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Executive Summary

Yemen is one of the most promising countries in the exploitation of solar energy by virtue of
its geographical location. Yemen also has many other renewable sources of energy such as
wind power and geothermal potential, as well as tidal energy, biomass energy, and others.
This Policy Paper focuses on perspectives of application of solar energy in Yemen, especially
the photovoltaic solar power for electricity generation. Following a review of past and present
applications of solar power, current challenges and available opportunities are discussed.
Options for large-scale solar applications are extensively analyzed and evaluated. The paper
concludes with a pack of recommendations in the form of policy directions that can be adopt-
ed by the government.

The contribution of renewable energy sources in general and solar energy in particular to the
production of electric energy in Yemen was still very small. Except for the recent period in
which public electricity services collapsed, the citizens themselves had to resort to the use of
solar photovoltaic power to provide a low proportion of their electricity needs. In the past,
successive governments have failed miserably to exploit this vast resource and harness it to
advance the development process. Institutional and organizational weakness and non-enforce-
ment of laws have impeded any progress towards the deployment and introduction of renewa-
ble energy programs, creating an environment of repugnance for domestic and foreign invest-
ment in this area.

In 2012, the Council of Ministers approved renewable energy, energy efficiency and rural
electrification strategies, which, among other things, called for the contribution of 10 to 15
percent of Yemen's electricity by 2020 and the installation of 20,000 solar power units in rural
homes in Yemen. The national environmental strategies and plans are also full of policies and
procedures that have never been implemented to reduce the pollution of the environment,
particularly in the field of electricity production by adopting mechanisms and techniques for
the exploitation of clean energy, especially solar energy.

In the past, there have been limited uses of photovoltaic solar power for many decades in
Yemen, especially in the field of telecommunications, television broadcasting and the military
sector. Some small projects have also been implemented to feed some schools and clinics in
remote areas with electric power and some small villages using solar panels as well as for
pumping water. However, most of these projects have been abandoned because of neglect and
lack of follow-up. The rural electricity authority of the Ministry of Electricity has implement-

ed modest solar projects for rural areas to some remote areas in some governorates. Interna-
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tional cooperation projects with Yemen have also contributed to the implementation of some
limited pilot projects to provide electricity through solar systems to some schools and health
facilities and to pump drinking and irrigation water.

However, the project "Promoting the diffusion of uses of solar technology", which was led by
the Ministry of Industry and Trade and started implementation in 2014, is the first real initia-
tive of the government in cooperation with the development partners in Yemen in the right
direction. Unfortunately, this project has not been sustained due to the circumstances that
have occurred since the year 2015.

Currently, the collapse of the services of the General Electricity Corporation, the steady
increase in the prices of oil derivatives and the low cost of solar systems that flooded the local
market led to the urban and rural population to use solar energy systems to meet their respec-
tive needs of electric power according to their financial capabilities. The real estate, commer-
cial sectors and the governmental administrative units used also the same approach to secure
their energy needs in the same way to ensure the continuation of their activities. A capacity of
around three hundred megawatts of photovoltaic solar systems have been installed during
2015 and 2016 according to some estimates.

Applications of solar power needed no longer support to overcome the technical and social
difficulties after this boom, since the citizens have found in the solar energy their desired objec-
tive in this dark period of development setbacks in Yemen and accept them as a clean and safe
source of electrical energy. The understanding of the components of solar energy systems has
risen in most segments of the society. Another positive aspect is clearly manifested in the
consumption behavior of the population by rationalizing the use of electric energy and energy
saving with attention to the concept of energy efficiency. However, the most important
challenges and obstacles lie in the inadequate legislative, institutional and organizational
aspects, particularly to encourage the wide range use of renewable energy applications, mainly
solar energy.

The absence of a long-term, clear national vision and appropriate and comprehensive govern-
ment-wide strategies for the use of renewable energy in general and solar energy in particular
as a substitute for traditional energy sources and the adoption of a sustainable low-emission
development strategy based on clean energy is one of the most important challenges to be
overcome in the near future.

Perhaps the most important challenges currently facing the citizens are the economic inflation
and continuous decline in the value of the national currency under the exceptional circum-

stances experienced by the country, which weakens the purchasing power for the acquisition
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of imported equipment and devices, especially those related to solar power systems. This
could limit the spread of solar energy uses in future unless the government intervenes with
appropriate policies. Moreover, the absence of control over the quality and appropriateness of
imported solar systems and their inputs and thus flooding the domestic market with fake and
imitation products may be negatively reflected and constitute a major economic burden on the
citizen leading to a setback or reaction to the diffusion of solar energy.

The following Solar Power Options are extensively analyzed and evaluated:

Large-scale Power Generation through Solar Farms.

Solar farms are one of the best alternatives to meet the deficit in generating electricity and is
economically feasible due to its guaranteed income.

Exploitation of Solar Energy by Conventional Systems Isolated from the Public Electricity
Grid (Off-grid solar systems).

This option has been proven by long-term use, especially in the past decades, for remote areas,
and is now an easy practical option, particularly during the last three years in urban centers.
Solar Roofs to Sell Energy Produced (On-grid solar systems).

In addition to other economic and environmental benefits, this option enables the exploita-
tion of solar energy as a source of electrical energy without the need to use batteries to store
energy as is currently the case, but it requires a reliable public network for exchange of energy
produced.

Exploitation of Solar Energy to Achieve Sustainable Agricultural Development

The agricultural sector is one of the promising sectors for solar energy applications, especially
in the area of water pumping and operation of modern irrigation systems. In addition, solar
PV systems can also be used to provide electricity to farmers for lighting purposes and to
manage agricultural production activities as well as for those working in the field of fisheries.
Solar Energy for the Development of Rural Areas

Solar power systems are an ideal solution to enable the rural community to obtain safe, clean
and sustainable energy and to use it to meet their basic needs, such as education, health,
communications and water pumping. The empowerment of rural communities to access a
sustainable energy source will create many income-generating opportunities.

Urban and Rural Street Lighting Using Solar Lighting Systems

The lighting of city streets, including bridges, tunnels and roads connecting cities and rural
areas using solar lighting systems will provide lasting lighting without interruption and will
raise community awareness of the benefits and advantages of solar energy, while saving

millions of riyals spent in lighting such systems via public grid.
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All the above options are necessary and urgent for the development of Yemen and are all
effective and technically, economically, socially and environmentally feasible. In addition, they
are mature, available and constantly developing, provided there is a supportive political will.
The following Conclusions and Recommendations are proposed:

First: Immediately and in the Short Run

Take advantage of reconstruction programs to implement typical/idealistic solar projects as an
alternative to traditional sources of energy in sectors that require accelerating the restoration
of stability and providing basic services to the population such as education, health, clean
drinking water, sanitation services and the continuation of agricultural activities through the
implementation of solar water pumping projects.

Establishment of a support fund as a vessel to provide subsidies for solar systems to poor
groups due to the increasing weakness of purchasing power of many segments of Yemeni socie-
ty in urban and rural areas due to the continuous deterioration of the value of the national
currency recently.

Develop government policies that include measures to encourage the import of solar energy
systems and their accessories by exempting them from customs, for example, and establishing
tax incentives for companies and institutions active in solar projects.

Setting policies to protect consumers from commercial fraud, flooding the local market with
counterfeit and fake products, and setting up technical standards to control the import of
solar energy systems and accessories in cooperation with the Standards and Metrology and
Quality Control Authority and implementing control and inspection programs in cooperation
with customs, Chambers of Commerce and Industry and local authorities.

Designing capacity-building programs for existing and future civil society organizations to
prepare them for effective participation in the implementation of solar energy programs and
projects.

Design programs for qualification and/or re-qualification of technicians and engineers to
engage in the solar energy market.

Encouraging small enterprises active in the services field of solar energy systems and accesso-
ries, whether in the local manufacturing of some components and/or supply and installation
and after-sales service by facilitating access to funding from the institutions of micro - and
small finance and from local banks.

Second: When Stability Resumes

Develop a Long-term Low Emission Sustainable Development Strategy based on sustainable
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energy sources with time-bound goals that will result in policies and programs for integration
into the five-year plans and investment programs.

Prepare and Develop a Legislative Framework that Stimulates the Dissemination of the Use of
Solar Energy Technologies focusing on encouraging investment in the field of solar energy
related to the sale and purchase of produced energy and the requirements for connecting to
the public network and promotion of Public-Private Partnerships.

Institutionally: Establishment of an independent New and Renewable Energy body as a nation-
al umbrella for coordination among all relevant development sectors and as a national
platform for cooperation with the regional and international environment, building on the
successful experiences of countries similar to Yemen. It will also be necessary to restructure
energy sectors in Yemen, especially the electric power sector, to meet the challenges of integrat-
ing renewable sources of energy into the transport sector (to link large solar farms) and/or the
distribution sector (to link small and medium solar systems).

Financing Solar Projects: Create the appropriate tools and means to finance solar energy
projects for individuals and local organizations, especially farmers, whether by setting up
financial funds for this purpose (e.g. the solar energy support fund) or in partnership with the
local and foreign private sector, banks, microfinance institutions and donor cooperation.
Education, Culture and Awareness Raising: This includes integrating the concepts of clean
energy into the curricula of all educational stages, introducing the technology and uses of
solar energy in particular and renewable energy in general in the scientific and engineering
disciplines in the vocational and technical training institutions and universities in undergradu-
ate and postgraduate studies. In addition, specialized research centers in this field have to be
established to conduct applied scientific research, capacity building and partnership/network-
ing with external institutions such as scientific research institutions and development organiza-
tions interested in solar energy. Media organizations have to participate in enlightening and
awareness raising of the community on the benefits of clean energy and its rational use.
Development of National Technical Standards and Specifications for Solar Energy Technology
and Applications in cooperation with regional and international organizations and enforcing
their Application together with various authorities, foremost of which is the Ministry of Indus-
try and Trade and Customs Authority. The establishment of national centers for inspection
and quality control in accordance with national standards and specifications would protect the

consumers from counterfeit, fake and unsafe products.
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