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DATA SHEET 

 
 

BASIC INFORMATION 

 
Product Information 

Project ID Project Name 

P116194 EG-Giza North Power Project 

Country Financing Instrument 

Egypt, Arab Republic of Investment Project Financing 

Original EA Category Revised EA Category 

Full Assessment (A) Full Assessment (A) 

 

Related Projects 
      

Relationship Project Approval Product Line 

Additional Financing P116198-EG-Giza North 
Additional Financing 

14-Feb-2012 IBRD/IDA 

 

Organizations 

Borrower Implementing Agency 

Ministry of International Cooperation Egyptian Electricity Holding Company 

 

Project Development Objective (PDO) 
 
Original PDO 

The project development objective is to contribute to improving the security and efficiency of electricity supply by 
adding a new generation capacity based on the most efficient thermal power generation technology. 
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FINANCING 

 

 Original Amount (US$)  Revised Amount (US$) Actual Disbursed (US$) 

World Bank Financing    
 
IBRD-78950 

600,000,000 557,639,953 557,639,953 

 
IBRD-81000 

240,000,000 129,093,753 129,093,753 

Total  840,000,000 686,733,706 686,733,706 

Non-World Bank Financing    

Borrower 475,110,000    0    0 

EC: European Investment 
Bank 

307,000,000    0    0 

OPEC FUND 30,000,000    0    0 

Total 812,110,000    0    0 

Total Project Cost 1,652,110,000 686,733,706 686,733,706 
 

 
 

KEY DATES 
  

Approval Effectiveness MTR Review Original Closing Actual Closing 

08-Jun-2010 12-Aug-2011  30-Jun-2015 31-Dec-2017 

 
  

RESTRUCTURING AND/OR ADDITIONAL FINANCING 
 

 

Date(s) Amount Disbursed (US$M) Key Revisions 

14-Feb-2012 16.44 Additional Financing 
Change in Implementing Agency 
Change in Results Framework 
Change in Components and Cost 
Change in Loan Closing Date(s) 
Change in Legal Covenants 
Change in Implementation Schedule 

24-Mar-2015 448.82 Change in Loan Closing Date(s) 

15-Feb-2016 504.00 Change in Results Framework 
Change in Components and Cost 
Change in Loan Closing Date(s) 
Reallocation between Disbursement Categories 
Change in Procurement 
Change in Implementation Schedule 
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KEY RATINGS 
 

 
Outcome Bank Performance M&E Quality 

Satisfactory Satisfactory Substantial 

 

RATINGS OF PROJECT PERFORMANCE IN ISRs 
 

 

No. Date ISR Archived DO Rating IP Rating 
Actual 

Disbursements 
(US$M) 

01 24-Jun-2010 Satisfactory Satisfactory 0 

02 22-Dec-2010 Satisfactory Satisfactory 0 

03 29-May-2011 Satisfactory Satisfactory 0 

04 17-Dec-2011 Satisfactory Satisfactory 0 

05 29-Jun-2012 Satisfactory Satisfactory 46.83 

06 18-May-2013 Satisfactory Moderately Satisfactory 132.90 

07 24-Dec-2013 Satisfactory Moderately Satisfactory 236.24 

08 16-Jun-2014 Moderately Satisfactory Moderately Satisfactory 332.47 

09 14-Dec-2014 Moderately Satisfactory Moderately Satisfactory 419.66 

10 10-Jun-2015 Moderately Satisfactory Moderately Satisfactory 465.69 

11 21-Dec-2015 Satisfactory Moderately Satisfactory 494.86 

12 27-Jun-2016 Satisfactory Satisfactory 509.57 

13 27-Dec-2016 Satisfactory Satisfactory 607.56 

14 30-May-2017 Satisfactory Satisfactory 658.00 

 

SECTORS AND THEMES 
 

 
Sectors 

Major Sector/Sector (%) 

 

Energy and Extractives  100 

Non-Renewable Energy Generation 100 
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Themes  

Major Theme/ Theme (Level 2)/ Theme (Level 3) (%) 
 
Private Sector Development 43 
 

Jobs 33 
 

Job Creation 33 
   

Public Private Partnerships 10 
 

   
Urban and Rural Development 66 
 

Urban Development 33 
 

Urban Infrastructure and Service Delivery 33 
   

Rural Development 33 
 

Rural Infrastructure and service delivery 33 
 

  
 

ADM STAFF 
 

Role At Approval At ICR 

Regional Vice President: Shamshad Akhtar Hafez M. H. Ghanem 

Country Director: A. David Craig Asad Alam 

Senior Global Practice Director: Laszlo Lovei Riccardo Puliti 

Practice Manager: Jonathan D. Walters Erik Magnus Fernstrom 

Task Team Leader(s): Vladislav Vucetic 
Mohab Awad Mokhtar 
Hallouda 

ICR Contributing Author:  James Sayle Moose 
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I. PROJECT CONTEXT AND DEVELOPMENT OBJECTIVES 

A. CONTEXT AT APPRAISAL 

Context 

The Giza North Power Project was appraised in late 2009 and early 2010 with the PAD dated March 2010. At 
that time, electricity demand was growing quite rapidly in Egypt, having increased 7.5 percent a year between 
fiscal years (FY) 2003 and 2008. While the country in FY2009 had 23,502 Megawatt (MW) of nominal electrical 
generating capacity, available capacity at the summer demand peak was considerably less. According to the 
Egyptian Electricity Holding Company (EEHC), this lower available capacity was due to outdoor temperature 
derating of gas turbine technology (about 8-10 percent for the Egyptian Climate), aging of power plants, quality of 
fuel used, and dependence of hydropower plants on the limited and insufficient amount of water allowed for use 
by the power plants by the Ministry of Irrigation and Water Resources.  

As a result, in 2008 and 2009, there was load shedding although nominal capacity was 8-10 percent above the 
peak. To be reasonably safe from load shedding, Egypt needed nominal capacity of around 15-20 percent above 
peak. Moreover, demand was continuing to grow rapidly, and without substantial new investments, load shedding 
would only get worse. 

Therefore, at project appraisal and according to the PAD, EEHC was “racing against time to add new power plants 
and transmission lines to meet this increasing demand.” The Ministry of Energy and Electricity (MoEE) had 
adopted the strategy of investing heavily in efficient generating technologies, especially in combined cycle gas 
turbine plants (CCGT), the most thermally efficient kind1. The Government’s strategy was to not only to have EEHC 
build these new generation plants, but also to restart private investment in power plants which had been largely 
moribund since 2003. 

The PAD (page 10) argued that the Giza North Power Plant would help with this issue since it would be “an 
important addition to the capacity of Egypt’s power system to provide electricity, and thus help sustain 
economic growth and social development.” In addition, the Bank had previously supported EEHC’s construction 
of new efficient power plants to meet rising demand. The Giza North project was fully consistent with the program 
as outlined in the Country Assistance Strategy (CAS) at the time2, which had three pillars: 

i. Facilitating private sector development. 
ii. Enhancing the provision of public services. 

iii. Promoting equity. 

According to the PAD “the Giza North Project directly supports the second pillar and contributes to the first pillar 
through maintaining reliable electricity supply to industrial commercial activities”. 

Theory of Change (Results Chain) 

As mentioned above, at the time this project was approved, Egypt was undergoing serious power shortages which 

affected the population and the economy. The main objectives of the project were to increase the security and 

thermal efficiency of electricity supply through the construction of an efficient combined cycle gas turbine (CCGT) 

                                            
1 While natural gas was the ultimate fuel for these plants they could also use light fuel oil, while the gas supply system was 
being developed. Fortunately, by 2015 the gas supply system was largely in place. 
2  This was the CAS for FY 2006-09 which was extended through FY 2011 by the County Assistance Strategy Report of FY 
2008(PAD page 2) 
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power plant (output). This additional capacity would provide additional electricity to the 99 percent of Egypt’s 

electricity consumers. It would increase generation and the security of supply by expanding the generating capacity 

of the system during periods of peak demand and it would increase thermal efficiency by adding highly efficient 

CCGT capacity (outcomes). In both the short and the long term, the additional generating capacity and electricity 

would improve the welfare of the population by allowing:  

i. Increased use of electricity at home. 
ii. Reduced interruptions (increased security) of electricity supply. 

iii. Expanded growth opportunities for private companies and industry, which require electricity (Long Term 
Outcomes). 

Women would benefit relatively more from additional electricity supply and reduced interruptions at their homes, 
where they tend to spend most of their time, while men would benefit relatively more from new employment 
opportunities brought about by increasing private sector growth. However, the entire Egyptian population would 
benefit. In fact, when the Giza North Plant started to come on line in 2015, it helped eliminate a 4000-5000 MW 
shortage of available capacity that had led to blackouts and brownouts in 2014. 

THEORY OF CHANGE 

 

  

Increased 
Welfare of the 
Population and 
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Economic 

Activity through 
Increased 

Security and 
Efficiency of 

Electric Supply 
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Project Development Objectives (PDOs) 

The PDOs as stated in the Loan Agreement were: “to contribute to improving the security and efficiency of 
electricity supply within the Borrower’s territory by adding new generation capacity based on efficient thermal 
power generation technology”3. Improving security of supply by reducing the brownouts and blackouts mentioned 
above, was to be achieved by adding generating capacity, while the objective of using efficient thermal power 
generation technology was aimed at reducing the impact of these new generating plants on the environment as 
well as keeping generating costs low. 

Key Expected Outcomes and Outcome Indicators 

The expected outcomes and outcome indicators are tied closely to the PDOs discussed above as illustrated below. 

Expected outcomes  Outcome indicators 

 

  

Increased generating capacity (leading 
to increased security) 

 

Net additional generation capacity 
added to the system 

PAD target 1500 MW4 

 

 

 

Increased generation  
Annual Net Electricity Generation 

PAD target 10,500 GWh 

 

 

 

Increased thermal efficiency of the 
generating fleet 

 

Average thermal efficiency of the plant 
versus average overall system thermal 

efficiency in the base year (2009) 
PAD target 1.2. 

In the Additional Financing/Restructuring (Loan 81000) approved in February 2012, the targets for the outcome 
indicators were made more ambitious. The first outcome indicator was increased from 1500 MW of net new 
generating capacity added to the system to the addition of 2250 MW of net new capacity. The second outcome 
indicator was changed from annual net electricity generation of 10,500 GWh per year in FY 2020 to 15,750 GWh. 
The third outcome indicator originally was for Giza North to be at least 20 percent more efficient than EEHC’s fleet 
of generating plants in FY2009.  In FY2009, this fleet of plants had an overall thermal efficiency of 40 percent, so 
the target would have been for Giza North to have at least an efficiency of 48 percent. In the Additional 
Financing/Restructuring, this target was raised to 52 percent thermal efficiency. 

                                            
3 As mentioned, this quote is from the Loan Agreement. The PAD has a slightly different wording. Instead of efficient thermal 
power generation technology it refers to the most efficient thermal power generation technology. Also, the PAD has no 
reference to “within the borrower’s territory “although that is understood.  
4 At ISO Conditions. Under Gaza North Conditions Capacity is reduced (See PAD p 39) 
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Components 

The components of the project remained largely the same over time, although they changed in importance. They 
consisted of a technical assistance component and an investment component. They were mutually supportive in 
that the investment component would help provide relief for Egypt’s immediate electricity shortages, while the 
technical assistance would help in the long run with a new approach to electricity supply. The technical assistance 
component helped fund5 the preparation of this new approach and consisted of:  

i. Support for the promotion of private sector investment in electricity generation. 
ii. Development of a power sector strategy focusing on attracting additional private investment. 

iii. Promotion of energy efficiency.  

The description of the investment component evolved over time. In the PAD, the project consisted of one 
investment component and technical assistance. In Annex 5 of the PAD, the investment component is broken into 
two components 

i. Power plant and related equipment. 
ii. Associated infrastructure (gas pipelines and transmission lines). 

In the Additional Financing/Restructuring of February 2012, three investment components are listed as being 
financed by the new loan.  

i. A new 750 MW unit for the power plant taking its capacity to 2250 MW. 
ii. Two transmission lines for the power plant.  

iii. Gas pipelines for the plant. 

The Reallocation/Restructuring of February 2016 then expanded the description of the gas pipeline component to 
include gas pipelines supplying other gas-fired power plants. The table below shows all these components and how 
they changed over time.  

TABLE 1; 
TABLE 1: PROJECT COMPONENTS 

($ millions) 

Component 
Costs 

PAD 
March 2010 

Additional Financing 
Restructuring - Feb. 2012 

Reallocation 
Restructuring 

Feb. 2016 
Final 

Power Plant 1366.1 1836 1647 1366.6 

Technical Assistance6 0.55 0.55 0.55 0.55 

Transmission lines 10 35 18 14.4 

Gas Pipelines 36 128 334 316 

Total  1412.65 1999.55 1999.55 1697.55 
Note:  Above costs include customs and taxes 

B. SIGNIFICANT CHANGES DURING IMPLEMENTATION (IF APPLICABLE) 

The project went through three restructurings: 

i. Additional financing and expansion of the project. 
ii. Changing of closing dates. 

iii. reallocation of funds and further expansion of the project. 

                                            
 
6  Funding was from Energy Sector Management Assistance Program (ESMAP), Public Private Infrastructure Advisory Services 
(PPIAF), Bank Budget and Egyptian counterpart agencies 
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The net result of these restructurings is that the project was expanded significantly, its efficacy and efficiency 
were increased substantially, and closing was delayed by 18 months. No changes in the project PDOs were 
needed since all the restructurings were consistent with the original ones. 

Original Project. The original project approved by the Bank Board in 2010, involved the construction of a 1500 
MW CCGT power plant along with associated transmission lines, a gas supply pipeline, and a technical 
assistance component. The Bank Loan for this project, Loan 78950, was for US$600 Million, and the initial 

closing date was June 30, 2015. In addition to the loan, there was a project agreement with EEHC to carry out 
the project. 

Additional Financing/Restructuring. In late 2011, it became clear that Egypt needed additional generating 
capacity. There were power shortages, and some of the planned power plants were falling behind schedule 
especially the Dairut Power Plan (1500 MW) which was to be privately financed but was delayed. Because of 
these delays the Government and EEHC requested that the Giza North Plant Project be expanded to 2250 MW 
by adding a third 750 MW unit to the plant, and indicated that additional transmission capacity and gas 
pipeline capacity would be needed. This was one of the fastest ways to provide additional capacity since most 
of the due diligence for the site had been completed, and procurement and construction could be done 
relatively quickly since a labor force was already in place. The Bank team agreed to help with this expanded 
project and expeditiously provided additional financing of US$240 million in the form of Loan 81000. This 
additional loan was approved by the Board in February 2012, signed in April 2012, and had a closing date of 
December 31, 2016. 

Because the Bank would be financing the gas connector lines to the power plant, a project agreement was 
signed with Egyptian Natural Gas Company (EGAS), the parent company, and GASCO, the subsidiary that 
would build the pipeline. 

The PDOs were not changed but the project outcome targets were changed since additional capacity was 
being financed. As mentioned above, the generation capacity target was changed from 1500 MW to 2250 
MW, the electricity generation target was changed from 10,500 GWh to 15,750 GWh, while the thermal 
efficiency target was changed from 1.2 times the fleet average (effectively a target of 48 percent) to 52 
percent. Intermediate term indicators were introduced for the gas pipelines covering construction and the 
financial condition of EGAS.  

Loan Extension/Restructuring. Owing to the Arab Spring in Egypt and its aftermath, the power plant was 
delayed. The main causes of the delay according to the restructuring paper were: 

i. The delivery and installation of key equipment for the power plant. 
ii. The land acquisition and compensation for the gas pipeline routing,” both of which took much 

longer than expected.  To compensate for this delay, in March 2015 the closing date of the 
original loan, 78950, was extended from June 30, 2015 to June 30, 2016. 

Reallocation/Restructuring. By February 2016, it became clear that there would be considerable project 
savings due to a combination of factors, such as changes in exchange rate, comfort of the Bank’s loan for 
vendors, quality of procurement (by EEHC helped by the Bank), declining prices for equipment, good project 
implementation by EEHC, and the general practice of overestimation of estimates. Total costs were expected 
to be US$206 million less than budgeted. These cost savings were reallocated to build gas supply pipelines for 
8 power plants that were planned or under construction7. Seven of these plants would use CCGT technology. 
The Government later announced that El Saouf was being delayed beyond the closing of the project, and 

                                            
7 These plants were: Beni Suef, New Capital, El Burlus,  Mahmoudia, El Saouf, 6 October, Damanhour and Suez. 
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therefore the gas supply line to that power plant was removed from the project. The pipeline to Damanhour 
was also dropped later. The funds that were to be used on the Damanhour pipeline were instead to be used 
to reinforce weak pipelines in upper and middle Egypt and to build an additional line to Mahmoudia. However, 
this latter plan did not materialize due to time constraints. 

Since the object of both was to construct additional CCGT plants to secure supply and increase efficiency, and 
since the project already included financing for gas pipelines to supply the CCGT plant at Giza North, these 
additional gas connector pipelines fit well with the project and no change in the objectives was needed. There 
were no changes in the PDO Outcome Targets but new intermediate indicators for the construction of the gas 
pipelines were introduced.  

Revised PDOs and Outcome Targets  

The PDOs were not changed. The outcome targets were changed, as discussed above. 

Revised PDO Indicators 

The PDO Indicators were not revised. 

Revised Components 

The components were not changed and remained as follows: 

i. Technical assistance. 
ii. Power plant construction. 

iii. Transmission lines gas pipelines. 

However, the size of the components changed overtime and in some tables two or more components would be 
combined.  

Other Changes 

The closing date on Loan 78950 was extended from June 30, 2016 to March 31, 2017. The closing date on Loan 
81000 was changed from December 31, 2016 to December 31, 2017. 

Rationale for Changes and Their Implication on the Original Theory of Change 

The project expanded over time but the PDOs did not change and the original theory of change remained relevant in 
an expanded form. 
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II. OUTCOME 

A. RELEVANCE OF PDOs 

Assessment of Relevance of PDOs and Rating 

The relevance of the PDOs is rated high. The PDOs of the Giza North Project are aligned with the current Country 
Partnership Framework (CPF) FY2015-19, and thus remain highly relevant. The Giza North Power Project supports CPF 
Focus Area 2: “Improved opportunities for private sector job creation” by providing electricity, and CPF Objective 2.2 
“Improved energy generation capacity and improved efficiency” (page 31). These CPF objectives are essentially the same 
as those of the Giza North Power Project. 

The CPF explains these objectives stating that: “Egypt is a fully electrified country with more than 99 percent of households 
connected to the electricity grid. Consequently, the power sector has a direct impact on every household, business, school 
and hospital in the country. Availability of reliable energy supply has been identified as a major constraint by the private 
sector in expanding businesses and therefore job creation. The brisk energy demand growth is expected to continue for 
the foreseeable future and investments in the supply side of the power sector and efficiency enhancing measures will 
have to expand significantly.”  

The CPF does not anticipate that the Bank will finance new government-owned thermal generation projects in the FY 
2015-19 timeframe. By 2015, when the CPF was prepared, the security of supply situation in Egypt had improved, with 
25 percent nominal excess capacity at peak, although actual capacity at peak would be far less due to the deterioration 
of the capacity of the gas units at high summer temperatures, units undergoing repair, issues with fuel, etc. Nevertheless, 
there was no longer the urgency to build new generation units to prevent blackouts and brownouts. Because of the 
increased security of supply, the Bank in FY2015-19 would assist with finishing the four Bank-supported power plant 
projects under construction, including Giza North, with new thermal generation projects in the 2015-19 timeframe 
expected to be financed by the private sector with assistance from the IFC and MIGA. 

B. ACHIEVEMENT OF PDOs (EFFICACY) 

Assessment of Achievement of Each Objective/Outcome 

The efficacy of the project is rated as satisfactory. The first objective of the project was “improving the security 
of electricity supply within the borrower’s territory by adding new generation capacity based on efficient thermal 
power generation technology”.  

Increasing security of supply meant preventing the sort of supply shortages that had occurred in Egypt earlier and 
that became especially bad in 2014 when there were rolling blackouts as parts of the country were deprived of 
electricity due to a lack of generating capacity. These blackouts had affected most people in the country. 

The project was designed to lessen these shortages or eliminate them altogether. This was successful. According 
to EEHC, in 2015 electricity shortages were considerably less than in 2014. By 2016, peak demand was being met. 
This was also true of 2017 when there were no national shortages of electricity. 

The Giza North Power Plant played a significant role in this turn around providing 2250 MW of capacity to meet 
the 2016 peak and 7714 GWh of production in FY 2016.8  

 

                                            
8 Ain Sokhna, 1300 MW, another Bank-financed Power Project (P100047) also played a useful role. 
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TABLE 2:  

ACHIEVEMENT OF OUTCOMES AND INDICATORS9 

Outcomes PDO-level indicator Baseline 
Original target 

(PAD 2010) 

Revised target 
(restructuring/AF 

2011) 

Final achieved 
value 

Increased security of 
supply capacity  

Net generation capacity added to 
the system (MW) 

0 1,500 2,250 2,250 

Increased security of 
supply Generation 

Annual net electricity generation 
(GWh/year) 

0 10,500 15,750 14,868-15,75010 

Increased efficiency 
of the generating 
fleet 

Average thermal net efficiency of 
the plant vs. average overall system 
efficiency in the base year, 2009 
(percent) 

NA 4811 52 52-55 

There were two indicators for this first objective in the PAD and the Project Paper for the Additional Financing. 
These were: 

i. The amount of capacity added to the system. 
ii. Net generation by the plant. 

The modified target for capacity added was 2250 MW of generating capacity using CCGT technology. This target 
was achieved when the three 750 MW CCGT units of Giza North entered commercial operation in October and 
December 2015. The second indicator, as shown in the Project Paper for Additional Financing, was 15,750 GWh 
of net generation per year. The plant generated less in its first full fiscal year of operation. It could have generated 
more power but in FY 2017, Egypt had sufficient capacity, and Giza North did not need to run at high capacity. 
However, since Giza North was the most efficient plant online - the Siemens plants were just starting - it should 
have been run at 80 percent or more capacity if merit order dispatch were used. However, the dispatch center in 
Egypt uses a variant of merit order dispatch with most/all plants running some of the time. As a result, it ran below 
capacity although it could easily have run at 80 percent of capacity (15,750 GWh) or even higher if needed. This 
indicator was successfully achieved in the sense that the plant could produce the target level of output if needed, 
which was not the case. 

The second objective was “improving the efficiency of electricity supply within the Borrower’s territory by adding 
new generation technology based on efficient thermal power generation technology.” The 3 units at Giza North 
used CCGT technology, the most efficient thermal technology available. The indicator for this objective as 
contained in the Project Paper for Additional Financing was a thermal efficiency for the plant of 52 percent. This 
target was achieved as the plant has a 52-55 percent efficiency. Furthermore, the Giza North Plant contributed to 
the slight increase in the thermal efficiency of the EEHC’s thermal fleet, which went from 41 percent in FY2015 to 
41.3 percent in FY2016, even though it was only operating fully half of the year and less efficient simple cycle 
peaking plants (2971 MW) were also being commissioned. 

The six gas pipelines that are being built from the project savings will add to its efficacy. These pipelines will supply 
gas to 6, mostly CCGT power plants with 16,150 MW of capacity - a substantial part of Egypt’s total capacity. These 
plants can easily generate over 70,000 GWh per year as needed and further increase security of supply. 

                                            
9 Owing to the achievement of all relevant PDO-level indicators and outcomes, the split rating method was not applied as the 
project scope was expanded and thus became more ambitious. 
10  See above. The plant is capable of producing 15,750 GWh per year but produced less in FY 2017 since the full 15, 750 GWh 
was not needed. 
11 In PAD (page 39) it shows a target of 1.2 for efficiency, i.e. 1.2 times the fleet average, which is equivalent to 48 percent. 
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Justification of Overall Efficacy Rating  

The project more than achieved its objectives and is rated as fully satisfactory.  

C. EFFICIENCY 

The rating for efficiency is fully satisfactory. In the PAD, the economic efficiency of the project was measured 
using two criteria. First, was the Giza North Power Project the least cost means of generating electricity?  
Second, did it have an economic rate of return (ERR) that was acceptable? 

The analysis of alternatives in the PAD (page 69) showed that combined cycle power plants such as the Giza 
North Plant were the lowest cost generating units for serving Egyptian base load and intermediate load power 
demand. The situation has not changed and in fact combined cycle power plants have become even more 
dominant since they are cheaper and faster to build and more efficient than steam fired plants and 
substantially more efficient than gas turbines. 

The economic rate of return (ERR) in the PAD is calculated for a 1500 MW combined cycle power plant with 
two units of 750 MW each. The actual plant as built was a 2250 MW combined cycle power plant with three 
units of 750 MW each. The ICR calculated the ERR for the actual 2250 MW plant and not for the planned 1500 
MW plant. 

The key issue in calculating the economic rate of return was how to value the electricity produced. At the time 
of appraisal there was no wholesale market for electricity and retail prices were set at very low levels by the 
Government. It was therefore decided to use the consumer’s willingness to pay as the value of the electricity 
in the PAD. This number was changed each year, as demand grew and increased over time. 

Using consumer’s willingness to pay combined with estimates of investment costs, fuel costs, non-fuel 
operating costs, and transmission and distribution costs, an economic rate of return (ERR) for the project was 
calculated in the PAD. This ERR was 14.4 percent. 

For the ICR the consumer’s willingness to pay estimates per Kwh were the same as those used in the PAD.  All 
of the investment and other cost estimates were the most recent available data (See Annex 4). Using this data, 
the ERR calculated for the ICR was 18.7 percent. Thus, the estimated efficiency of the project as measured by 
the ERR is significantly higher in the ICR than in the PAD. The PAD assumed that the cost of capital in Egypt 
was 10 percent and the ERR calculated for the ICR exceeds this, thus indicating that the project is economically 
attractive. 

A net present value (NPV) of the project was calculated using a discount rate of 10 percent. In the PAD this 
NPV is US$ 726 million. In the ICR it is US$ 1860 million. The difference is due to the fact that the project which 
was built (2250 MW) is larger than the one analyzed in the PAD. In addition, it has a higher NPV because of 
lower than expected construction costs. The forecast in the PAD was that the power plant including customs, 
taxes and contingencies would cost US$911 per kW installed while the actual cost was US$607 per kW for a 
significantly larger plant. 

No ERRs are provided in the Reallocation/Restructuring Paper for the gas supply pipelines that were financed 
from savings achieved in the project. The Paper does, however, indicate that if the alternative to these gas 
supply pipelines was to supply the power plants with light fuel oil to burn, then the ERRs for these gas supply 
pipelines would be very high. This ICR calculated ERRs for four of the pipelines (those that were finished at 
project end) assuming again that the alternative to natural gas is to supply the plants with light fuel oil and 
therefore the main benefit of the pipelines is the difference in generating cost from using gas rather than fuel 
oil. Using this assumption and data on gas generating costs, fuel oil generating costs, pipeline construction 
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and operating costs, ERRs were calculated for the New Capital, Elborlous, October 6 and Suez gas supply 
pipelines. All of them had ERRs in excess of 100 percent. Given these high ERRs, these gas supply pipelines are 
highly economically efficient. It is also clear that these pipelines, which supply the major power plants with 
inexpensive natural gas rather than much more expensive light fuel oil, are a major benefit to the Egyptian 
Economy saving over US$1.6 Billion per year in fuel costs (of course, this benefit results not only from 
construction of the gas connector lines but also the earlier discovery of gas in Egypt which made inexpensive 
gas supplies possible and shifted new generation from petroleum products to natural gas). 

Assessment of Efficiency and Rating 

The ERR calculated in the ICR is higher than the ERR in the PAD, and the NPV of the project is more than twice the 
NPV forecast in the PAD. If the gas connector pipelines were included, it would increase the ERR and NPV several 
folds. All of the calculated ERRs substantially exceed the estimated cost of capital in Egypt. The economic efficiency 
of the project is rated as fully satisfactory.  

D. JUSTIFICATION OF OVERALL OUTCOME RATING 

The overall outcome rating is satisfactory. This is based on the analysis above showing satisfactory ratings for 
relevance, efficacy and efficiency.  

The project remains fully relevant, and its objectives are included in the CPF for 2015-19. Objective 2.2 of the 
CPF is basically a repeat of the project objectives, and the Giza North Plant is mentioned as a project that will 
be completed as part of the CPF. 

The project is shown to have more than achieved its PDOs. Electricity shortages have been eliminated in FY 
2016 and 2017 (and probably for several years in the future), and the project more than met all three of its 
efficacy outcome indicator targets which are: 1) capacity added, 2) generation and 3) thermal efficiency.  

The project is economically efficient. The Giza North Project is a combined cycle power plant, which is the 
lowest cost type of thermal power plant for generating power in Egypt, given its high thermal efficiency and 
the relatively low cost of gas. Moreover, the economic results of the actual project are better than those 
forecast in the PAD.  The power project is calculated to have an ERR of 18.7 percent, which is higher than the 
PAD’s forecast of 14.4 percent, and it has a much higher NPV than forecast in the PAD. 

The gas supply pipelines add to the efficacy and economic efficiency of the project since they help provide 
16,150 MW of additional low-cost capacity of which 15,500 MW uses thermally efficient CCGT technology. 
Moreover, all of the pipelines have very high ERRs and high NPVs.  
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E. OTHER OUTCOMES AND IMPACTS (IF ANY) 

Gender. The project helped both genders and the entire population (99 percent of households have access to 
electricity) by providing secure electricity supply at the lowest cost and with a high degree of thermal efficiency. 
It is hard to say whether one gender has benefited more than another, but women and girls may have benefited 
slightly more than men in that they tend to spend more time at home and use more of the residential electricity, 
especially with cooking and other domestic uses. 

Institutional Strengthening. Despite turbulent conditions, EEHC performed well overseeing the construction of 
the Giza North Power Plant and transmission lines to tie the plant into the National Grid. The experience of 
working with the contractors and overseeing the project certainly added to the company’s experience and 
capacity. At the end of the project, the company was a more seasoned and stronger organization than at the 
beginning. 

EEHC also performed well with procurement and management of the contracts. There was competitive 
procurement and tight management of the contracts with limited change orders and the final cost was 
substantially less than anticipated.   

Reduction in Costs. As mentioned above, good procurement and management of the contract helped keep down 
the costs of building the power plant. There were, however, other factors which contributed to the low as-built 
cost. These were: 

i. Economies of scale from building a larger plant 
ii. 15% or so contingencies built into the initial forecast prices which did not occur. 

iii. A general decline in costs of CCGT power equipment which occurred while the contract was being 
prepared.12 

Mobilizing Private Sector Financing. The project did not have a guarantee but it financed two pieces of technical 
assistance to help Egypt attract private sector financing for electricity generation. 

According to the PAD, the first was technical assistance to provide “support for promotion of private sector 
investment in electricity generation, including for the process of selecting a private developer for the Independent 
Power Plant (IPP) at Dairut”. 

The second piece of technical assistance, again according to the PAD, was to help the Government with the 
“development of a power sector strategy … for the next 7-10 years, focusing on attracting additional private 
investment (beyond the Dairut IPP) and associated tariff and other policies to facilitate efficient financing of 
investment needs”.  

This technical assistance was provided and is helping Egypt attract private investors. There have been two rounds 
of auctions of renewable generating licenses to private investors and both have been successful. A third round is 
underway. New private renewable plants are under construction. 

Poverty Reduction and Shared Prosperity. All groups in Egypt are benefiting from the project. The reduction in 
electricity outages and increased supply of electricity assists everyone across the income distribution. In addition 
to households, businesses benefit by having a more reliable and inexpensive electric supply and this should help 
increase investment by the private sector.  

                                            
12 The plant actually cost about the same for 2250 MW as was forecast in the PAD for 1500 MW indicating that the cost per MW 
came in about 1/3 lower than anticipated. 
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Other Unintended Outcomes and Impacts. According to EEHC Management, the labor force to build the Giza 
North Power Plant averaged 4000-5000 people. As many as 80 percent of these workers were hired from nearby 
villages, especially from Al Kata and Abou Ghalab. In addition, there were many secondary jobs created to provide 
goods and services to these workers. This created a tremendous, although temporary, boom, for the local 
economy. However, a number of these local people learned new skills. A lot of them were locally hired farm 
workers, and they were taught construction-related skills such as driving trucks, operations machines (machinists), 
welding, etc. 

The estimates of how many people were taught construction related skills vary but the best estimates are around 
500 people. With these new skill sets the people can earn more than they had been doing as farm workers.  
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III. KEY FACTORS THAT AFFECTED IMPLEMENTATION AND OUTCOME 

A. KEY FACTORS DURING PREPARATION 

The following factors or actions taken during the preparation stage of the project had a significant impact on its 
successful outcome. They are: 

a) The PDOs selected for the project were realistic and achievable. The project had an objective of 
“contributing to the security and efficiency of the electricity supply” by adding generation capacity using 
CCGT technology.  Achieving this objective was feasible while more grandiose objectives might not have 
been.  

b) The project design was quite simple. The project was to: 

i. Construct the Giza North CCGT Power plant and its associated gas supply and transmission 
lines. 

ii. Provide technical assistance, primarily to attract the private sector into electricity generation 
in Egypt. 

As the project progressed it expanded to become a larger power plant at Giza North and gas pipelines 
to supply other CCGT Power Plants under construction. These expansions were consistent with the 
objectives of the project and did not increase the complexity of the project much. All the components 
aimed at increasing Egypt’s security of supply by adding generating capacity. 

c) The results framework and project outcome indicators were simple, reasonable and likely to be 
achieved by the project. The indicators were: 

i. The generation capacity added to the Egyptian thermal fleet by the project (initially 1500 MW 
but later 2250 MW). 

ii. Annual net electricity generation (initially 10,500 GWh but later 15,750 GWh). 
iii. A comparison of the thermal efficiency of Giza North (52-55 percent) to the average thermal 

efficiency of the Egyptian fleet (40 percent). 

These are standard indictors for power plant projects. At a later stage, a measure of the number of 
beneficiaries of the project was also used as an outcome indicator. The beneficiaries are almost the 
entire current population of Egypt, of whom around half are women. This number is expected to rise 
over time. 

d) Monitoring of the project was done through appropriate intermediate indicators. These intermediate 
indicators were: 

i. Procurement progress. 
ii. Cost overruns or underruns. 

iii. Construction progress. 
iv. Current ratio. 
v. Debt service coverage ratio. 

The physical indicators were monitored for the power plant, the transmission lines and the gas 
pipelines. The financial indicators applied to of EEHC and EGAS, the parent company of the builder of 
the gas pipelines, and were monitored with the companies providing the Bank with financial statements 
and the Bank tracking their current ratios and debt service coverage ratios. There were no covenants 
covering these ratios, they were simply part of the monitoring process.  
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e) Several risk factors were identified and mitigation measures taken. The main risks identified were: 

i. Shortage of demand due to economic factors.  
ii. Shortage of revenue for EEHC. 

iii. Fuel (gas) supply risk. 
iv. Suboptimal technical design. 
v. Cost overruns. 

vi. Procurement delays. 
vii. Construction delays. 

viii. Social and environmental issues. 

These risks were low or modest except for the shortage of revenue for EEHC, which was considered 
substantial because tariffs had been set quite low by the Government and needed to be raised to allow 
EEHC to fund its share of the plant cost. Risk mitigation measures were planned for the potential 
revenue shortage but they were under the control of the EEHC and Government. 

In fact, the main risks turned out to be: 

i. Delays to construction caused by the Arab Spring in the early days of the project. 
ii. Environmental issues, mainly the impact of site dewatering on local farmers as discussed 

below. This dewatering issue for farmers was not identified during preparation. 

B. KEY FACTORS DURING IMPLEMENTATION 

Arab Spring. A key factor when implementation was just underway was the Arab Spring. Throughout almost 
all of 2011, 2012, and much of 2013, the country was facing considerable political instability as the result of 
the ouster of President Mubarak, the election of President Morsi and then his replacement and the eventual 
election of President El Sisi. The Arab Spring interfered with the pursuit of the project. It was difficult to get 
decisions made and getting rights of way and land acquisitions for the gas pipelines were delayed.  During this 
period progress on the power plant was slow. The Arab Spring probably delayed the project by about 1 to 1.5 
years.  

Despite the Arab Spring, the Bank Team and EEHC/Giza North Team continued to work on the project. They 
were slowed by the Arab Spring but continued working and making slow progress. After the political situation 
had stabilized in mid-2013, the progress accelerated. 

Environmental/Social Issues. A second factor was complaints by farmers and others living close to the power 
plant about various issues. The main issue that concerned them was dewatering. Due to the proximity of the 
farms to the main river canal (Al-Rayah Al-Beheiry), the ESIA assumed that the direct source of the irrigation 
water for the farms was from the canal, as is the case in most of Egypt especially in the Delta region, and the 
farmers would therefore not be affected by any dewatering activities during construction of the plant. The 
ESIA was incorrect and the local farmers depend on quite shallow underground water wells for irrigation. The 
dewatering at the plant site drew down their water tables temporarily. This draw down of the water tables 
was aggravated because it occurred in January through March when the Department of Irrigation and Water 
Resources reduces the Nile’s water flow in order to save water for periods when it is needed more in a practice 
known as “winter block” or “Al-Sadda Al-Shetweya”.  

This problem was remedied by providing some of the dewatering water back to the nearby farmers and 
providing better and more powerful pumps to the farmers who were at a longer distance from the site or in 
a few cases paying compensation. To identify the farmers who were entitled to receive water through the 
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established network or needed larger pumps or just compensation, the Project Management Unit (PMU) 
mobilized a specialized independent academic center within Cairo University to investigate the degree of 
damage or losses to the farmers. Before doing so, the PMU instructed the main contractor to conduct a 
subsurface hydrogeological study and field investigations to determine the most impacted zones. This issue 
lasted for about 13 months in 2012-13, but as soon as the dewatering ceased, the water table rose again. 
According to Giza North management it had regained its former level about two months after dewatering 
ceased. Nevertheless, dewatering was repeatedly raised as an issue by the farmers and some of them 
demanded financial compensations in addition to the in-kind remedies.  Although this issue was managed by 
the company and contractors, it could have been handled better if the Grievance redress mechanism had 
been in place when the dewatering started. 

There were other complaints13 by local residents about the power plant and these included: 1) the fence 
around the power plant was shading the farmer’s crops, 2) drainage of the fields would be damaged, 3) 
tenants had been evicted from their houses when the plant was built, 4) fishing in an adjacent canal would be 
damaged by changes in the water temperature from the discharged cooling water, 5) waste might be 
improperly dumped, and 6) there was a lack of transparency and consultation by Giza North Plant 
Management.  

A request for the World Bank Inspection Panel to look at these issues; signed by 8 NGOs, 17 landowners and 
18 farm laborers, was received by the Panel on February 21, 2013. The Panel went to Egypt and met with all 
of the parties involved including Giza North Plant Management, EEHC Management, Cairo Electric Production 
Co. (CEPC)14, NGOs, local farmers and residents. The Panel issued its Report and Recommendation on June 10, 
2013- less than 4 months after receiving the request. The Panel agreed that dewatering was a significant issue, 
although they had doubts about some of the other issues.  For example, there was no evidence from 8 years 
of Google Maps, the original ESIA or interviews with local residents that anybody had been living on the land 
occupied by the plant.  

The Panel’s conclusions were as follows: 

“Based on its observations and review above, the Panel is of the view that the Request raises issues of a potentially serious 
character. This includes the effects on groundwater from dewatering and the duration and adequacy of remedial measures 
to prevent loss of income for farmers. At the same time, the Panel considers that the outstanding issues of harm are limited 
in scale and complexity, and that they seem to be amendable to be addressed through the mitigation plans and the grievance 
redress system that are now in place. The Panel notes that most of the issues have been identified and mitigation measures 
introduced, although not to the full satisfaction of the Requesters.”  

“The Panel is of the view that the combined efforts of CEPC Project management and Bank Management provide a high level 
of confidence that the remaining issues of harm may be redressed in consultation with the affected farmers and communities.” 

“The Panel notes that Management, in its Response does recognize some limited harms and that efforts to redress these 
harms require further action. Furthermore, the Panel recognizes that both the Requesters and CEPC Project Management are 
willing to continue their dialogue with the objective of arriving at mutually agreed solutions. The Panel, however, also notes 
the capacity constraint faced by the CEPC Project management, which requires urgent attention, notably weaknesses in 
information dissemination, especially as regards the Grievance Redress Mechanism. …Considering the above, the Panel does 
not recommend an investigation at this stage of whether the Bank has complied with its Operational Policies and Procedures 
related to the Project. “ 

In other words, the Panel thought that the evidence indicated that the Bank had complied with its Operational 
Policies and Procedures and that the serious problem of dewatering, identified by the requestors, was 

                                            
13 This was during the period of the Arab Spring discussed above, when there was considerable unrest.  
14  Cairo Electric Production Company is a subsidiary of EEHC and the parent of the Giza North Power Company.  
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resolved and other issues were on their way to a resolution. 

IV. BANK PERFORMANCE, COMPLIANCE ISSUES, AND RISK TO DEVELOPMENT OUTCOME 

A. QUALITY OF MONITORING AND EVALUATION (M&E) 

M&E Design. The theory of change, as illustrated above, was sound and reflected in the results framework as 
intermediate indicators were aligned with the PDO-level indicators, which allowed monitoring progress towards 
reaching the PDOs. The design was straight forward. In addition to the main outcome indicators, which are 
discussed above15, five intermediate outcome indicators were identified in the PAD and monitored. (All these 
indicators had baselines except for the PDO-level indicator “average thermal energy conversion efficiency”). The 
intermediate indicators were: 1) procurement progress, 2) construction progress, 2) cost over runs or underruns, 
4) current ratio, and 5) debt service coverage ratio. Targets were assigned to each of these indicators by year. 
The first two intermediate indicators were followed closely and could be monitored easily. The third indicator 
could be followed and monitored with more of a lag. The current ratio and debt service coverage ratio could be 
determined accurately only yearly, when the audited financial statements were available, although estimates 
and projections would be available during the year. These latter two indicators were very useful in determining 
EEHC’s financial condition and potential shortage of revenue which had been identified as a substantial risk 
factor.  

When the Additional Financing/Restructuring occurred in 2012 the same set of indicators was applied to the gas 
pipelines component with the financial ratios applying to EGAS, the parent company of GASCO. According to the 
Project Agreements with EEHC and EGAS, project reports covering the indicators and other information were 
required once a “calendar semester”. They were to be prepared by these companies based on information 
obtained from CEPC and Giza North Power Plant Management for electricity and GASCO for the gas pipelines. 
They were to be provided to the Government for its own use and forwarding to the Bank. These indicators were 
further expanded when the Reallocation/Restructuring occurred in 2016. 

M&E Implementation.  The project was closely monitored by the task team leader (TTL), who is resident in 
Cairo, with assistance from other members of the team located in Cairo and Washington. The location of the 
TTL allowed for much closer monitoring and supervision than would have been possible with a TTL located 
outside the country. Evaluation of progress was relatively easy since procurement was known and the status 
of construction was reported regularly and could be easily monitored physically by going to the Giza North 
Power Plant site on the out skirts of Cairo. Cost overruns or underruns could be estimated as construction 
progressed. Unexpected issues, such as the dewatering issue, could be identified relatively rapidly. Because 
of the straight forward M&E design and the location and familiarity of the TTL with the project, data and 
information could be obtained rapidly, analyzed and acted upon.  

Monitoring of the construction of the gas pipelines to other power plants was more difficult since these were 
scattered around the country with the pipelines tied to the progress made completing the plants to which they 
supplied natural gas. Nevertheless, overall progress on this component was reported on regularly. 

M&E Utilization. The information obtained from monitoring and evaluation was reported regularly to 
management in ISRs, Aide Memoires and emails. It was also used to discuss the progress of the power project 
with EEHC, CEPC and Giza North Power Plant Management. When M&E information showed that the project 

                                            
15 The ISR shows an additional PDO-level indicator “direct project beneficiaries”, which has surpassed its target. However, this 
indicator was not included in any of the Restructurings or Additional Financing Documents. 
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was falling behind schedule, the ratings on the project were lowered and discussions about what could be done 
to accelerate the project were undertaken between Bank Staff and Management on the one hand and EEHC, 
CEPC and Giza North Power Plant Management on the other.  

Progress on construction of the gas pipelines supplying other power plants was also reported to management 
but Bank leverage on these pipelines was limited since the main projects, the gas-fired power plants, were not 
Bank financed. 

Justification of Overall Rating of Quality of M&E 

The quality of M&E is given a substantial rating. The M&E system was simple and robust and was adequate to 
assess progress towards achieving the PDOs. The PDOs, M&E data and results were regularly discussed and 
disseminated to the main project stakeholders. Intermediate Indicators were added to further reflect progress 
of the project.  

B. ENVIRONMENTAL, SOCIAL, AND FIDUCIARY COMPLIANCE 

Environmental, Social and Fiduciary Compliance were generally satisfactory and the two major safeguard 
policies triggered by the project: 1) Environmental Assessment and 2) Involuntary Resettlement were 
complied with in this Category A Project. The only major unanticipated problems were the dewatering issue 
and the extent of resident’s complaints, which are discussed above. There were, however, a substantial 
number of reports that had to be written on potential environmental and social issues connected to the 
project. This was especially true after the Bank agreed to finance gas connector lines to several new power 
plants. Originally, nine Resettlement Action Plans (RAPS) were to be prepared for the Gas Connector Line 
Component of the project. Two of them have been completed, four are underway and three are in early stages 
with TORs being prepared. Part of the last group will be cancelled as a result of cancelling the last procurement 
bid. This delay in completing the RAPs results largely from the fact that the Gas Connector Component began 
late in the project’s life-after the Reallocation/Restructuring of the Project in the Spring of 2016. Moreover, 
the Bank needs to continue supervising the implementation of the remaining RAPs for pipelines under 
construction, although the project has already closed. In addition, there were a number of; 1) Environmental 
and Social Impact Assessments (ESIAs) done for the project, 2) an inspection panel report and 3) a report by 
the University of Cairo on the impact of power plant construction on agricultural production.  

There was an issue of land acquisition with the Beni-Suef Plant and a Livelihood Restoration Plan (LRP) was 
prepared. However, this issue has now been resolved. 

C. BANK PERFORMANCE 

Quality at Entry The project was designed to help resolve a major problem in Egypt- a shortage of electricity at 
peaks with resultant black outs and brown outs. It was consistent with the CAS at the time and CPF which 
followed. The project design was simple and robust. Cost estimates turned out to be high due to better than 
expected market conditions and good procurement, but were reasonable at the time they were made.  
Beneficiaries included the entire population of Egypt that uses electricity (99 percent). Conditionality was kept 
to a minimum to ensure that the project proceeded rapidly. No environmental safeguards were waived. The 
M&E design was also simple and robust. The risk assessment missed the dewatering problem for the power 
plant (although not the connector pipeline) – which lasted for 13 months - but it identified the other major risks. 

Quality of Supervision Bank supervision and assistance in implementation of the project was good and the Bank 
team continued to work on the project during the period of the political transition, when conditions were 
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difficult.  The good quality of supervision was in part enabled by the fact that the TTL and several others involved 
in the project were resident in Egypt and had good relations with EEHC, Giza North Plant management and 
GASCO. EEHC commented favorably on the speed of procurement under this project relative to other projects 
it had undertaken. In addition, procurement was successfully done since the project came in substantially less 
expensive than forecast. Notwithstanding, during the final bidding by GASCO for steel plates, the project 
experienced procurement issues. Notably, there were discrepancies between the bidding document and the fax 
of award, which led to a request for arbitration by one bidder. It is thought that GASCO acted in good faith. The 
dispute between both parties was resolved in June 2018 with an agreement between GASCO and the bidder. 

Several necessary restructurings were done as the project expanded overtime. These restructurings were 
timely and significantly expanded the efficacy and efficiency of the project. 

The social and environmental teams had significantly more complex and difficult issues than were expected. 
Initially, the main issues were related to power plant construction and the dewatering and other grievances, 
with which the Bank team was heavily involved. However, as the Bank’s role increased the issues expanded, 
including more focus on the gas connector lines and transmission lines for the Giza North Project and then 6 
additional connector lines to other plants. The environmental and social work turned out to be a considerably 
more extensive than anticipated, and the teams handled it well.  

 

Financial management seems to have gone smoothly with no major issues mentioned, as the Bank team worked 
well with financial staff from the project management unit (PMU) and EEHC, CEPC and Giza North management. 

The World Bank Inspection Panel did a competent and effective job when they were requested by NGOs and 
local residents to review some of the environmental and social issues associated with the project. 

Justification of Overall Rating of Bank Performance 

The Bank’s performance is rated as fully satisfactory. The project was well designed, supervision was efficient 
and effective and the World Bank Inspection Panel did a good job in looking at the various complaints by NGOs 
and local citizens and presenting a report summarizing their view of these issues.  

D. RISK TO DEVELOPMENT OUTCOME 

The risks to the development outcomes are modest to low, but not non-existent. The main risk is that electricity 
tariffs will be set so low as to not cover the costs of running the plant including fuel, labor, maintenance and 
major repairs. If this were to happen, the plant’s performance would deteriorate over time and it would 
become unreliable and prone to break downs when put under stress such as in periods of peak demand.  Tariffs 
are unlikely to be set this low since the Government has committed to keeping tariffs high enough to fully cover 
costs. Furthermore, supply interruptions, which would result from very low tariffs, are unpopular and damaging 
to the economy.  

The other major risk is that technologies will change so rapidly that the CCGT technology used in the Giza North 
Plant will be obsolete. This is a fairly low risk, but technologies change and solar technology in particular is 
advancing quite rapidly while Egypt has extensive solar resources. Nevertheless, the chances of the CCGT 
technology at Giza North being sufficiently obsolete to risk the development outcome, seems remote. 

V. LESSONS AND RECOMMENDATIONS 

The primary lesson learned is the need to be agile and flexible so as to increase the impact of the project if 
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or when opportunities emerge. In this particular case, when it became clear that additional generating 
capacity was needed, the Bank and Government responded by expanding an ongoing project rather than 
starting a new one and this was much more efficient. By late 2011 it was recognized that due to slippages in 
development of private power plants, EEHC would need to provide additional generating capacity. It was much 
faster and lower cost to add an additional unit to the Giza North Plant than to start a whole new project. A site 
was already provided (and sites for power plants are scarce) and a labor force was in place. Also there were 
economies of scale. While it is difficult to separate the cost of building the new 750 MW unit at Giza North 
from the costs of the earlier two units, it would appear that the cost of the new unit was substantially less than 
the earlier units.  

A second and minor lesson is that the generation target for the expanded plant should have been the capacity 
to generate 15,750 GWh per year not the actual generation of that amount of electricity. Actual generation 
depends on the dispatch center, its need for power during the year, its method of operation and what other 
plants would be available. The dispatch center may not need 15,750 GWh from Giza North even if it is capable 
of producing it. The target should be what the plant can generate, not what the dispatch center needs.  

A third lesson is that project preparation/implementation should continue to the extent possible during 
periods of Arab Spring. During the period the project was under implementation the Arab Spring 
Demonstrations occurred in Egypt followed by the Arab Spring which slowed decision making and created 
obstacles. Bank staff and the Egyptian Electric Authorities (EEHC, CEPC, Giza North management) continued 
working on the project which accelerated once the Arab Spring ceased.  

A fourth lesson, which EEHC and Giza North Management recommended strongly, is that clear 
communication is needed on safeguard issues with project affected people. It is possible to misinterpret what 
the Bank is saying and the Bank has to try to avoid misunderstandings. Some of the farmers around the plant 
had the impression (or claimed they did) that the Bank or EEHC would provide considerable funding to 
compensate them for any potential losses connected with dewatering or any other problems caused by the 
plant. However, EEHC was limited in what it could do and the Bank Inspection Panel found that a number of 
the Farmer’s claims were unwarranted. 

A fifth lesson was the challenge in terms of managing the environment and social framework for associated 
facilities for the gas transmission investments as part of 2016 project restructuring that financed gas 
transmission for 7 CCGT plants. The team had to undertake enormous effort for a small investment component 
to cooperate with the Government and GASCO on due diligence of large power plants as associated facilities. 
This is a very important global lesson on the cost of dealing with the World Bank. For new projects, the World 
Bank’s new Environmental and Social Framework allows more flexibility on associated facilities. 

Finally, a sixth lesson is that greatly expanding the scope of the project late in its life creates procedural 
problems. In the case of the Giza North Project the gas connector lines were added to the project in the Spring 
of 2016 with the loan for these lines to close December 31, 2017. Due to this delay in starting these connector 
lines and the lack of capacity in certain governmental units, the RAPs have been delayed and not all had been 
completed by the time of loan closure. Furthermore, the implementation of the RAPs will need to continue to 
be supervised even though the Bank has very limited leverage, since it provided only a small part of the cost of 
the various power projects, and the loan is closed. 
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ANNEX 1. RESULTS FRAMEWORK AND KEY OUTPUTS 

     
 
A. RESULTS INDICATORS 
 
A.1 PDO Indicators 
  
   
 Objective/Outcome: Improving the security of electricity supply 

Indicator Name Unit of Measure Baseline Original Target 
Formally Revised  

Target 

Actual Achieved at 
Completion 

Generation Capacity of 
Conventional Generation 
constructed under the 
project 

Megawatt 0.00 1500.00 2250.00 2250.00 

 30-Nov-2010 30-Nov-2010 31-Dec-2017 31-Dec-2017 

 

Comments (achievements against targets):  

   

Indicator Name Unit of Measure Baseline Original Target 
Formally Revised  

Target 

Actual Achieved at 
Completion 

Net generation capacity 
added to the system (MW) at 
ISO condition. 

Megawatt 0.00 1500.00 2250.00 2250.00 

 30-Nov-2010 30-Nov-2010 31-Dec-2017 31-Dec-2017 
 

Comments (achievements against targets):  

   

Indicator Name Unit of Measure Baseline Original Target 
Formally Revised  

Target 

Actual Achieved at 
Completion 
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Annual net electricity 
generation (GWh/year) 

Gigawatt-hour 
(GWh) 

0.00 10500.00 15750.00 14686.00 

 30-Nov-2010 30-Nov-2010 31-Dec-2017 31-Dec-2017 
 

Comments (achievements against targets):  

    
 Objective/Outcome: Improving the efficiency of electricity supply using efficient thermal power generation technology 

Indicator Name Unit of Measure Baseline Original Target 
Formally Revised  

Target 

Actual Achieved at 
Completion 

Average thermal net 
efficiency of the plant 

Text N/A 48 =>52 54.5 

 30-Nov-2010 30-Nov-2010 31-Dec-2017 31-Dec-2017 
 

Comments (achievements against targets):  

    
 Unlinked Indicators 

Indicator Name Unit of Measure Baseline Original Target 
Formally Revised  

Target 

Actual Achieved at 
Completion 

Direct project beneficiaries Number 0.00 0.00 82000000.00 72000000.00 

 30-Nov-2010 30-Nov-2010 31-Dec-2017 31-Dec-2017 
 

Female beneficiaries Percentage 0.00 0.00 41000000.00 36000000.00 

 30-Nov-2010 30-Nov-2010 31-Dec-2017 31-Dec-2017 
 

 

Comments (achievements against targets):  
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A.2 Intermediate Results Indicators 

    

 Component: Power Plant and related equipment 

Indicator Name Unit of Measure Baseline Original Target 
Formally Revised  

Target 

Actual Achieved at 
Completion 

Procurement Progress 
(Power Plant Component) 

Percentage 0.00 100.00 100.00 100.00 

 30-Nov-2010 30-Nov-2010 31-Dec-2017 31-Dec-2017 
 

Comments (achievements against targets):  

   

Indicator Name Unit of Measure Baseline Original Target 
Formally Revised  

Target 

Actual Achieved at 
Completion 

Cost overruns 
(>1)/underruns (<1) (Power 
Plant Component) 

Text 0 <=1 <=1 <1 

 30-Nov-2010 30-Nov-2010 31-Dec-2017 31-Dec-2017 
 

Comments (achievements against targets):  

   

Indicator Name Unit of Measure Baseline Original Target 
Formally Revised  

Target 

Actual Achieved at 
Completion 

Construction Progress 
(Cumulative) (Power Plant 
Component) 

Percentage 0.00 100.00 100.00 100.00 

 30-Nov-2010 30-Nov-2010 31-Dec-2017 31-Dec-2017 
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Comments (achievements against targets):  

   

Indicator Name Unit of Measure Baseline Original Target 
Formally Revised  

Target 

Actual Achieved at 
Completion 

EEHC Current Ratio (Power 
Plant Component) 

Text =>0.6 1 =>0.6 0.5 

 30-Nov-2010 30-Nov-2010 31-Dec-2017 31-Dec-2017 
 

Comments (achievements against targets):  

   

Indicator Name Unit of Measure Baseline Original Target 
Formally Revised  

Target 

Actual Achieved at 
Completion 

EEHC's DSCR (Power Plant 
Component) 

Text =>1.1 =>1.2 =>1.2 1.0 

 30-Nov-2010 30-Nov-2010 31-Dec-2017 31-Dec-2017 
 

Comments (achievements against targets):  

    

 Component: Gas pipelines and transmission lines 

Indicator Name Unit of Measure Baseline Original Target 
Formally Revised  

Target 

Actual Achieved at 
Completion 

Construction of Gas piplines Percentage 0.00 100.00 100.00 60.00 

 26-Jan-2016 30-Nov-2010 31-Dec-2017 31-Dec-2017 
 

Comments (achievements against targets):  
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Indicator Name Unit of Measure Baseline Original Target 
Formally Revised  

Target 

Actual Achieved at 
Completion 

Procurement Progress 
(Transmission Lines 
Component) 

Percentage 0.00 100.00 100.00 100.00 

 30-Nov-2010 30-Nov-2010 31-Dec-2017 31-Dec-2017 
 

Comments (achievements against targets):  

   

Indicator Name Unit of Measure Baseline Original Target 
Formally Revised  

Target 

Actual Achieved at 
Completion 

Construction progress 
(Transmission Lines 
Component) 

Percentage 0.00 100.00 100.00 100.00 

 30-Nov-2010 30-Nov-2010 31-Dec-2017 31-Dec-2017 
 

Comments (achievements against targets):  

   

Indicator Name Unit of Measure Baseline Original Target 
Formally Revised  

Target 

Actual Achieved at 
Completion 

Procurement Progress (Gas 
Pipeline Component) 

Percentage 0.00 100.00 100.00 100.00 

 30-Nov-2010 30-Nov-2010 31-Dec-2017 31-Dec-2017 
 

Comments (achievements against targets):  

   

Indicator Name Unit of Measure Baseline Original Target 
Formally Revised  

Target 

Actual Achieved at 
Completion 
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Construction Progress (Gas 
Pipeline Component) 

Percentage 0.00 100.00 100.00 100.00 

 30-Nov-2010 30-Nov-2010 31-Dec-2017 31-Dec-2017 
 

Comments (achievements against targets):  

   

Indicator Name Unit of Measure Baseline Original Target 
Formally Revised  

Target 

Actual Achieved at 
Completion 

EGAS's current ratio (Gas 
Pipeline Component) 

Text 1.0 1 =>1.0 0.9 

 30-Nov-2010 30-Nov-2010 31-Dec-2017 31-Dec-2017 
 

Comments (achievements against targets):  

   

Indicator Name Unit of Measure Baseline Original Target 
Formally Revised  

Target 

Actual Achieved at 
Completion 

EGAS's DSCR (Gas Pipeline 
Component) 

Text 1.3 1.2 =>1.2 2.3 

 31-Dec-2012 30-Nov-2010 31-Dec-2017 31-Dec-2017 
 

Comments (achievements against targets):  
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B. KEY OUTPUTS BY COMPONENT 
 

Objective/Outcome 1 Improving the security of electricity supply 

Outcome Indicators 

1. Get generation capacity added to system (MW)  
Original target 1500 MW, Revised Target 2250 MW 
2. Increased annual net electricity generation (GWh/yr) 
Original Target 10,500 GWH, Revised Target 15750 GWh. 

Intermediate Results Indicators 

1. Procurement Progress   
2. Cost Overruns or underruns 
3. Construction Progress (Cumulative) 
4. Current Ratio 
5. Debt Service Coverage Ratio 

Key Outputs by Component 
(linked to the achievement of the Objective/Outcome 1) 

1. Added 2250 MW of net generation capacity 
2. Added potential generation of 15,750 GWh 

Objective/Outcome 2 improving the efficiency of electricity supply using efficient thermal power generation technology 

Outcome Indicators 
1. Average thermal net efficiency of the plant  
  Original target 48 percent, Revised target 52 percent 

Intermediate Results Indicators 

1. Procurement Progress 
2. Cost Overruns or underruns 
3. Construction Progress (Cumulative) 
4. Current Ratio 
5. Debt Service Coverage Ratio 

Key Outputs by Component 
(linked to the achievement of the Objective/Outcome 2) 

1. New CCGT Plant has 52-55 percent efficiency 
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ANNEX 2. BANK LENDING AND IMPLEMENTATION SUPPORT/SUPERVISION 

 

A. TASK TEAM MEMBERS 

 

Name Role 

Preparation 

Supervision/ICR 

Mohab Awad Mokhtar Hallouda Task Team Leader(s) 

Luis R. Prada Villalobos Procurement Specialist(s) 

Wael Ahmed Elshabrawy Financial Management Specialist 

Chaogang Wang Social Safeguards Specialist 

Africa Eshogba Olojoba Safeguards Advisor 

Mark M. Njore Team Member 

Elisabeth Maier Team Member 

Mohamed Yahia Ahmed Said Abd El Karim Team Member 

Paul Baringanire Team Member 

Ehab Mohamed Mohamed Shaalan Environmental Safeguards Specialist 

Rania Medhat Ahmed Zaki Team Member 

Amal Nabil Faltas Bastorous Team Member 

Hebatallah Mohamed Mady Abdelz Aboelleil Team Member 

Joern Torsten Huenteler Team Member 

Marwa Mostafa Mohamed Mohamed Khalil Team Member 
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B. STAFF TIME AND COST 

  

Stage of Project Cycle 
Staff Time and Cost 

No. of staff weeks US$ (including travel and consultant costs) 

Preparation 

FY09 0 3,313.61 

FY10 58.136 375,381.89 

FY11 0 1,159.42 

FY12 1.000 26,239.57 

FY13 0   78.18 

Total 59.14 406,172.67 
 

Supervision/ICR 

FY11 36.813 196,183.64 

FY12 30.975 178,725.21 

FY13 48.862 319,954.74 

FY14 25.233 131,977.09 

FY15 20.490 125,587.28 

FY16 27.567 122,513.06 

FY17 29.235 112,744.50 

FY18 22.208 136,068.14 

Total 241.38 1,323,753.66 
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ANNEX 3. PROJECT COST BY COMPONENT 

($ millions) 

Component Costs PAD 
March 2010 

 

Additional Financing 
Restructuring  

Feb. 2012 

Reallocation 
Restructuring 

Feb. 2016 
 

Final 
Cost 

Final 
Compared 

To  
PAD 

Power Plant 1366.1 1836 1647 1366.6 100 percent 

Technical Assistance 0.55 0.55 0.55 0.55 100 percent 

Transmission lines 36 35 18 14.4 40 percent 

Gas Pipelines 10 128 334 316 3160 percent 

Total  1412.65 1999.55 1999.55 1697.55 120 percent 

The table above shows project costs by component in the PAD, the Additional Financing/Restructuring 
Paper, the Reallocation/Restructuring Paper and the Final Result. Costs include customs and taxes.  

Two of these components are comparable over time, the cost of the technical assistance and the cost of 
the transmission lines. The cost of the power plant in the PAD is not comparable to the final cost of the 
plant. The PAD cost was for a 1500 MW plant while the final result shows the cost of a much larger 2250 
MW plant. The cost of the gas pipelines in the PAD and the final result are also not comparable.  The PAD 
has the cost of the line to connect the Giza North Power Plant to the gas grid. The final cost of the gas 
pipelines includes 6 additional connector lines to new power plants plus strengthening gas pipelines in 
upper and middle Egypt- a considerably expanded project.  
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ANNEX 4. EFFICIENCY ANALYSIS 

 

In the PAD, the economic efficiency of the project was measured using two criteria. First, was the Giza 
North CCGT Project the least cost means of generating electricity?  Second, did it have an economic rate 
of return (ERR) that was acceptable? 

The potential power plant was assumed to use natural gas as fuel since gas is efficient to use, generally 
lower cost and has fewer environmental issues than other fossil fuels. Furthermore, Egypt has substantial 
reserves of fairly low cost natural gas. The analysis of three possible gas using alternatives (CCGT, Gas 
Turbine, Steam) showed that combined cycle power plants (CCGT) such as Giza North Plant were the 
lowest cost generating units for serving Egyptian base load and intermediate load power demand. Since 
the analysis done for the PAD the situation has not changed and in fact combined cycle power plants have 
become even more dominant since they are cheaper and faster to build and more efficient than the 
alternative of steam fired plants and substantially more efficient than gas turbines.  

Economic Rate or Return 

The economic rate of return (ERR) in the PAD is calculated for a 1500 MW combined cycle power plant 
with two units of 750 MW each. The actual plant as built was a 2250 MW combined cycle power plant 
with three units of 750 MW each. The ICR calculates the ERR for the actual 2250 MW plant -not the 
planned 1500 MW plant.  

The key issue in calculating the economic rate of return for the project was how to value the electricity 
produced. There is no wholesale market for electricity and retail prices are set at very low levels by the 
Government. In the PAD, it was therefore decided to use the consumer’s willingness to pay as the value 
of the electricity. A demand function was used to do this, although it is not very clear where this demand 
function came from. Also with a country which is 99 percent electrified, it would have been more normal 
to use a value for unserved energy, arguing that the new power plants were going to prevent supply 
shortages (unserved energy) more than provide electricity for new customers or for new uses (willingness 
to pay). However, had this been done, the ERR would have been very high since unserved energy is often 
priced close to $1.00 per kWh. In any case a measure of willingness to pay was used in the PAD and this 
same measure was used for the ICR. The measure of willingness to pay per kWh, starts low and rises over 
time.  

Since this measure of willingness to pay is at the consumer level, distribution and transmission costs and 
losses have to be subtracted in order to get the value of the electricity at the power plant.  This information 
was obtained from EEHC and its subsidiary, the Egyptian Electric Transmission Company (EETC).  

In calculating the ERR for the ICR, the actual costs of the Giza North power plant, the transmission lines 
and gas connector lines were used. For generation by the plant, actual data was used for the first couple 
of years and Cairo Electric Production Company (CEPC, the parent company of Giza North) forecasts were 
used for outer years. Natural gas costs were assumed to remain at US $ 3.00/MMBtu.  

Using this information and information on operating costs, the ERR was calculated for the actual 2250 
MW project. It is 18.7 percent compared to 14.4 percent in the PAD. The primary reason for this superior 
result is that building the power plant was less expensive than anticipated given its capacity. The original 
cost estimate in the PAD including taxes, customs and contingencies was $ 911 per kW of capacity. The 
actual result on the same basis was $ 607 per kW- a major difference.  

If the gas connector lines were to be included in the calculation of the ERR for the project, the ERR would 
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be increased very substantially- to over 100 percent. This is because of the very high rates of return on 
these lines considering that the alternative to relatively inexpensive gas pipelines and gas is much more 
expensive light fuel oil.  

Both in the PAD and in the ICR, the ERR exceeds the estimated cost of capital in Egypt, 10 percent, and is 
therefore economically attractive.  The Net Present Value (NPV)) of the power project discounted at 10 
percent is $ 1860 million while the PAD calculates the NPV, also discounted at 10 percent, as $726 Million 
for a smaller project with a lower ERR.  The inclusion of the gas connector lines in the project greatly 
increases the NPV- to over $ 10 Billion.  

EFFICIENCY 

Project Description ERR NPV 
($ mil.) 

   Power Plant 1500 MW in PAD 14.4 percent 726 

   Power Plant 2250 MW Actual  18.7 percent 1860 

   Expanded Project including gas connector lines16 to CCGT Plants >100 percent >10000 

  

                                            
16 The measures of economic efficiency for the expanded project are so high because the alternative to gas fired CCGT plants is 
considered to be light fuel oil fired CCGT plants. Light fuel oil is normally much more expensive than natural gas based on heat 
content and this is especially so in Egypt which has substantial reserves of relatively inexpensive natural gas but imports oil 
products.  
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ANNEX 5. BORROWER, CO-FINANCIER, AND OTHER PARTNER/STAKEHOLDER COMMENTS 

 

While the Bank did not receive written comments from the borrower or implementing agencies, it did 
receive verbal comments.  The following are some of the main points made by EEHC, CEPC, Giza North 
Management and GASCO:  

• There was general agreement that the project had gone well and that the 18-month delay 
was reasonable given the Arab Spring that had slowed the project.  

• While the initial project had been completed by the time the project closed, it was argued 
that the project and loans should have been further extended so that the all of the gas 
pipelines could have been completed. 

• The implementing agencies were complimentary about the Bank’s procurement process. 
The cost of construction of the Giza North Power Plant, $607/kW, was substantially less 
than estimated in the PAD, $911/kW, as the Bank and CEPC/EEHC worked closely together 
to get a low cost, competent contractor. GASCO commented that the Bank strongly 
encouraged it to look at pipe suppliers other than its usual supplier and that this had been 
quite helpful in broadening its list of possible suppliers. 

• It was argued that farmers who owned land adjacent to the power plant site, had 
obtained from the Bank (or at least argued that they had obtained it from the Bank) an 
unrealistic view of what the Bank would require EEHC to do for them. EEHC, however, 
was limited in what it could do.  

• They appreciated that the Bank Team continued to work on the project with EEHC, CEPC 
and Giza North Management during the period of Arab Spring.  

  



 
The World Bank  
EG-Giza North Power Project (P116194) 

 

 

  
 Page 37 of 37  

 

ANNEX 6. SUPPORTING DOCUMENTS (IF ANY) 

Arab Republic of Egypt, Ministry of Electricity and Renewable Energy, Egyptian Electric Holding Company, Annual 
Reports FY 2009, FY 2010, FY 2011, FY 2012, FY 2013, FY 2014, FY 2015, FY 2016 

Arab Republic of Egypt, Ministry of Electricity and Energy, Egyptian Electric Holding Company, Jan. 2010 
Environmental and Social Impact Assessment (ESIA) also a number of later ESIAs 

Arab Republic of Egypt, Ministry of Electricity and Energy, Egyptian Electric Holding Company, Jan. 2010 
Resettlement Policy Framework also a number of later Resettlement Action Plans 

Arab Republic of Egypt, Ministry of Electricity and Energy, Egyptian Electric Holding Company, Cairo Electricity 
Production Company, 2017. Giza North Power Station, 3 X 750 MW Combined Cycle Plant; Project Completion 
(Historical) Report 

Egyptian Natural Gas Co. (Egas), Annual Report FY 2015 

Egyptian Natural Gas Co., Gasco. Jan. 2016, Giza North Power Project Environmental and Social Impact Assessment 
on Nubaria-Metname Gas Pipeline also other gas pipelines 

Egyptian Natural Gas Co., Gasco. Jan. 2016, Giza North Power Project Resettlement Policy Framework 

Horwath International/Hegazy, May 2016. Giza North Power Project, Egyptian Natural Gas Company Auditor’s 
Report Special Purpose Financial Statements 

World Bank, March 2010. Project Appraisal Document (PAD) on a Proposed Loan in the Amount of US $ 600 Million 
to the Government of Egypt for a Giza North Power Project  

World Bank, November 2010 Loan Agreement (Giza North Power Project) between Arab Republic of Egypt and 
International Bank for Reconstruction and Development 

World Bank, November 2010. Project Agreement (Giza North Power Project) between International Bank for 
Reconstruction and Development and Egyptian Electricity Holding Company.  

World Bank April 2012 Project Agreement (Giza North Power Project) between International Bank for 
Reconstruction and Development and Egyptian Natural Gas Company 

World Bank, April 2012. Loan Agreement (Additional Loan for Giza North Power Project) between Arab Republic of 
Egypt and International Bank for Reconstruction and Development  


