate government
authorities.
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APPENDIX VIII: PROJECT STATEMENT OF WORK

BACKGROUND

USAID’s assistance in helping develop Egypt’s water/wastewater, power, and telecommunications
sectors is recognized as one of the agency’s most outstanding successes worldwide. Since 1975, the U.S.
Government has contributed approximately $5.8 billion — equivalent to more than 20% of all assistance to
Egypt — to improve water and wastewater services, electric power, and telecommunications for the
Egyptian people.

The United States and the Government of Egypt have a long history of collaborating to improve the
utilities sector, due to its central importance. Reliable utilities are critical for sustaining economic growth
as well as meeting the needs of Egyptian citizens. It is currently estimated that combined, the utility sector
work has benefited nearly half of the country’s population across all social and economic strata. This is
paving the way for increased industrial and commercial development throughout Egypt.

Strategic Plan

The Mission’s Strategic Plan for 2000-2009 was the basis for the Mission’s Special Objective 18 (SpO
18): “Access to Sustainable Utility Services in Selected Areas Increased.” The objective is measured by
three Intermediate Results reflecting the three areas in which USAID has focused its assistance:

1. Construction (IR 18.1) — “Utility Service Increased” measures the increases in capacity and
quality of services resulting from the construction and rehabilitation of physical infrastructure and
associated networks. Most of USAID’s investments have been associated with these kinds of activities.

2. Institutional reform (IR 18.2) — “Commercialization of Utilities Enhanced” measures the
institutional development of utility providers, which aimed to improve the operations of water and
wastewater utilities to make them more efficient. Besides making them more efficient, institutional
reform activities were also intended to make utilities more responsive to changing consumer demands,
and better able to meet keep up with the growth of the economy. Institutional reform activities were
aimed at increasing the sustainability of American investments in physical infrastructure, and were
intended to generate enormous cost savings for the Egyptian utilities. Less extensive efforts, such as the
recent Leadership Development Programs, have assisted with power and telecommunications utilities
management training.

3. Legal/regulatory reform (IR 18.3) — “Legal and Regulatory Framework for Municipal Water,
Power, and Telecommunications Sectors Established” addresses issues such as tariff reform and creating
conditions for long-term financial sustainability and private sector participation. USAID began to direct
Egyptian efforts to introduce wide-ranging and critically-needed sector reform only in the last decade
after building on the successes of the utility-based assistance. USAID has provided assistance in the
establishment of regulatory agencies in water/wastewater, power and telecommunications sectors
(telecoms assistance has been delivered primarily under the Information and Communications
Technology Project under the Economic Growth program (SO 16).

Summary of Activities by Sector

Water: By the end of FY 2006, interventions sponsored by USAID-Egypt will have either expanded
access or improved the quality of drinking water and wastewater services for more than 22 million
people. Since 1975, USAID has invested more than US $3.4 billion in thirteen water/wastewater projects.
In the earliest years of the program, wastewater infrastructure was constructed to relieve flooding of raw
sewage in Cairo and Alexandria. During this same period, water and wastewater infrastructure in the war-
damaged cities along the Suez Canal was rehabilitated or replaced. Since the mid-1990s, the program
focus has shifted to smaller urban areas in the Delta, South Sinai, and Middle and Upper Egypt. The most
recent focus of the program is on developing the institutional capacity of water and wastewater facilities.
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Power: By the end of FY 2006, more than 20 million people will have benefited from USAID-funded
expansions of Egypt’s capabilities to produce and distribute electricity. The first activity was initiated in
1973 and 13 projects have been carried out in this sector to date. In total, USAID has funded $1.8 billion
in upgrades to the power grid, which account for nearly 35 percent of the increase in total power capacity
since the mid-1970s. USAID’s investments have been on a national scale and included the Aswan Dam,
Cairo, Alexandria, Middle Egypt, and the city of Ismailia along the Suez Canal.

Telecommunications: By the end of FY 2006, USAID assistance in the telecommunications sector has
improved services for well over 10 million people. The first activity was initiated in 1978, and a total of
five projects have been carried out to date. USAID investments of more than US $604 million have led to
the installation of more than 800,000 telephone lines (roughly 15 percent of all new telephone lines),
institutional strengthening for Telecom Egypt, and improvement and expansion of telecommunications
networks in Cairo, Alexandria, and Port Said. Developing the telecommunications sector has been
important to Egypt’s ability to increase trade and investment.

Summary of Levels of Funding by Sector, and Intervention Type

Construction Institutional Development Regulation/ Sector
Reform
Water/Wastewater Major Major Major
Power Major Moderate Minor
Telecommunications Major Moderate Moderate

Exiting Strategy & Close out of SpO 18

USAID/Egypt plans to close out its utility infrastructure program by September 30th, 2006. The
Mission’s Strategic Plan emphasizes that SpO 18 should implement a number of activities to provide for a
“. . . logical graduation strategy for a mature program. . . protecting USAID’s substantial investments.”
One recommendation from an audit conducted by the Regional Inspector General’s Office in 2004 was to
prepare an evaluation that thoroughly documents the impacts and outputs of USAID’s infrastructure
investments.

Close Out Report: In addition to a final evaluation, the team will also prepare an SpO 18 Close-out
Report, In accordance with ADS 203.3.11 (guidelines are attached as Appendix C and Mission Order No
202-4 Close Out of Strategic Objectives , Projects and Programs will be provided as a reference to the
successful offeror.) In completing this SOW, the team should collect sufficient information to draft the
close-out report.

TITLE

Evaluation of USAID/Egypt's Utility Projects
OBJECTIVE/PURPOSE

a. Objective

Provide the Infrastructure Special Objective 18 (SpO 18), the Productive Sector Development (PSD)
Office, with a team to conduct a comprehensive evaluation of USAID/Egypt’s substantial investments in
water/wastewater, power, and telecommunications. The overarching objectives of this evaluation are to
document (a) the impacts and outputs of mission’s infrastructure investments in Egypt, and (b) the lessons
learned from completing these utility projects for use in future Mission/Agency infrastructure activities.
Note: The Infrastructure Program was developed as a Special Objective (SpO) in the USAID/Egypt
Strategic Plan because it was scheduled to close out at the end of the strategy period.
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b. Purpose and use of the evaluation

A principal reason for doing the evaluation at this time is that SpO 18 is scheduled to close by September
30th, 2006, marking a significant scaling back of USAID/Egypt’s infrastructure programs. An evaluation
of the Mission’s 30-year infrastructure program, one of USAID’s largest, is needed to assess the impacts
of the programs to date. Assessments thus far have consisted primarily of self-evaluations in which the
implementing contractors assessed their own, individual programs. USAID/Egypt also completes
intermittent monitoring reports on on-going activities, but a comprehensive, historic evaluation to assess
outcomes of the water/wastewater, power and telecommunications programs has never been conducted.
Additionally, a the completion of a Strategic Objective (SO) Close Out Report, as required by the USAID
Automated Directives System (ADS) Section 203.3.11, is also included in this scope of work. Detailed
requirements of the Close Out Report, which are similar to those of the final evaluation, are incorporated
herein as Appendix C. It is important to note that the Mission plans to fund a limited activity for small
scale infrastructure improvements in underserved urban and rural governorates.

c. Audience for the evaluation
The audience for this evaluation includes several stakeholder groups:

® USAID/Egypt mission management, other US Government departments and US general public, and
Government of Egypt counterparts are interested in learning about the overarching accomplishments
of USAID’s investments in Egypt’s utilities.

® (Other USAID missions and other donors engaged in infrastructure development programs will be
interested in best practices and lessons learned from programs implemented through SpO 18.

® Private sector investors will benefit from new, comprehensive information about Egypt’s utility
sector which may catalyze greater, and much-needed, investment.

® The Egyptian general public is unaware of the scale of U.S. Government investments in the sector
and this evaluation may greatly improve public perception of the USAID program.

d. Evaluation oversight

This evaluation process will be overseen by the USAID/Egypt’s Productive Sector Development Office,
Mission staff and USAID Washington infrastructure specialists will participate as members of the team,
offering analytical support as needed.

STATEMENT OF WORK

The primary objective of this assignment is to carry out an assessment of USAID/Egypt’s utility programs
to determine (a) the impacts and outputs of the Mission’s infrastructure investments in Egypt, and (b) the
lessons learned from completing these utility projects.

Research Questions:

Over-arching Question: Since 1975, to what extent have USAID interventions in Egypt’s utility sectors
enhanced the delivery of water/wastewater, power, and telecommunications services and, as a result,
improved the lives of the Egyptian people?

The evaluation will answer the five key research questions below, which cut across all three utility
sectors. In several cases these questions are followed by more specific questions that USAID would like
to have addressed. The evaluation team may propose additional questions, as it sees fit.

1. As a baseline, what was the state of each utility sector (water/wastewater, power, and
telecommunications) prior to the implementation of USAID-funded activities?

a.  What were the major infrastructure problems to be addressed?
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How were the programs identified and designed, and who were the targeted
beneficiaries (geographic distribution, income, etc.)?

What are the Government of Egypt’s policies and strategies in infrastructure, and how
have USAID programs supported these policies? What was the counterpart’s role in
identifying and designing USAID-sponsored infrastructure activities?[2]

2. What have been the direct and indirect outputs of USAID’s construction, institutional
development, and regulatory interventions in all three utility sectors?

a.

How much did USAID’s construction activities expand utility networks and how many
new people were served by these expanded networks? In terms of context, how did
USAID’s investments compare with those from other sources? What fraction of the
different infrastructure systems were impacted by USAID’s interventions.

Who were the principle beneficiaries of USAID-funded improvements to Egyptian
utilities — did they include the poor, and residents of informal settlements, Egyptian
firms and GOE-owned utilities engaged in the construction industry who may have
benefited from the introduction of international contracting and project implementation
procedures?

3. What broad outcomes have resulted from improved service delivery, and what impacts have
these activities had upon the quality of life of the Egyptian people - both those who receive
the services directly and those who might benefit indirectly?

a.

How well are Egypt’s telecommunications, electricity and water/sewerage sectors
performing in providing services to consumers and businesses?[3]

Have USAID’s legal and regulatory interventions improved regulation, cost recovery
and corporate governance? What are the current levels of cost recovery in the three
target sectors?[4]

How good are services in the three sectors compared to (i) customer expectations; (ii)
international benchmarks? What were the impacts of USAID institutional development
activities on the financial performance and operational performance of the utility
providers? How do the service standards of USAID-assisted providers in Egypt measure
up to global standards and comparators?

Are infrastructure facilities supported by USAID projects being physically and
financially sustained? Is there evidence that they are being maintained sufficiently?
What are the prospects that these impacts will be sustained in the long-term?[5]

What impacts have service improvements had on the economy? Do Egyptian businesses
have the reliable utility services needed to support their long-term growth?[6]

Since infrastructure is critical to growth and development, what have been the
macroeconomic impacts of the program over its lifespan?[7]

What impacts have service improvements had on public health? To what extent, for
example, have improved water and sanitation services reduced the spread of infectious
diseases?

How is the Government of Egypt planning on dealing with the cost recovery challenges
in each sector? What is the Egyptian government doing to address the following
financial sustainability issues: (i) mobilizing capital for each sector; (ii) adjusting prices
toward cost recovery levels; and (iii) dealing with the problems associated with non-
performing public sector loans to service providers. Is there a plan to mobilize additional
non-donor resources to replace capital and expand services in the future?
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i. To what extent has the infrastructure sector been privatized and/or opened up to
competition since USAID began to offer supporting interventions in the early 1970s?
How has USAID assistance facilitated any changes that have occurred over this period?

4. What lessons and best practices may be gleaned from USAID programs which may be
applied to future programs, both in Egypt and elsewhere?

a.  Were infrastructure investments sequenced correctly in Egypt? For example, which
should come first - regulatory reform, institutional reform, or construction?

b.  Two areas of particular interest are: (1) What kinds of contract mechanisms were used to
carry out the work? Was the mix of US and Egyptian firms appropriate? Did we make
efforts to strengthen/succeed in strengthening local private sector Egyptian companies?
Did USAID’s approach change over time? and (2) Environmental rules and regulations
in USAID (and probably in Egypt) have changed from the 1970s to now — what
processes did USAID use to examine environmental impacts and mitigate any negative
impacts? What kind of civil society consultation processes were employed? How did
these processes change over time?

5. What are the prospects for future investment in Egyptian utilities, both by international
donors as well as private investors?

a.  What are the greatest opportunities and constraints that the various utilities face?

b. What is the economic environment in the utility sector, might it attract private
investment, and does the sector have access to private financing? Does the GOE have
adequate plans to ensure future financial and operational viability of utilities, and to
encourage and to encourage opportunities for private sector participation in financing
and service delivery (e.g. contracting prospects in billing and/or management, build
operate transfer, etc.). Is the public sector company model appropriate for utilities? What
are the prospects for future donor participation, in addition to USAID?

c. Considering USAID’s exit strategy for SpO 18 (DCA, institutional development, etc.),
are there gaps in this sector that need to be considered in USAID’s possible follow-on
programs? Are there needs/opportunities within USAID’s regional program for an
emphasis on infrastructure?

d. Is there a plan to mobilize additional non-donor resources to replace capital and expand
services in the future?

e. How are USAID infrastructure activities supporting broader U.S. policy objectives in
Egypt and the Middle East? For example, to what extent are USAID’s infrastructure
activities supporting the principles that underlie the Middle East Partnership Initiative
(MEPI)? Should MEPI have a greater emphasis on infrastructure? To what extent are the
infrastructure activities fulfilling the US Government’s commitment to meeting the
water goals that were laid out in Johannesburg?

METHODOLOGY:

The Contractor will provide a team to conduct the evaluation tasks to answer the research questions
outlined above and address the issues required by the Close Out Report (see Appendix C. NB. Mission
Order No 202-4 Close Out of Strategic Objectives , Projects and Programs will also be provided to the
successful offeror as a reference). The evaluation will rely upon a combination of secondary data (existing
project reports and evaluations, sector studies, utility reports, other donor reports) and a small number of
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interviews with key Egyptian officials and sector specialists._The evaluation methodology should clearly
describe:

(1) The approach to establishing a “before” and “after” comparison of each sector’s service
levels and capacity using secondary data;

(2) A plan for interviews with Egyptian senior utility managers, officers, and policy makers.

Secondary Research: Review of existing activity documents will be a principle means of answering
all research questions. USAID/Egypt has gathered several documents which will be ready for the
evaluation team to review.[8] These documents will provide information on the goals of various activities,
which will be particularly important for the oldest USAID projects.

Examples of USAID documents and reports that may be reviewed include:

® Project Implementation Documents (PID), Project Papers, and Results Package Approval
Documents detail the initial project concepts as they were presented to the Government of Egypt.

® Sector assessments are background documents that provide comprehensive data on a given sector as
a whole, and are not limited to the parameters of specific USAID interventions. These documents
were not always necessarily prepared for USAID.

® Project Assistance Completion Reports are close-out documents that document the
accomplishments of each USAID-funded activity.

® Project evaluations were often carried out, on individual bases, by implementing partners as part of
their close-out activities.

® QOther evaluative assessments and reports were completed during the course of each activity and
will be made available the evaluation team. These documents may include interim reports, the last
available monthly report (when final reports are not available), and other assessments. Of particular
importance is the 1993 CDIE assessment of the USAID/Egypt infrastructure program.

® Contract office files in the mission will have information on procurement approaches, contract types,
contractors, subcontractors, and source/origin information.

®  Mission/ANE Bureau environmental officer files will have information on environmental processes
applied, and types and scope of environmental assessments performed, including level of public
consultation.

The consultant is expected, however, to search for and review documents available from the key Egyptian
ministries, the World Bank, and other donors working in these sectors.

The universe for the sample is all USAID infrastructure projects listed in Appendix A.

To answer each of the five research questions highlighted above, it is anticipated that the following
methodology/tasks will be employed:

1. Gather information to establish a baseline of service conditions in each of the three sectors.

2. Review the performance of USAID infrastructure programs using interviews and secondary
documents to identify outputs of the programs, including facilities constructed, utility services
produced, and population served.

Assess lessons learned from the activities and best practices.

4. ldentify and recommend opportunities for future investments in Egypt’s infrastructure
program.

5. Conduct a workshop to discuss draft evaluation results with key USAID and Government of
Egypt stakeholders.
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6. Prepare final report.

Prior to coming to Egypt, the Contractor shall meet for consultation with representatives from the
following USAID/Washington offices: EGAT/I&E Office & ANE/TS. The contractor, in coordination
with the CTO, may seek advice from EGAT& ANE on work products. This includes: data collection
guides, site selection plan, preliminary findings of the site visits and sector reviews, and conclusions and
recommendations.”

EMG’s proposal is hereby attached as Appendix D and made part of the Statement of Work.

August 11, 2006

Ms. Amani Said
Senior Acquisition Specialist
USAID/Egypt

Reference: RFTOP No. 263-06-0034 under SEGIR Privatization I IQC No. AFP-1-00-03-00029-00
- Urban Infrastructure Final Evaluation and SO Close Out Report

Dear Ms. Said:

In response to your request of 10 August to revise our technical proposal to reflect the changes in our e-
mails of 07 and 09 August, we are pleased to submit to you a revised technical proposal in response to
RFP No. 263-06-0034 - Egypt Urban Infrastructure Final Evaluation and Strategic Objective Close-out
Report. The attached technical proposal submission supersedes and replaces our July 24, 2006
submission.

As discussed by telephone with you on 03 August and via our exchange of emails of 07 and 09 August,
the reduced level of effort and period of performance of this assignment necessitated by USAID’s
budgetary constraints will entail a qualitative revision to the scope of the evaluation and close-out reports
that EMG’s evaluation team will be able to produce. Our revised technical proposal addresses all of
theses issues. Nevertheless, within these limitations, we are confident that our team can produce for you
deliverables that are useful to you.

We propose to mobilize our team per the performance schedule below. We assume for the purposes of
scheduling that an award can be made effective as of 16 August 2006. On this assumption, we propose
the following timeline for the presentation of project deliverables:

1) Work Plan: A comprehensive project work-plan will be delivered not later than 24 August;

2) Interview Plan: we will submit an Interview Plan concurrently with the Work Plan;

3) Mid-Course Briefing: we propose to combine the mid-course briefing with the Draft Reports and
Briefing Workshop;

4) Draft Reports and Briefing Workshop: as discussed with you by telephone on 03 August, the 15th
of September falls on a Friday, which in Egypt is not a normal business day. We agreed with you
therefore that the Briefing Workshop should be held on Sunday, 17 September. We will deliver
the Draft Reports in the form of a power-point presentation and summary notes at this workshop,
and use the opportunity of the workshop for delivery to you of a Mid-Course Briefing. We will
solicit your feedback and guidance on the direction of our analyses and reports at this juncture for
incorporation into the final reports;
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5) Final Draft Evaluation and Close Out Reports: we will present the Final Evaluation and Close
Out Reports not later than 30 September 2006. Per your earlier written guidance of 13 July, the
evaluation team will be available to receive comments from USAID for incorporation into final
versions of these reports through 30 October 2006.

The reduced level of effort resulting from USAID’s budgetary constraints will pose limitations on our
evaluation team’s data-gathering and analysis methodologies, and on the level of detail of our team’s
analysis in preparing the evaluation and close-out reports._The abbreviated performance schedule of this
assignment requires that our evaluation team rely solely on project-specific and SO-specific
documentation that USAID will provide or otherwise make directly available to the team, and on a
limited number of stakeholder interviews, not to exceed three interviews per sector being evaluated
(water/wastewater, power, and telecommunications.) We will also schedule up to two site-visits for each
of the three sector experts, to examine first-hand the results of USAID’s investments in Egyptian
infrastructure. These visits may be scheduled to coincide with stakeholder interviews.

The RFP enumerated five research questions that the evaluation team is instructed to answer in the
evaluation report. In several cases, these five questions were followed by more specific questions that
USAID would like to have addressed. In this instance, the limitations on the team’s level of effort and
period of performance with which we are confronted compels us to interpret these more specific questions
as guidance for our team’s analysis, rather than as questions that must be addressed directly and explicitly
in the team’s reports. Additionally, at the level of the five main research questions, and in particular for
Research Question #3, “What broad outcomes have resulted from improved service delivery”, our
reliance upon secondary data provided by USAID rather than primary data will inevitably constrain our
analysis.

Press coverage and public perception of USAID’s investment in Egyptian infrastructure will not be an
explicit focus of our evaluation per se, but we will attempt to assess the public’s perception of the success
of the program informally and through anecdotal evidence, to the extent it presents itself during the
course of our site visits and interviews.

Per your earlier guidance, we understand that the reference in the original RFP to the addition of one
economist provided by ANE, and of three sector specialists and a futility finance specialist from EGAT, is
no longer valid. We make no provision for incorporating these USAID-provided professionals into the
work of the evaluation team.

As relates to the SpO 18 Close-Out Report, the evaluation team will rely on USAID/Cairo’s active
support in making available, in English, all relevant and necessary documentation for the completion of
the report; and making available for interview the staff and stakeholders whose input will be required for
the timely and satisfactory completion of the SpO 18 Close-Out Report. We believe USAID’s support,
especially for obtaining stakeholders’ participation, will help to ensure their availability.

Sincerely,

Teresa B. Mastrangelo

Director, Business Development and Marketing
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A. FOREWORD - PURPOSE AND SCOPE

Over the past three decades, the United States and Egypt have collaborated closely to improve the lives of
the Egyptian people. Since 1975, US economic assistance to Egypt through USAID programs has
amounted to almost $26 billion, of which $5.8 billion - nearly one-fourth of all assistance to Egypt - has
been used to develop and strengthen the water and wastewater, power, and telecommunications sectors.
The increased reliability of utility service in Egypt has improved the health and welfare of Egyptians,
protected the environment, attracted investors and increased economic output. No other USAID program
has reached so many Egyptians across all social and economic strata - nearly half of the population has
benefited - and it is recognized as one of the agency’s most outstanding successes worldwide. The
evaluation of USAID’s infrastructure program will document these successes and facilitate
communication of the program’s achievements to the broad community of stakeholders, and their
emulation in other USAID country programs.

EMG has assembled a multi-functional team of Egyptian and US experts to conduct a comprehensive
evaluation of USAID assistance to Egypt’s infrastructure. This team, detailed in Attachment 1 of this
proposal, brings extensive industry experience and a history of success in design, management, and
evaluation of infrastructure programs in a development context. More importantly, they bring first-hand
knowledge of USAID’s activities and an extensive network of contacts within the Egyptian government
and utility companies that will be leveraged for this evaluation.

The team will approach the evaluation and close-out reports with a view to delivering a product that is
useful to its varied audiences. These reports will effectively present information that meets USAID’s
multiple objectives of: informing constituents and stakeholders about USAID’s impact in the Egyptian
infrastructure sector; drawing lessons-learned about program design and implementation for application
in other countries; and identifying additional opportunities for high-value investments in the Egyptian
infrastructure sector.

It is important to note at the outset that it is not the intention of the evaluation team to assess the outcomes
of any specific projects in particular, nor to assess the performance of specific implementing
organizations. Rather, the evaluation team will assess and analyze USAID’s urban infrastructure program
as a whole, identifying and documenting its hallmark achievements and drawing lessons learned relating
to project and program design that can help increase the productivity of future USAID program
investments in infrastructure programs.

B. ASSUMPTIONS, CONSTRAINTS AND LIMITATIONS

The approach and methodology presented here are based on an assumed period of performance of
approximately 7 weeks, with just 3 weeks in-country by the expatriate team. This assumption derives
from a project start date of 16 August and a submission deadline of 30 September for Final Draft
Evaluation and Close Out Reports. In addition, several days will be left available after 30 September for
the Evaluation Team to respond by 30 October to USAID comments on the team’s Final Draft Evaluation
and Close Out Reports. This revised project timeline is necessitated by the reduced project budget and
USAID/Egypt’s need for deliverable submission by 30 September.

Our methodology employs the review of existing project documentation and other materials provided by
USAID as the principal source of data for analysis and evaluation, augmented by a limited number of site-
visits and stakeholder interviews, as discussed below. We assume that USAID will provide access to the
full range of project- and SO-related documentation at its disposal necessary for the completion of this
evaluation. In addition to the documentation referred to in the RFTOP, our team will benefit from receipt
of relevant Strategic Objective Agreements (SOAGs), Memoranda of Understanding (MOUS), or other
exchanges of letters between the USG, USAID, and Egyptian stakeholders.

Evaluation of USAID/Egypt's Utility Projects: Final Report 213



Primary data-collection will not exceed three interviews and up to two site visits (which may coincide)
per sector and will provide only an anecdotal complement to the data collected and collated from the
USAID-provided documentation.

C. METHODOLOGY

The evaluation team’s methodology is designed to overcome the temporal and data-accessibility
constraints inherent in this assignment. We will draft an evaluation and close-out report that provide a
concise summary of the successes of USAID’s infrastructure program, highlights key lessons learned
during project implementation, and identifies opportunities and prospects for future infrastructure
investments in Egypt.

The evaluation team’s familiarity with a large volume of relevant documentation and extensive
knowledge of key infrastructure and institutional issues in the water/wastewater, power, and
telecommunications sectors has guided the development of our methodology. As the evaluation will
involve the review of past project reports and project evaluations, the EMG Evaluation Team will
examine key documents provided by USAID, particularly reports that contain data of recognized high
quality, data sequences collected over time using the same methodology (trend analysis), data validated
using recognized quality control processes, and data collected using rigorous research designs
(randomized sampling of beneficiaries, control groups, and others). The review of the project reports and
available data will be conducted within the framework of the Special Objective 18 performance objectives
and indicators for the past five years and the previous SO performance monitoring frameworks for the
utilities sector.

Key Evaluation Questions

EMG will approach the collection and analysis of data for use in addressing each of the identified key
evaluation questions dependent upon the specific requirements of each question. We have adopted the
five high-level questions contained in the RFP. Our approach to these key evaluation questions follows.

1. As A BASELINE, WHAT WAS THE STATE OF EACH UTILITY SECTOR PRIOR TO THE IMPLEMENTATION OF USAID-
FUNDED ACTIVITIES?

The Evaluation Team will establish a base-line for the condition of Egypt’s urban infrastructure through a
review of the available project documentation and data sources.

2. WHAT HAVE BEEN THE DIRECT AND INDIRECT OUTPUTS OF USAID’S CONSTRUCTION, INSTITUTIONAL
DEVELOPMENT, AND REGULATORY INTERVENTIONS IN ALL THREE UTILITY SECTORS?

The Evaluation Team will focus on a review of USAID project design, status and evaluation documents.
In addition to measuring increased access (a direct output), the Evaluation Team will attempt to quantify
indirect outcomes through a review of evaluation reports and statistical data produced by USAID.

3. WHAT BROAD OUTCOMES HAVE RESULTED FROM IMPROVED SERVICE DELIVERY AND WHAT IMPACTS HAVE
THESE ACTIVITIES HAD UPON THE QUALITY OF LIFE OF THE EGYPTIAN PEOPLE, INCLUDING BOTH DIRECT AND
INDIRECT BENEFICIARIES?

This key evaluation question is perhaps most challenging, as it involves the attribution of identified
outcomes to USAID interventions in the context of multi-donor investment in the utilities sectors. While
precise quantification of the impact of USAID’s investments in Egyptian infrastructure is not feasible due
to the limitations of available data, many useful and plausible outcomes may be inferred through the
establishment of correlations between USAID investments in particular locations and the growth in
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economic activity and investment in these locations. For example, the assumption that improved access
to telecommunications services and reliable electricity supplies spurs economic growth can be tested
against data from areas which benefited from such service improvements resulting from USAID’s
investments in these areas.

4. WHAT LESSONS AND BEST PRACTICES OF USAID/EGYPT PROGRAMS MAY BE APPLIED TO FUTURE PROGRAMS,
BOTH IN EGYPT AND ELSEWHERE?

The questions examined by the Evaluation Team in this part of the study will focus on the
conceptualization of the design and implementation of activities, on normative issues related to
identification of best approaches to similar programmatic interventions, and on a retrospective analysis of
what worked well and what did not in the Egyptian context. Questions of this type are best addressed
through project and literature reviews of interventions by USAID in different settings. Additionally, key
participants in the design of the interventions will add greater insight and additional perspectives.

5. WHAT ARE THE PROSPECTS FOR FUTURE INVESTMENT IN EGYPTIAN UTILITIES?

The two dominant factors determining investment prospects in Egyptian utilities are 1) the current and
projected demand for various utility services, and 2) the sources of available capital to fund the necessary
investments to meet this demand. For assessing the current demand for utility services, the Evaluation
Team will refer to data collected on existing service coverage and reliability, and identify the existing
gaps (both geographical and temporal) in service coverage. With respect to future (projected) utility
service demand, the evaluation team will examine the expectations of economic growth in Egypt for the
sectors being evaluated, and examine the demand profiles of these sectors to approximate the need for
investments in increased capacity. This analysis will serve as a basis for assessing the availability and
adequacy of sources of finance — public and private - to meet these investment needs.

D. Mobilization and Implementation Schedule

The evaluation team will be comprised of seven Egyptian and expatriate specialists in their respective
fields. Upon award, the EMG evaluation team will immediately mobilize to finalize a detailed
implementation strategy and begin the process of data-identification and collection.

Consistent with the guidance provided in the RFP, the Team Leader can begin the process of data-
identification and collection in Washington, D.C., a part of which will also include consultations with
identified members of USAID’s technical and regional offices in Washington. In parallel with the Team
Leader in Washington, the team’s Egyptian sector specialists will begin an analogous process of data-
identification and collection in Egypt. These important initial mobilization activities will be coordinated
and managed by Mr. Jonathan Ward and Mohsen Alashmoni in Washington, D.C. and Cairo,
respectively.

The expatriate evaluation team experts will join their Egyptian counterparts on-site during week three of
the evaluation, and will participate in consultations with USAID/Cairo, the review of documents,
interviews, and the preparation of the draft final reports and the presentation workshop. Following the
workshop, the team will retreat to complete the final evaluation and close-out report, following up with
USAID and sector stakeholders as necessary.

The proposed mobilization and implementation schedule is depicted below:
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Attachment 1: Personnel

EMG brings together a team with worldwide experience in conducting infrastructure program
assessments paired with notable expertise in Egyptian infrastructure sector. The team consists of four
expatriate utility- and infrastructure-sector and program evaluation experts, and four Egyptian utility-
sector professionals specializing in the power, water/sewerage, and telecommunications industries. The
EMG team’s strength derives from a mixture of skills, experience, sector expertise, and detailed Egypt-
specific knowledge that its members individually and collectively contribute. The team will make use of
its wide network of key contacts and relationships with diverse stakeholders in the utility and
infrastructure sector in Egypt to carry out the evaluation of USAID’s urban infrastructure program. This
web of contacts will be instrumental to quickly assimilating information critical to the success of the
project and gaining insights into the present and future needs of infrastructure investments in Egypt.

Our expatriate utility-sector experts have proven track-records of successful program design,
implementation, and evaluation in their respective technical areas in a development-assistance context —
including in Egypt and the Middle-East. They are joined by three recognized Egyptian infrastructure-
sector experts with detailed knowledge of the power, water/sewerage and telecommunications sectors
amassed over several decades through a diverse mixture of industry and development-program
engagements. The involvement of these Egyptian experts will be vital in ensuring access to, and
appropriate interpretation of, critical information on the Egyptian infrastructure development and present
condition. Their involvement will also ensure that the team’s findings reflect an appreciation of the
context in which USAID’s infrastructure programs have been implemented over the life of SpO 18. As
requested in the RFTOP, the technical experts have been paired into three sub-groups for power,
water/sewerage, and telecommunication. Each sub-group will be led by the expatriate advisor and
supported by the Egyptian expert.

The Team Leader will be responsible for leading the entire team, day-to-day project management, liaising
with USAID and key counterparts, and producing the final report. The Team Leader will be supported by
a Project Manager based in Cairo who will coordinate the various meetings and data-gathering efforts and
will be responsible for all logistical arrangements in Cairo. The Team Leader will also be supported by
the Home Office Project Manager who will be responsible for contract administration and compliance
with USAID, and will play the important role of oversight for the entire assignment. Based in Washington
DC, the Home Office Project Manager will be able to leverage a large base of resources from the EMG
home office. The chart below shows the composition and organization of the evaluation team put together
by EMG.

Evaluation Team Leader — Dr. Tejinder Minhas (Expatriate): The team will be led by Dr. Tejinder
Minhas, whose experience over twenty-five years in multi-sectoral development project evaluation,
appraisal, design and implementation render him imminently qualified to direct and coordinate the team’s
work. Dr. Minhas recently led a team of six senior Program Evaluators and sector experts to perform a
program evaluation for a multi-sectoral (education, health, roads, water supply, energy, agriculture, and
poverty reduction) program in Jordan. Dr. Minhas’ achievements on the project included a
comprehensive review of over 260 discrete development projects. The review provided an assessment of
the relevance of the programs to Jordan’s development goals and gauged the efficacy of these programs.
Previously, Dr. Minhas served as Chief of Party on USAID’s Egypt Privatization Program, and is thus
intimately familiar with USAID’s program portfolio in Egypt and the contours of Egypt’s economy. Dr.
Minhas maintains a network of Egyptian and donor-community contacts that he developed during this
assignment, which will prove extremely useful in coordinating the collection of data required for the
timely completion of the evaluation and SpO close-out report. Dr. Minhas also has several years of
experience as a privatization advisor and in mobilizing private sector investment. He will be key in
responding to the question on prospects for future investments in Egyptian utilities.
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Project Manager — Mohsen Alashmoni (Cairo): Mr. Alashmoni is the founder of Progress 2, an
Egyptian company offering a wide range of consultation services and project management including the
USAID funded FM Il and FM 111 projects. Mr. Alashmoni has over twenty-five years of experience with
private companies and international organizations, and is intimately familiar with the development
climate in Egypt. In coordination with Evaluation Team Leader Dr. Minhas, Mr. Alashmoni will oversee
the rapid mobilization of the Egyptian members of the evaluation team at the inception of the project to
commence data-gathering and to prepare for the arrival of their expatriate counterparts. Mr. Alashmoni
will also be responsible for coordinating closely with Egyptian counterparts and key stakeholders. He has
numerous contacts with key stakeholders and will play a critical role in accessing and gathering critical
data and information for the evaluation and in organizing meetings with key officials at short notice.

Power Specialist — J. Michael Trainor (Expatriate): Mr. Trainor joins the evaluation team with a
background in power-sector reform and development program design, implementation, and evaluation
gained through his work as Senior Energy Advisor with USAID, serving in three USAID missions abroad
and at USAID/Washington. Mr. Trainor’s recently completed a comprehensive evaluation of USAID’s
energy-sector reform project in Bosnhia-Herzegovina, including the documentation and validation of the
program’s successes and the development of recommendations for a second phase of USAID engagement
in that country’s energy sector. Mr. Trainor’s broad sector knowledge, coupled with his background as a
USAID Mission employee, will enable him to present an evaluation report that speaks directly to
USAID/Egypt’s requirements. Mr. Trainor’s contribution to the evaluation report in this respect will span
all three of the sectors being evaluated, although he will lead and focus on the power sector evaluation.

Power Specialist — Dr. Mohamed EI Sobki (Egyptian): Dr. El Sobki is an expert in the power and
electrical sectors in Egypt, and has worked as a consultant for major development agencies, including
USAID, the World Bank, Danida, and the UNDP. Dr. El Sobki has prepared background reports and
studies on the Egyptian power sector for various development agencies, including electricity pricing
studies and a base-line survey of Egypt’s energy sector for USAID. Dr. El Sobki has published dozens of
papers in local and international journals and conferences, and currently lectures at Cairo University in
the Department of Power Systems and Electrical Machines. Dr. El Sobki’s thorough education in
electrical power engineering provides him with many resources necessary for an objective and rigorous
review of USAID development in the sector. His consulting work has given him practical experience to
supplement his in depth academic training. Dr. El Sobki’s position as a professor in the Department of
Power Systems and Electrical Machines at the Cairo University has kept him in the midst of work and
discussion of the power sector in Egypt, and his connections at the University and from his former
positions in the Egyptian Electric Utility and Consumer Protection Regulatory Agency provide him the
resources necessary to gather information to benchmark the sector and contribute to the evaluation team’s
analysis.

Water/Sewerage Specialist — George Kinias (Expatriate): Mr. Kinias is an institutional
assessment specialist with over fifteen years of experience in the assessment and evaluation of
infrastructure development programs with a focus on the water sector. He brings worldwide experience
in infrastructure and has particular experience both with Egypt and USAID in his capacity as team leader
on a variety of Egyptian assessment, operation and maintenance, evaluation, and reporting projects. Mr.
Kinias has conducted thorough reviews of the Egyptian water, air, sewerage, power, and
telecommunications sectors in the past ten years, and is deeply familiar with USAID requirements and
standards. The inclusion of Mr. Kinias on this project will capitalize on his career-ranging evaluation
skills, particularly in the relevant sectors. His extensive evaluation and assessment skills will supplement
the skills of our team by providing focused, informed, and diligent data collection and analysis of the
Egyptian power, water, and telecommunications sectors. Mr. Kinias has conducted over a dozen
evaluation and assessment projects for USAID, and as such is intimately familiar with the data collection
and analysis, benchmarking, and final reporting necessary for a comprehensive report. His background
work makes him an invaluable addition to the team and to USAID objectives. Given his extensive
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experience with the Egyptian infrastructure sector, Mr. Kinias will have the main responsibility for
drafting the SpO 18 Closeout Report.

Water/Sewerage Specialist — Mahmoud Morsi (Egyptian): Mr. Morsi brings four decades of
experience in the Egyptian water and sewerage sectors to the project. As an expert water-sector and
mechanical engineer, Mr. Morsi’s experience includes the operation and maintenance of a water
desalination plant, a wastewater treatment plant, and multiple engagements on projects involving pumps,
water treatment systems, reverse osmosis systems, and desalination, brackish water, and sewage treatment
plants. Mr. Morsi specializes in the operation and maintenance of water purification and processing
facilities, and has provided project evaluations for USAID. As part of his work on USAID’s ABB Susa
project, Mr. Morsi was responsible for the extension and upgrading of the Alexandria and Middle Cities
wastewater treatment plants. Over his extended career in the Egyptian water sector and on donor-
sponsored projects, he has accumulated unrivalled expertise and knowledge of the intricacies and nuances
of Egypt’s water sector and has contributed to numerous project evaluation reports for USAID. Mr.
Morsi maintains a network of key sector contacts through which critical data and the wealth of the
sector’s institutional memory will be accessible to the evaluation team.

Telecommunications Specialist — Di Landau (Expatriate): Ms. Landau is an expert in
international telecommunications and information technology. Ms. Landau has in-depth experience in
telecommunications policy and sector analysis, and has conducted a number of evaluations and
assessments of telecommunications and information technology systems for private-sector clients and for
multi-lateral and bilateral donor agencies, including USAID, USTDA, the World Bank, and Asian
Development Bank. Ms. Landau’s experience as a project evaluator gives her first-hand knowledge of
the data collection and review required for a thorough, defensible evaluation, and her experience with
government telecommunications ministries equips her well to ask pertinent interview questions to obtain
necessary data for evaluation. Ms. Landau possesses an acute awareness of the components necessary for
a successful telecommunications industry development strategy, and will apply her insights and
experience in the evaluation of Egypt’s current telecommunications sector and the successes USAID’s
program has yielded for its development.

Telecommunications Specialist — Taha Shendy (Egyptian): Mr. Shendy is an information
technology and telecommunications expert with over thirty years of experience building and managing
information structures and networks. While serving a variety of posts in government ministries and
cabinets, Mr. Shendy built internal networks in the North and South Sinai, Red Sea, and Alexandria
governorates. Mr. Shendy built and managed the Ministry of Telecommunication and Information
Technology’s information structure, and evaluated the achievements of the National Telecommunications
and Information Technology Plan. Earlier Mr. Shendy served as the Deputy Head of Decision Support
Sector for the Cabinet Information and Decision Support Center. In this role, he conducted research to
analyze and correlate data to provide the Cabinet with indicators and alternatives, in the course of his
work building and managing the national level of Egyptian information structure. Mr. Shendy is fully
versed in the goals and requirements of Egyptian telecommunications development projects and is
experienced in their implementation and management. As a critical member of the evaluation team, Mr.
Shendy will use his wealth of practical experience, sector knowledge, and evaluation skills to provide
USAID with an insider’s view of the efficacy of its projects.

Project Manager — Jonathan Ward (Washington): Mr. Ward has over ten years of experience as
a project manager for numerous USAID projects, including in utility finance and privatization and in the
water, power, and telecommunications sectors. He recently managed a two-year USAID-funded energy
reform project in Romania, with three sub-contractors and 40+ consultants, which prepared a state-owed
generation plant for privatization and delivered an intensive schedule of privatization-focused training to
the Romanian electricity and gas regulators. Mr. Ward will manage the timely mobilization of the
evaluation team, ensure that the team is adequately resourced and supported administratively from
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Washington, confirm the on-schedule completion of project deliverables and achievement of critical
milestones, and provide quality assurance of the project deliverables. Based in Washington DC, Mr. Ward
will be responsible for providing project backstopping and contract administration support to the team
leader. He will provide continuous logistical support to the team and will play an important role in
organizing the stakeholder workshop. He will also have access to the broad base of EMG’s worldwide

resources which he will leverage as and when required for the success of the project and for providing
oversight.
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