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Post Conflict Reconstruction Strategy Study for the Electricity and 

Energy Sector of Yemen 
 

Introduction 

 

Over the last decade, the demand for energy services in Yemen has accelerated, as a result of  

economic development and population expansion. Electricity demand, as indicated by the 

Yemen Public Electricity Corporation (PEC) has reached an increase of 9.6 percent annually 

since 2000 (PEC, 2006). PEC estimated that this rapid growth rate would continue in the long 

term. 

The rapid increase of electricity demand puts additional pressure on the poorly performing 

electricity supply industry. The electricity sector of Yemen has been part of social and 

political agenda of the government. Operational and investment decisions were made to 

promote social and political, rather than financial and economic agenda. Electricity tariffs, for 

example, were set lower than the cost of power supply to promote equitable income 

distribution. As a result, the national utility’s technical and financial performance has been 

deteriorating since 2005. PEC has been continuously incurring financial losses, and with this, 

the utility has been unable to generate funds to finance the investments needed for operations, 

rehabilitation and expansion of the infrastructure to meet electricity demand reliably and 

efficiently. 

The demand-supply gap (difference between peak demand and maximum available 

generation), reached more than 600MW in 2015. In addition, electricity access in Yemen is 

amongst the lowest in the Middle East and North Africa region with the country’s main 

distribution network covering only 40 percent of the total number of households. 

In March 2009, a new Electricity Law, which sets out to improve the management of the 

power sector and to facilitate investment by private capital, was issued. One of the stated 

objectives of the Law is to encourage environmentally friendly power production including 

renewable energy and relying on it as a sustainable source of energy. It tasks the Ministry of 

Electricity and Energy to encourage and develop the use of renewable energy resources in the 

generation of electrical power. In addition, the 2009 Electricity Law creates a regulatory 

office to be known as the Electricity Sector Regulatory Board as well as a new authority 

called the Rural Electrification Authority. 

Yemeni government policy on renewable energy is to optimize the use of energy from 

domestic sources, increase renewable energy in electricity generation to 15 to 20 percent by 

2025, and promote sustainable development within the electricity sector. To this effect, 

Yemen has embarked setting up a Wind Energy Farm Project of 60MW to be established in 

city of Mocha and connect to the main grid by the end of 2016 but due to the present turmoil 

and conflict it has been put on hold.  
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Prior to the issuance of the 2009 Electricity Law, a power sector reform strategy was 

approved by GOY in 2001 (Cabinet Resolution No. 112), consisting of the following: 

 Full functional separation of generation and transmission from distribution (G+T, D) 

activities. This was designed to achieve increased commercial focus, accountability, 

and clear definition and lines of authority and responsibilities. 

 Creation of an independent regulatory agency. 

 Introduction of competition in generation initially via the procurement of new 

generation capacity through a purchasing agent (a single buyer). The Single Buyer 

would initially be a unit within the transmission business department  of PEC, but 

eventually it would be a fully independent agent of PEC. 

 Full corporatization of PEC to make it autonomous and accountable, and 

commercialization of the operations and administration of PEC. Ministerial 

responsibilities of PEC would be focused on policy-making. 

 Introduction of unbundled tariffs for electricity into the functional components – 

generation, transmission and distribution – with appropriate commercial arrangements 

between PEC businesses. 

 Eventually privatizing one or more of the electricity businesses or introduction of 

management contracts or joint venture arrangements. 

 

Since the start of the conflict in Yemen in 2015, the energy sector has almost come to a halt 

where the main Electricity Power producing plants stopped production and only local and 

private diesel power plants generated electricity and distributed it locally. The national grid 

was damaged and became idle since then and it is still not in operation at the time of writing 

in 2019). This Post Conflict Reconstruction Strategy Study, taking into account Yemen’s 

recent accession to the Energy Charter Treaty, endeavours  to find the best strategy to 

electrify the rural and urban population of Yemen going forward and it makes projection  on 

the functioning of Yemen’s energy sector towards 2050.  

 

Chapter One of this this study reviews the electricity and energy sector of Yemen prior to the 

start of the conflict in 2015. Chapter Two presents the current state of electrical power 

production, transmission and distribution systems in the country by assessing the damage 

caused to the electricity sector as a result of the ongoing conflict. The following chapters of 

this study embarks on a detailed discussion about the various strategy scenarios suitable for 

the electrification of the Yemeni population. In particular, Chapter Three discusses the 

proposition of the strategy to electrify the Yemeni Urban and Rural Population projected to 

the year 2050. Chapter Four presents the primary fuel resources available in Yemen that can 

be used to generate the proposed electricity. Chapter Five details the electrical power and 

energy generation for Yemeni Population, during the first phase of the proposed strategy 

which covers the years 2020 to 2040. Chapter Six discusses the type of investment that can 

be attracted in the electrical power generation, transmission and distribution sub-sectors by 

the Ministry of Electricity and Energy Sector. Finally, Chapter Seven concludes the Post 

Conflict Reconstruction Strategy Study for the Electricity and Energy Sector of Yemen with 

some recommendations.    
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Chapter One 

Electricity and Energy Sector of Yemen Prior to the Conflict of 2015 

1.1 Yemen Demography 

The Republic of Yemen, commonly known as Yemen /ˈjɛmən/, is located in Western Asia 

occupying the southwestern to southern end of the Arabian Peninsula. It is bordered by Saudi 

Arabia to the north, the Red Sea to the west, the Gulf of Aden and Arabian Sea to the south, 

and Oman to the east. Its capital and largest city is Sana'a. Yemen's territory includes over 

200 islands, the largest of which is Socotra, about 354km to the south of mainland Yemen. 

Yemen is the second largest country in the peninsula, 

occupying 527,970 km².  

The population size of Yemen increased from 7.9 

million in 1980 to approximately 25.5 million in 2015 

with about 35% urban population and the remainder 

rural. It is expected that the population will keep 

increasing to reach approximately 42.5 million in 

2050
1
. 

 

The growth rate of the population in Yemen increased 

from 3.99 per cent during the period 1980-1985 to 4.84 per cent for the period 1990-1995. It 

then started to decrease to an average of 3.30 per cent in 2005-2015, although the Yemen 

Central Statistic Organization (CSO) quoted the population growth for the year 2013 to be 

around 3.0%.
1
 It is projected that the growth rate of the Yemeni population will continue to 

decrease and will reach 0.82 per cent for the period 2045- 2050
2
. 

1.2 Macro-economic Development 

Efforts by the Yemeni Government were ongoing to develop the monetary policy and 

monetary system to maintain exchange rate stability and control inflation. The Yemeni Rial 

(YER) had depreciated by less than 2 per cent against the US dollar in 2006.  The local 

currency had been relatively stable between 2007 and 2009, before depreciating by around 10 

per cent against the US dollar in the first quarter of 2010. As of mid-January 2010, the 

Yemeni Riyal was trading at YER 219.59/USD, decreasing slightly to reach YER 214.9/USD 

in the year 2014, but inflation has increased gradually from 8.8% in 2009 to reach 17.5% by 

the year 2013. 

                                                                 
1
 Republic of Yemen, Ministry of Public Health & Population & Central Statistical Organization, Yemen 

National Health and Demographic Survey 2013, available at:  

https://dhsprogram.com/pubs/pdf/FR296/FR296.pdf.  
2
 United Nations, World Population Prospects: The 2012 Revision, Projections (medium variant), available at: 

http://esa.un.org/unpd/wpp/unpp/panel_indicators.htm. 

 

https://dhsprogram.com/pubs/pdf/FR296/FR296.pdf
http://esa.un.org/unpd/wpp/unpp/panel_indicators.htm
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Most foreign currencies, especially U.S. dollars, are readily available and traded freely at 

market rates. Investors may transfer funds in hard currency from abroad to Yemen for the 

purpose of investment and may re-export have invested capital, whether in kind or in cash, 

upon liquidation or project disposal. Net profits resulting from investment of foreign funds 

may be transferred freely outside of Yemen. Cash transfers are limited to USD 10,000. 

Transfers above that amount must be approved by the Central Bank of Yemen (CBY). 

 

The CBY intervenes regularly in the currency market, selling off U.S. dollar reserves to 

bolster the local currency. In 2008, the CBY sold USD 1.1 billion to control currency 

depreciation, an increase from the USD 1.077 billion sold in 2007. By the end of 2009, the 

CBY had intervened at least seven times, injecting approximately USD 1.24 billion into the 

exchange market. 

 

Interest rates had been relatively stable over the same period with benchmark interest earned 

on deposits pegged at 20 per cent and lending rates hovering around 22 per cent
3
.   

The GDP had grown from YER 1,662 billion in 2001 to YER 5,374 billion in 2009 (about 

$24.5 billion @ 2009 exchange rate) and presently (as of 2014) it stands at $43.23 billion.  

The non-oil sector expanded steadily during that period, at a pace of 4.5 to 5.5 per cent per 

year (in constant prices).  Government revenue, including aid and grants, increased from 

YER 553.1 billion to YER 2,109 billion (about $9.59 billion @ 2008 exchange rate) between 

2001 and 2008.  Expenditure had kept pace with revenue growth and had expanded from 

YER 506.7 billion to nearly YER 2,342 billion (about $10.7 billion @ 2008 exchange rate) 

over the same period
2
.   

Yemen is one of the poorest countries in the Arab world. Poverty, already increasing prior to 

the latest political crisis, has risen further from 42% of the population in 2009, to 54.5% in 

2012. Yemen has one of the highest population growth rates in the world with about 3.0% 

growth according to the CSO for 2013
4
. 

In August 2014, Yemen launched an ambitious economic reform program focused on 

removal of fuel subsidies, advancing civil service reforms, and enhancing the country’s social 

safety net. Economic prospects will depend on progress on the political and security fronts 

and implementation of these critical reforms. 

1.3 Macro-economics in Figures
5
 

GDP (Purchasing Power) (estimate):     $103.6 billion (2014) 

 

GDP (Official Exchange Rates) (estimate):   $43.23 billion (2014) 

                                                                 
3
 United Nations, World Population Prospects: The 2012 Revision, available at: 

http://esa.un.org/unpd/wpp/unpp/panel_indicators.html. 
4
 Republic of Yemen, Ministry of Public Health & Population & Central Statistical Organization, Yemen 

National Health and Demographic Survey 2013, available at: 

https://dhsprogram.com/pubs/pdf/FR296/FR296.pdf. 
5
 Central Intelligence Agency, The World Factbook, available at: www.cia.gov/library/publications/the-world-

factbook/geos/ym.html.  

http://esa.un.org/unpd/wpp/unpp/panel_indicators.htm
https://dhsprogram.com/pubs/pdf/FR296/FR296.pdf
http://www.cia.gov/library/publications/the-world-factbook/geos/ym.html
http://www.cia.gov/library/publications/the-world-factbook/geos/ym.html
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GDP (Real Growth Rate) (estimate):    4.8% (2013) 

 

GDP (Per Capita) (estimate):      $1,800 (2014) 

 

Gross National Saving (estimate):    6.3% of GDP (2014) 

 

GDP – Composition by End Use (2014 estimate): 

 Household consumption:    70.6% 

 Government consumption:    15.7% 

 Investment in fixed capital:    19.6% 

 Investment in inventories:    4% 

 Exports of goods and services:   18.5% 

 Imports of goods and services:   28.5% 

 

GDP – Composition by Sector of Origin (2014 estimate): 

 Agriculture:      9.2% 

 Industry:      26.8% 

 Services:      64% 

 

Reserves of Foreign Exchange and Gold:  $4.688 billion (31 December 2014 est.) 

 

External Debts:     $8.002 billion (31 December 2014 est.) 

 

Public Debts:      51% of GDP (2014 est.)  

 

Budget Revenues:      $10.26 billion 

 

Taxes and Other Revenues:    22.6% of GDP (2014 est.)  

 

1.3.1 Socio-Economic Context 

 

The Yemeni population grew from 17,409,072 in 2000 to 28,498,687 in 2018, which is about 

a 61% increase
6
. The Yemeni GDP has grown from US$ 9,652 billion in 2000 to US$ 26,914 

billion in 2018, which is almost a threefold increase.
7
 However, GDP per capita growth 

(annual percentage) was about -5% in 2018
8
.   

 Annual Population Growth between the Years 2000 - 2012 averages at 3.1%
9
, 

                                                                 
6
 World Bank, Population, total - Republic of Yemen, available at: 

https://data.worldbank.org/indicator/SP.POP.TOTL?locations=YE&view=chart. 
7
 ibid. 

8
 ibid. 

9
 United Nation, Population Division Dataset available via: https://population.un.org/wpp/. 

https://data.worldbank.org/indicator/SP.POP.TOTL?locations=YE&view=chart
https://population.un.org/wpp/
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 Annual GDP Growth between 2000-2012 averages about 2.6%, 

 GDP per capita in 2012 was US$1,377
10

, 

 GDP Structure in 2012 Overall Average Figures are: 

o Agriculture      10% 

o Industry      38% 

o Services     52% 

1.3.2 Energy Context 

According to the International Energy Agency, in 2000, oil made up 98.4% of the total 

primary energy supply in Yemen with the remainder comprising biofuels and waste
11

. From 

about 2008, natural gas and coal entered the energy mix, and from about 2015, wind and 

solar energies etc. entered the energy mix. In 2017, oil made up about 76% of the total 

primary energy supply, natural gas about 16%, biofuels and waste about 3.7%, wind and 

solar energies etc. about 1.9% and coal about 2.4%. 

 

The International Energy Agency also reported that electricity final consumption in Yemen in 

2017 was 4.14 TWh. This figure was also broken down by sector, with transport consuming 

891 ktoe (39.5%), residential consuming 804 ktoe (35.6%), industry 320 ktoe (14.2%), 

commercial and public services 105 ktoe (4.7%), 88 ktoe (3.9%) unspecified, agriculture and 

forestry 41 ktoe (1.8%)  and non-energy use 7 ktoe (0.3%). Electricity consumption was 0.15 

MWh/capita in 2017. 

 

 Total Energy Production in 2012 Averaged 14 Mtoe
12

, 

 Annual Primary Energy Demand Growth between 2000 and 2012 Averaged at 

1.2%
13

, 

 Annual electricity Demand Growth between 2000 and 2012 Averaged at 5.6%
14

, 

 

 Primary Energy mix in 2012
15

:  

o Crude Oil Product     94% 

o Natural Gas     4% 

o RE and Others     2% 
                                                                 
10

 World Bank, Population, total – Republic of Yemen, available at: 

https://data.worldbank.org/indicator/SP.POP.TOTL?locations=YE&view=chart. 

 
11

 International Energy Agency, Statistics data browser, available at: 

https://www.iea.org/statistics/?country=YEM&isISO=true. 
12

 BP Statistical Review of World Energy 2019, available at: https://www.bp.com/content/dam/bp/business-

sites/en/global/corporate/pdfs/energy-economics/statistical-review/bp-stats-review-2019-full-report.pdf.  
13

 Ibid. 
14

 World Bank, Middle East and North Africa Integration of Electricity Networks in the Arab World Regional 

Market Structure and Design, 2013 available at: 

http://documents.worldbank.org/curated/en/415281468059650302/pdf/ACS71240ESW0WH0I0and0II000Final

0PDF.pdf.  
15

 Energy Information Agency, Yemen Country Brief 2014, available at: 

https://www.eia.gov/beta/international/analysis.php?iso=YEM. 

https://data.worldbank.org/indicator/SP.POP.TOTL?locations=YE&view=chart
https://www.iea.org/statistics/?country=YEM&isISO=true
https://www.bp.com/content/dam/bp/business-sites/en/global/corporate/pdfs/energy-economics/statistical-review/bp-stats-review-2019-full-report.pdf
https://www.bp.com/content/dam/bp/business-sites/en/global/corporate/pdfs/energy-economics/statistical-review/bp-stats-review-2019-full-report.pdf
http://documents.worldbank.org/curated/en/415281468059650302/pdf/ACS71240ESW0WH0I0and0II000Final0PDF.pdf
http://documents.worldbank.org/curated/en/415281468059650302/pdf/ACS71240ESW0WH0I0and0II000Final0PDF.pdf
https://www.eia.gov/beta/international/analysis.php?iso=YEM
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 Final Energy Demand by Sectors in 2012
16

: 

o Transport     34% 

o Residential     20% 

o Industry     15% 

o Agriculture     19% 

o Commercial     12% 

   

 Share of Fuel for Electricity Generation in the Primary Energy Mix in 2012 Averaged 

at 10%,  

 Share Final Electricity in the Final Energy Consumption Energy Mix in 2012:  

o Residential     62% 

o Services     15% 

o Industry     4% 

o Others      19% 

 

1.3.3 Macro Policy Indicators 

 Primary energy intensity in 2000 and 2012
17

  

o Energy Intensity in 2000   0.46 Toe/$1000$05 

o Energy Intensity in 2012   0.38 Toe/$1000$05 

 

 Energy bill to GDP in 2000 and 2012
18

  

o Energy Bill to GDP in 2000   13% 

o Energy Bill to GDP in 2012   17% 

 

 Energy subsidy to GDP in 2011 averaged at 4.8%
19

, 

 

o Energy subsidy compared to the budget allocated to education in 2011  

o Energy subsidy    4.8% 

o Education subsidy    4.6% 

 

 Energy Subsidy per Energy Product in 2011,  

o Oil Products     4.8% 

o Electricity     1.2% 

 

 Share of Electricity in Household Expenses in 2012 Averaged at 0.7%.  

                                                                 
16

 World Bank, Energy Use Data 2014, available at: 

https://data.worldbank.org/indicator/EG.USE.PCAP.KG.OE. 
17

 World Bank, Energy Intensity Level of Primary Energy, Republic of Yemen, data available at: 

https://data.worldbank.org/indicator/EG.EGY.PRIM.PP.KD?locations=YE. 
18

 Ibid. 
19

 International Monetary Fund, Case Studies on Energy Subsidy Reform: Lessons and Implications (2013) 

available at: https://www.imf.org/external/np/pp/eng/2013/012813a.pdf.  

https://data.worldbank.org/indicator/EG.USE.PCAP.KG.OE
https://data.worldbank.org/indicator/EG.EGY.PRIM.PP.KD?locations=YE
https://www.imf.org/external/np/pp/eng/2013/012813a.pdf
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1.3.4 Impact on Environment 

 

The energy sector is a major contributor to GHG emissions in Yemen. In 2017, 41.4% of 

CO2 emissions were from electricity and heat producers, 19% from industry, 24.5% from 

transport, 5.9% from residential, 4.8% from other energy industries etc
20

.   

 

It is also noteworthy that in 2016, the share of renewables in the final energy consumption 

was 4.53%, which was a sharp increase from 1.03% in 2014
21

. 

 

The intensity of fuel combustion and its corresponding CO2 emission intensity are 

summarized below
22

. 

 CO
2 

Intensities from Fuel Combustion in 2011 Averaged at 1.1 TCO2 /1000$2005, 

 Specific consumption of electricity generation for 2000 and 2012 Averaged, 

o Consumption of Electricity Generation Year 2000 300 Toe/GWh 

o Consumption of Electricity Generation Year 2012 212 Toe/GWh 

 Power generation emission factors in 2012 Averaged at 633 TCO2 /GWh   

                                                                 
20

 International Energy Agency, Statistics data browser, available at: 

https://www.iea.org/statistics/?country=YEM&isISO=true. 
21

 ibid. 
22

 International Energy Agency, CO2 emissions from fuel combustion highlights 2016, available at: 

https://emis.vito.be/sites/emis.vito.be/files/articles/3331/2016/CO2EmissionsfromFuelCombustion_Highlights_

2016.pdf. 

https://www.iea.org/statistics/?country=YEM&isISO=true
https://emis.vito.be/sites/emis.vito.be/files/articles/3331/2016/CO2EmissionsfromFuelCombustion_Highlights_2016.pdf
https://emis.vito.be/sites/emis.vito.be/files/articles/3331/2016/CO2EmissionsfromFuelCombustion_Highlights_2016.pdf
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1.4 Energy Consumption 

The Primary Energy Intensity for the ROY increased from 0.24ktoe/$05p in 1980 to 

0.37ktoe/$05p in 2009 and the Final Energy Intensity increased from 0.19ktoe/$05p in 1980 

to 0.27ktoe/$05p in 2009. 

In 2009, Yemen consumed an amount of energy of 5,338ktoe. By sector, the share of the 

consumed energy for the year 2009 was as follows:  

1. The Transport Sector consumed the most at 1,795ktoe, 

2. Residential Sector at 1,076ktoe, 

3. Industry at 829ktoe, 

4. Agriculture and Forestry at 996ktoe and  

5. Commercial and Public Services at 642ktoe. 

                                                                                                                                                                                                                                                                                            

In terms of the energy consumption share, Figure (1.1) below illustrates the percentage of 

energy consumption by sector where the transport sector consumes the largest percentage. 

 
Figure (1.1): Energy Consumption by Sector as a % of the Total Energy Consumed 

By source, the contribution in the year 2009 by the Oil Products, Electricity and Biofuels and 

Waste were as follows:  

1. Oil Products contributed the most at the amount of 4,901ktoe,  

2. Electricity contributed the amount of 399ktoe and  

3. Biofuels and Waste contributed the amount of 38ktoe. 

The corresponding % share is furthermore illustrated in the pie chart of Figure (1.2). 
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Figure (1.2): Source of Energy Contribution by Source as a % of Total Energy 

1.5 Oil and Gas Resources 

 

Regarding Yemen’s oil resources, production began in 1986, peaked in 2001 and thereafter 

declined due to the maturing of fields, insufficiency of new fields, strikes and political 

unrest.
23

 In Yemen, the oil and natural gas sectors are overseen by the Ministry of Oil and 

Minerals, which sets policies and manages relations with foreign operators through product 

sharing agreements
24

. These operators include Total, Occidental Petroleum Corporation and 

Nexen, a subsidiary of China National Offshore Oil Corporation. Exports depart through 

tanker vessels and this is facilitated through an internal pipeline and export terminals. 

As for Yemen’s natural gas resources, although production began in the early 1990s, it was 

only in 2009 that it began to produce dry natural gas in commercial quantities through a 

newly opened LNG facility operated by Total
25

. The natural gas produced however, is mainly 

for exports and domestic gas consumption remains limited. In 2013, Yemen LNG provided 

about 3% of global LNG volumes, according to IHS Global Insight
26

. GDF Suez, Total and 

Korean Gas (KOGAS) are the main buyers of the exported LNG and in 2012, Yemen LNG 

took the position that the contractual prices for LNG were below market price and sought to 

                                                                 
23

 U.S. Energy Information Administration, ‘Yemen’ (6 July 2017), available at: 

https://www.eia.gov/beta/international/analysis_includes/countries_long/Yemen/yemen.pdf. 
24

 ibid. 
25

 ibid. 
26

 ibid. 

Oil Products 
92% 

Electricity 
7% 

Biofuels 
1% 

Source of Energy Contribution  
(as a % of Total) 

https://www.eia.gov/beta/international/analysis_includes/countries_long/Yemen/yemen.pdf
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renegotiate the contracts.
27

 KOGAS agreed to a price increase in 2013.
28

 

 

Yemen LNG shareholders 

 

Group         Share (percent) 

Total (France)        39.62 

Hunt Oil Company (United States)      17.22 

Yemen Gas Company        16.73 

SK Corporation (South Korea)      9.55 

KOGAS (South Korea)        6.00 

Hyundai Company (South Korea)      5.88 

General Social Security and Pension Corporation (Yemen)   5.00___ 

Source: Yemen Ministry of Oil and Minerals 

1.6 Electricity Power Generation 

Yemen has one main 132 kV grid as shown in Figure (1.3). A new gas-fired power plant was 

commissioned at Ma’rib, to the east of Sana’a in 2010 and connected to the main grid via a 

400kV double circuit transmission line at Bani Hoshish. A second 400 kV transmission line 

is also planned from Ma’rib to connect to the 132kV substation at Dhamar, south of Sana’a. 

There are also smaller grids at the central eastern part of the country and an isolated network 

around Sada
29

. Past studies have recommended that the grids be connected to the main grid, 

particularly the central eastern grids
30

. 

Although Yemen has the fourth largest population in the Middle East region, its generating 

capacity is one of the lowest and only enough to satisfy 41% of electricity demand in the 

                                                                 
27

 ibid. 
28

 ibid. 
29

 World Bank, ‘Exploring the Potential for Electricity Trade and Interconnection among Yemen and GCC 

Countries’ (October 2009) available at: 

http://documents.worldbank.org/curated/en/829201468051896096/pdf/530470ESW0MNA01Official0Use0Only

191.pdf. 
30

 ibid. 

http://documents.worldbank.org/curated/en/829201468051896096/pdf/530470ESW0MNA01Official0Use0Only191.pdf
http://documents.worldbank.org/curated/en/829201468051896096/pdf/530470ESW0MNA01Official0Use0Only191.pdf
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country
31

. The capacity of many Yemeni electric plants to now be fuelled by natural gas has 

facilitated the move away from the burning of petroleum
32

. That being said, the construction 

of a new gas-fired generating facility, Marib II, has been delayed due to the political turmoil 

in recent years
33

.  

 

 
Figure (1.3): Yemen Electricity Grid Network 

 

1.6.1 Electricity Demand Projection 

Projections of the electricity demand forecasted by the Ministry of Electricity and Energy as 

of 2010 were as shown in Table (1.1). 

 

Table (1.1): Electricity Demand Forecast for Yemen 

Year 2010 2012 2014 2016 2018 2020 

Generation 

(GWh) 

9,903 10,357 11,610 14,616 16,063 17,663 

Peak Demand 

(MW) 

1,615 1,819 2,039 2,567 2,821 3,102 

                                                                 
31

 ibid. 
32

 ibid. 
33

 U.S. Energy Information Administration, ‘Yemen’ (6 July 2017), available at: 

https://www.eia.gov/beta/international/analysis_includes/countries_long/Yemen/yemen.pdf. 

https://www.eia.gov/beta/international/analysis_includes/countries_long/Yemen/yemen.pdf
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Sources: Ministry of Electricity and Energy. 

1.6.2 Electricity Power Generation Capacity 

 

The power generating capacity of the larger Yemeni power plants is illustrated in Table 

(1.2)
34

. Notably, the latest 2009 power plant, Ma’rib I, increased network capacity by 

341MW, which is more than double the available capacity of the power plant second to it in 

Yemen. 

 

Table (1.2): Power Generating Capacity as of (2010) - Yemen 

Plant Commission 

Year 

Fuel Used Name Plate 

Capacity (MW) 

Available 

Capacity (MW) 

Ras Katenib 1981 HFO 150 120 

Al Mocha 1985 HFO 160 140 

Hiswa 1 & 2 1986 & 2006 HFO 125 & 60 75 & 60 

Al Mansoura 1 

& 2 

1982 & 2006 Diesel 64 & 70 45 & 70 

Khor-Maksar 2003 Diesel 18 18 

Dhaban 1& 2 1980 & 2000 Diesel 21 & 30 10 & 20 

Al Hali 1& 2  1980 & 2003 Diesel 5 & 10 5 & 10 

Sana'a 1 & 2 1972 & 2004 Diesel 10 & 5 10 & 5 

Osaifirah 2003 Diesel 10 10 

Ja'ar 1 & 2 1981 & 2006 Diesel 2 & 4 2 & 4 

Hiziaz 1& 2 & 

3 

2003, 2004 & 

2007 

Diesel, 

HFO & 

HFO 

30, 30 & 70 25, 68 & 30 

Ma'rib 1 2009  400 341 

Total   1,275 1,068 

Source: Ministry of Electricity and Energy and Public Electricity Corporation. 

                                                                 
34

 World Bank, ‘Exploring the Potential for Electricity Trade and Interconnection among Yemen and GCC 

Countries’ (October 2009) available at: 

http://documents.worldbank.org/curated/en/829201468051896096/pdf/530470ESW0MNA01Official0Use0Only

191.pdf. 

http://documents.worldbank.org/curated/en/829201468051896096/pdf/530470ESW0MNA01Official0Use0Only191.pdf
http://documents.worldbank.org/curated/en/829201468051896096/pdf/530470ESW0MNA01Official0Use0Only191.pdf
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1.6.3 Electricity Supply and Demand Balance Projection 

Table (1.3) shows the supply-demand balance for electricity in Yemen per a 2009 World 

Bank report.
35

 It shows that by 2020, and taking into account the scheduled retirement of 

mature plants and commissioning of the Ma’rib I plant, more than 3,000MW of capacity 

would be required
36

. The report also points out that the figure of 20% for the reserve margin 

required is premised ‘on an assumed target system reliability of 48 hours [Loss of Load 

Expectation] per year
37

.  

 

Table (1.3): Electricity Supply-Demand Balance for Yemen 

Year Demand 

(MW) 

Demand + 20% 

Reserve Margin 

(MW) 

Installed 

Capacity (MW) 

Investment required 

(MW) 

2010 1,615 1,938 1275 663 

2011 1,713 2,056 1300 756 

2012 1,819 2,183 1198 985 

2013 1,933 2,320 1028 1,292 

2014 2,039 2,447 1018 1,429 

2015 2,449 2,939 918 2,021 

2016 2,567 3,080 918 2,162 

2017 2,691 3,229 798 2,431 

2018 2,821 3,385 658 2,727 

2019 2,958 3,550 658 2,892 

2020 3,102 3,722 658 3,064 

Source: Ministry of Electricity and Energy 

1.6.4 Electrical Power Transmission Network 

Electricity in Yemen mainly depends on oil-fired power plants: 684MW from diesel, 495MW 

from steam and 340MW from gas
38

. In 2015, the total installed capacity of the national grid 

was 1,519MW
39

. The power plants generate electrical power at different voltages, 10.5KV, 

11KV, 13.8KV and 15KV and then the voltage levels are boosted to the transmission levels 

                                                                 
35

 World Bank, ‘Exploring the Potential for Electricity Trade and Interconnection among Yemen and GCC 

Countries’ October 2009 available at: 

http://documents.worldbank.org/curated/en/829201468051896096/pdf/530470ESW0MNA01Official0Use0Only

191.pdf. 
36

 ibid. 
37

 ibid. 
38

 Arab Union of Electricity, Statistical Bulletin in the Arab Countries 2015 Issue 24, available at: 

http://www.auptde.org/Article_Files/inside%202016.pdf. 
39

 Arab Union of Electricity, Statistical Bulletin in the Arab Countries 2015 Issue 24, available at: 

http://www.auptde.org/Article_Files/inside%202016.pdf. 

http://documents.worldbank.org/curated/en/829201468051896096/pdf/530470ESW0MNA01Official0Use0Only191.pdf
http://documents.worldbank.org/curated/en/829201468051896096/pdf/530470ESW0MNA01Official0Use0Only191.pdf
http://www.auptde.org/Article_Files/inside%202016.pdf
http://www.auptde.org/Article_Files/inside%202016.pdf
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of 33KV, 132KV and 400KV. The medium voltage level of 33KV is used to transmit the 

electricity from the substations to the demand locations. The distribution network uses the 

11KV to transmit to the distribution transformers. The nominal frequency for the grid is 

50Hz. Figure (1.4) shows the single line diagram of the Yemeni transmission grid with all the 

power stations and substations.  

 
Figure (1.4):  Single Line Diagram of Transmission Network of Yemen 

1.6.5 Electricity Future Development Plans 

 

The power sector investment strategy of Yemen is based on a 2003 plan developed by the 

PEC and the World Bank
40

. In the 2009 update of the plan, it was recommended that 

combined-cycle plants (CCGT) be introduced and converted from existing open-cycle gas 

turbines (OCGT). This change was due to the revised valuation of gas at a higher value. 

However, it is subject to the availability of natural gas.   

 

Table (1.4): Generation Investment Plan (as of 2012) for Yemen 

Plant Type Capacity Year 

Marib I OCGT  CCGT 342  528 2013  2019 

Wind Wind Turbines 180 2012  2014 

Source: Ministry of Electricity and Energy 

                                                                 
40

 World Bank, ‘Exploring the Potential for Electricity Trade and Interconnection among Yemen and GCC 

Countries’ October 2009, available at: 

http://documents.worldbank.org/curated/en/829201468051896096/pdf/530470ESW0MNA01Official0Use0Only

191.pdf. 

http://documents.worldbank.org/curated/en/829201468051896096/pdf/530470ESW0MNA01Official0Use0Only191.pdf
http://documents.worldbank.org/curated/en/829201468051896096/pdf/530470ESW0MNA01Official0Use0Only191.pdf
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In September 2012, Yemen reached an agreement with the China National Corporation of 

Overseas Economic Cooperation on the construction of three natural gas fuelled power 

plants. Each will have more than 400 MW of generating capacity. Further, the government of 

Turkey agreed to help Yemen construct a 263 MW electric plant capable of burning both 

petroleum and natural gas in late 2012. Unfortunately, none of the above plans materialized 

due to the start of the 2015 conflict.  

1.7 Energy Consumptions by Sector and Fuel in Yemen 

The energy consumption by sector and fuel type for the Yemen energy balance is as shown in 

Figures (1.5) and (1.6). In Figure (1.5), it is clear that the transport sector consumes the 

largest portion of energy followed by the electricity sector and the household sector. 

 
Figure (1.5): Energy Consumption by Sector (as a % of Total Energy Consumed) 

 

Figure (1.6) illustrates the total energy consumption of the sectors by fuels. Diesel 

consumption is by far the largest percentage consumption followed by gasoline and crude oil. 

 

36% 
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Figure (1.6): Yemen Total Energy Consumption by Fuels     

  

1.8 Electricity Consumption by Electrical Energy and Number of Consumers 

The electrical energy profile in Yemen is shown in Figures (1.7) and (1.8). Both of these 

figures clearly demonstrate that rural consumption is very low and does not go beyond 3% 

which corresponds to about 10% of the total consumers connected by the Public Electricity 

Cooperation (PEC). Urban households however, have the major share of electricity 

consumption.  

 

 
Figure (1.7): Electrical Energy Consumption of Sectors (as a % of the total GWh 

Consumed) 
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Figure (1.8) illustrates that Urban household consumers consume the largest share of 

electricity whereas Industry and Agriculture consumes a very minute amount. Most industries 

have their own electrical generation. 

 
Figure (1.8): Electricity Consumption Profile as a % of the Total Number of Consumer 

1.9 Electricity and Gas Transmission Future Development Plans as of 2015 

1.9.1 Electricity 

  Figure (1.9): Yemen’s Main Electricity Grid and Future Planned Links 

 
Source: Arab Union of Producers, Transporters and Distributors of Electricity. 
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Figure (1.10): Interconnection of the Eastern Grid - Yemen 

 
Source: EdF, Feasibility Study for Balhaf Power Plant and associated Transmission 

Facilities, October 2008. 

 

Over the past several years, Yemen has worked to integrate its electric grid with neighboring 

Saudi Arabia's. In 2007, the two countries established a grid interconnection expansion 

program that should allow for transfers of between 500 MW and 1,000 MW between the two 

countries. 

The proposed interconnector would involve a 416km, 400kV double-circuit AC line from 

Bani Hoshaish to Kudmi, both in Saudi Arabia, and a back-to-back AC/DC converter station 

(required to convert between the 50Hz system in Yemen and the 60Hz system in Saudi 

Arabia) to connect Saudi Arabia with the Yemeni main grid. The convertor station was to be 

built in phases with a 250MW convertor to be commissioned in 2009 and then to be upgraded 

to 500MW in 2013. Though nominally included in PEC’s investment plans, financing has not 

been found for these interconnection projects. 

 

Furthermore, Yemen has entered into negotiations with Ethiopia to interconnect with them to 

buy electrical energy from the hydropower produced in the south of the country via an 

electrical HVDC connection between Yemen and Djibouti (see Figure (1.9)). The negotiation 

is still in progress.  

1.9.2 Natural Gas 

The Yemen LNG Company (YLNG) has completed a 340km pipeline from Ma’rib to Balhaf 

on the coast but the pipeline is currently used exclusively to supply the LNG terminal. This 

pipeline is shown in Figure (1.11). 
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Figure (1.11): Route of the Pipeline to Supply the LNG Terminal 

 
Source: Yemen LNG Company 

 

There is a very short pipeline – less than 10 km - to supply the power plants at Ma’rib when 

they are commissioned. 

 

There is also a plan to build a pipeline to supply proposed power plants at Ma’bar (south of 

Sana’a) as well as Al Hodeida and Aden. The proposed pipeline route is shown in Figure 

(1.12). However, there is some concern that sufficient gas may not be available to justify the 

complete pipeline. 

Figure (1.12): Planned Pipeline Route 

 
Source: Ramboll, Gas Utilization and Pipeline Feasibility study, 2005 
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1.10 Electricity, Oil and Gas Pricing 

1.10.1 Petro Product Pricing 

The Petro Product prices after lifting the subsidies in 2013 were as shown in Table (1.5) 

below. 

Table (1.5): Petro Products Prices as of 2013 

Petro Product Subsidized Price YER 

(US$)/Liter 

Unsubsidized Price YER 

(US$)/Liter 

Gasoline 125 (0.56) 200 (0.93) 

Kerosene 100 (0.47) 200 (0.93) 

Diesel 100 (0.47) 195 (0.91) 

LPG YER 1,000 ($4.16)/Cylinder YER 3,500 ($12.5)/Cylinder 

Source: Ministry of Oil and Minerals 

1.10.2 Electricity Pricing 

Electricity tariffs approved by PEC are shown in Table (1.6). The average revenue is 

approximately YER23.14 or US$¢10.75/kWh. This is, however, far below the true cost of 

production – in part because PEC has been forced to purchase electricity from rented diesels 

in order to meet demand. The customers in the lowest tariff categories pay about 2.8 

US$cent/kWh, which is well below the costs of production. The highest charges, for hotels 

and large commercial enterprises, are equal to about 16 US$cent/kWh, which is probably 

about the opportunity cost of generation from the gas turbines. The actual marginal cost on 

the Yemeni system, ignoring the value of load shed, is about 20 – 25 US$cent/kWh. This is 

derived from the cost of the electric power from the emergency power generation, i.e. 15 

US$cent/kWh for the leasing of the generating sets and about 25 US$cent/kWh for the 

opportunity cost of the diesel used in the engines.  

 

Table (1.6): PEC Yemen Electricity Pricing as of Year 2013 

Categories Year 2013 Prices 

YER (US$cent)/KWh 

Fixed Charges (YER/Month) 

1 Phase 3 Phase CT* 

Urban Households: - 

       0 -200 KWh 

       201 – 350 KWh 

       351 – 700 KWh 

700 KWh 

 

6 (2.8)  {1.8 in 2009} 

9 (4.2)  {3.2 in 2009} 

12 (5.6)  {4.6 in 2009} 

19 (8.8)  {7.9 in 2009} 

 

300 

300 

300 

300 

 

 

800 

 

800 

 

 

3,500 

 

3,500 

Rural Households: - 

 0 – 100 KWh 

100 KWh  

 

9 (4.2)  {1.8 in 2009} 

19 (8.8)  {3.2 in 2009} 

 

300 

300 

 

800 

 

3,500 

Small Commercial 25 (12)  {8 in 2009} 400 1,500 3,500 

Large Commercial 35 (16)  {14 in 2009} 400 1,500 3,500 

Hotels 30 (14) {14 in 2009} 400 1,500 3,500 

Agriculture 30 (14)   {8 in 2009} 400 1,500 3,500 

Large Industry 35 (16)  {14 in 2009} 400 1,500 3,500 
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Cement Factories 35 (16)  {14 in 2009} 400 1,500 3,500 

Public Water Pumping 30 (14)  {14 in 2009} 400 1,500 3,500 

Government Buildings 30 (14)  {14 in 2009} 400 1,500 3,500 
*
Customers requiring a current transformer. 

The Government of Yemen has adopted a policy of lifting subsidies gradually. This is clearly 

illustrated in the different unit prices shown in brackets for the year 2009 as compared to that 

stated for the year 2013 in Column 2 of Table (1.6). 

1.11 Division of Responsibility and Coordination of Electricity and Energy Sector 

The Ministry of Electricity and Energy (MOEE) is responsible for the electricity sector, as 

well as electricity policy, the issue and licenses and almost all decisions of consequence 

except tariffs. Yemeni government policy on renewable energy is to optimize the use of 

energy from domestic sources, increase renewable energy in electricity generation to 15 to 20 

percent by 2025, and promote sustainable development within the electricity sector. The 

territorial rights of tribal sheikhs are recognized, however, in grid extensions. 

The Electricity Sector Regulatory Board sets the tariffs for businesses across the electric 

system and monitors the compliance of the industry with regulations. 

The Public Electricity Company is the state-owned company responsible for bulk power 

supplies and urban retail sales
41

. The PEC is 100% owned and funded by the state, and 

accounts for 80% of Yemen's generating capacity, the rest being made up of small off-grid 

suppliers. The General Authority for Rural Electrification (GARE) is responsible for rural 

supplies. 

 

The General Corporation for Oil, Gas and Mineral Resources (GCOGMR) is a loose 

affiliation of several state-owned subsidiaries including:  

 Yemen Oil Company (YOC),  

 Yemen Refining Company (YRC),  

 Petroleum Exploration and Production Authority (PEPA), 

 Yemen Gas Company (YGC),  

 Yemen LNG Company (YLNGC)
42

 

 Oil Products Distribution Company,  

 General Department of Crude Oil Marketing, and  

 Safer E&P Operations Company (Safer).  

 

General Corporation for Oil, Gas and Mineral Resources is responsible for managing industry 

contracts and relations with operators and partners, as well as the government's share of crude 

exports. 

The Petroleum Exploration and Production Authority (PEPA) are to manage, construct and 

develop all oil concession areas under the direct supervision of the Minister. The Ministry of 

                                                                 
41
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Oil and Mineral Resources (MOM)
43

 is the over-arching governmental body in the oil and 

natural gas sector. The MOM is responsible for directing all investment in the sector, as well 

as regulation for the sector. 

1.12 Renewable Energy Resources 

The theoretical and technical potential of renewable energies in Yemen are summarized in 

Table (1.7). The theoretical potential represents the physical, meteorological or biochemical 

energy available in a certain region and at a certain time or period. The technical potential is 

divided into gross technical and practicable potentials. The gross technical potential is 

defined as the achievable potential using known technologies taking into account various 

technical factors such as the recovery factor of the resource and the efficiency of the 

technology used in resource exploitation as well as land use. The practicable potential takes 

into account grid accessibility. The practical technical potential takes into account electricity 

grid accessibility. 

   Table (1.7): Grid-based Renewable Energy Technical Potential 

    Source:  MOEE “Renewable Energy Strategy and Action Plan Study Report”. 2008. 

 

Among the five sources of renewable energy in Yemen, solar has the largest gross technical 

potential but ranks second after wind in terms of gross practicable potentiality. The average 

solar radiation is about 18 - 26MJ/m2/day over 3,000 hours per year of clear blue sky and the 

theoretical potential for solar electric using concentrated solar power (CSP) reaches about 2.5 

million MW. Wind energy on the other hand reaches a potential of 308,000MW and 

geothermal potential about 304,000MW. However, the current energy mix in Yemen is 

dominated by fossil fuels (about 99.91 percent) while the renewable energy share is estimated 

at about 0.009 percent. Nevertheless, the National Strategy for Renewable Energy and 

Energy Efficiency has set targets including a 15 per cent increase of renewable energy 

contribution to the power sector by 2025 (see Figure (1.13) below). 
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Figure (1.13): Share of Renewable Energy in Energy Mix in Yemen 

 
Source: Regional Center for Renewable Energy and Energy Efficiency 

1.12.1 Wind Energy Resources 

 

Under the Yemeni Ministry of Electricity’s Renewable Energy Strategy and Action Plan, 

renewable energy sources were studied, including wind
44

. In that respect, a wind resource 

map was developed based on data from the Civil Aviation and Meteorological Service, the 

Global Upper Air Climatic Atlas and an ongoing wind measurement campaign.  

Based on the wind resource map, the technical potential for wind power at technically 

attractive sites in Yemen (i.e. where more than 3000 full load hours (FLH) could be 

generated or with a more than 35 per cent capacity factor) could generate 14,214MW
45

. And 

economically attractive sights in Yemen (i.e. where more than 3500 FLH could be generated 

or with a more than 40 per cent CF) could generate about 2,507 MW, which is about 

8,293GWh of electricity per year
46

.  

The total wind power potential is estimated to be 34GW
47

. The technical potential was 

estimated at 14,200MW providing about 42,300GWh of electricity per year.  

  

1.12.2 Solar Energy Resources 

The annual average solar insolation in Yemen ranges from 5.2–6.8 kWh/m
2
/day. The 

Governorates of AlBeida and Dhamar receive the highest annual average radiation levels at 
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around 6.8 kWh/m
2
/day. Neighboring Governorates such as Amran (southern part), Sana’a, 

Ibb, Al-Dhale’e, and the southern part of Marib have also very high insolation ranging from 

6.6 – 6.7 kWh/m
2
/day. Some areas from south of Hajjah Governorate down to Al Mahwit and 

Al Hodeida as well as the capital city of Al Mahara Governorate have the lowest levels of 

solar radiation ranging from 5.1 – 5.2 kWh/m
2
/day. Most of the coastal areas, from Al 

Hodeidah, down to Taiz, Lahej, Abyan, Shabwa, Hadramout and to Al Mahara have average 

insolation levels ranging from 5.4 – 5.8 kWh/m
2
/day. Insolation levels from Al Jowf, down to 

Marib, to the central part of Shabwa, and to the central part of Hadramout range from 6.0 – 

6.3 kWh/m
2
/day. Socotra island has, on average, very high annual average insolation, at 

around 6.6kWh/m
2
/day. 

 

Prospective applications of PV-Solar energy technologies were identified and their technical 

potential was estimated. These applications include solar home systems for both rural and 

urban applications, concentrating solar power to potentially boost capacities of existing steam 

and gas turbines, and solar water heaters for utilization in dwellings in the highland regions, 

hotels and hospitals. The resource assessment study estimated a technical potential for these 

applications to reach 2,210MW
48

.  

 

Yemen has high annual average solar insolation of 5.2-6.8 kWh/m
2
/day

49
. A study identified 

the prospective applications of PV-Solar energy technologies in Yemen (for solar home 

systems, CSP and solar water heaters etc) and estimated the technical potential for these 

applications at up to 2,210MW
50

. The theoretical potential however, for solar electric using 

Concentrated Solar Power (CSP) reaches about 2,446,000MW and the technical potential 

about 18,600MW
51

. 

 

1.12.3 Geothermal Energy Resources 

 

As Yemen is located near three tectonic boundaries which generate high geothermal 

gradients, the region has geothermal energy potential. The geothermal springs and gas vents 

are grouped according to their elevation, and geothermal resources are classified according to 

the degree of enthalpy resources. Studies have identified fields with high geothermal 

potential that are suited for power generation and exploitation, particularly the area of 

Dhamar, which is in the proximity of the national transmission network and is estimated to 

have technical potential of between 125 and 250MW52.1.12.4 Small Hydropower Energy 

Resources 

 

A study suggests that hydropower is not suitable for Yemen due to the low availability of 

water and the competing use of water for agriculture. Certain dams chosen for the study were 
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found to store water for only short periods yearly and to have limited operating days (i.e. less 

than 21 days at most).
53

 Moreover, the costs of developing hydraulic infrastructure were 

estimated to be high and hence, even smaller hydropower developments through the wadis 

(i.e. valleys) of Yemen would also not be financially feasible. In any case, wadi beds are 

usually dry and run-off peaks take place infrequently and briefly. Instead, water use projects 

involving wide storage reservoirs and multiple uses in one installation  (e.g. drinking water 

supply, irrigation and hydropower) were observed to be more appropriate. The challenge 

remains however, of transporting electricity from such sites to households that are sparsely 

distributed. 

 

1.12.5 Biomass Energy Resources 

 

The biomass potential for power generation in Yemen is limited. There is insignificant 

potential from the residues of crops, energy crops and forestry. The most potential is 

identified in animal wastes and municipal solid waste. A study of biogas generated from 

animal wastes in family and large-scale farms was conducted and it was found that the animal 

waste from an average family farm would not generate sufficient biogas to power both 

cooking and lighting. Large-scale farms however, could generate sufficient biogas for power 

generation. As for biogas from municipal wastewater, it was found that sewage sludge from 

all wastewater treatment plants in Aden (i.e. one of the main sludge production centers) could 

generate around 0.53 MW
54

. This would be on the low side for power generation but 

significant for heating, lighting and cooking purposes. 

 

1.13 Renewable Energy and Energy Efficiency Targets as of the Year 2015 

The proposed renewable energy and energy efficiency targets which were set by a study 

carried out for the Ministry of Electricity and Energy under “National Strategy For 

Renewable Energy and Energy Efficiency” in 2009 (this is a document which has been 

officially adopted but due to the country’s financial constraint implementation has been 

slowed down) are summarized below
55

. 

1.13.1 Grid Electricity (Large Scale Electricity Generation) 

For the large-scale electricity generation, the targets are: 

 High market penetration scenario – 20% of generation mix in 2025 (3467GWh)  

 Baseline scenario – 15 % of generation mix in 2025 (2600GWh). This translates into 

an overall installed capacity in the year 2025 of  

 400MW from wind farms  
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 160MW from geothermal power stations and  

 6MW from power stations using landfill gas  

 Low market penetration scenario – 10% of generation mix in 2025 (1,733GWh)  

1.13.2 Off-Grid Electrification  

For the electrification of rural households, the strategy targets:  

 High market penetration scenario – 160,000 rural HH (65% of identified market 

potential) to be electrified with Solar Home Systems until 2025 (installed capacity 

app. 8MWp)  

 Baseline scenario – 110,000 rural HH (45% of identified market potential) to be 

electrified with Solar Home Systems until 2025 (installed capacity app. 5.5MWp)  

 Low market penetration scenario – 60,000 rural HH (25% of identified market 

potential) to be electrified with Solar Home Systems until 2025 (installed capacity 

app. 2.5MWp)  

1.13.3 Energy Efficiency 

For energy efficiency, the strategy targets: 

 High Market penetration scenario – 20% increase in energy efficiency in the power 

sector until 2025  

 Baseline scenario – 15 % increase in energy efficiency in the power sector until 2025  

 Low Market penetration scenario – 10% increase in energy efficiency in the power 

sector until 2025  

1.13.4 Solar Water Heaters 

For solar water heaters, the strategy targets: 

 High market penetration scenario – 60% of market potential in 2025 (300,000 units) 

representing savings potential of 686GWh  

 Baseline scenario – 40% of market potential in 2025 (200,000 units) representing 

savings potential of 457GWh  

 Low market penetration scenario – 20% of market potential in 2025 (100,000 units) 

representing savings potential of 229GWh  

 

Once CSP generation becomes economically viable due to increased accumulated generation 

capacity installed worldwide, it has been recommended to implement a 100MW CSP station 

in Yemen
56

.  

As the CSP technology can contribute to partially cover the base load demand in the future, 

regardless of the current prices, the MOEE will immediately start to identify the most 

promising areas and develop at least three CSP projects beyond pre-feasibility stage and will 

try to source donor funding to buy down the economic cost of generation and accelerate 

implementation.  
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It has been recommended to set the renewable energy and energy efficiency targets according 

to the Baseline Scenario as presented above
57

. 

 

Chapter Two 

Present Situation of the Yemeni Electricity and Energy Sector as of 2018/2019 

2.1 Introduction 

Even before the conflict, much of Yemen’s population was deprived of basic electricity 

services. Yemen had the lowest electricity access rate in the Middle East and North Africa 

(MENA) region. Access to electricity—from either on-grid or off-grid sources—was 

estimated at between 40 to 60% (MOEE). The country’s per capita electricity consumption 

stood at 217 kilowatt-hours (kWh) in 2014, less than one-sixth of the regional average
58

. 

Electricity supply, estimated at 1,520 MW in 2015
59

 and demand were seriously out of 

balance, with supply capacity 20 per cent below peak demand
60

. Most grid-connected 

consumers suffered from frequent daily load shedding. Despite significant direct and indirect 

subsidies, the sector was unable to generate the affordable, reliable, and sufficient electricity 

needed to sustain economic growth, nor to sustainably increase the coverage of electricity 

services in rural areas.  

Progress in the electricity power sector had been very slow. The only major power generation 

infrastructure completed by the national, public sector electricity utility (Public Electricity 

Corporation, PEC) in the last 15 years was the 340.5MW Gas-fired Ma’rib I power plant, 

which was contracted in 2005 and came online in 2009
61

. Similarly, only 200 kilometres 

(km) of 400 kilovolt (kV) lines and 185 km of 132 kV lines were completed between 2004 

and 2015. PEC had also made little progress on improving its operational efficiency and 

quality of service, or reducing high electricity losses. Some 40 per cent of Yemen’s power 

generation was lost in the transmission and distribution (T&D) system in 2012. Compared 

with total T&D losses of less than 10 per cent in developed countries and of less than 20 per 

cent in many developing countries.  

With the exception of the Ma’rib plant, most electricity was generated by old and inefficient 

PEC plants fired by heavy fuel oil (HFO) or diesel, and small HFO/diesel units contracted 

through private suppliers. In 2010, HFO and diesel-fired power accounted for about 70 per 

cent of grid-connected generation.  

Amid frequent blackouts and a dearth of grid-connected supply, industry and commercial 
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establishments and households used many small diesel units.  

In 2014, direct and indirect subsidies to the power sector cost the country over 10 per cent of 

its gross domestic product (GDP)
62

. The poor state of the PEC’s finances was the main 

reason for underinvestment in the sector, while the lack of a coherent and transparent 

framework for private sector participation prevented sector development beyond PEC.  

2.2 Damage Assessment of the Electricity Sector 

The ongoing conflict in Yemen has significantly reduced the electricity supply to the Yemeni 

households to levels causing severe implications for water, sanitation, and hygiene  services 

(WASH), and thus overall health. The percentage of Yemen’s population with access to 

public electricity fell from about 60 per cent in 2014 to below 10 per cent by the end of 

2017
63

. 

The impacts of the power sector’s collapse have been devastating; electricity is a binding 

constraint for critical service facilities that do not have the means to invest in alternative 

energy sources. These include health facilities and vaccine cold chains. The dearth of 

electricity affects water supply and sanitation, food supply, banking services, and more. Even 

where diesel generators were adopted for emergency power supply during the conflict, fuel 

shortages severely constrain service delivery.  

A general assessment has been carried out by international organizations for the damage 

caused to the electricity sector by the conflict, concentrating on the large thermal power 

plants, smaller diesel power plants, distributed-generation units, transmission substations, 

distribution substations, transmission towers, transformers and administrative offices
64

. The 

assessment of the 16 cities of Ad-Dhale, Aden, Al Hazm, Amran, Bayhan, Dhamar, 

Hodeidah, Lahj, Lodar, Ma’rib City, Mocha, Rada’a, Sa’da, Sana’a, and Taiz show that about 

55 per cent of the assessed power sector assets, excluding towers, exhibited some degree of 

damage, and 8 per cent were completely destroyed.
65

 All large thermal power plants had 

some degree of damage and 71 per cent were not functioning (Figure 2.1b), while 80 per cent 

of the distributed generation units were damaged and 90 per cent were functioning only 

partially or not at all. No transmission substation was functioning. The deterioration of this 

upstream infrastructure severely constrains overall sector functionality, as some downstream 

assets are left to sit idle despite exhibiting no or only partial damage.  

Five of the eleven qualitatively assessed cities lacked access to public electricity services, 
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while the remaining typically had only sporadic access. At least 50 per cent of the power 

assets in seven cities were not functioning. The lack of access in some instances is due 

directly to conflict-related damage to power infrastructure—for example, in Taiz or Sa’da, 

where 57 percent and 50 percent, respectively, of power sector assets were completely 

destroyed in many cities. Nonetheless, the absence or shortage of public electricity is due to 

other systemic factors, including: 

   Figure (2.1): Physical and Operational Status of Power System Assets in 15 Cities  

 
   Source: World Bank estimates.   

   Note: Numerals at the top of the bars indicate the number of assets of the type covered by 

the bar.  

 Fuel shortages - In cities where the public grid is at least partially functioning, diesel 

fuel shortages often lead to intermittent availability of power. Diesel fuel shortages 

have also severely impacted the operations of the WASH sector. For example, in the 

absence of public electricity services, water is being pumped using diesel generators. 

The power shortage has also negatively affected health facilities, particularly in 

Hodeida and Taiz, where blockades further limit the inadequate supply of fuel. As 

diesel scarcity has grown rampant, fuel prices have risen sharply. An informal market 

for diesel has also emerged in several cities, including Hodeida and Taiz.  

 

 Financial challenges of local power authorities - Poor collection of electricity bills 

and illegal connections have further strained the finances of local power companies. 

As there has been no central budget since 2014, financial challenges have limited 

these companies’ abilities to rehabilitate power infrastructure as well as pay employee 

salaries. For example, non-payment of salaries prompted employee strikes in Dhamar 

and Lodar in 2016, further reducing capacity. 

 Lack of proper operation and maintenance - In several cities, including Dhamar, 
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Lodar, and Sana’a, urban power infrastructure has deteriorated in part due to 

insufficient investments in operation and maintenance. This was a problem before the 

conflict, and has been possibly aggravated by the loss of qualified personnel; non-

payment of public sector salaries; and unavailability of maintenance supplies and 

spare parts. In addition, in Taiz, the looting of power infrastructure to strip and sell its 

copper has become common.  

In the absence of reliable public electricity or diesel fuel supply, solar power is becoming a 

common coping mechanism in both the private and public sector. A market assessment 

commissioned by the World Bank in 2016 estimated that the market penetration of solar 

power for lighting or appliances was as high as 75 per cent of households in selected urban 

areas, including Sana’a
66

. Other key cities in which solar energy is a key coping mechanism 

include Hodeida and Taiz. A recent World Food Programme (WFP) phone survey conducted 

in November 2017 indicated that in 14 of 22 governorates, solar energy was the main 

household energy source, and solar systems were being increasingly adopted in the health 

and WASH sectors, often supported by non-governmental organizations (NGOs) or other 

international organizations
67

.  

2.3 Damage Quantification 

Physical damage to urban power infrastructure in the assessed cities was estimated at US$ 

524–640 million
68

. Tables (2.1) and (2.2) show damage estimates by asset type and city. By 

far the greatest damage on average was observed in Aden (US$ 228 million), Sana’a (US$ 

149 million), and Ma’rib City (US$ 140 million). 

Table (2.1): Damage Inventory by Type of Asset (Sum of all 15 Assessed Cities) 

 Baseline Partially 

Damaged 

Completely 

Destroyed 

Total Assets 

Damaged 

Power plant 7 5 0 5 

Distributed 

Generation Unit 

20 14 2 16 

Substation 

(Distribution) 

33 9 2 11 

Substation 

(Transmission) 

5 3 1 4 

Tower 259 1 0 1 

Transformer 1 1 0 1 

Administrative Office 9 3 1 4 

                                                                 
66

 Regional Centre for Renewable Energy and Energy Efficiency, Assessment of the Status of Solar PV in 

Yemen (Cairo, Egypt: RCREEE, 2017) available at: http://www.rcreee.org/sites/default/files/121707-wp-public-

p158449-wb-rcreee-solar-pv-in-yemen-report-002.pdf. 
67

 Sara Badiei, A Glimpse of Light in Yemen: Enabling a booming solar industry through entrepreneurship and 

innovation (29 March 2018) available at https://blogs.worldbank.org/arabvoices/glimpse-light-yemen-enabling-

booming-solar-industry-through-entrepreneurship-and-innovation 
68

 World Bank, Yemen Dynamic Needs Assessment GSURR 

https://blogs.worldbank.org/arabvoices/glimpse-light-yemen-enabling-booming-solar-industry-through-entrepreneurship-and-innovation
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Total 334 36 6 42 

Source: World Bank estimates. 

 

Restoring public service delivery in the 15 assessed cities would require:  

(i) Rehabilitating the physical infrastructure (estimated between US$ 917 million and 

US$ 1.12 billion over five years)
69

; and  

(ii) Restoring fuel supplies and system operation (estimated between US$ 261 million 

and US$ 318 million annually)
70

. 

 

These estimates are conservative, in that they do not account for power system infrastructure 

outside city boundaries. They also represent a conservative estimate of the variable costs of 

both fuel and non-fuel supplies. 

 

Table (2.2): City-Level Damage Costs Estimates (In US$ Million) 

City Low Estimate (US$ Million) High Estimate (US$ Million) 

Al-Dhale 0.8 1.0 

Aden 204.9 250.4 

Al Hazm 0.5 0.6 

Amran 18.5 22.6 

Bayhan 1.0 1.2 

Dhamar 0.8 1.0 

Hodeida 10.4 12.7 

Khoka - - 

Lahj 9.5 11.6 

Lodar 2.2 2.6 

Ma’rib City 126.1 154.2 

Mocha 0 0 

Ra’da 0.8 1.0 

Sa’da 2.9 3.5 

Sana’a 134.4 164.3 

Taiz 10.9 13.3 

Total 523.7 640.1 

Source: World Bank estimates. 

Note: Because of Khoka’s small size and lack of identifiable infrastructure, no quantitative 

data are available for this city. 

 

It has been suggested
71

 that to restore public electricity supply, the most feasible approach is 

to start from municipal or regional grids and then gradually expand the reach of supply 

                                                                 
69

 ibid. 
70

 ibid 
71

 ibid. 
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through interconnections
72

. Many of the major transmission linkages in the country are 

damaged, suggesting that grid-based electricity supply has to be restored on a regional level 

first before moving to the national level. To that end, municipal authorities will need material 

and equipment to rehabilitate the heavily damaged urban distribution networks. The focus 

should be on standardized grid components and material that can be procured rapidly. 

Emphasis should be on restoring the electricity supply to critical public services such as street 

lighting, water pumping, telecommunications, government services, health, and education. 

This would be achieved by prioritizing those districts and parts of the grid that offer the 

highest dividend in terms of restoring public services— for example, circuits that connect 

hospitals or water infrastructure. Strengthening service delivery on a municipal level would 

contribute to a more distributed service delivery model and build the capacity critical for the 

reconstruction phase. 

2.4 Ministry of Electricity and Energy Yearly Report for the Year 2018 

The Ministry’s yearly report for the past year of 2018 summarizes the present situation of 

power generation, transmission and distribution in Yemen as well as highlights the need to 

restore these sectors. The report begins by highlighting the most crucial actions to be taken to 

restore the sector following the conflict, which  at present is still ongoing.  

2.4.1 MOEE Report of 2018 Recommendations of the Immediate Actions to be Taken for 

Restorations 

 

The most crucial  actions by the Ministry as stated in the MOEE Report of 2018 are: - 

A) Work towards reactivating both the Ministry, Public Electricity Cooperation (PEC), 

Rural Electrification Authority (REA) and all Project Implementation Units (PIU) so 

that these can continue work from their base in the temporary capital of Aden by: 

1. Hiring buildings for the Ministry as well as the headquarters for the PEC, 

REA and PIUs in Aden, 

2. Appointing Managers and Directors for the vacant positions needed in the 

Ministry and PEC and REA 

3. Resuming all PIU working with local and foreign funding and for the PIUs to 

contact funders and resume work on projects already started both in the urban 

cities and rural areas, 

B) Work towards raising readiness of the generation, transmission and distribution by: 

1- Rehabilitating the Alhiswah Thermal Power Plant, 

2- Completing the Maintenance Contract for Marib 1 Gas Power Plant, 

3- Following up with the Cabinet to allocate finance for purchasing spare parts 

for Aden Power Plants, 

4- Looking for funds to carry maintenance and buy spare parts for the power 

plant in Almaharah which was hit by Tornado Liban and needs rehabilitation, 

5- Following up the 100MW Power Plant to be given by Emirate to Aden, 

                                                                 
72

 ibid. 
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6- Following up the 264MW Power Plant to be installed in Aden by the company 

Petro Masilah according to the President’s instructions,   

7- Following up the project construction of 132kV Transmission lines for 

transmitting the generated power from 100MW and 264MW Power Plants, 

8- Revising the consulting bidding documents for supervising the installation of 

the 950MW – first phase 600MW with distribution of the power for the Aden 

Governorate, 

9- Following up the Project for Installing 30MW HFO/Gas Power Plant to be 

installed in Zingobar City -  Abyan Governorate, 

10- Following up the Project for Installing 30MW HFO/Gas Power Plant to be 

installed in Lawder City - Abyan Governorate, 

11- Following up the Project for Installing 30MW HFO/Gas Power Plant to be 

installed in Taiz City - Taiz Governorate, 

12- Following up the Completion of the installation of Marib 2 Gas Power Plant 

by negotiating with BHEL Company and providing the rest of the funds for 

the project. 

C) Searching for funds to execute the following projects:  

1- Rehabilitation of the 132kV Transmission Line Aden – Taiz – Mocha, 

2- Rehabilitation of the 33kV Transmission Line of Algof Governorate, 

3- Executing a project to update and develop the Electrical Networks in all 

Governorates of Yemen starting with the Aden Governorate as a first phase, 

4- Resume the Transmission of Power Project from Marib 2 – 132kV line and 

Substations as well as Thamar – Aden Transmission Line and Alhiswah – 

Almansoorah Line, 

5- Resume the 132kV Transmission/Distribution Network of Aden Governorate, 

6- Resume the 132kV Transmission/Distribution Network of Yafa – Albida with 

Substations, 

7- Execute the 132kV Transmission Line Project with building Substations 

Alryan – Ashihr – Adies Eastern Governorates, 

8- Completion of Electrical Network linking Marib 2 Gas Power Plant to feed 

Marib City, 

9- Executing the Maintenance Projects for all 132kV and 33kV Substations in the 

country. 

D) Continuous coordination with the Joint Technical Committee to provide the fuels 

needed to operate all power plants in the area that can be reached by the official 

Government from the grants provided from Saudi Arabia, 

E) Coordination and talks with all donor organizations to help reconstruct the Electricity 

Sector and also provide funds to execute Solar Power Projects (Water Pumping, Street 

Lighting, Rural Medical Centers etc.), 

F) Form a Committee to sort out and list all the Electricity and Energy Sector employees 

under the Houthis’ control and sort out their salaries and the salaries for those who are 

displaced.  
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2.4.2 The Existing and Predicted Distribution & Transmission Networks up to the Year 2030 

Figure (2.2) below shows the presently installed Distribution Network of Yemen as well as 

the 33kV/11kV Substations and Figure (2.3) illustrates the existing Transmission Network 

System committed up to 2020 and planned up to 2030. 

 
Figure (2.2): Distribution Network and 33kV/11kV Substations 
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Figure (2.3): Yemen Electrical Transmission Network System as of 2019 

2.4.3 The Electrical Power Generation Capacity of Yemen as of the Year 2018 

Table (2.3) below summarizes the Electrical Power Generation Capacity of the Electrical 

Power System of Yemen as of 2018. The table lists the Generation Power Plants installed as 

well as their make and their year of installation. The main Thermal Power Plants were 

installed in the eighties except the most recent one installed in Ma’rib, which is a 340.5MW 

Gas Power Plant (Ma’rib 1). It is noticed that the most recently installed generators are 

mostly Diesel Power Generators and are scattered around the country in the urban cities.  

Although the installed capacity has been shown to peak at around 1,670MW, the actual 

available capacity reaches around 900MW that is about 54% of the total installed capacity 

only.  The 46% accounts for the deterioration of the main thermal power plant due to its 

aging as well as the other diesel power generators that need maintenance and spare parts.  
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Table (2.3): Electrical Power Generation Capacity Existing in the Electricity and Energy 

System of Yemen (2018) 

Name of 

Power 

Plant 

No. 

of 

Unit

s 

No. of 

Avail

able 

Units 

Type 

of 

Genera

tion 

Type 

of 

Fuel 

Used 

Type 

of 

Fuel’s 

Transp

ort 

Total 

Instal

led 

Capa

city 

(MW) 

Total 

Avail

able 

Capa

city 

(MW) 

Manufact

urer 

Date of 

Installa

tion 

Marib 1 3 3 GT Gas Pipe 

Line 

340.5 340.5 SIEMENS 2010 

Ras 

Katnib 

5 5 ST RFO+

LFO 

Ship & 

Truck 

150 0 ANSAND

O 

1981 

Al 

Mukah 

4 3 ST RFO+

LFO 

Ship & 

Truck 

160 0 ANSALD

O 

1987 

Hiswah 1 5 3 ST RFO+

LFO 

Pipe 

Line 

125 50 RUSSIA 1986 

1 1 ST 60 30 CHINA 2008 

Hiswah 2  2 2 GT Diesel 

Gas 

Pipe 

Line 

60 50 CHINA 2016 

Almanso

rah 1 

8 2 DG RFO 

Diesel 

LFO 

Pipe 

Line & 

Truck 

64 5 MITSUBI

SHI 

MAN 

B&W 

1982 

Almanso

rah 2 

7 7 DG RFO+

LFO 

Pipe 

Line & 

Truck 

70 45 WARTSI

LA 

2007 

 

Khormak

sar 

5 

 

1 

 

DG 

 

 

Diesel 

 

Truck 

15 

 

3 

 

CEMTPIE

LSTIC 

 

1970 

 

2 2 DG 10 10 WARTSI

LA 

2003 

Twahi 5 0 DG Diesel Truck 7.5 0 CATERPI

LLAR 

2016 

3 0 DG 6.6 0 SKL 2004 

Shenaz 8 4 DG Diesel Truck 10 30 CATERPI

LLAR 

2016 

26 13 DG 30 CATERPI

LLAR 

2016 

Hedjuff 

2 

6 0 DG  

Diesel 

 

Truck 

6 0  

CATERPI

LLAR 

 

 

2016 5 0 DG 5 0 

8 6 DG 9.6 8 

Stadium 52 26 DG Diesel Truck 40 25 CUMMIN

S 

2016 
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Dahban 

1 

4 2 DG Diesel Truck 21 10.5 GMT 1980 

Dahban 

2 

5 1 DG Diesel Truck 25.5 5 WARTSI

LA 

2000 

Hiziaz 1 6 6 DG Diesel Truck 30 30 WARTSI

LA 

2003 

Hiziaz 2 7 5 DG RFO+

LFO 

Truck 70 50 WARTSI

LA 

2004 

Hiziaz 3 6 3 DG RFO+

LFO 

Truck 30 30 WARTSI

LA 

2007 

Taiz 4 1 DG Diesel Truck 16 13 2 DEUTZ 

2 

WARTSI

LA 

1979 

2003 

Al Hali 5 5 DG Diesel Truck 27.75 20 3 GMT 

2 

WARTSI

LA 

1980 

2003 

Al 

Kormish 

3 2 DG Diesel Truck 7.5 5 DEUTZ 1979 

Sana’a 6 3 DG Diesel Truck 19.7 12.5 3 DEUTZ 

3 

WARTSI

LA 

1972 

2004 

Jaar 5 3 DG Diesel Truck 10.2 2.1 1 DEUTZ 

2 

NIGATA 

1985 

2006 

Ryan 7 7 DG RFO+

LFO 

Truck 70 54 WARTSI

LA 

1998-

2007 

Khulf 4 4 DG Diesel Truck 13 3.4 DEUTZ 1980-

1984 

Monsawr

ah 

9 9 DG Diesel Truck 16 4.9 5DIHATS

U 

2GM 

2 

WARTSI

LA 

1982 

1995 

1999 

Shehr 5 5 DG Diesel Truck 13 2 3 MAK 

2 GMT 

1987 

1996 

Sayoon 7 

4 

4 

3 

DG 

DG 

Diesel 

Diesel 

Truck 

Truck 

31.92 

24.93 

10.5 

15.5 

4 

NIGATA 

4 DEUTZ 

2 GMT 1 

1982 

1990-

200 

1996-
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MAN 2006 

Petro-

Masselah 

3 3 GT Diesel Pipe 

Line 

75 33.5 GE 2018 

                                                          Total Generated 

Power in (MW) 

1,670.

7 

898.4 

 

2.4.4 Cost of the Consumed Fuels and Estimated Funds Needed for Recovery 

The amount of consumed fuels corresponding to the total generated power and energy has 

been given by MOEE for the year 2018 and is shown in Table (2.4). The generated power 

peaked at 997.5MW and the energy generated and transmitted amounted to 2,234.87GWh for 

the year 2018. It is noteworthy that the power generated was only for the existing governorate 

territories under the legal government. The fuels used amounted to 727,025,851 liters of 

diesel fuel and 243,077,407 liters of HFO fuel. This shows that the amount of diesel fuel used 

is almost double the amount of HFO fuel, putting the cost of electrical energy at its highest. 

Table (2.4): The Total Generated Electrical Power & Energy and the Corresponding 

Consumed Fuels as of the Year 2018 (Legal Government Territory). 

Region Total Generated 

and Transmitted 

Electrical 

Energy (MWh) 

Total 

Generated 

Electrical 

Power  

(MW) 

Total Diesel 

Fuel Consumed 

for the 

Generation 

(Liters) 

Total HFO 

Fuel consumed 

for the 

Generation 

(Liters) 

Aden 178,649 409 408,643,204 117,018,789 

Abyan 155,024 81.5 36,201,261 - 

Laoder 44,885 80 13,627,620 - 

Aljouf 17,102 5 4,715,437 - 

Marib 515,520 80 110,730,511 - 

Lahj 139,375 45 37,124,801 - 

Aldhala 47,596 24 12,850,920 - 

Shabowh 99,603 11.5 27,922,835 - 

Wadi 

Hadramaut 

645,776 135.5 34,598,502 42,862,190 

Sahil 

Hadramaut 

230,459 66 5,637,966 50,059,428 

Taiz 40,042 20 - 33,137,000 

Almaharah 120,839 40 34,972,794 - 

Grand Total 2,234,870 997.5 727,025,851 243,077,407 

 

The MOEE report of 2018 was based on a survey of the damage and the immediate 

maintenance needed to recover the generation and distribution networks. It puts forth an 

estimation of the funds needed at the different regions of the legal government territories in 

the eastern and southern parts of Yemen. The estimated cost of spare parts for the generation 

and materials for the electrical networks is shown in Table (2.5). The total amount needed for 
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recovery is estimated at approximately US$85.6 Million, half of which is needed for the 

spare parts for generation and the rest for the materials of the electrical networks. 

Table (2.5): The Immediately Needed Funds for Recovery of the Yemen Generation and 

Distribution Networks in the South and East Parts of Yemen (Legal Government Territory) 

as of 2018. 

Region Cost of Spare Parts 

for Generation 

(US$) 

Cost of Materials for 

the Electrical 

Networks (US$) 

Total Amount 

Needed for Recovery 

(US$) 

Aden 22,866,445 15,331,000 38,197,445 

Abyan 1,348,698 651,302 2,000,000 

Laoder  3,081,000 3,081,000 

Aljouf  471,880 471,880 

Marib  12,000,000 12,000,000 

Lahj 351,500 600,850 952,350 

Aldhala  783,840 783,840 

Shabowh  3,406,000 3,406,000 

Wadi 

Hadramaut 

3,357,933 6,084,178 9,442,111 

Sahil 

Hadramaut 

8,052,457  8,052,457 

Taiz  678,750 678,750 

Almaharah 5,788,800  5,788,800 

Sucatrah  729,285 729,285 

Grand Total 41,765,833 43,818,085 85,583,918 

 

Chapter Three 

Proposed Strategy to Electrify the Yemeni Urban and Rural Population Projected to 

the Year 2050 

3.1 Introduction 

Electrical energy is considered to be the main power drive of the country’s economy, in that 

it provides the necessary requirements for the full functioning of the economic, industrial, 

commercial, agricultural and service-based activities. The per capita consumption of 

electrical energy, on the other hand, is considered to be the main indicator in assessing the 

standard of living of the population of the country. The per capita electrical energy consumed 

by the Yemeni population is considered to be very low and thus the standard of living in 

Yemen is also considered to be very low and much lower than that in any of the surrounding 

Arabic countries.  

The per capita consumption of electrical energy can be compared with those of other Arab 

countries such as Jordan, Egypt and Tunisia. 



49 
 

There are various potentials available to enhance the electrical power generation, 

transmission and distribution in Yemen and these potentials would be: 

1- The availability of the various types of fuels (fossils and renewables) thus enabling 

the building of different power plants, 

2- The availability of opportunities to invest in both power generation and power 

distribution sub-sectors. 

However, the present problems and challenges facing the power sector in Yemen are as 

follows : 

1- Financial and administrative corruption, 

2- Aging of generating units in the different power plants, 

3- Aging and worn out transmission and distribution networks, 

4- The security situation compromised by the attacks on the transmission networks and 

their various components, 

5- The security situation compromised by the attacks on the distribution networks 

through many customers not paying their electricity bills and also from stealing 

electricity by connecting to the distribution network without the concerned authority’s 

knowledge, 

6- Lack of the ability to collect electricity bills from all consumers small or large and 

particularly government sector users, 

7- Financial constraints leading to blocking the implementation of many reform plans in 

the generation, transmission and distribution sub-sectors, 

8- The philosophy behind supporting or subsidizing the unit electricity tariff which in 

turn leads to a lack of awareness of the consumption of electricity by the different 

types of consumers. 

Therefore, it is important to upgrade the electrical power industry in Yemen and work to 

bridge the power shortages in accordance to a well-thought plan to make sure that the 

Yemeni population is provided with sufficient sustainable electricity and to make sure that 

the cost of the electricity is collected from all the different types of consumers. Furthermore, 

to make sure that investments opportunities are opened for both investors from within Yemen 

and outside Yemen. 

In this Chapter of the strategy study we will present a detailed study of how the electrical 

energy needs of the Yemeni population can be fulfilled. Such needs are based on a per capita 

consumption which includes domestic, industrial, agricultural and commercial needs. The 

electrical energy required and its growth will be projected and mapped to the year 2050.  

3.2 Demographic Map of the Republic of Yemen Up to the Year 2050 

Based on the population census for the year 2014
73

, annual statistical books of the Ministry of 

Planning and Statistics
74

 and what was presented in the publication ‘Stand-Alone PV System, 

                                                                 
73

 Ministry of Planning & International Cooperation, Central Statistical Organization (CSO), “Yemen General 

Census of the Year 2004”. 
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A Solution to Electrify Yemen’s Rural Households’
75

, the projected population map for the 

Republic of Yemen until 2050 is as shown in Table (3.1). It can be seen that there is steady 

migration from the rural to the urban areas and this is a problem that needs to be solved. This 

can be seen more clearly in the graphical illustration of the population growth in Figure (3.1). 

Table (3.1): Expected Population Growth of Republic of Yemen up to the Year 2050 

(Millions). 

 2012 2015 2020 2025 2030 2035 2040 2045 2050 

Urban 

Population  

7.80 8.99 11.3

7 

14.30 17.22 21.38 26.5 32.6

8 

40.27 

Rural Population 18.19 19.84 22.8

6 

26.32 31.02 35.93 41.6

2 

48.2

1 

55.84 

Total Population 25.99 28.83 34.2

3 

40.62 48.24 57.31 68.1

2 

80.8

9 

96.11 

 

 
Figure (3.1): Graphical Illustration of the Expected Population Growth of Republic of 

Yemen up to the Year 2050 

Since the average household size in Yemen is about 7 individuals, the population map for 

Yemen’s households and the projected growth until 2050 is calculated and presented in Table 

(3.2) and illustrated graphically in Figure (3.2).  

Table (3.2): Expected Growth of the Yemeni Households Population up to the Year 2050. 

 2012 2015 2020 2025 2030 2035 2040 2045 2050 

Urban Household 1.11 1.28 1.62 2.04 2.46 3.05 3.78 4.66 5.75 

                                                                                                                                                                                                       
74

 Ministry of Planning & International Cooperation, Central Statistical Organization (CSO), “Statistical Year 

Books for the Years 2009 to 2011”. 
75

 Towfick Sufian & Abdulraqib Asaad “Stand Alone Solar PV Systems, A Solution to Electrify Yemen’s Rural 

Households” Hayel Saeed Anaam Science and Art Prize award – 16
th

 Award for the Year 2012. 
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Population 

(millions) 

Rural Household 

Population 

(millions) 

2.60 2.84 3.27 3.76 4.43 5.14 5.95 6.90 7.98 

Total Household 

Population 

(millions) 

3.71 4.12 4.89 5.80 6.89 8.19 9.72 11.56 13.73 

 

 
Figure (3.2): Graphical Illustration of the Expected Growth of Yemeni Households 

Population up to the Year 2050 

3.3 The Electricity Needs for the Yemeni Population Projected to the Year 2050 

Yemen’s population is considered to consist of the poorest of people with access to 

electricity. Such poverty results from the policies and decisions that draw the electric map of 

Yemen and implement and manage its projects. 

Based on the 2011 annual report issued by the Ministry of Electricity and Energy (Public 

Electricity Cooperation PEC) the best year for the production of electric power from 2007 to 

2011 was 2010. According to the results contained in the annual report for 2011, the 

production of electrical power and energy was as follows: 

Electrical Energy Generated by PEC     6,400.6GWh 

Electrical Energy Purchased from the Private Sector   1,357.0GWh 

Total Electrical Energy Generated     7,757.6GWh 

Electrical Energy Transmitted to the Distribution Network  7,091.7GWh 

Combined Power Generated by PEC     1,526MW 

Combined Power of Purchased Energy    280MW  
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Total Electrical Energy Sold     5, 036GWh 

Total Population (Central Statistical Organization CSO) 23.154 million  

It appears from the information above that the electrical energy per capita (PEC + Private 

Purchase) is about 335 kWh/capita/year that is 918 Wh/capita/day, which is very low indeed, 

and thus the Yemeni population again can be classed as very poor recipients of electrical 

energy. 

If the above electrical energy (918Wh) is consumed within 10 hours/day, which implies that 

an individual receives about 92W of power, this highlights the low power per capita. If the 

electrical energy generated by the PEC is considered as well, the electrical energy per capita 

is only 276.44kWh/capita/year corresponding to 757.4Wh/capita/day. This translates the 

power per capita to 76W which again is very low. If the total electrical energy sold is 

considered as well, the electrical energy per capita would be 217.50kWh/capita/year (World 

Bank figures of 2014 gives 216kWh/capita/year) which corresponds to 595.89 Wh/capita/day 

and 60W of power per capita. 

3.4 Strategy Scenarios Proposed Based on Electrical Energy Requirement 

Based on the electricity map for the Yemeni population as projected to 2050 and based on the 

least requirement, the strategy scenarios with minimum, medium and relatively high 

requirements lead to the following projections: 

Strategy Scenario 1 (minimum requirement) 

According to this strategy scenario, the average electrical energy per capita is expected to be 

about 402kWh/year i.e. about 1.10kWh/day/capita with a power of 110W/capita. 

 

Strategy Scenario 2 (medium requirement) 

According to this strategy scenario the average electrical energy per capita is expected to be 

about 730kWh/year (about 50% of the share of Tunisian/capita in the year 2014) i.e. about 

2.0kWh/day/capita with a power of 200W/capita. 

Strategy Scenario 3 (high requirement) 

According to this strategy scenario the average electrical energy per capita is expected to be 

about 1,460kWh/year (about 50% of the share of the World Average/capita in the year 2014) 

i.e. about 4.0KWh/day/capita with a power of 400W/capita. 

3.5 Expected Electrical Energy Consumption Growth for Strategy Scenarios 1, 2 and 3 

Projected to the Year 2050  

The electrical energy map will be projected up to the year 2050 based on the above three 

Strategy Scenarios based on the assumptions that economic growth will be fairly small and 

the increase in the GDP per capita will also be minimal. Based on these assumptions the 

following Tables (3.3), (3.4) and (3.5) show the total projected electrical energy and electrical 

power needed for the Yemeni population up to the year 2050. Figures (3.3), (3.4) and (3.5) 

illustrate graphically the expected electrical energy consumption growth. Table (3.6) shows a 

summary of the total power required for the three strategic scenarios up to the year 2050. 
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Figure ((3.6a) and (3.6b)) shows the expected electrical power growth for the three Strategy 

Scenarios. 

Table (3.3): Expected Electrical Energy Consumption Growth for Strategy Scenario 1 

 2015 2020 2025 2030 2035 2040 2045 2050 

Total Population (millions) 28.83 34.23 40.6

2 

48.2

4 

57.3

1 

68.1

2 

80.8

9 

96.11 

Total Energy 

Consumption/day (GWh) 

31.75 37.69 44.7

3 

53.1

2 

63.1

0 

75.0

0 

89.1 105.8

2 

Total Energy 

Consumption/year (TWh) 

11.59 13.76 16.3

3 

19.9 23.0

4 

27.3

8 

32.5

3 

38.63 

Total Power Required 

(MW) 

3,175 3,766 4,46

9 

5,30

7 

6,30

5 

7,49

4 

8,89

8 

10,57

3 

 

 
Figure (3.3): Graphical Illustration of the Expected Electrical Energy Consumption 

Growth for Strategy Scenario 1 

 

The minimum strategy shows that Yemen needs about 3,766MW (3.766GW) of electrical 

power generation by the year 2020 and about 10,573MW (10.573GW) by the year 2050 to 

maintain the minimum requirement per capita. The total installed capacity of Yemeni 

electrical power as of 2014 was about 1,500MW (1.50GW). If this can be recovered post-

conflict, Yemen will need to install a further 2,266MW (2.266GW) immediately to conform 

to the First Strategy Scenario or 5,346MW (5.346GW) to conform to the Second Strategy 

Scenario or about 12,200MW (12.20GW) to conform to the Third Strategy Scenario. 
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Table (3.4): Expected Electrical Energy Consumption Growth for Strategy Scenario 2 

 2015 2020 2025 2030 2035 2040 2045 2050 

Total Population 

(millions) 

28.8

3 

34.2

3 

40.62 48.24 57.31 68.12 80.89 96.11 

Total Energy 

Consumption/day 

(GWh) 

57.6

6 

68.4

6 

81.24 99.48 114.6

2 

136.2

4 

161.7

8 

192.23 

Total Energy 

Consumption/year 

(TWh) 

21.0

5 

24.9

9 

29.66 35.22 41.84 49.73 59.05 70.16 

Total Power 

Required (MW) 

5,76

6 

6,84

6 

8,124 9,648 11,46

2 

13,62

4 

16,17

8 

19,223 

 

 
Figure (3.4): Graphical Illustration of the Expected Electrical Energy Consumption 

Growth for Strategy Scenario 2 

 

Table (3.5): Expected Electrical Energy Consumption Growth for Strategy Scenario 3 

 2015 2020 2025 2030 2035 2040 2045 2050 
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Total Population 

(millions) 

28.83 34.23 40.62 48.24 57.31 68.12 80.89 96.11 

Total Energy 

Consumption/day 

(GWh) 

115.32 136.9

2 

162.4

8 

192.9

6 

229.2

4 

272.4

8 

323.5

6 

384.4

5 

Total Energy 

Consumption/year 

(TWh) 

42.10 49.98 59.31 70.43 83.68 99.46 118.1 140.3

2 

Total Power 

Required (MW) 

11,532 13,69

2 

16,24

8 

19,29

6 

22,92

4 

27,24

8 

32,35

6 

38,44

5 

 

 
Figure (3.5): Graphical Illustration of the Expected Electrical Energy Consumption 

Growth for Strategy Scenario3 

 

Table (3.6): Expected Electrical Power Requirement Growth for Strategy Scenario 1, 2 and 
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 2015 2020 2025 2030 2035 2040 2045 2050 

Total Power 

Required Strategy 

Scenario 1 (MW) 

3,175 3,766 4,469 5,307 6,305 7,494 8,898 10,57

3 

Total Power 

Required Strategy 

Scenario 2 (MW) 

5,766 6,846 8,124 9,648 11,46

2 

13,62

4 

16,17

8 

19,22

3 

Total Power 

Required Strategy 

Scenario 3 (MW) 

11,532 13,69

2 

16,24

8 

19,29

6 

22,92

4 

27,24

8 

32,35

6 

38,44

5 

 

 
Figure (3.6a): Graphical Illustration of the Expected Electrical Power Requirement 

Growth for Strategy Scenarios 1, 2 and 3 
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Figure (3.6b): Chart Illustration of the Expected Electrical Power Requirement Growth for 

Strategy Scenarios 1, 2 and 3 

 

3.6 Electrical Power and Energy Requirement Projected to the Year 2050 for the Population 

of Yemen Who Can be Connected to the National Grid 

However, Yemen is dominated by mountainous terrain, some of which are very rugged, and 

many rural residents in the mountainous area have dwellings that are separated very far from 

each other (see Figure (3.7)). Thus, the rural population of Yemen can be divided into 4 types 

in terms of the possibility of supplying them with electric power from the national grid
76

. 

Type One Rural Population 

The first type of rural population lives in communities in clusters of villages and in areas 

close to the national network and therefore, they can easily be connected to the national grid 

for their electrical power supply. 

Type Two Rural Population 

The second type of rural population lives in communities in clusters of villages and in areas 

relatively far from the national network but they can still be connected to the national grid for 

their electrical power supply with slight increases in the cost of connection. 

Type Three Rural Population 

The third type of rural population lives in communities in clusters of villages and in areas 

close to the national network but in very rough terrains and therefore, the cost of connection 

                                                                 
76

 Abdulraqib Asaad, “Taiz Needs of Electrical Power Until the Year 2050”, Sustainable Development in Taiz 

Governorate Conference in 2012. 
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to the national network will be very high or the connection will not be easily possible or both 

and therefore, they cannot be connected to the national grid for their electrical power supply. 

Type Four Rural Population 

The fourth type of rural population lives in communities in clusters of villages and in areas 

that are far away from the national network and in a very scattered and rugged mountain 

terrain that makes it impossible to make any connection to the national grid for their electrical 

power supply.  

The rural population that cannot be connected to the national grid, due to either being remote 

or in rugged mountainous  areas (see Figure (3.7) for typical remote mountainous rural 

villages that cannot be connected to the national grid), constitute about 38% of the total rural 

population of Yemen
77

. The population growth projection for this sector of the population 

projected to the year 2050 and the expected electrical power needed for both the rural 

population that can be connected to the national grid and those that cannot be connected are 

presented in Tables (3.7) and (3.8) respectively.  

Table (3.7): Total Urban and Rural Population that can be Electrified via National Grid 

(Millions) 

 2015 2020 2025 2030 2035 2040 2045 2050 

Total Urban Population  8.99 11.3

7 

14.30 17.22 21.3

8 

26.5

0 

32.6

8 

40.2

7 

Total Rural Population 12.30 14.1

7 

16.32 19.23 22.2

8 

25.8

1 

29.8

9 

34.6

2 

Total Population that can 

be connected to the 

National Grid 

21.29 25.5

4 

30.62 36.45 43.6

6 

52.3

1 

62.5

7 

74.8

9 

 

  

                                                                 
77

 Towfick Sufian and Abdulraqib Asaad, “Stand Alone Solar PV Systems A Solution to Electrify Yemen’s 

Rural Households”, Hayel Saeed Anam Science and Art Prize Award – 16
th

 Award for the Year 2012.  
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Figure (3.8): Chart Illustration of the Total Urban and Rural Population that Can Be 

Electrified via the National Grid 

 

Table (3.8): Total Rural Population that Cannot Be Electrified via the National Grid 

(Millions) 

 2015 2020 2025 2030 2035 2040 2045 2050 

Total Rural Population  12.3 14.1

7 

16.3

2 

19.2

3 

22.2

8 

25.8

1 

29.8

9 

34.6

2 

Total Rural Population that 

Can't be Connected to 

National Grid 

7.54 8.69 10.0

0 

11.7

9 

13.6

5 

15.8

1 

18.3

2 

21.2

2 

 

 
Figure (3.9): Chart Illustration of the Total Rural Population that Cannot Be Electrified 

via the National Grid 
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If the three proposed Strategy Scenarios adopt the content of Table (3.6), the Projected 

Electrical Energy Map for the Yemeni population who can be connected to the national grid 

up to the year 2050 can be obtained and this is presented in Tables (3.9), (3.10) and (3.11).   

Table (3.9): The Projected Electrical Energy and Power Map until 2050 for the 

Population of Yemen that Can Be Connected to the National Grid – Strategy Scenario 1 

 2015 2020 2025 2030 2035 2040 2045 2050 

Total Population 

(millions) 

21.29 25.54 30.62 63.4

5 

43.6

6 

52.3

1 

62.57 74.8

9 

Total Energy 

Consumption/day (GWh) 

22.44 28.12 33.72 40.1

3 

48.0

7 

57.6

0 

68.89 82.4

6 

Total Energy 

Consumption/year (TWh) 

8.56 10.27 12.31 14.6

5 

17.5

5 

21.0

3 

25.15 30.1

0 

Total Power Required 

(MW) 

2,342 2,810 3,369 4,01

0 

4,80

3 

5,75

5 

6,883 8,23

8 

 

Table (3.10): The Projected Electrical Energy and Power Map until 2050 for the 

Population of Yemen that Can Be connected to the National Grid – Strategy Scenario 2 

 2015 2020 2025 2030 2035 2040 2045 2050 

Total Population 

(millions) 

21.29 25.54 30.62 63.4

5 

43.6

6 

52.31 62.57 74.89 

Total Energy 

Consumption/day (GWh) 

42.58 51.10 61.24 72.9

0 

87.3

2 

104.6

2 

125.1

4 

149.7

8 

Total Energy 

Consumption/year (TWh) 

15.55 18.65 22.36 26.6

1 

31.8

7 

38.19 45.68 54.67 

Total Power Required 

(MW) 

4,258 5,108 6,124 7,29

0 

8,73

2 

10,46

2 

12,51

4 

14,97

8 

 

Table (3.11): The Projected Electrical Energy and Power Map until 2050 for the 

Population of Yemen that Can Be Connected to the National Grid – Strategy Scenario 3 

 2015 2020 2025 2030 2035 2040 2045 2050 

Total Population 

(millions) 

21.29 25.54 30.62 63.45 43.66 52.31 62.57 74.89 

Total Energy 

Consumption/day 

(GWh) 

85.16 102.1

6 

122.4

8 

145.8 174.6

4 

209.2

4 

250.2

8 

299.5

6 

Total Energy 

Consumption/year 

(TWh) 

31.10 37.29 44.71 53.22 63.75 76.38 91.36 109.3

4 

Total Power Required 

(MW) 

8,516 10,21

6 

12,24

8 

14,58

0 

17,46

7 

20,92

4 

25,02

8 

29,95

6 
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The electrical power generation that would be required to be connected to the National Grid 

to cover Strategy Scenarios 1, 2 and 3 is summarized in Table (3.12) and illustrated in the 

chart of Figure (3.10). It is clear that if Strategy Scenario 1 is taken, the required power 

generation to be installed would be in the range of about 2,810MW (2.81GW) in 2020 to 

about 8,240MW (8.24GW) by the year 2050, whereas Strategy Scenario 2 would require the 

installation of about 5,110MW (5.11GW) in 2020 to about 15,000MW (15.00GW) by 2050. 

If, however, Strategy Scenario 3 is considered, the Electrical Power Generation required to be 

installed would be about threefold of Strategy Scenario 1 (10.00GW in the year 2020 and 

increasing to about 30.00GW by the year 2050) or twofold of Strategy Scenario 2. Figure 

(3.10) depicts graphically the required power growth for Strategy Scenarios 1, 2 and 3 in a 

chart form.  

Table (3.12): The Projected Electrical Power Required until 2050 for the Population of 

Yemen that Can be Connected to the National Grid – Strategy Scenario 1, 2 and 3 

 2015 2020 2025 2030 2035 2040 2045 2050 

Total Power 

Required Strategy 

Scenario 1 (MW) 

2,342 2,810 3,369 4,010 4,803 5,755 6,883 8,238 

Total Power 

Required Strategy 

Scenario 2 (MW) 

4,258 5,108 6,124 7,290 8,732 10,46

2 

12,51

4 

14,97

8 

Total Power 

Required Strategy 

Scenario 3 (MW) 

8,516 10,21

6 

12,24

8 

14,58

0 

17,46

7 

20,92

4 

25,02

8 

29,95

6 

 

 
Figure (3.10): Chart Illustration of the Projected Electrical Power Required until 2050 for 

the Population of Yemen that Can Be Connected to the National Grid – Strategy Scenario 

1, 2 and 3 
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3.7 Electrical Power and Energy Requirement Projected to the Year 2050 for the Rural 

Population of Yemen that Cannot Be Connected to the National Grid 

As for the rural population who cannot be connected to the national grid, a different special 

strategy would have to be considered to envisage how to provide them with electrical power. 

Previous studies have shown that rural households do not use much of electricity and 

therefore, even Strategy Scenario 1 may not apply to them (although here it will be 

considered as Strategy Option 2 for the rural population who cannot be connected to the 

national grid, see below)
78

. It has been found that the per capita power needs would be 

around 80 Watts and for a household, it would be 560Watts/household (80W/capita x 7 

capita/household), and used for an average of 6 hours/day in these rural areas.  It is assumed 

that these figures are for the rural sector that cannot be connected to the national grid and thus 

the following Electrical Energy map can be drawn and will be considered as Strategy Option 

1: 

Strategy Option 1 – Rural Population Not Connected to the National Grid 

1- Electrical Energy needed per day = 480Wh/day/capita, 

                                               = 3.360kWh/day/household 

2- Electrical Energy needed per year  = 175.20kWh/year/capita 

 = 1,226.4kWh/year/household 

3- Electrical Power needed per capita  = 80W/capita 

 = 560W/household 

Table (3.13) shows the Electrical Energy Map expected until the year 2050 for the rural 

population that cannot be connected to the national grid for Strategy Option 1.  

Table (3.13): The Projected Electrical Energy and Power Map until 2050 for the 

Population of Yemen that cannot be connected to the National Grid – Strategy Option 1 

 2015 202

0 

2025 2030 2035 2040 2045 2050 

Total Population (millions) 7.54 8.69 10.0

0 

11.7

9 

13.6

5 

15.8

1 

18.3

2 

21.2

2 

Total Energy Consumption 

Per day (GWh) 

3.62     4.17 4.80 5.70 6.55 7.60 8.79 10.1

9 

Total Energy Consumption 

Per Year (TWh) 

1.32 1.52 1.75 2.07 2.39 2.79 3.21 3.72 

Total Power Required (MW) 603 695 800 943 1,09

2 

1,26

4 

1,46

6 

1,69

8 

 

 

Strategy Option 2 – Rural Population Not Connected to the National Grid 

1- Electrical Energy needed per day = 660Wh/day/capita, 

                                                                 
78

Abdulraqib Asaad, “Taiz Needs of Electrical Power Until the Year 2050”, Sustainable Development in Taiz 

Governorate Conference in 2012. 
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                                               = 4.62kWh/day/household 

2- Electrical Energy needed per year  = 240.90 kWh/year/capita 

 = 1,686.3kWh/year/household 

3- Electrical Power needed per capita  = 110W/capita 

 = 770W/Household 

Table (3.14) shows the Electrical Energy Map expected until 2050 for the rural population 

that cannot be connected to the national grid for Strategy Option 2.  

Table (3.14): The Projected Electrical Energy and Power Map until 2050 for the 

Population of Yemen that cannot be connected to the National Grid – Strategy Option 2 

 2015 202

0 

2025 2030 2035 2040 2045 2050 

Total Population (millions) 7.54 8.69 10.0

0 

11.7

9 

13.6

5 

15.8

1 

18.3

2 

21.2

2 

Total Energy Consumption/day 

(GWh) 

4.98 5.74 6.60 7.78 9.01 10.4

3 

12.0

9 

14.0

1 

Total Energy Consumption/year 

(TWh) 

1.82 2.09 2.41 2.84 3.29 3.81 4.41 4.11 

Total Power Required (MW) 829 960 1,10

0 

1,29

7 

1,50

2 

1,74

0 

2,01

5 

2,33

4 

 

Table (3.15) shows the summarized electrical power required to be generated for the rural 

population that cannot be connected to the national grid for both Strategy Options 1 and 2, 

and their corresponding chart illustration in Figure (3.11). Total power of about 700MW 

needs to be installed in 2020 and increases to about 1,700MW in 2050 to cover the needs of 

the rural population that cannot be connected to the national grid (approximately 25% of the 

total population of Yemen) if Strategy Option 1 is chosen. Strategy Option 2 however, will 

need about 960MW by 2020 increasing to 2,334MW by 2050. 

 

Table (3.15): Total Power Required for Rural Population that Cannot be Connected to the 

National Grid – Strategy Options 1 and 2 

 2015 2020 2025 2030 2035 2040 2045 2050 

Rural Population (millions) 7.54 8.69 10.0

0 

11.7

9 

13.6

5 

15.8

1 

18.3

2 

21.2

2 

Total Power Required – 

Strategy Option 1 (MW) 

603 695 800 943 1,09

2 

1,26

4 

1,46

6 

1,69

8 

Total Power Required – 

Strategy Option 2 (MW) 

829 960 1,10

0 

1,29

7 

1,50

2 

1,74

0 

2,01

5 

2,33

4 
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Figure (3.11): Total Power Required for Rural Population that Cannot Be Connected to 

the National Grid – Strategy Options 1 & 2 

 

Chapter Four 

Primary Fuel Resources Available in Yemen That Can be Used to Generate Electricity 

 

4.1 Fuel Resources Available 

In Chapter Three a strategy with three scenarios was discussed for the minimum electrical 

energy and power that are needed per capita in Yemen. Based on that, the electrical energy 

and electrical power maps were tabulated and projected to the year 2050. It is important at 

this stage to investigate the basic fuels available that can be used to generate the electrical 

power needed for at least the basic Strategy Scenario 1. 

 

The basic fuel resources in Yemen are available in two forms: 

1- Fossil (non-renewable) fuel resources, 

2- Renewable fuel resources.  

 

Non-renewable resources are those resources that are known to have a depletion life time. 

They include oil and its derivatives and natural gas (there are no known coal mines in Yemen 

as yet). The availability of such resources were discussed in the First Chapter of this study. 

The prices of oil and its derivatives are not stable and are more likely to become more 

expensive in the near future and thus cannot be reliable enough to continue basing electricity 

generation upon it. Natural gas on the other hand, although presently available in substantial 
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quantity, cannot be relied upon in the long-term. Hence, oil and gas are envisaged to be in use 

for a limited period until their depletion. 

Renewable fuel resources refer to resources that are rapidly replaced through natural 

processes. These resources are solar energy resources, wind energy resources, geothermal 

energy resources, sea wave energy resources and sea tidal energy resources etc.  

The Ministry of Electricity and Energy of Yemen (MOEE) commissioned a consulting 

company ‘LAHMEYER INTERNATIONAL’ to undertake a strategic study on the 

theoretical and technical potentials of renewable energy in Yemen, which culminated in the 

2008 report “Renewable Energy Strategy and Action Plan Study Report.”
79

. The findings (see 

also section (1.12) on renewable energy resources in Chapter One) are summarized in Table 

(4.1). The practical technical potential takes into account electrical grid accessibility. Among 

the five sources of renewable energy in Yemen, solar has the largest gross technical potential 

but ranks second after wind in terms of gross practical potential. The average solar radiation 

is about 18 - 26 MJ/m
2
/day over 3,000 hours per year clear blue sky and the theoretical 

potential for solar electric using concentrated solar power (CSP) reaches about 2.5 million 

MW. Wind energy, on the other hand, reaches a potential of 308,722MW and geothermal 

about 304,000MW. 

Table (4.1): Renewable Energy Resources in Yemen 

Resources Theoretical 

Potential (MW) 

Technical Potential 

Gross (MW) Practical (MW) 

Solar CSP 2,446,000 1,426,000 18,600 

Wind   308,722 123,429 34,286 

Geothermal  304,000 29,000 2,900 

Solar Thermal 3,014 (MW thermal) 378 (MW thermal) 278 (MW thermal) 

Biomass (Landfill 

Gas) 

10 8 6 

Total 3,061,746 1,578,815 56,070 

Source:  MOEE “Renewable Energy Strategy and Action Plan Study Report”. 2008. 

 

Table (4.1) shows that the total practical potential that can be utilized from wind and CSP 

energy is respectively 34,286MW (34.286GW) and 18,600MW (18.600 GW), totalling 

52,886MW (52.886GW) of renewable energy. Based on Table (4.1),  Yemen can generate 

the electricity needed for all sectors of development until the year 2100 from these two 

resources of renewable energy which are clean and sustainable. 

                                                                 
79

 Renewable Energy Strategy and Action Plan (RESAP), Final Report Prepared for Yemen Government by 

Lahmeyer International Gmbh, Germany, 2008.  
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4.2 Electrical Power Generation in Yemen from Renewable Energy Resources Projected to 

the Year 2050 

Electrical power is either generated using fossil fuels of various types, which are classed as 

unsustainable fuels or generated from non-fossil fuels, which are classed as sustainable or 

renewable fuels.  

Generating electrical power from unsustainable fuels has many disadvantages, for example: 

1- Generating electricity using these types of fuels requires a lot of funding to conduct 

exploration activities or to buy, extract, refine, transport and store it, 

2- The conversion of these fuels to electrical energy produces greenhouse gases and 

other environmental pollutants, 

3- These fuel resources have a specified lifetime and are then depleted. The extracted 

fuel cannot be replenished either within a year, ten years or even within one hundred 

years. 

 

The use of unsustainable fossil fuels to generate electricity should only be reverted to when 

there are no sustainable fuel resources at all or when it is not enough. Yemen however, is 

fortunate to have plentiful quantities of sustainable fuel resources such as wind and solar 

energy. In fact, these resources are in sufficient quantity to enable electrical power to be 

generated to cover the needs of the Yemeni population for the forthcoming centuries. As set 

out in Table (4.1) above, the available potential energy from wind and solar resources to 

generate electrical power is about 52,886MW (52.886GW). 

The use of sustainable energy resources to generate electrical power produces substantially 

less greenhouse gases and environmental pollution than fossil fuels would. The unproduced 

greenhouse gases (GHG) can provide economic benefits to Yemen through carbon trading. 

By relying on renewable energies to generate electric power, Yemen would receive annual 

financial revenue from the following: 

1- The carbon trade, 

2- The sale of unutilized fossil fuels such as oil and its by-products as well as natural 

gas.   

4.3 Generating Electricity from Wind and Solar Energies 

The total electrical power that can be obtained from both wind and solar energies amounts to 

52,886MW (52.886GW). If this amount is extrapolated to the three Strategic Scenarios 

developed in Chapter Three in Tables (3.3), (3.4) and (3.5), the following Table (4.2) can be 

created to illustrate the percentage (%) of the total power from wind and solar energies 

expected to be required in Yemen based on Strategy Scenarios 1, 2 and 3. 

Table (4.2): The Projected Electrical Power Required until 2050 for the Population of 

Yemen as a % of the Power that Can Be Obtained from Wind and Solar Energies – 

Strategy Scenario 1, 2 and 3. 

 2015 2020 2025 2030 2035 2040 2045 2050 

Strategy 6.00% 7.12% 8.45% 10.03 11.92 14.17 16.82 20.00
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Scenario 1  % % % % % 

Strategy 

Scenario 2  

10.90

% 

12.94

% 

15.36

% 

18.24

% 

21.67

% 

25.76

% 

30.59

% 

36.35

% 

Strategy 

Scenario 3  

21.81

% 

25.89

% 

30.72

% 

36.49

% 

43.35

% 

51.52

% 

61.18

% 

72.69

% 

 

Table 4.2 shows that based on Strategy Scenario 3 in 2050 (i.e. 38,445MW required) and the 

amount of wind and solar energies available (i.e. 52,886MW), only about 73% of those 

energies would be utilised to supply electrical power for the entire Yemeni population. There 

would thus be a remaining surplus of electrical power of about 14,441MW from wind and 

solar energies. Based on Scenario 2, the total power required by the Yemeni population in the 

year 2050 will only be about 36% of the total 52,886MW available, leaving a surplus of 

electrical power of 33,663MW. As for Strategy Scenario 1, the total power required by the 

Yemeni population in the year 2050 will only be about 20% of the total 52,886MW available, 

leaving a surplus of electrical power of 42,313MW. 

The analysis above is based on the assumption that the entire population of Yemen can access 

electrical power from the national grid. However, as mentioned in Chapter Two, this is not 

the case as only about 62% of the total population of Yemen can be connected to the national 

grid. Table (4.3) shows the amount of power expected to be required for the Yemeni 

population that can be connected to the national grid in the three Strategy Scenarios in 2050 

as a percentage (%) of the power estimated to be obtainable from wind and solar energies. 

 Table (4.3): The Projected Electrical Power Required until 2050 for the Population of 

Yemen that Can Be Connected to the National Grid as a % of the Power that Can Be 

Obtained from Wind and Solar Energies – Strategy Scenario 1, 2 and 3. 

 2015 2020 2025 2030 2035 2040 2045 2050 

Strategy 

Scenario 1  

4.43% 5.31% 6.37% 7.57% 9.10% 10.88

% 

13.00

% 

15.58

% 

Strategy 

Scenario 2  

8.10% 9.66% 11.58

% 

13.78

% 

16.51

% 

19.78

% 

23.66

% 

28.32

% 

Strategy 

Scenario 3  

16.10

% 

19.32

% 

23.16

% 

27.57

% 

33.02

% 

39.56

% 

47.32

% 

56.64

% 

 

Based on this table, in 2050, about 16% of the available electrical power from wind and solar 

energies (i.e. 52,886MW) would be utilized in Strategy Scenario 1, about 28% in Strategy 

Scenario 2 and about 57% in Strategy Scenario 3.  

This Chapter presented the possibility for Yemen to obtain electrical power for all its 

development sectors until the year 2050 from wind and solar energies only.  However, 

Yemen may not be able to make the necessary conversions of wind and solar energies to 

electrical power in the near future due to financial and technical constraints.  

However, it is expected that in ten years’ time, Yemen will be able to start to make use of the 

wind and solar energies available to it. Also, during this period, the cost of conversion will  

decrease significantly and the cost per watt would substantially decrease. In the meantime, 
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the electrical authority should invest in the building, running and maintenance of wind and 

solar power stations. 

In Chapter Five a Strategy will be suggested to generate the electrical power needed for the 

Yemeni population as a first phase until the year 2040 based on the available energy sources: 

1- Natural gas  

2- Oil  

3- Geothermal  

4- Solar PV and Solar CSP  

5- Coal (based on an agreement between Yemen and China to build two coal-fired 

power stations.  

 

 

 

Chapter Five 

Electrical Power and Energy Generation for the Yemeni Population Strategically Proposed 

as a First Phase for the Years 2020 – 2040 

5.1 Electrical Power Requirement for the Island of Socotra Population Projected for the 

Years 2020 - 2040 

According to the Yemen 2014 census, the total population of Hadramaut Governorate was 

1,028,556 inhabitants and since Socotra Island is part of Hadramaut Governorate, it is 

estimated that the Socotra (see Figure (5.1a and 5.1b)) population accounts for about 4.5% of 

the total population of Hadramaut.
80

 This means that the population of Socotra as of 2014 

was around 46,285. If the population growth rate of the Yemeni population is extrapolated to 

the Socotra population, the population growth map of Socotra from 2020 to 2040 will be as 

depicted in Table (5.1). 

                                                                 
80

 Ministry of Planning & International Cooperation, Central Statistical Organization, “Yemen General Census 

of the Year 2004”. 
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Figure (5.1a): Map of Yemen Main Land   

 
Figure (5.1b): Map of Yemen Socotra Island  

 

Table (5.1): Population Growth of Socotra Island Projected to the Year 2040 (Thousands) 

 2020 2022 2024 2026 2028 2030 2032 2034 2036 2038 2040 

Total 

Populatio

n  

 

72.1

2 

 

76.5

1 

 

81.1

7 

 

86.1

2 

 

91.3

6 

 

96.9

2 

 

102.

8 

 

109.

1 

 

115.

7 

 

122.

8 

 

130.

3 

 

Table (5.2) shows the electrical power needed for Socotra projected from 2020 to 2040 based 

on the estimated amount of electrical power required in Strategy Scenarios 1, 2 and 3 set out 

in Chapter Three. 

Table (5.2): The Projected Electrical Power Required for the Period 2020 to 2040 for the 

Population of Socotra Island for Strategy Scenarios 1, 2 and 3 
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 2020 2022 2024 2026 2028 2030 2032 2034 2036 2038 2040 

Total 

Populatio

n 

(Thousan

d) 

 

72.1

2 

 

76.5

1 

 

81.1

7 

 

86.1

2 

 

91.3

6 

 

96.9

2 

 

102.

8 

 

109.

1 

 

115.

7 

 

122.

8 

 

130.

3 

Strategy 

Sc. 1 

(MW)  

 

7.93 

 

8.42 

 

8.93 

 

9.47 

 

10.0

5 

 

10.6

6 

 

11,3

1 

 

12.0

0 

 

12.7

3 

 

13.5

1 

 

14.3

3 

Strategy 

Sc. 2 

(MW)   

 

14.4

2 

 

15.3

0 

 

16.2

3 

 

17.2

2 

 

18.2

7 

 

19.3

8 

 

20.5

6 

 

21.8

2 

 

23.1

4 

 

24.5

6 

 

26.0

6 

Strategy 

Sc. 3 

(MW) 

 

28.8

5 

 

30.6

0 

 

32.4

9 

 

34.4

5 

 

36.5

4 

 

38.7

7 

 

41.1

2 

 

43.6

4 

 

46.2

8 

 

49.1

2 

 

52.1

2 

 

 

If the population of Socotra is subtracted from the total population of Yemen that can be 

connected to the national grid, there can be a new calculation for the projected electrical 

power required for the population of Yemen that can be connected to the national grid 

(without Socotra population) from 2020 to 2040, as shown in Table (5.3). 

Table (5.3): The Projected Electrical Power Required for the Period 2020 to 2040 for the 

Population of Yemen that Can be Connected to the National Grid for Strategy Scenarios 1, 

2 and 3 

 202

0 

2022 2024 2026 2028 2030 2032 2034 2036 2038 2040 

Total 

Populati

on 

(Million

) 

 

24.6

0 

 

26.1

0 

 

27.6

9 

 

29.3

8 

 

31.1

7 

 

33.0

6 

 

35.0

8 

 

37.2

1 

 

39.4

8 

 

41.8

8 

 

44.4

3 

Strateg

y  Sc. 1 

(MW)  

 

2,70

6 

 

2,87

1 

 

3,04

6 

 

3,23

2 

 

3.42

9 

 

3.63

7 

 

3,85

9 

 

4,09

3 

 

4,33

0 

 

4,60

7 

 

4,88

7 

Strateg

y Sc. 2 

(MW)   

 

4,92

0 

 

5,22

0 

 

5,53

8 

 

5,87

6 

 

6,23

4 

 

6,61

2 

 

7,01

6 

 

7,44

2 

 

7,89

6 

 

8,37

6 

 

8,88

6 

Strateg

y Sc. 3 

(MW) 

 

9,84

0 

 

10,4

40 

 

11,0

76 

 

11,7

52 

 

12,4

68 

 

13,2

28 

 

14,0

32 

 

14,8

84 

 

15,7

92 

 

16,7

52 

 

17,7

72 
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5.2 Proposed Electrical Power Generation to Fulfil the Power Requirements of the Yemeni 

Population for the Strategic Period 2020 to 2040 

The present total PEC Installed Electrical Power Generation Capacity as of 2018 (MOEE, 

2018 Report) (see also Table (2.3) of Chapter Two) amounts to 1,670.70MW.  However, due 

to degradation, lack of continuous maintenance and recent turmoil, the total available 

electrical power generation capacity amounts to 1,088.40MW, that is if we include both Ras-

Katnib Power Plant and Al Mocha Power Plant of present capacity of 90MW and 100MW 

respectively (assuming that they will resume generation once the conflict in that area 

terminates). If the present electrical power of 283.00MW purchased from the private sector is 

added, the total electrical power available will be 1,326.40MW (see Table (5.4) below). 

These figures are used as the base figures for the Year 2020 upon which, the mapping of the 

electrical energy requirement of the Yemeni population up to 2040 can be formulated. 

Table (5.4): Installed and Available Electrical Power Generation in Yemen as of Year 2020 

(assumed). 

 Installed Electrical 

Power Generation 

Capacity (MW) 

Available Electrical 

Power Generation 

Capacity (MW) 

Ma’rib 1 GAS Power Plant 400.00 340.50 

Ras-Katnib Thermal Power 

Plant 

150.00 90.00 

Al Mocha Thermal Power 

Plant 

160.00 100.00 

Al Hiswah Thermal Power 

Plant 1 & 2 

185.00 80.00 

Total Diesel Generators 531.20 293.9 

Total Matzoth Generators 304.00 184.00 

Total of the PEC Generation 1,730.20 1,088.4 

Total Power Bought via 

Private Generation 

238.00 238.00 

Grand Total Electrical 

Power generation 

1,968.20 1,326.40 

 

Based on Strategy Scenario 1, the total electrical power required to fulfil the needs of the 

Yemeni population in the Yemen mainland and that can be connected to the national grid 

network for the period 2020 – 2040 as a first phase, has been calculated and shown in Table 

(5.3). The Ministry of Electricity and PEC should ensure that the 400MW gas power plant of 

Mari’b II and the 60MW wind power plant (Wind1) projects are resumed and completed by 

2022.  

The electrical power needed to be installed consecutively over the Strategic period 2020 to 

2040 is detailed in Table (5.5) and summarized in the first row of Table (5.6) below. The 

corresponding investments needed to install and run these strategic Phase One Plants, was 

calculated based on the average present cost as of year 2018 set out in the article “Basic 
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Economics of Power Generation, Transmission and Distribution”
81

 and in a report by the 

U.S. Energy Information Administration
82

 (see also Table (5.7)). The amount of investment 

needed begins with US$900 million in 2022 increasing gradually to peak in 2030 with 

US$1.250 billon. It then decreases gradually to about US$400 million in 2040.  

 

Table (5.5): Electrical Power Generation Proposed to Fulfil the Power Requirement of the 

Yemeni Population in the Yemen Mainland and that Can be Connected to the National 

Grid Projected Over the Period 2020 to 2040. 

 2020 2022 2024 2026 2028 2030 2032 2034 2036 2038 2040 

Marib1 340.5

0 

340.5

0 

340.

50 

340.

50 

340.5

0 

300.0

0 

300.0

0 

300.0

0 

300.

50 

300.

00 

300.

00 

Ras-

Katnib 

90.00 90.00 60.0

0 

60.0

0 

30.00 00 00 00 00 00 00 

Al 

Mocha 

100.0

0 

100.0

0 

80.0

0 

80.0

0 

40.00 00 00 00 00 00 00 

Al 

Hiswah 

80.00 80.00 60.0

0 

60.0

0 

30.00 00 00 00 00 00 00 

Diesel 

Gen. 

293.9

0 

293.9

0 

200.

00 

150.

00 

100.0

0 

50.00 00 00 00 00 00 

Matzoth 

Gen. 

184.0

0 

184.0

0 

150.

00 

100.

00 

70.00 40.00 00 00 00 00 00 

Private 

Gen. 

238.0

0 

238.0

0 

89.5

0 

00 00 00 00 00 00 00 00 

Total 

Gen 

1,326

.40 

1,326

.40 

980.

00 

790.

50 

610.5

0 

390.0

0 

300.0

0 

300.0

0 

300.

00 

300.

00 

300.

00 

            

            

Marib2 - 400.0

0 

400.

00 

400.

00 

400.0

0 

400.0

0 

400.0

0 

400.0

0 

400.

00 

400.

00 

400.

00 

Aden1 - 300.0

0 

300.

00 

300.

00 

300.0

0 

300.0

0 

300.0

0 

300.0

0 

300.

00 

300.

00 

300.

00 

Hodieda

1 

- 300.0

0 

300.

00 

300.

00 

300.0

0 

300.0

0 

300.0

0 

300.0

0 

300.

00 

300.

00 

300.

00 

Mukala1 - 300.0

0 

300.

00 

300.

00 

300.0

0 

300.0

0 

300.0

0 

300.0

0 

300.

00 

300.

00 

300.

00 

Wind1 - 60.00 60.0

0 

60.0

0 

60.00 60.00 60.00 60.00 60.0

0 

60.0

0 

60.0

0 

                                                                 
81

 Penn State, Basic economics of power generation, transmission and distribution, available at: https://www.e-

education.psu.edu/eme801/node/530.  
82

 U.S. Energy Information Administration, Cost and Performance Characteristics of New Generating 

Technologies, Annual Energy Outlook 2019, available at:  

https://www.eia.gov/outlooks/aeo/assumptions/pdf/table_8.2.pdf.   

https://www.e-education.psu.edu/eme801/node/530
https://www.e-education.psu.edu/eme801/node/530
https://www.eia.gov/outlooks/aeo/assumptions/pdf/table_8.2.pdf
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Aden 2 - - 600.

00 

600.

00 

600.0

0 

600.0

0 

600.0

0 

600.0

0 

600.

00 

600.

00 

600.

00 

Solar 

PV1 

- - - 100.

00 

100.0

0 

100.0

0 

100.0

0 

100.0

0 

100.

00 

100.

00 

100.

00 

Belhaf 

Gas1 

- - - 400.

00 

400.0

0 

400.0

0 

400.0

0 

400.0

0 

400.

00 

400.

00 

400.

00 

Geother

mal1 

- - - - 200.0

0 

200.0

0 

200.0

0 

200.0

0 

200.

00 

200.

00 

200.

00 

Solar 

PV2 

- - - - 300.0

0 

300.0

0 

300.0

0 

300.0

0 

300.

00 

300.

00 

300.

00 

Dhamar 

Gas  

- - - - - 400.0

0 

400.0

0 

400.0

0 

400.

00 

400.

00 

400.

00 

Solar 

CSP2 

- - - - - 200.0

0 

200.0

0 

200.0

0 

200.

00 

200.

00 

200.

00 

Makala 

Gas2 

- - - - - - 400.0

0 

400.0

0 

400.

00 

400.

00 

400.

00 

Geother

mal2 

- - - - - - - 200.0

0 

200.

00 

200.

00 

200.

00 

Wind2 - - - - - - - - 250.

00 

250.

00 

250.

00 

Sana’a 

Gas 

- - - - - - - - - 300.

00 

300.

00 

Solar 

PV3  

- - - - -- - - - - - 200.

00 

Total 

Power 

Generat

ed 

1,326

.4 

2,686

.4 

2,94

0.0 

3,25

0.5 

3,570

.5 

3,950

.0 

4,260

.0 

4,460

.0 

4,71

0.0 

5,01

0.0 

5,21

0.0 

Total 

power 

Require

d 

2,706 2,871 3,04

6 

3,23

2 

3,429 3,637 3,859 4,093 4,33

0 

4,60

7 

4,88

7 

Power 

Deficit/ 

Surplus
*
 

-

1,380 

-94 

.60 

-

106.

0 

+18.

5 

+141

.50 

+313

.00 

+401

.00 

+367

.00 

+38

0.0 

+40

3.0 

+32

3.0 

*
Deficit/Surplus of Electrical Power  

 

Aden1 –  300MW Thermal Power Plant using HFO/Gas to be installed in Aden 

by the year 2022 

Hodieda1 -   300MW Thermal Power Plant using HFO/Gas to be installed in 

Hodeida by the year 2022 
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Mukala1 –  300MW Thermal Power Plant using HFO/Gas to be installed in 

Makala by the year 2022 

Wind1 –   60MW Wind Power Plant to be installed in Mocha (already financed),  

Aden2 –  600MW Coal-fired Power Plant (originally promised to be financed 

through a Chinese soft loan), 

Solar PV1 –   100MW Solar PV Plant to installed in Al Mocha 

Belhaf Gas1 –  400MW Gas Power Plant to be installed in Belhaf Shabwah, 

Geaothermal1-  200MW Geothermal Power Plant to be installed in Dhamar, 

Solar PV2 –  300MW Solar PV Power Plant to be installed in Hodeida (the excess power of 

141MW can be used towards desalination for drinking water 

Dhamar Gas –  400MW Gas Power Plant to installed in Dhamar,  

Solar CSP – 200MW Solar CSP Power Plant to be installed in Hodeida (the excess 

power of 313MW can be used for desalination so that fresh  water can 

be pumped to Sana’a. 

Makala 2 –   400MW Gas Power Plant to be installed in Makala 

Geothermal2 –  200MW Geothermal Power Plant to be installed in Dhamar 

Wind2 –  250MW Wind Power Plant to be installed Along Aden – Mocha 

Coastal Area, 

Sana’a Gas –   300MW Gas Power Plant to be installed in Sana’a, 

Solar PV3 –   200MW Solar PV Power Plant to be installed in Mari’b. 

 

 

The anticipated average capital investment cost of installing the power plants spread over the 

Strategic Period of 2020 -2040 is set out in row two of Table (5.6). A total of US$6,759 

million (6.759 Billion US Dollars) investment capital spread over the next 20 years is 

required to fulfil the electrical needs of the Yemeni population.  

 

Table (5.6): Summarized Electrical Power to be Installed for the Mainland Population that 

Can be Connected to the National Grid and its Corresponding Average Capital Investment 

Cost Spread Over the Strategic Period 2020 - 2040 

 202

0 

202

2 

202

4 

202

6 

2028 2030 203

2 

203

4 

203

6 

203

8 

204

0 

New Power 

Plants (MW) 

 900 600 500 500 600 400 200 250 300 200 

Correspondin

g Investment 

(Million US$) 

 900 750 589 1,15

1 

1,25

0 

392 560 470 294 394 

 

  

Table (5.7): Typical Capital and Operating Costs for Electrical Power Plants
83

 

  Average Capital Cost Operating Cost 

                                                                 
83

 ibid.  
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($/kW) ($/kWh) 

Coal Gasification Combined-

Cycle (IGCC) 

$1,250 0.20 — 0.04 

Natural Gas Combustion 

Turbine 

$600 0.04 — 0.10 

Steam HFO/Natural Gas Turbine $1,000 0.04 — 0.08 

Natural Gas Combined-Cycle $980 0.04 — 0.10 

Wind Turbine (includes offshore 

wind) 

$1,880 Less than 0.01 

Geothermal  $2,800 0.02 — 0.05 

Photovoltaic Solar with tracking $1,970 Less than 0.01 

Solar Thermal CSP $4,290 Less than 0.01 

 

5.3 Socotra and the Mainland Rural Population that Cannot be connected to the National grid 

5.3.1 Socotra Island 

Table (5.2) above shows the electrical power required by the population of Socotra island 

from 2020 to 2040 and indicates that the amount of power required grows from about 8MW 

to 14.3MW in 2040 for Strategy Scenario 1, 14.4MW to 26.1MW for Strategy Scenario 2 and 

28.9MW to 52.1MW for Strategy Scenario 3. As there are three sectors for the production of 

electrical energy, the policy for Socotra island could be particularized by its sectors, which 

comprise: 

1- The Generation Sector (Electrical Power Plants), 

2- The Transmission Sector (Electrical Grid Networks), 

3- The Distribution Sector (Distribution Networks). 

 

Generation Sector 

The electrical power generation sector should be left to the Yemeni private sector, both local 

and foreign. 10% to 40% should be left for the insurance and pension sectors of the Yemeni 

government to invest in and the rest distributed between local and foreign Yemeni private 

investors. An electrical power generation company should be established in Socotra island, 

which is likely to be feasible since the amount of electrical power required is fairly low. 

Transmission Sector 

The electrical transmission sector should be run by the government. The electrical energy  

would be received by the transmission network and passed to the distribution sector network.  

Distribution Sector 

The distribution sector network receives electrical energy from the transmission network and 

distributes it to consumers (domestic, commercial, industrial etc.). In this sector, a private 

company should be established to run the connections, disconnections, metering and 

collections of electrical energy sales from the various consumers. 
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It is worth noting that Socotra may not need a transmission system as this would depend upon 

the installation whereabouts of the electrical power plants and where the consumers are 

allocated. 

5.3.2 Mainland Rural Population who cannot be connected to the National Grid 

Table (3.15) of Chapter Three illustrates Strategy Options 1 and 2 for the electrical power 

required to electrify the rural population that cannot be connected to the national grid. The 

immediate need for electrical power  per Strategy Option 1 would be about 695MW in 2020 

to about 1,700MW in 2050.  

The ideal solution would be to make use of the Solar PV systems to provide the needed 

electrical power for each rural household. Obviously, the size of the Solar PV System to be 

installed would be based on an individual household’s needs and its financial ability
84

.  This 

means that it would be necessary to open up for local and international investments to set up, 

sell and maintain the solar PV systems for the rural household population. This will benefit 

Yemen in various ways, particularly in creating jobs for University graduates and generating 

income from customs and taxations etc.  

To encourage low income households to install such systems, the Yemeni government  

should take the following actions: 

1- Cancellation of all types of taxes and customs duties on photovoltaic system 

components, which would in turn reduce the prices of photovoltaic systems and allow 

a large number of households to purchase the system. This would be in the form of a 

government subsidy for the electrification of rural households. 

2- The establishment of a unified pricing by the relevant governmental authorities for 

each component of the photovoltaic system and in agreement with the supplier, the 

seller and the distributor. A statement for this pricing should be made through 

different media releases and by setting the price list of the photovoltaic system 

components at sales points.  

3- Monitoring the market of the local photovoltaic systems, especially for lighting 

systems used by rural households etc. 

4- To promote the culture of electricity generation from solar energy and to point out the 

environmental importance of renewable energy through different media channels. 

 

Referring back to Table (3.15) of Chapter Three and assuming that the total power required 

for Strategy Option 1 for the rural population that cannot be connected to the national grid as 

well as assuming that the present price of the solar PV systems is about US$1.97/Watt, then 

the amount of initial investment in 2020 will be around US$1,369 million increasing 

consecutively as shown in Table (5.8). This is a market which cannot be easily ignored. 

                                                                 
84

 Towfick Sufian & Abdulraqib Asaad “Stand Alone Solar PV Systems, A Solution to Electrify Yemen’s Rural 

Households” Hayel Saeed Anaam Science and Art Prize award – 16
th

 Award for the Year 2012. 
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Table (5.8): Total Power Required for Rural Population that cannot be connected to the 

National Grid – Strategy Option 1 and its Corresponding Estimated Investments up to the 

Year 2050. 

 2020 2025 2030 2035 2040 2045 2050 

Rural Population (millions) 8.69 10.00 11.79 13.6

5 

15.81 18.32 21.22 

Total Power Required – 

Strategy Option 1 (MW) 

695 800 943 1,09

2 

1,264 1,466 1,698 

Estimated Initial and 

Corresponding Consecutive 

Investment Cost in (million 

US$) 

1,369.2 206.9 281.7 293.

5 

338.8 397.9 457.0 

 

 Chapter Six 

Investment in the Electrical Power Generation, Transmission and Distribution Sub-Sectors 

 

6.1 Introduction 

Yemen’s electrical industry faces many challenges, particularly in the following sectors: 

1- The Power Generation Sub-Sector, 

2- The Power Transmission Sub-Sector (Transmission Network), and 

3- The Power Distribution and Customer Connection Sub-Sector (Distribution Network). 

 

In this chapter, a strategic solution will be suggested on how to deal with these three sectors. 

6.2 The Power Generation Sub-Sector 

In order to better regulate this sector and eliminate the corruption within it, the production or 

generation of electricity should not be restricted to the public sector, but be extended to local 

and foreign private investors.  

The entities that can invest in the production and generation of the electrical power in Yemen 

can be: 

1- The Yemeni Government represented by the Ministry of Electricity and PEC, 

2- Insurance and Pension Authorities – Government Sector, 

3- Insurance and Pension Authorities – Private Sector, 

4- Yemeni Investors from within and outside Yemen, 

5- Arab Countries and/or Arab Companies, 

6- Non-Arab Countries and/or Non-Arab Companies. 

 

The existing power plants such as the thermal power plants in Aden, Hodeida and Mocha as 

well as the gas power plants of Ma’rib I and II and others should remain in the ownership of 

the Government of Yemen. The Government of Yemen can open partnerships for the (2), (3) 
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and (4) investment parties above to invest in the new power plants on the pipeline such as the 

600MW Coal-fired power plant due to be financed by the Chinese Government with a soft 

loan and or the others that are planned to be installed in the near future. This would ease the 

cost burden on the government at this early stage. 

Investment parties (5) and (6) can be directed to invest in the generation of electrical power 

from geothermal energy, wind energy, solar energy and natural gas. In this case, any investor 

can have the right to own one or more power plant or can have shares with others. The 

investors can have full rights to manage and run their own plants as they see fit without the 

interference of the Government of Yemen. The Government of Yemen can have shares in 

these plants but not exceeding 20%.  

To encourage the abovementioned investments, the Government of Yemen should preserve 

the rights of the investors as well as secure and encourage further and continuous investments 

in the power sector.  

6.3 Government’s Returns from Private Investments and Partnerships 

The government will benefit from private investment as well as the partnerships forged, for 

example by: 

1- Solving the problem of power generation deficit, 

2- Saving the resources that would have been necessary to build new power plants  to 

cover the increasing electrical demands of consumers, 

3- Receiving an income from: 

a. Its shares in the investments, 

b. Income tax from the employees employed by the private sector, 

c. Taxes on investment income. 

 

The Government therefore may like to revisit the distribution of the investment between the 

public sector, ocal private investors and foreign investors to enable public-private 

partnerships.   

 

6.4 Electrical Power Transmission Sector 

The electrical power transmission sector refers to the transmission network (national grid) 

that transmits electrical power and energy from the generation plants to the distribution 

networks and eventually to the consumer. Due to the importance of this sector and securing 

it, the transmission network should be managed by the Government.  

However, it may be beneficial for the government to distribute this sector amongst several 

companies where each company would take responsibility for transmitting electrical energy 

from certain allocated electrical power plants.  For progress in this sector, transmission losses 

should be reduced to a minimum, the reliability of transmission networks should be increased 

and access to electricity should be ensured through inter-governmental partnerships with 

neighbouring countries.  
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6.5 Electrical Power Distribution Sector 

The electrical power distribution sector refers to the distribution network that receives 

electrical power and energy from the transmission system and distributes it to the end user 

(i.e. the consumer). Also, this sector is responsible for connecting and disconnecting the 

electrical current to the end users (subscribers) and collecting the cost of electricity from 

them through modern costs calculation and collection methods.  

In order to facilitate the above, this sector should consist of several companies distributed 

across the Governorates of Yemen so that each company can be given a certain area to cover. 

The distribution sector should be managed solely by the private sector (i.e. local and 

overseas-based Yemeni investors, local government and private insurance and pension 

authorities). 

It is economically beneficial to allocate the distribution sector to several local companies as 

doing so would decrease electricity distribution losses and ensure that the cost of electricity is 

collected from all end users despite their different classifications.  

 

 

Chapter Seven 

Conclusions and Recommendations 

7.1 Conclusions 

The Post Conflict Reconstruction Strategy Study has discussed the present circumstances of 

the electricity and energy sector of Yemen. It has also shown the damage caused by the 

conflict as well as highlighted the Ministry’s estimation of the funds required to recover the 

electrical system to at least the present status. In 2018, the Ministry of Electricity and Energy 

(MOEE) estimated that it would require monies in the region of US$85.6 million to recover 

the maximum total installed power capacity of 1,670MW.  

The proposed strategy aimed to establish three scenarios to electrify the entire Yemeni 

population (i.e. rural and urban) projected to the year 2050. Three strategy scenarios were 

chosen based on minimum, medium and high requirements of electrical energy per capita. 

Strategy Scenario 1 considered an amount of 402kWh/year/capita i.e.  about 

1.10kWh/day/capita with a power of 110W/capita, while Strategy Scenario 2 and 3 

considered 730kWh/year/capita (about 50% of the share of Tunisian/capita in the year 2014) 

i.e. about 2.00kWh/day/capita with a power of 200W/capita and 1,460kWh/year/capita (about 

50% of the share of the world average/capita in the year 2014) i.e. about 4.00kWh/day/capita 

with a power of 400W/capita respectively. The power requirement by the entire Yemeni 

population projected to the year 2050 was calculated for the three scenarios of the strategy 

and amounted to figures illustrated in the table below (Table (3.6) of Chapter Two):  

Electrical Power Requirement Growth for Strategy Scenarios 1, 2 and 3 for the Yemeni 

Population up to 2050  

 2015 2020 2025 2030 2035 2040 2045 2050 
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Total Power 

Required Strategy 

Scenario 1 (MW) 

3,175 3,766 4,469 5,307 6,305 7,494 8,898 10,57

3 

Total Power 

Required Strategy 

Scenario 2 (MW) 

5,766 6,846 8,124 9,648 11,46

2 

13,62

4 

16,17

8 

19,22

3 

Total Power 

Required Strategy 

Scenario 3 (MW) 

11,532 13,69

2 

16,24

8 

19,29

6 

22,92

4 

27,24

8 

32,35

6 

38,44

5 

 

Due to the mountainous terrain of Yemen, the rural populations were divided into four types 

to distinguish between those that can be connected to the national grid and those that cannot 

be connected to it. Two types of rural populations were identified as those  located in village 

clusters either near the national grid or a little further from it, but with the possibility of being 

connected to it at high costs. The other two types were rural populations living in village 

clusters that cannot be reached by the national grid or at prohibitive costs. 

Therefore, the modified power requirements of the newly categorised Yemeni population 

were calculated and projected to the year 2050. The first of the three scenarios of the strategy 

for the Yemeni population that can be connected to the national grid is depicted in the table 

below (Table (3.12) of Chapter Three): 

Power Required until 2050 for the Population of Yemen Who Can be Connected to the 

National Grid – Strategy Scenario 1, 2 and 3 

 2015 2020 2025 2030 2035 2040 2045 2050 

Total Power 

Required Strategy 

Scenario 1 (MW) 

2,342 2,810 3,369 4,010 4,803 5,755 6,883 8,238 

Total Power 

Required Strategy 

Scenario 2 (MW) 

4,258 5,108 6,124 7,290 8,732 10,46

2 

12,51

4 

14,97

8 

Total Power 

Required Strategy 

Scenario 3 (MW) 

8,516 10,21

6 

12,24

8 

14,58

0 

17,46

7 

20,92

4 

25,02

8 

29,95

6 

 

As for the rural population that cannot be connected to the national grid, a different special 

strategy was formulated for them where two strategy options were considered, the first of 

which assumed that an energy of 480Wh/day/capita, corresponding to 

3.360kWh/day/household (an average of 7 persons per households is taken in rural Yemen) 

with 560W/household and the second strategy option assumed an energy of 

660Wh/day/capita, corresponding to about 4.62kWh/day/household with 770W/household. 

The power required for the rural population that cannot be connected to the national grid 

projected to the year 2050 is as shown on the table below (Table (3.15) of Chapter Three).  
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Total Power Required for the Rural Population that Cannot Be Connected to the National 

Grid – Strategy Option 1 and 2 

 2015 202

0 

2025 2030 2035 2040 2045 2050 

Total Power Required – 

Strategy Option 1 (MW) 

603 695 800 943 1,09

2 

1,26

4 

1,46

6 

1,69

8 

Total Power Required – 

Strategy Option 2 (MW) 

829 960 1,10

0 

1,29

7 

1,50

2 

1,74

0 

2,01

5 

2,33

4 

 

A proposed first phase strategy for power generation for the Yemeni population that can be 

connected to the national grid for the years 2020 to 2040 has been formulated. The first phase 

strategy was based on Strategy Scenario 1 (i.e. excluding the population of Socotra from the 

calculation since they cannot be connected to the national grid of the mainland) and a 

proposed power generation to fulfil the needs of the Yemeni mainland population that can be 

connected to the national grid together with a calculation of the investment needed to build 

power plants. A mixture of power plants (thermal power plants, gas power plants, solar 

power plants, wind power plants and geothermal power plants) have been chosen and a 

summary is depicted in the table below (Table (5.6) of Chapter Five):  

Summarized Electrical Power to be Installed for the Mainland Population that Can be 

Connected to the National Grid and Its Corresponding Average Capital Investment Cost 

Spread Over the Strategic Period 2020 - 2040 

 202

0 

202

2 

202

4 

202

6 

2028 2030 203

2 

203

4 

203

6 

203

8 

204

0 

New Power 

Plants (MW) 

 900 600 500 500 600 400 200 250 300 200 

Correspondin

g Investment 

(Million US$) 

 900 750 589 1,15

1 

1,25

0 

392 560 470 294 394 

 

A grand total of US$6,759 million (6.759 Billion US Dollars) investment capital spread over 

the next 20 years will be needed and allocated in order to fulfil the needs of the electrical 

power by the Yemeni population that can be connected to the national grid.  

The strategy proposed for electrifying the Socotra island population and the mainland rural 

population would be to invite investments from some of the government sectors such as the 

insurance and pension sectors as well as the private sector (from within or outside the 

country) to participate in the generation and distribution of electrical power to fulfil the needs 

of the population that cannot be connected to the national grid. The ideal solution would be to 

make use of the solar PV systems to provide the electrical power needs for each rural 

household. The total power required for Strategy Option 1 for the rural population that cannot 

be connected to the national grid as well as the initial investment needed and projected to the 

year 2050 has been estimated as shown in the table below (Table (5.8) of Chapter Five): 
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Total Power Required for Rural Population that can't be connect to the National Grid – 

Strategy Option 1 and its Corresponding Estimated Investments up to the Year 2050. 

 2020 2025 2030 2035 2040 2045 2050 

Total Power Required – Strategy 

Option 1 (MW) 

695 800 943 1,09

2 

1,26

4 

1,46

6 

1,69

8 

Estimated Initial and 

Corresponding Consecutive 

Investment Cost in million US$ 

1,369.

2 

206.

9 

281.

7 

293.

5 

338.

8 

397.

9 

457.

0 

 

It is estimated that an investment of US$3,802 million (3.802 Billion US Dollars) spread over 

the next 30 years will be needed to be able to electrify the rural population that cannot be 

connected to the national grid.  

The Post Conflict Reconstruction Strategy Study here involved only the power generation of 

electrical energy to fulfil the needs of the Yemeni rural and urban population. The national 

grid and the transmission and distribution systems have not been considered and were left for 

the Public Electricity Cooperation (PEC) and the Ministry of Electricity and Energy (MOEE) 

to identify the extensions, the upgrading and the strengthening of the transmission and 

distribution lines in accordance with the generating capacity installed and the location of the 

installation. The distribution network will also have to be dealt with, in particular, when the 

clusters of population to be connected have been identified. 

7.2 Recommendations 

It is important that the Public Electricity Cooperation (PEC) and the Ministry of Electricity 

and Energy (MOEE) take note of the following recommendations and make sure they are 

fulfilled and carried out in order to successfully execute the strategy proposed. 

1- Improve the efficiency of the electricity energy industry and reduce the deteriorations 

that results from poor routine and periodical maintenance of the electricity sub-sectors 

(generation, transmission and distribution) by providing training and qualifying 

technical engineers to fill the gap in this aspect, especially in the new techniques of 

generating electricity from renewable or sustainable primary energies,  

2- To work to achieve high reliability in the three sub-sectors in all circumstances, 

especially the grid transmission network so that Yemen can be connected with the 

transmission networks of neighbouring countries, 

1- Work to increase power generation through the construction of new generation plants 

that use natural gas, wind power, geothermal energy and solar energy, 

2- Work on developing the transmission and distribution networks and solving the 

bottlenecks, 

3- Encourage investment in the electricity power generation and power distribution sub-

sectors, 

4- Develop a special investment law for the electric power industry in Yemen to 

encourage internal and external investors and to regulate the sector (“Best practices in 

regulatory reform” as approved by the Energy Charter Conference could be 

considered), 
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5- Develop policies to regulate access to electricity, 

6- Prepare technical studies to enable future electrical interconnection with neighboring 

countries to achieve sustainable power supply for consumers, 

7- Set strict controls for all types of household electrical appliances and also all kinds of 

electrical appliances used in different industries to be highly efficient and economical 

in electricity consumption. 

Revive the Power Sector Strategy Note issued in March 2006, which outlined medium-term 

intervention measures, which included the following: 

 Implementation of the gas-to-power policy to address the demand-supply gap and 

reduce the cost of producing power, 

 Improvement of the efficiency and governance of PEC through corporatization and 

commercialization, provision of equity, debt relief and fuel subsidy as well as 

introducing programs to collect unpaid bills, reduce electricity losses, and 

rehabilitation of generation plants and transmission networks, 

 Addressing the challenges of rural electrification through the development of a 

comprehensive Rural Electrification Strategy including the development of renewable 

energies,  

 Adopting a legal framework as a legal basis for reforming the industry, and  

 Establishing an independent regulatory authority to promote efficient management of 

the industry
85

.  

 

Revive the proposed strategy for Renewable Energy and Energy Efficiency (RE and EE), 

which was pending the availability of funds to start implementation of prior to the year the 

conflict began, i.e. 2015, which had the following general policy objectives:  

o To optimize the utilization of domestic energy resources to prevent increasing 

dependence from future fuel and energy / electricity imports and to improve security 

of fuel supply (energy security),  

o To diversify the country’s energy mix and decrease dependence on fossil fuels by 

increasing the share of renewable energies in electricity generation (from the 

interconnected national grid to isolated grids down to household levels), to improve 

the country’s economic situation, and to protect the environment and climate by 

reducing GHG emissions (“Best practices in regulatory reform” as approved by the 

Energy Charter Conference could be considered),  

o To ensure poverty alleviation, sustainable rural development and economic growth by 

promoting access to decentralized renewable energy conversion technologies, which 

should be incorporated in governmental development plans in all relevant sectors,  

                                                                 
85

 Climate Technology Centre & Network, ‘Yemen (2012)’ available at: https://www.ctc-n.org/content/yemen-

2012.  

https://www.ctc-n.org/content/yemen-2012
https://www.ctc-n.org/content/yemen-2012
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o To eliminate peak energy shortages faced by the electricity sector through the 

promotion of renewable energies as well as through improved energy efficiency and 

conservation among main consumer classes,  

o To alleviate the impact of rising fuel and electricity prices on the poor by promoting 

energy efficiency and conservation initiatives, and  

o To promote the development of the sustainable electricity sector by creating and 

opening up the Yemeni electricity market in the field of renewable power generation 

and power distribution in rural areas, to foreign and private investors (independent 

target power producers) as well as to various non-governmental institutions to provide 

renewable energy services in rural areas (rural energy service providers).  
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