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Egypt Country Climate and Development Report 

Executive Summary  

 

Egypt’s presidency of the 27th meeting of the Conference of the Parties to the United Nations 

Framework Convention on Climate Change (COP27) provides Egypt a unique platform to strengthen its 

role on climate action. To build the foundation for a growth model that tackles the intersection of climate 

and development challenges, Egypt has made early efforts to remove fuel subsidies, pioneered the 

offering of green bonds in the MENA region, and anchored the direction of its climate change policy. 

The recent National Climate Change Strategy 2050 (NCCS) provides an institutional framework for the 

articulation of climate action to 2050. Egypt also recently submitted its First Updated Nationally 

Determined Contributions (NDCs), providing updated targets for emission reduction by 2030.  

This Country Climate and Development Report (CCDR) explores the challenges and opportunities of 

improving the alignment of Egypt’s development goals with its climate ambition. The CCDR offers a set 

of policy options and investment opportunities that, if implemented within five years, can deliver short-

term benefits in selected sectors while also creating momentum toward important long-term benefits. 

The options identified in this report provide: 

1. Cost-effective adaptation approaches to reduce the negative impacts of climate change 

2. Policy interventions to improve efficiency in the use of natural resources, and complement the 

creation of fiscal space to finance projects that reduce the vulnerability of people and the 

economy to climate shocks 

3. Actions that can help avoid carbon lock-in through low-cost policy changes 

4. Interventions to strengthen the country’s competitiveness while reducing negative externalities 

(such as pollution) and incentivize Egypt’s move towards a low carbon growth path in a manner 

consistent with its development objectives  

Overall, the report identifies opportunities to reduce inefficiencies, manage risk, and strengthen the 

foundation for increased private sector participation. At present, three emerging features sit at the 

intersection of climate and development challenges in Egypt.   

 

First, timing and volume of Nile River water available to Egypt are uncertain due to climate change 

impacts. The Nile River accounts for about 97% of freshwater resources, and due to the unique 

hydrology and large size of the Nile Basin, even minor changes in precipitation in the Basin dramatically 

affect water availability in Egypt. For example, a 1 mm change in precipitation results in a roughly 3 

billion cubic meter (BCM) change in runoff at Lake Nasser.12 Climate change is expected to increase 

variability of rainfall in the region by 50% in the coming century, thereby impacting the Nile flow into 

Egypt. This change will result both in more frequent drought years and more frequent high-flow years, 

as well as increase the frequency and intensity of flash flooding in Egypt’s coastal areas.3,4 At the same 

time demand pressures are rising, with demand for water for domestic consumption estimated to 

increase by almost 13% by 2037. In agriculture, a potential reduction from 55 BCM to 45 BCM in Nile 

 
1 While median values for temperature and precipitation changes are forecasted to result in almost no change in overall runoff (because the impact of 

slightly increased precipitation is offset by losses from increased ET) many of the global climate models, together with hydrological models, either predict 

greatly increased runoff (e.g., +20% by 2050) or greatly reduced runoff (e.g., -15% by 2050). The more extreme dry global climate models with reduced 

runoff predict a drastic reduction in water availability in the Basin. Increased variability and hence high uncertainty, is the key concern. 
2 Analysis of Climate Change and Future Flood Impacts in Alexandria. Egypt CCDR Background Paper. World Bank (2021). 
3 Siam M. S. and E. A. B. Eltahir (2017) Climate change enhanced interannual variability of the Nileriver flow. Nature Climate Change vol. 7 
4 Niang, I., O.C. Ruppel, M.A. Abdrabo, A. Essel, C. Lennard, J. Padgham, and P. Urquhart, 2014: Africa. In: Climate Change 2014: Impacts, Adaptation, and 

Vulnerability. Part B: Regional Aspects. Contribution of Working Group II to the Fifth Assessment Report of the Intergovernmental Panel on Climate Change 

[Barros, V.R., C.B. Field, D.J. Dokken, M.D. Mastrandrea, K.J. Mach, T.E. Bilir, M. Chatterjee, K.L. Ebi, Y.O. Estrada, R.C. Genova, B. Girma, E.S. Kissel, A.N. 

Levy, S. MacCracken, P.R. Mastrandrea, and L.L.White (eds.)]. Cambridge University Press, Cambridge, United Kingdom and New York, NY, USA, pp. 1199-

1265. 



 

River inflow to the High Aswan Dam5 could reduce irrigated land by 22%, productivity per irrigated 

hectare by 11%, and agricultural employment by 9%.6 If available water resources remain constant and 

population growth continues to increase along current trendlines, estimates suggest that Egypt will 

reach the threshold for extreme water scarcity7 in 2033.  

 

Second, key challenges and opportunities for climate adaptation lie in cities and coastal areas. Due to 

a combination of geographic and climatic characteristics and socio-economic vulnerabilities, including 

the high concentration of people and economic activity in the Nile Delta, Egypt is highly exposed to 

climate change shocks. Over 80% of the population in Egypt’s 14 major cities—which account for 72% 

of the total urban population—are exposed to at least one major climate risk, including flooding, 

heat stress, air pollution, desertification, and sea level rise (SLR).8 Egypt ranks fifth in the world in terms 

of potential impact of SLR on urban areas, due in large part to the spatial concentration of cities and 

fertile agricultural lands in the Nile Delta (which lies ~1 m above mean sea level) and along the 

Mediterranean Sea and Red Sea coasts. Moreover, a growing urban population (41.4 million new urban 

dwellers are expected over the next three decades) will put additional strain on urban services including 

water provision, solid waste management, and wastewater recycling, and will deepen the exposure of 

assets and people to climate risks. At the same time, unplanned and unregulated spatial urban 

expansion is leading to both increased desertification and the shrinking of available arable land at the 

rate of ~2% per decade. If left unmanaged, fragmented spatial and mobility planning in cities will lead 

to a decrease in density in 12 of the 14 largest cities by 2030, resulting in increased dependency on 

private vehicles, vehicle kilometers traveled, and emissions. Across the past five decades, cities’ 

emissions have increased more than tenfold, and today over 80% of Egypt’s direct GHG emissions come 

from cities.9 Air pollution, limited integration of nature-based solutions in infrastructure planning, and 

high emissions further affect quality of life and deepen heat-related climate change impacts,10 as nearly 

90% of the total urban population lives in areas where surface temperatures can reach extremely high 

levels of more than 40°C.11 

 

The poor and most vulnerable are often the most severely affected by the impacts of climate change. 

The poor and vulnerable face locational, asset, and human capital disadvantages that deepen the 

challenges they already face. In cities, the poor are more likely to live in hazardous sites and slums, 

have higher exposure to air and water pollution and congestion, and lack green amenities. Further, poor 

households do not own many assets, nor do they have the right skills to enable them to cope with 

shocks, self-insure and adapt. While a high share of the poor is located in rural areas (67% in 2017), 

poverty has been urbanizing. Between 2015 and 2017, while the share of urban population remained 

relatively stable, the share of the poor living in urban areas increased by 6 percentage points. It is 

expected that the population living on less than US$4 a day (approximately the expected national 

poverty line)12 will increase by 0.8% by 2030 due to climate change impacts (effects on agriculture, 

health, and temperature, and an increased number and intensity of natural disasters).13 Preservation 

of natural resources is directly connected to the economic growth of the country, as 10% of Egypt's 

 
5 A reduction that may be expected during the increasingly frequent droughts in the Basin. 
6 Irrigation modernization in Egypt: A Policy Note. World Bank (May, 2021).   
7 Defined as less thank 500m3 per capita. 
8 Resilient Cities and Coastal Economies Egypt CCDR Background Note. World Bank (2022). 
9 World Bank staff calculations done as part of background analysis for this report using EDGAR emissions (Crippa et al., 2021. “Global Anthropogenic 

Emissions in Urban Areas: Patterns, Trends, and Challenges) data combined with information on urban extents. 
10 Temperatures are expected to increase by between 1.5°C and 3°C, with greater increases experienced across the country’s interior and during the 

growing season. Heat waves will increase in their severity, frequency, and duration, with projections of an average of 40 additional days of extremely hot 

days per year by mid-century affecting water availability, crops, natural resources, and biodiversity. Historical data from Climatic Research Unit at the 

University of Est Anglia. Harris I, Osborn TJ, Jones P and Lister D (2020) Version 4 of the CRU TS Monthly High-Resolution Gridded Multivariate Climate 

Dataset. Sci Data 7, 109 (2020). https://doi.org/10.1038/s41597-020-0453-3. 
11 Resilient Cities and Coastal Economies. Egypt CCDR Background Note. World Bank (2022). 
12 In 2017/2018 the national poverty line was 736 EGP per capita per month or approximately US$3.80 per day (2011 PPP USD). 
13 Data from the report: Hallegatte, Stephane; Bangalore, Mook; Bonzanigo, Laura; Fay, Marianne; Kane, Tamaro; Narloch, Ulf; Rozenberg, Julie; Treguer, 

David; Vogt-Schilb, Adrien (2016), Shock Waves: Managing the Impacts of Climate Change on Poverty. Climate Change and Development. Washington, 

DC: World Bank. 

https://doi.org/10.1038/s41597-020-0453-3


 

revenues come from natural resources.14 The cost of environmental degradation was estimated at over 

3% of GDP in 2018.15 Climate change shocks will also impact fisheries, including inland freshwater and 

marine capture fisheries, and aquaculture, putting nutrition and food security at risk (25% of protein 

intake in Egypt is provided by fish).16  

 

Third, while Egypt’s contribution to global GHG remains low at 0.6%17, emissions and economic growth 

are still tightly linked to each other.  GHG emissions trended upward between 1990 and 2019. In 2019, 

the largest contributors to GHG emissions were the energy, transport and industry (ETI) sectors, which 

together account for around 80% of GHG emissions in Egypt.18  Official estimates for 2015 suggested 

that the Energy sector, which includes transport and industry emissions (65%), and Industrial Processes 

and Product Use (IPPU) (12%), together represented 77% of emissions.19 Despite ambitious targets for 

renewable energy (RE), in 2019 natural gas and oil together still represented about 92% of the total 

primary energy supply. According to official data natural gas and petroleum products satisfied 98% of 

the total primary energy consumption in FY 2014/2015 compared to 1.5% from hydropower, 0.4% from 

coal, and 0.1% from wind and solar power.20 Demand for energy is only expected to increase, due to 

the combined effects of climate change, population growth and urbanization. Egypt’s large available 

power generation capacity surplus of 21 GW in 202221 is still largely reliant on thermal plants (90% of 

installed capacity).22 Natural gas accounted for 98% of fuel used in electricity generation in FY20/21. 

In the short-and medium-term, surplus and the remaining lifetime of gas-based power generation 

capacity limit the space -and need- in the short- to medium term for the integration of RE in the 

generation mix. This is particularly relevant given that the new thermal combined cycle power plants 

(14.4GW) commissioned in 2018 accounted for 25% of the actual generation in FY21. Global markets 

are moving toward more stringent requirements in terms of carbon content and use of sustainable 

production methods (e.g., the European Union’s Carbon Border Adjustment Mechanism (CBAM)), and 

consumer preferences are evolving to favor greener alternatives. Preparing for an uncertain future will 

require reducing emissions to strengthen the competitiveness of Egyptian products and help manage 

the risks of greening markets. This preparation can also help Egypt take advantage of new 

opportunities.  

 

To respond to these three challenges, actions are needed to:  

 

1. Strengthen resilience and adaptation to prepare for compound climate risks  

2. Transition to a low carbon development path  

These two lines of action are summarized below and discussed in further detail in subsequent 

sections of this Executive Summary. 

 

• Strengthen resilience and adaptation by (i) enhancing efficiency in how resources are used and 

allocated; (ii) providing better information and information systems and increasing awareness about 

 
14 Natural resources revenue includes those generated by forests (timber and ecosystem services), mangroves, fisheries, agricultural land (cropland and 

pastureland), and protected areas. The Changing Wealth of Nations 2021: Managing Assets for the Future. World Bank (2021) doi:10.1596/978-1-

4648-1590-4. License: Creative Commons Attribution CC BY 3.0 IGO.   
15 Heger, Martin Philipp, Lukas Vashold, Anabella Palacios, Mala Alahmadi, Marjory-Anne Bromhead, and Marcelo Acerbi (2022), “Blue Skies, Blue Seas: 

Air Pollution, Marine Plastics, and Coastal Erosion in the Middle East and North Africa.” World Bank, Washington, DC. 
16 Capturing Value from the Egyptian Blue Economy: Aquaculture and Fish Supply Chains. World Fish (2019). Report prepared with support of World 

Bank and the UK Government.   
17 GoE estimates that emissions represented 0.6 percent of global emissions in 2015 (Egypt’s Biennal Updated Report, 2018). The Global Carbon 

Project suggests Egypt’s contribution to global emissions held steady at around 0.6 in 2020. 
18 In 2019, CAIT estimated that the contribution of energy, transport, and industry sectors to total emission reached over 80%, with 74% of emissions 

coming from Energy (incl. electricity & heat (32%), transportation (16%), manufacturing (11%), fugitive and other fugitive emissions (10%), building (5%)), 

and 8% from industrial processes. CAIT data of 2019, from Climate Watch. 2022. Washington, DC: World Resources Institute. Available online 

at: https://www.climatewatchdata.org. 
19 Egypt’s First Biennial Updated Report, 2018 
20 Ibid 
21 Egypt ERA, March 2022 Report. 
22 53 GW of thermal power capacity out of the 58.8 GW total power capacity. In terms of power generation, the share of thermal is 88% (180 GWh 

thermal out of 204.7 GWh total). Egyptian Electricity Holding Company, FY21 Report. 

https://www.climatewatchdata.org/


 

climate change impacts for collective action; and (iii) enhancing resilience and reducing the risk of 

stranded assets through complementary actions. To start, Egypt can focus on the following goals: 

o In cities, bring down water losses to 20% and rationalize water use by revising water supply 

norms to 80% of current levels,23 and improve spatial management of urban growth to protect 

green areas and avoid growth in high-risk areas. 

o In agriculture, enhance the policy for water allocation and initiate institutional changes that 

allow for the management, allocation, and distribution of water savings that result from 

investments in modernized irrigation. 

o Country-wide, invest in strengthening information systems that share climate- and hydrology-

related information with affected stakeholders to help mitigate risks and reduce the costs of 

flooding. 

 

• Transition to a low carbon trajectory through a combination of actions that lay the foundation for low 

carbon development and help Egypt realize short-term benefits. Such a portfolio of interventions 

would require (i) accelerating the transition to renewable energy; (ii) reducing emissions in the oil 

and gas value chain; (iii) reducing inefficiencies in the production and use of energy for electricity 

generation and industry; (iv) reduce emissions in the transport sector, and (v)take synergistic actions 

across adaptation and mitigation. To start the move toward a low carbon trajectory, Egypt can: 

o Lay the foundations for increased private sector participation in the ETI sectors by ensuring full 

implementation of the new Electricity and Renewable Energy Laws and taking steps to reduce 

price distortions.  

o Identify and assess specific opportunities for emission reduction in the oil and gas value chains, 

including methane, and use those to define a policy framework that includes carbon-intensity 

targets, measurement standards and reporting requirements.   

o Accelerate the uptake of energy-efficient motors through awareness-raising campaigns and 

enforcement of decree 463/2020 and the reduction of non-tariff barriers to environmental 

goods and services.  

o Reduce emissions in the transport sector by focusing on key policy and institutional changes 

that can help mobilize the private investment needed for a transition to low carbon mass 

transport systems. Start with policy and institutional changes to mitigate investor’s perceived 

policy, regulatory, and technical risks. Demand management through awareness-raising 

programs and pricing interventions will also be needed to facilitate the transition.  

 

In addition to taking the steps outlined above, which directly address adaptation, mitigation, and the move 

toward a low carbon development path, Egypt will need to focus on a variety of economic, financial, 

institutional, and societal supporting actions that will enable those steps to be successful. These supporting 

actions include:  

 

1. Support an increased role for the private sector 

2. Mobilize finance to build resilience 

3. Ensure a focus on the most vulnerable, through efforts to respond to economic and labor 

demand changes 

 

The three sections below first discuss each of the two lines of action, and then the supporting actions, in 

further detail. 

 
23 Today, water supply for some areas in Egypt remain as high as 400 lpcd, over twice as much as supply in Jordan, Morocco, and Tunisia (168, 155, and 

159 lpcd). Global Water Intelligence (GWI) WaterData Indicators database, 2016. 



 

 

Strengthen resilience and adaptation:   

 
(i) Enhance efficiency in resource use and allocation 
Agricultural water allocation reform that recognizes the economic and social value of water could help 

incentivize the adoption of climate smart technologies in agriculture. A policy on water allocation is 

evolving. The current policy, reflected in the Logical Framework of the National Water Resources Plan 

2017-2037, includes specific policy objectives focused on the supply of water for domestic, industry 

and irrigation purposes. But these policies do not include a water allocation policy that would use 

economic efficiency allocation considerations to guide the distribution of water. By reforming the 

allocation policy to consciously maximize social and economic gains, including through a reduction in 

allocations to areas that have modern irrigation systems, the GOE can incentivize farmers to adjust 

their cropping systems and on-farm water management practices.24 Closer examination of water 

allocation among sectors, based on the recognition of the resource’s true value, is needed to improve 

the efficiency of its use. An allocation policy among agricultural users is also needed to meet the goals 

of the government’s Irrigation Modernization Program.    

 

Without additional measures to increase water efficiency in agriculture, water scarcity will increase net 

virtual water25 imports by 15% by 2030, reaching 45% in drought periods. The transition to a 

sustainable development model requires reducing inefficiencies and improving the way resources are 

used. While the GOE has already taken remarkable steps to improve agricultural water efficiency, 

current measures are still not fully adequate given the water shortages facing the country. The 

Agricultural Sector Model for Egypt (ASME) suggests that irrigation modernization, through drip irrigation 

and sprinklers operating at high efficiency, will provide farm-level savings that will enable the production 

of a higher value, more diversified crop mix with less water. Nonetheless, institutional reforms are 

needed to align cross-sectoral priorities and actions that impact water use and allocation. For example, 

aligning food security and water security objectives by balancing domestic production for food self-

sufficiency with food trade policies is key: producing an additional 5 million tons of domestic wheat 

requires almost 5.5 billion cubic meters (BCM) of water—the equivalent of 10% of Egypt’s primary supply 

from High Aswan Dam. Decisions on food security need to consider water impacts and assess complex 

economic and social tradeoffs. Economic and financial analyses of the investments needed to scale up 

the use of these adaptation strategies across sectors, and their cross-sectoral impacts, would help the 

GOE choose among alternatives and maximize the cost-benefit ratio of investment in adaptation 

 

In cities, rationalizing urban water use, enhancing the efficiency of urban water service delivery systems, 

and reducing non-revenue water (NRW)26 could help Egypt save over 2 BCM27 of water annually. This 

can be done by bringing down water losses from 29% to 20% and revising water supply norms to 80% 

of current levels. Moreover, while expanding desalination is a strategic priority for Egypt, current user 

water tariffs are unlikely to cover the full costs of desalination, which will require an incremental capex 

for desalination plans over the next 10 years of US$3.45 billion, in addition to the operation and 

maintenance outflow of US$390 million per annum by 2032. Tariff reform can underpin the financial 

viability of the sector as capital and operational expenditures costs rise and would contribute to 

reducing per capita demand.  

 
24 It is important to ensure alignment of incentives and communication of benefits as systems are modernized to ensure continued adoption of modern 

systems Reductions in allocation would need to reflect changes in on-farm needs arising from higher field application efficiency. Reduced allocations in 

more efficient areas are a way to effectively use and reallocate water within the system and to fill existing and emerging gaps in a context of water 

scarcity.   
25 Virtual water refers to the water “hidden” in the products, services and processes people buy and use every day. 
26 Refers to volume of water that is lost due to physical losses such as leaks in the distribution system, reservoirs, household service connections, etc. 

and commercial losses such as pilferage, illegal connections, metering inaccuracies etc 
27 Egypt plans for an average annual water availability from the Nile of 55.5 BCM for all water uses, of which 11.52 BCM is the production for drinking 

water purposes (CAPMAS 2021). The bulk of the remaining water is used for agriculture and a small proportion for industries.  



 

 

Better management of spatial urban growth can also help increase efficiency in the use and allocation 

of land and water resources, preserving nearly 39,000 hectares of green areas, including very scarce 

agricultural land. Guiding urban growth away from high-risk areas (such as flood-prone areas) can help 

minimize future damage. Estimates suggest that better management of urban expansion in Egypt’s 14 

major cities could result in the conservation of nearly 39,000 hectares of green areas.5 These actions 

would result in the conservation of permeable surfaces (which are key for flood management), the 

preservation of prime of agricultural land (contributing to food safety) and the mitigation of heat 

stresses. Compact urban growth would also require prioritizing infill development over urban expansion, 

to increase densities in cities. To support this, it will be necessary to update city-level, long-term detailed 

plans and strategic plans, and strengthen the legal frameworks for land registration.   

 

(ii) Provide better information and information systems 

A focus on improving information and information systems can help Egypt cope with an uncertain future. 

Managing risks by providing the information and tools that government, people, and firms need to cope 

with uncertainty is a fundamental step toward strengthening resilience and adaptation. Such 

investments in information to manage risks and produce early warnings are also cost effective, with 

estimated cost benefit ratios of 1 to 9.28  

 

Continued efforts to strengthen information services to better predict seasonal and daily changes in 

rainfall and flows in the Nile Basin can help improve planning and adaptation and avoid high costs. 

Improving the systems that share climate- and hydrology-related information with affected stakeholders 

can help mitigate risks and reduce costs of flooding. Seasonal forecasting to better understand the 

severity and extent of both dry years and extreme wet years will be critical to operating Lake Nasser 

and allocating water. Near-real-time forecasting of precipitation and runoff in the Nile Basin during the 

rainy season can inform emergency releases and avoid spilling water. The costs of ignoring the risks 

can be high. Estimates for this report suggest that in Alexandria alone, exposure at-risk from coastal 

flooding remains well above 20% of the replacement value of the total building stock, estimated at 

US$46.6 billion. Finally, a comprehensive, multisectoral drought risk management system is needed to 

link hydro-meteorological information services to the appropriate dissemination channels and 

emergency response actions in cities and rural areas.  

 

(iii) Enhance resilience through complementary actions 

Strengthening the resilience of ongoing and projected investments is the only way to ensure long-term 

sustainability and avoid stranded assets. Complementary actions to foster innovation, strengthen 

capacity and improve institutions in key adaptation sectors—water, agriculture, urban development, and 

environmental management—would ensure that planned and ongoing investments contribute to 

strengthening resilience to climate change, that uncertainty is managed, and that the likelihood of 

resources being wasted on large infrastructure investments that could become stranded assets is 

reduced. The returns on early action to increase infrastructure resilience can be high. Global evidence 

suggests that the cost-benefit ratio for investments in more resilient infrastructure is about 1 to 5.29 

The resilience of Egypt’s ongoing investments in irrigation modernization, for example, could be 

strengthened through institutional changes to enable the management, allocation, and distribution of 

water saved as a result of those investments. Complementary actions to strengthen resilience, such as 

through integrated coastal management, can help avoid costs and amplify the benefits of investments 

in protective infrastructure. For ports and logistics, lock-ins of unsustainable designs and operating 

models can be avoided by complementing investments in resilience with a solid understanding of 

climate risks and better hazard monitoring. For cities and transportation infrastructure and services, 

 
28 Adapt Now: A Global Call for Leadership on Climate Resilience. Global Commission on Adaptation (2019). https://gca.org/reports/adapt-now-a-global-

call-for-leadership-on-climate-resilience/ 
29 Ibid 



 

enhanced resilience will require combining ongoing investments with better planning and nature-based 

solutions.  

 

Transition to a low carbon development path: 

 

(i) Accelerate the transition to renewable energy 

The World Bank’s CCDR analysis suggests that current policies are not enough to put Egypt in a low 

carbon development path. Egypt will still meet its NDC commitments by 2030, but beyond that, current 

policies would lead to a gradual increase in annual power sector emissions to 2050, reaching 121 MT 

(up from around 78 MT today), due to the growth in demand compounded by an energy mix defined by 

current policies (Figure 1).  Moving to a low carbon development path requires greater ambition for 

decarbonization than is stipulated in current policies.  

 

A significant scale up of RE is needed to reduce the carbon intensity of the power sector, reduce 

exposure to external price shocks and achieve the government’s ambitions for Egypt to be a clean 

hydrogen hub for the region. Although RE integration has accelerated in the last decade, the share of 

non-hydro RE in the total energy mix was just 5% in 2021, still well below its potential. In FY19, local 

consumption of natural gas reached 2,181.7 billion standard cubic feet, mostly used in electricity 

generation and industry (electricity 62.3% and industry 22.5%). RE integration could contribute to 

reducing local demand for natural gas, allowing Egypt to shift surplus domestic natural gas to higher 

value-added value chains (e.g., petrochemicals and fertilizers, among others).  

 

Egypt can be more ambitious over the next decade by adopting a “no-regret” approach to reduce 

emissions in the electricity sector and then re-evaluating to identify the most suitable long-term low 

carbon development pathway from 2030 onwards. Modelling results indicate that under the Current 

Policies Scenario (CPS)30 there is no need to build new sources of carbon-emitting generators from 

2022 to 2030. The energy Net-Zero (NZ100) scenario indicates the need to deploy a significant share 

of Wind (43%) and Carbon Capture and Storage (CCS) Gas (35%) to the energy generation mix, 

supplemented by Solar PV (15%) and 23 GW/136 GWh of battery energy storage system (BESS) 

capacity. Beyond 2030, the CPS requires up to US$113 billion in cumulative investments to 2050, plus 

an additional investment in electricity generation supply and storage of US$96 billion (+85%) over the 

2030-2050 horizon (Figure 2). These results suggest that Egypt has significant flexibility to take 

immediate action now and re-evaluate an optimal long-term low carbon pathway beyond 2030. 

Achieving a deeper decarbonization pathway in the electricity sector will require the deployment of CCS 

and BESS technologies beginning in 2035,31 along with the early retirement of older plants, which play 

a significant role in marginal abatement efforts as a runup to full decarbonization by 2050.  

 

Achieving the level of required investment in Egypt’s electricity sector will only be possible with more 

robust policies to catalyze private investment, improve the regulatory framework, and ensure the 

strategic planning of public finance. To mobilize more private capital, the government needs to provide 

a clear and predictable regulatory framework and use public finance, including climate finance, to 

strategically de-risk and catalyze private investment. This can offer confidence to private sector 

developers and “crowd in” financing from the private sector and new international sources. 

 

 
30 The World Bank reference scenario, referred to as the “Current Policies Scenario” (CPS), was designed to reflect the electricity sector’s 2016-2021 

transformation towards a clean energy pathway, and to continue the same trajectory to 2050. The CPS also includes the GOE’s target of reaching a 42% 

share of renewable energy (from just below 19%) in the generation capacity mix as a proportion of peak demand by 2035, which was then extrapolated 

out to 2050. A CCDR Net-Zero (NZ100) pathway-based scenario was then modeled to enforce a scaling constraint to abate 100% of annual power sector 

emissions by 2050 relative to the CPS, starting in 2030.  
31 Further assessment of the potential for CCS development and the supporting policy and regulatory framework, financing mechanisms and capacity 

development needed for implementation would therefore be required to determine the technical, economic, and commercial feasibility of CCS prospects 



 

Figure 1. Annual Power Emission (2016-2050) 

 

  

Source: World Bank Team calculations. Note: CPS results in 76% reduction 

compared to NDC BAU 

Figure 2. Cumulative Investments Requirements by 

scenario 
 

 
 

 

Source: World Bank Team calculations 

 

(ii) Reduce emissions in the oil and gas sectors and lower the carbon intensity of the energy supply 

mix 

Reducing emissions in the oil and gas value chain can help reduce overall emissions, including 

methane, but will require a clear policy and regulatory framework. Given the availability of cost-effective, 

short- to medium-term solutions, decarbonization of oil and gas value chain operations is a national 

priority for energy transition and adaptation, not only from a climate perspective but also from a 

strategic, economic, and development standpoint. Egypt’s oil and gas sector operations are estimated 

to have generated more than 1 Mt of methane emissions in 202132, roughly equivalent to 25 

MtCO2e.33,34 Government of Egypt estimates that in 2015, the oil and gas sector operations generated 

0.8 Mt of methane emissions.35 Reducing emissions in the oil and gas sector value chain through 

private sector investment will require a clear policy and regulatory framework and close consultation 

and coordination with private operators to establish decarbonization and carbon-intensity targets, 

measurement standards and reporting requirements. Policy development should begin with a granular 

inventory of opportunities to reduce emissions in the sector’s upstream, midstream, and downstream 

operations and a determination of the volume, intensity and concentration of CO2 and methane 

emissions, including an assessment of energy efficiency gaps, power, heat and combustion processes 

in operations, gas flaring reduction, and the venting and leakage of methane.  

 

(iii) Reduce inefficiencies in the use of energy for electricity and industry 

Technology, innovation, and regulatory reforms are needed to reduce inefficiencies in the use of energy 

for electricity and industry. In electricity, inefficiencies come from a combination of subsidies and 

technical challenges. The order of magnitude of these subsidies is large: electricity subsidies to 

industrial and residential users are around US$8 billion, while diesel subsidies are around US$4 billion. 

This US$12 billion total would alone finance most of the annualized adaptation investment needs for 

cities. Likewise, by bringing transmission and distribution (T&D) losses back down to their 2015/2016 

 
32 According to Egypt’s First Biennial Updated Report (BUR) oil and gas sector operations were estimated to have generated 0.8 Mt of methane emissions 

in 2015.  
33 Of which vented methane accounted for 60%, fugitive emissions for 26%, and incomplete flaring of natural gas for 12%, with the balance represented 

by other, smaller sources.  In addition, 15-20 MtCO2e emissions are estimated to derive from gas flaring (5.5 MtCO2e in 2021) and other combustion 

uses in production, treatment, processing, storage, compression, transport, and refining operations. Figures obtained from the WB Global Gas Flaring 

Reduction Partnership (GGFR) and the IEA Global Methane Tracker. 
34According to Egypt’s First Biennial Updated Report (BUR), 6Mt of CO2 emissions (3% of the energy sector emissions) were estimated to derive from gas 

flaring and other combustion uses in production, treatment, processing, storage, compression, transport and refining operations in 2015. 
35 Egypt’s First Biennial Updated Report (BUR), 2018 
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levels, the country can reduce the overall generation required to meet demand, and in turn, lower 

associated power system emissions. While Egypt’s transmission system losses are comparable to those 

of many EU countries, distribution losses36 are high, primarily driven by a sharp increase in commercial 

losses. Further understanding of the main reasons for and volumes of commercial losses is still needed. 

In the industrial sector, improving energy efficiency can strengthen competitiveness and improve 

integration into green global value chains. Efforts to lower the carbon intensity of the industry sector, 

focusing on energy efficiency in priority subsectors,37 can also strengthen export competitiveness. 

Accelerating the uptake of energy-efficient motors through awareness-raising and enforcement of 

decree 463/2020 could further strengthen competitiveness while reducing emissions. 

 

To remain competitive in shifting global markets, it will be important to move resources and investments 

toward relatively low-emission sectors and reduce non-tariff barriers. Import tariffs seem to support the 

move toward greener trade, with tariffs on environmental goods and services being comparatively low. 

However, non-tariff barriers are extensive, with price controls and technical barriers to trade affecting 

most environmental goods. This challenge is particularly pronounced for imports of renewable energy 

products, products related to the management of solid and hazardous waste, and recycling systems.38 

The move toward a low carbon development path will require creating the enabling environment to 

support the private sector as a domestic and international solution provider that is able to offer 

innovative products and services, while also reducing the environmental footprint of economic activity 

in Egypt and strengthening private sector resilience to climate events. 

 

(iv) Reduce emissions in the transport sector 

To foster a transition toward low carbon transport, additional investments, increased uptake of new 

technologies, and demand-side interventions that complement ongoing efforts could help further 

reduce transport sector emissions to 61 MtCO2e in 2050 (a reduction of 55% from the current policy 

scenario).39 Affordability and the need for motorization management present important challenges in 

moving private vehicles to low/no carbon alternatives. Priority actions to achieve the High Ambition 

scenario would include adopting pricing interventions and awareness-raising programs to manage 

demand, integrating multimodal transport systems, and improving the fleet composition, in addition to 

continuing investment in low carbon infrastructure. An initial focus on shifting toward a low/no emission 

bus fleet, can bring important co-benefits including air pollution reduction, improved access for 

vulnerable populations, and job creation (if coupled successfully with policy and regulatory interventions 

to create a sound domestic industry). The aggregate capital investments needed to switch the public 

transport (bus) fleet to compressed natural gas (CNG) and electric buses under the High Ambition 

scenario (see footnote for an explanation of this scenario) would total US$5.4 billion and US$48.7 

billion, respectively until 2050.40 The magnitude of the needed investments suggests that the 

 
36 Distribution Companies (DCs) losses include commercial losses and technical losses. 
37 The top priority industries identified based on this analysis are iron & steel, aluminum, cement and oil refineries, which altogether emitted more than 40 

Mt CO2 in the year 2020. 
38 Among the 1,924 non-tariff measures (NTMs) on EGs, imports of renewable energy products (REP) and those for the management of solid and hazardous 

waste and recycling systems (MSHW) face 614 NTMs and 394 NTMs, which together account for more than half of total NTMs. 
39 The World Bank reference “Current Policies Scenario (CPS)” reflects the Government of Egypt (GoE)’s low carbon transport vision including the ambitious 

sustainable transport investment projects listed under the Egypt’s First Updated NDC. The CPS further accounts for policies and strategies, such as 

Zero/Low Emission Vehicles transitions (CNG fleet size to reflect the GOE target of 620,000 CNG cars by 2024, CTA’s target to have 2,269 CNG vehicles 

by 2025, and 50% of new cars to be EV by 2050). The CPS also includes retirement of aged vehicles, such that no imports of secondhand passenger 

vehicles by 2030, and the vehicle survival curve is adjusted to reflect 80% of 20 year old vehicles removed by 2040. Finally, the CPS modeled urban public 

transport investment (rail, bus, BRT) assuming a 2% mode shift from cars to public transport by 2040as a result of the investment project. The High 

Ambition scenario includes more ambitious transitions compared to the CPS, in terms of Zero/Low Emissions Vehicles transitions (earlier shift to EVs with 

all new cars, motorcycle, bus and minibus being EV by 2045 and a lower uptake of CNG because EVs would dominate the fleet). With respect to aged 

vehicles retirement, the High Ambition scenario included no imports of secondhand motorcycles, vans, trucks, cars, bus, and minibus by 2030, 15% 

reduction in energy consumption for new cars and vans, and 10% reduction for bus and trucks by 2030. Further, the High Ambition scenario accounted 

for complementary policy options including the following: urban congestion charging, traffic management and drivers’ training for eco-driving, rural and 

intercity bus development, railways electrification, and logistics consolidation. Finally, the High Ambition scenario modeled urban public transport 

investment such as those required to achieve 80% of urban microbuses replaced by buses by 2050, and 4% mode shift from cars to public transport by 

2045. 
40 See background paper on Egypt national transport emissions analysis for details. The High Ambition scenario assumes an earlier shift to EVs with respect 

to the current policies scenario, with cars, motorcycle, bus and minibus being EV by 2045, which accords with nearly all cars on the road being electric by 

2060. This scenario sees a lower uptake of CNG vehicles in later years, as EVs dominate. All new medium and heavy trucks are electric by 2050. The 

 



 

government should focus on mobilizing private investments by mitigating investors’ perceived policy, 

regulatory, and technical risks. Policy priorities in this regard include strengthening institutions to 

effectively manage E-Mobility transitions and to consolidate and more effectively regulate informal 

public transport operators that may compete with and hinder the financial viability of a CNG and electric 

bus fleet.  

 

(v) Take synergistic actions across adaptation and mitigation 

While mitigation and adaptation may sometimes appear as divergent paths toward greener 

development, there are many adaptation actions that make headway toward mitigation goals while also 

better preparing Egypt for an uncertain future. Despite the complex interplay between water and energy 

challenges, it is possible to achieve the goal of increasing water availability while also reducing 

emissions. Implementation of a combination of different wastewater, water supply, and renewable 

energy use policies (going beyond the goals of the National Water Resources Plan 2037 (NWRP)) could 

result in an emission reduction of over 5 million tons of CO2 compared to the WB reference scenario, 

while also reducing desalination needs. Further, focusing on energy generation from wastewater 

treatment can be a triple win for Egypt. First, the treated wastewater can be reused in agriculture or 

other sectors. Second, the process helps capture methane, which accounts for 85% of the emissions 

from wastewater treatment.41 Third, there is significant potential for energy generation from biogas, 

which could help meet a sizeable share of the energy required for wastewater treatment.  

 

Supporting actions to enable the transition toward a low carbon, climate-resilient economy: 

  

(i) Support the increased role of the private sector 

Realizing the adaptation and mitigation benefits of climate action will require policy and institutional 

change and investments. Trade-offs between the present and the future and between different groups 

in society at various points in time will be inevitable. For example, policy changes have the potential to 

reduce investment needs, i.e., energy and water tariffs and/or regulation can reduce demand growth 

and thus future investment needs. The negative impacts of reduced water access on the 

macroeconomy via agriculture can be effectively addressed through specific adaptation investments. 

The investment needs for irrigation modernization are expected to total US$2.01 billion per year. 

Technical assistance and institutional strengthening are estimated at US$142 million. An assessment 

of investments needs in Egypt’s 14 main cities suggests that while financing needs for transformative 

adaptation and mitigation actions are estimated at US$11.7 billion, avoided costs could be four times 

that amount (see Figure 3 below).42 The payoff from these investments will depend on whether the 

recommended major institutional and policy reforms, such as a water allocation policy, are 

implemented. The macroeconomic impact of climate-related investment can be accommodated by 

spreading investments out over time and by tapping relevant markets. This will require a combination 

of fiscal space created by domestic revenue mobilization, improved quality of spending—including 

reprioritization of investment, and an integrated financing strategy that blends public debt with other 

financing modalities including external and private finance.  

 

The private sector has an important role to play—as a financier, innovator and provider of climate-

friendly goods and services, but also as contributor to and affected party of climate impacts. Low carbon 

municipal waste and water management, energy-efficient retrofits of buildings, and green urban 

transport represent important investment opportunities for the private sector in Egypt between 2020 

 
estimates assumed capital cost of CNG buses at US$179,200/vehicle, and Battery Electric Bus at US$236,200, both of which include excise tax and 

remain constant until 2050. The analysis assumed additional fleet to be acquired to meet projected travel demand to be served by the bus sector, 

unconstrained, and discounted at 6%. The assessment assumed does not include operation and maintenance costs.   

41 Egypt’s First Biannual Update Report for the UNFCCC, 2018 

42 The background analysis done for this report considers as starting point that urban growth trends will continue with no significant changes made in 

urban policy. Impact of policy levers including natured based solutions, spatial planning, green building, among others are assessed on urban expansion 

patterns and through that, on cities’ growth and associated emissions.  



 

and 2030.43 Levelling the playing field for private sector participation will be key. Public institutions 

must continue to play a strategic role they have already in driving climate priorities and action, while 

also creating climate governance frameworks that include the government, SOEs and other public 

sector entities. The draft State Ownership Policy sets out a framework and governing principles for SOEs 

(including the rationale for ownership and criteria for “triage” of SOE ownership, investment, and 

divestment) and is focused on links to promote private sector growth. For climate action, the private 

sector has an essential role to play as a financier, innovator, and provider of services to reduce 

inefficiencies and foster innovation across sectors in water management, desalinization, SWM, 

transport, and urban development. Private participation across sectors would be supported by levelling 

the playing field in infrastructure pricing and international green markets, where the development of 

adaptation standards and tools would reduce investment risk and the introduction of incentives would 

speed the transition to greener productive processes and services. 

 

(ii) Mobilize finance to build resilience 

Implementing the needed 

adaption and mitigation 

actions will require 

mobilizing private finance, 

and the government can 

provide the right signals 

through stronger action to 

“green” public 

investments. Some 

milestones have been 

achieved in green finance 

in recent years, but more 

financing will be necessary. 

Stronger actions to ensure 

that public investment 

management and 

expenditure across 

relevant ministries are 

aligned with climate action 

can provide the right 

signals to the private sector 

and help mobilize additional resources. The Green Financing Framework targets 50% of public 

investment projects to be green by 2025. To boost green public investment, Egypt needs to enable 

coordination among the central government, levels of government, and the broader public sector. It 

also needs to continue strengthening public investment management to ensure that investments are 

aligned with sustainability goals and the recurrent spending implications of investments are considered. 

 

It will be important to develop a strategy for the use of public finance, public-private partnerships, and 

private finance for green investments. Moreover, establishing a Disaster Risk Finance strategy and ex-

ante pre-planned financial response instruments would help government, households and firms 

manage residual risk. Finally, developing a systematic strategy on structured finance and private 

placement instruments linked to green finance can help attract the financing needed for climate action. 

To build on previous success, Egypt could consider tapping the international green capital market again, 

while working on strengthening issuer capacity, reducing barriers to entry, and increasing awareness to 

promote demand for green and sustainable debt and loans in the domestic market. As a next step to 

 
43 Estimates suggest US$38 billion represents the minimum investment. A green Reboot for Emerging Markets. IFC, Guidehouse Insights (2020). 

Figure 3. A combination of investments and policy levers can improve 

adaptation and reduce emissions in cities  

Source: World Bank Team calculations 



 

support Micro, Medium and Small Enterprises, Egypt could leverage existing initiatives and momentum 

on securitization of future cashflows and on private equity and venture capital (PEVC). 

 

(iii) Ensure a focus on the most vulnerable 

A people-centered green transformation, which should ensure a focus on the most vulnerable, will 

require income support, reskilling, and upskilling. The poor and vulnerable in Egypt face a locational 

disadvantage, with most of the poor living in places highly vulnerable to climate change risks. Further, 

the poor do not own many assets, nor do they have the right skills to allow them to cope with shocks, 

self-insure or adapt. About 30% of the Egyptian population is vulnerable to fall into poverty if they 

experience income or expenditure shocks. With climate impacts on food prices and availability expected 

to be large, gradual reform of the food subsidy program can contribute to strengthening food security. 

Likewise, supporting mechanisms for the poor will be required to mitigate the effects of adaptation 

interventions in public services and removal of subsidies. Moreover, the poor are more engaged in 

informal, agricultural, and “brown” activities, with the highest shares of the working poor laboring in 

agriculture, construction, transportation and storage, manufacturing, and wholesale and retail trade. 

These sectors will likely be directly impacted by climate change, through high heat and droughts 

affecting agricultural and food production, for example, but also indirectly by potential transitions 

toward greener production practices, which will require reskilling for the use of new technologies. 

  

Equipping Egypt’s human capital with the required skills will be a critical element in the transition to 

decarbonization across different sectors, and in creating awareness and encouraging positive 

behaviors for both adaptation and mitigation. Achieving Egypt’s targets on renewable energy and energy 

efficiency can translate into 2 million additional job opportunities between 2020 and 2050,44 the 

equivalent of about 2.2% of the unemployed in 2020.45 But critical workforce skills are weak, as Egypt’s 

current and future workforces do not perform very highly on the Global Competitiveness Index (GCI), 

where they rank at 99 and 133, respectively, out of 141 countries.46 Challenges are expected to deepen 

as decarbonization of industries, of water, agriculture, food production, and of the transport and energy 

sectors requires the introduction of new technologies and approaches, which will increase demand for 

green skills. Today, about 40% of Egypt’s employment share is concentrated in brown sectors and 58% 

in yellow sectors.47 Efforts to build green skills and increase awareness can also open the door for 

behavioral changes, which can complement the technological transition and reduce the costs of 

emission reduction. For successful development of green skills, Egypt needs to enhance coordination 

across actors, extend the quality and accessibility of educational programs, and incentivize investment 

in capacity building by companies, with a special focus on strategies to integrate youth and women into 

the job market. 

 

 

 

 

 

 

 

 

 

 
44 About 67,000 new jobs per year including jobs gained.  

45 These results come from the WB’s CEEAT Employment Assessment Tool for estimating direct, indirect and induced jobs of clan energy transition The 

Employment Benefits of An Energy Transition in Egypt, November 2021 (from the Clean Energy Jobs and Skills Regional ASA lead by Energy, including 

Egypt. 
46 World Economic Competitiveness Report 2019, Egypt Profile, p. 200. World Economic Forum (2019). 

http://www3.weforum.org/docs/WEF_TheGlobalCompetitivenessReport2019.pdf 

47 Brown sectors are identified as those sectors emitting significantly more GHG emission than the world’s median for such sector, while yellow sectors 

are those emitting a more GHG emission than the world’s median for the sector. 

http://www3.weforum.org/docs/WEF_TheGlobalCompetitivenessReport2019.pdf


 

Figure 4. Priority Actions to be initiated in the next 1-3 years  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Strengthen Resilience and Adaptation 

Priority Actions  

Transition to a Low Carbon Development Path 

Reduce inefficiencies in 

the use of energy for 

electricity and industry 
•Remove distortionary subsidies 

and reduce T&D losses 

•Monitor energy and water use, 

water treatment and re-use by 

industrial sub-sector 

•Leverage the industrial zones 

to demonstrate the business 

case for circularity 

•Put in place the quality 

assurance infrastructure for 

green certifications 

•Enact policies to support 

circularity e.g. plastic-focused 

EPR policy for prioritized plastic 

waste streams and upstream 

plastic circularity 

•Remove bottlenecks to the use 

of alternative fuels by cement 

companies 

Reduce 

emission in the 

transport sector 
• Develop a 

Sustainable 

Transport Vision 

• Facilitate multimodal 

urban transport 

• Adopt soft measures 

that encourage the 

shift from cars/trucks 

to low carbon modes 

of transport 

• Lay the foundations 

for increased private 

participation in the 

transition toward low 

carbon vehicles 

 

Take synergetic 

actions across 

adaptation and 

mitigation 

• “Green” desalination 

• Equip wastewater 

treatment plants with 

biogas capture systems 

• Implement “green” 

building and EE across 

municipal services 

• Undertake a 

comprehensive reform 

of the SWM sector 

• Develop bio-energy 

resource recovery (bio-

CNG, bio-methane, etc.) 

for bio-waste policy to 

incentivize bio-energy 

applications for bio-

waste streams 

Reduce 

emissions in the 

oil and gas value 

sector and lower 

the carbon 

intensity of the 

energy supply 

mix 
Reduce carbon 

intensity of energy mix 

and exports through:  

• decarbonization of 

oil & gas production 

(in anticipation of 

carbon taxes and 

CBAM measures in 

export markets) 

• abatement of CO2 

and methane 

emissions along the 

oil & gas value chain 

Accelerate the 

transition to 

renewable energy 
• Reform the 

electricity sector 

and ensure cost 

recovery 

• Increase the RE-

base integration 

• Enable private 

investment through 

regulatory reforms 

 

Supporting Actions 

Enact executive regulations for 

amended PPP law; incentivize 

green certifications; review non-

tariff barriers on environmental 

goods; leverage industrial and 

investments green zones; assess 

challenges to the private sector 

and reach out to leaders to 

strengthen partnerships  
 

Ensure a focus on the most 

vulnerable: Assess the social impact 

of climate change and development 

and create an action plan response; 

create an institutional framework for 

linking initiatives for green skilling; 

build partnerships with private sector 

for training and upskilling, including g 

with focus on women; improve 

flexibility of social protection system to 

respond to shocks   

Mobilize finance: Complete a 

climate and disaster risk financing 

assessment; develop risk finance 

instruments; reform transfers to 

include performance on green and 

climate-smart investments while 

improving local capacities 

Create a central repository of data on 

energy, water, WWT, and reuse of 

industrial subsectors; integrate climate 

into fiscal planning, budget preparation 

and execution; strengthen capacity at 

national and local level for climate-smart 

actions 

Provide better information and 

information and increase 

awareness about climate change 

impacts for collective action 
• Develop a comprehensive, multi-

stakeholder disaster risk management 

plan (drought/flash flood) 

• Strengthen information for 

preparedness through an integrated 

hydro-meteorological system 

• Strengthen climate risk sensitivity in 

local planning systems and 

development plans (with flooding, heat, 

SLR as priorities) 

• Develop robust city-level early warning 

systems for floods (pluvial, coastal, and 

fluvial), heat waves, and other climate 

change impacts/natural disasters 

Enhance efficiency in the way 

resources are used and 

allocated based on their true 

value 
• Implement wastewater resource 

circularity 

• Rationalize urban water use 

• Enable public-private partnerships for 

green investments in infrastructure and 

utilities 

• Establish a water allocation policy 

coupled with a drought risk mitigation 

system 

• Rationalize urban residential water 

tariffs  

• Develop a national policy and city-level 

strategies to guide urban growth away 

from high-risk areas 

• Mainstream digital information systems 

Enhance resilience and 

reduce the risk of stranded 

assets through 

complementary actions  
• Modernize irrigation systems 

• Improve connectivity/logistics 

infrastructure resilience 

• Enhance the operational efficiency 

and performance monitoring of 

existing wastewater treatment 

plants 

• Establish resilient storm water 

management systems with 

integrated NBS 

• Develop and implement a climate-

resilient trade logistics strategy  

Create an enabling environment: 

 


