BRINGING CLEAN ENERGY
AND CO-BENEFITS TO REMOTE
COMMUNITIES IN TAJIKISTAN
AND AFGHANISTAN

Pamir Energy

This case study shows how clean, affordable and reliable electricity can be
provided to thousands of people even in the poorest, most remote and
difficult terrains. The initiative simultaneously reduces energy poverty and
carbon emissions while generating multiple co-benefits for local people,
including increased incomes, improved food security and community well-
being, reduced deforestation, improved health from removing smoke from
biofuels from homes, and improved healthcare and educational outcomes.
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EXECUTIVE SUMMARY

After the collapse of the Soviet Union (USSR) in 1991 and the ensuing
five-year civil war, Tajikistan’s electricity infrastructure was left in a weak
state. The Gorno-Badakhshan Autonomous Oblast (GBAO), also known
as Viloyati Mukhtori Kuhistoni Badakhshon (VMKB), is a remote
mountainous area in the Pamir Mountains in the east of the country,
bordering Afghanistan, China and the Kyrgyz Republic. VMKB is
Tajikistan’s largest region, making up 47% of the country’s area, and also
the poorest, with 54.5% of its population living below the poverty line.
The region is one of the worst affected by poor infrastructure, and large
parts of it are not connected to the Tajik national grid. Only 13% of the
population of 220,000 in VMKB in 2002 (4% of the total population) had
access to electricity before the Pamir Energy company was established
(Ashden, 2017). In winter people suffered as they were unable to heat
their houses, schools, health centres and businesses. Many people used
wood fuel, kerosene or animal dung to heat their homes and to cook; as
a result, smoke inhalation led to respiratory illnesses, and 70% of the
region’s forests were destroyed in less than 10 years following the
collapse of the USSR (lbid.).

In the 1990s the Government of Tajikistan struggled to maintain existing
electricity services and could not provide or attract the investment
needed to upgrade the hydropower network bequeathed by the USSR
(World Bank, 2011). In December 2002, a private public partnership
(PPP) was established through a concession agreement signed between
Aga Khan Fund for Economic Development (AKFED), an arm of the Aga
Khan Development Network (AKDN), and the Government of Tajikistan.
Under the terms of the PPP, the Government of Tajikistan granted a 25-
year concession to Pamir Energy, a private company and subsidiary of
AKFED, to supply power to the VMKB area until 2027 (Jumaev, 2018).
Pamir Energy is responsible for developing, maintaining and operating all
energy infrastructure and assets within the concession area of Viloyati
Mukhtori Kuhistoni Badakhshon (VMKB), which it will transfer back to the
government at the end of the concession in 2027. AFKED has a 70%
controlling share of the company. Other international bodies have
provided finance, grants and technical assistance at different stages of
the project.

In the first phase, between 2002 and 2012, $37m was invested to repair
and upgrade electrical infrastructure and to expand generation capacity
in the VMKB region. Eleven small and medium hydropower plants and
4,300km of old transmission and distribution lines were repaired
(Ashden, 2017). Most of the micro hydropower plants were restorations
or upgrades of Soviet-era plants that had either stopped working or were
only partially working. Eight of the plants are linked to Pamir Energy’s
main grid and three are linked to micro-grids. The project has provided
96% of households in the area with reliable, clean and affordable energy
and has reduced both harmful smoke inhalation and deforestation
(Ashden, 2017), and also helped schools and hospitals to purchase



heaters in 2015 (Pamir Energy Communication, 2020). The company is
currently implementing a hybrid model of hydro, solar and wind energy
options to bring electricity to the remaining 4% of the population in the
VMKB region (Jumaev, 2018; Price and Hakimi, 2019).

In the second phase of the project, from 2012 onwards, partnerships with
and funding from a number of international bodies provided funding that
allowed Pamir Energy to expand the network in VMKB and also extend
transmission lines across the Panj River into Shugnan District in northern
Afghanistan (Taylor, 2017). The Shugnan District is split between
Tajikistan and Afghanistan. In 2016, clean and affordable electricity was
transmitted to nearly 3,000 people in the communities of Deshor and
Wiriz in this part of the Badakhshan Province, many of whom had never
had access to electricity before. Pamir Energy also improved the
availability of clean, affordable and reliable electricity for another 20,000
people in Afghanistan. In total it serves just over 41,000 people in
Northern Afghanistan through the cross-border projects which now also
extend into Ishkashim, Maimai, and Nusai districts.

Concessional grants from the Swiss government and the International
Development Association (IDA) have enabled electricity to be provided at
subsidized rates to low-income households. In 2016, the government of
Tajikistan began providing subsidies rather than international donors
(Personal Communication, 2020, Pamir Energy personnel).

KEY INSIGHTS

This case shows how clean and affordable energy can be provided at
scale even to the most remote communities. It also shows how
investment in the subsidized provision of clean, affordable and reliable
electricity can simultaneously reduce energy poverty and generate
important co-benefits, including increased incomes, improved food
security and community wellbeing, reduced deforestation, improved
health from removing smoke from biofuels from homes and improved
healthcare and education outcomes.

In addition to these benefits for the whole community, women benefited
from the reduced time spent finding biofuels and reduced maternal
mortality rates. Their time could be spent earning income and learning
instead. In terms of environmental sustainability, the energy is 100%
renewable; the hydropower stations using run-of-river hydroelectric
turbines; these reduce the impact on the land because no dams are
required. Moreover, the use of diesel and biofuels, and consequently
deforestation, are reduced and replaced by affordable, clean and reliable
energy.

The case is also of interest as it used a PPP to attract development and
concessional finance — more than $112m to date — to develop and scale
up energy infrastructure (personal communication with Pamir Energy
Personnel, 2020) at a time when government lacked the capacity or
finance to provide it itself. PPPs are controversial. Some argue that
strategic infrastructure such as energy, and essential services such as



health and education, should be publicly provided to ensure democratic
accountability and achieve important non-financial goals (Cumbers,
2014), although it is also recognized that some public goals can also be
achieved via government subsidies or regulation. PPPs have also been
criticized for skewing decision making and financial gains in favour of
private shareholders while transferring costs and risks to the host
government or to customers, as well as for providing poor value for
money and creating large debts. (World Bank, 2016; World Bank, 2019a;
Willoughby, 2015). Pamir Energy appears to have mitigated some of
these problems:

» Under the terms of the 25-year concession agreement Pamir Energy
uses, operates and manages all the energy assets including the
hydropower infrastructure. Ownership stays with the government and
at the end of the period, having built up and strengthened the physical
and human infrastructure, assets and resources, Pamir Energy will
transfer them back to the government in a way that ensures their
financial and operational sustainability.

» AKFED, a development agency, has the controlling stake in Pamir
Energy, which helps to ensure that development objectives are met
and prioritized.

» The blending of development and grant financing, and more recently
the use of government subsidies, has helped to ensure energy tariffs
are affordable for low-income households and are financially
sustainable.

» A second set of agreements was created between the Government of
Tajikistan and the partners in the project, including a development
credit agreement between the government and IDA, which reinforces
elements of the concession agreement; a project agreement between
Pamir Energy and IDA, which commits the company to certain
performance criteria; and a social protection scheme, which placed
grants from IDA and the Swiss government into a trust fund,
supported by the World Bank, to ensure that electricity tariffs are
affordable for local people.

» The government and other bodies monitor and regulate Pamir Energy
to ensure that it is meeting these commitments.

» Pamir Energy does not have private shareholders so reinvests all its
surplus into capital and operational expenditures to support the
company’s operations.

Other aspects of the initiative that have helped to enable rapid scaling up
and poverty reduction benefits in this case include:

+  Community engagement was important at the planning stage and
essential in helping to overcome subsequent challenges.

« Pamir Energy’s monitoring of the business allowed for continual
improvement (functional scaling) as problems were identified and
rectified e.g. introducing in-home energy smart meters to reduce
overuse and underpayment, which were affecting the functioning of
the grid.



» There was pre-existing, albeit failing, clean energy infrastructure that
could be restored and improved.

WHAT HAS CHANGED?

THE CHALLENGE

Under the former Soviet regime, up to 60% of energy in Tajikistan was
provided by diesel fuel generators (Markandya and Sharma, 2004). Much
of the country relied on Soviet-subsidized diesel generators, but when
the USSR collapsed diesel deliveries ceased. The collapse of the Soviet
empire also led to a five-year civil war in Tajikistan, which lasted from
1992 to 1997 and further weakened infrastructure in the Viloyati Mukhtori
Kuhistoni Badakhshon (VMKB) region. The population of VMKB today is
226,900, and 51% of its people live below the poverty line (Hakimi and
Price, 2019). The degrading of VMKB'’s infrastructure during the civil war
meant that only 13% of VMKB households had access to electricity in
2002, when Pamir Energy was established, and that was of low quality
(Ashden, 2017).

In addition to weak infrastructure, there were three challenges specific to
the region: low temperatures at a high altitude, a lack of local energy
resource options and long journeys to deliver external fuel supplies
(Kraudzun, 2014). VMKB has extreme temperatures which frequently fall
below -40°C, and the average temperature in January is —18°C.
Temperatures remain below zero for 6-7 months of the year (Ibid.).

In Afghanistan, the project was later extended into an area where many
people had never had electricity before. Infrastructure in Afghanistan has
historically also been weak, and it suffered further during the Soviet—
Afghan war. The investment by USAID and the Aga Khan Fund for
Economic Development (AKFED) brought electricity to a remote area
9,500 feet above sea level (Taylor, 2017). Communities here are many
hours of hard driving away from the district capital Ishkashim, which itself
is a full day’s drive from Kabul (Taylor, 2017).

The lack of electricity had a number of consequences. First, basic
services were negatively affected: health centres, schools and
businesses all had to close when they were without electricity. These
closures were particularly bad during the long winter months, and
households suffered at night. Students were hindered by school closures
by the lack of access to technology (such as computers) and by having
no light to study in the evenings. Health centres could not offer
complicated operations without a reliable electricity supply, and for
women giving birth it was more dangerous. With the lack of electricity in
the Pamir region, these basic services were either very patchy or did not
exist at all.



Second, there were adverse impacts on local people. The closure of
businesses, schools and medical centres meant fewer job opportunities,
particularly in the winter. Income was also negatively affected by the
need to use expensive fuels. Many of the region’s 220,000 residents (the
population size in 2002) had to rely on kerosene, coal, animal dung and
firewood to light and heat their homes and to cook. These fuels were
expensive and, due to the remote nature of the area, there was the
additional cost of transportation to collect the fuel.

Third, the use of wood as a fuel contributed to deforestation: Tajikistan’s
Department of Forestry estimated that, between 1992 and 2002, 70% of
the region’s forests were lost to firewood collection (World Bank, 2011;
Ashden, 2017). Deforestation is a factor in climate change, due to the
reduced number of trees absorbing CO- from the air. Households also
used biofuels, such as a shrub called teresken, to heat their homes
(Patron and Pachova, 2010). Using wood or shrubs resulted in negative
health impacts due to smoke inhalation in the home, which led to an
increase in respiratory illnesses.

Finally, women and girls were affected by the lack of electricity because
they had to spend hours collecting wood for fuel, which restricted the
time they had for generating income or accessing education. It also
increased the challenges of maintaining households, making cleaning,
cooking and lighting more difficult and time-consuming. In addition, it
affected students who needed to study at night.

Pamir Energy

The Pamir Energy project aimed to repair and improve abandoned
energy infrastructure left behind after the break-up of the Soviet Union
and its withdrawal from Tajikistan. Repairing the hydropower stations
was intended to provide clean, reliable and affordable electricity and
replace the use of wood and other biofuels, which often involved
expensive travel or lengthy searches and negative health impacts and
was environmentally damaging due to the high rate of deforestation
entailed.

Pamir Energy was formed as a private company in December 2002,
under a public—private partnership (PPP) agreement between the
Government of Tajikistan, acting as regulator and the Aga Khan Fund for
Economic Development (AKFED), a private NGO, which has a controlling
70% share of the company. The International Finance Corporation (IFC,
whose debt was converted into equity in 2007) has a 30% share but is
not a party to the concession agreement (OECD, 2005). The project was
initially financed by the SECO, the AKFED, IFC and IDA (World Bank)
(Ashden, 2017) and was subsequently funded by a number of other
development partners (see Further Details below).

Pamir Energy is publicly funded but privately run, working under the 25-
year concession agreement to provide reliable electricity exclusively to
the whole of Tajikistan’s VMKB region, using hydropower stations, until
2027. The concession is a PPP contract between the Government of
Tajikistan and AKFED, with the agreement containing the legal,



regulatory, technical, operational and financial framework for the project.
Under the terms of the 25-year concession agreement Pamir Energy
uses, operates and manages all the energy assets including the
hydropower infrastructure. Ownership stays with the government and at
the end of the period, having built up and strengthened the physical and
human infrastructure, assets and resources, Pamir Energy will transfer
them back to the government in a way that ensures their financial and
operational sustainability. (Markandya and Sharma, 2004). Though the
contract is due to conclude in 2027 it can also be renewed or extended
(Personal communication, 2020, Pamir Energy personnel).

The fully government-owned power company Bargi Tojik (BT) operates
most of the electricity generating plants and distribution services in all
other regions of the country apart from VMKB, serving around eight
million people (World Bank, 2019b). However, the VMKB region was
difficult to reach and at such a high altitude that it was not connected to
the BT network. The difficult circumstances meant that there was little
electricity supply in the region, with the hydropower network failing, until
the partnership was established.

Between 2002 and 2014, around $37m has been invested to repair and
upgrade electrical infrastructure and to expand generation capacity in
VMKB, with 11 small hydropower plants and 4,300km of old transmission
and distribution lines repaired (Ashden, 2017). Most of the hydropower
plants that were restored or upgraded were Soviet-era infrastructure that
had either stopped working altogether or were only partially working.
Eight of the plants are linked to Pamir Energy’s main grid and three are
linked to micro-grids. They provide 96% of the households in the region
with reliable, clean and affordable energy and have reduced the
incidence of harmful smoke inhalation and deforestation (Ashden, 2017).

In 2009, Pamir Energy began exporting power to northern Afghanistan
over the Panj River. USAID provided a grant in 2012 to extend further
into the country’s Shugnan District (Taylor, 2017). By 2016, 96% of
households in VMKB in Tajikistan were receiving uninterrupted supplies
of electricity and by 2019 over 41,000 people in Afghanistan were
connected, many of whom had never had access to electricity before
(Price and Hakimi, 2019). Concessional grants and subsidies from the
Tajikistan government have enabled the company to provide electricity at
subsidized rates to low-income households.

POVERTY REDUCTION AND
STRUCTURAL CHANGES

Pamir Energy now supplies approximately 254,000 people with electricity
(Ashden, 2017). In VMKB, it has supplied energy to approximately
220,000 people since early 2002. The extension of the grid in 2016
means that it increased supply to around 33,000 people in Shugnan,
Afghanistan with electricity, and subsequently extended to Maimai,
Ishkashim, and also Nusai District.



Increasing the supply of affordable energy has improved the quality of life
for many people living in VMKB and in Shugnan, including the following
benefits:

L]

Increases in household income: Electricity subsidies provided by
grant funding from the Swiss government’s State Secretariat for
Economic Affairs (SECO) have reduced electricity tariffs by up to 68%
of the original rate (Vella, 2017). In 2016, the Tajikistan government
took over from the SECO to provide funding for subsidies (Pamir
Energy Communication, 2020). These subsidies help to ensure that
customers can afford to pay for the electricity they use and that Pamir
Energy is not financially damaged by cases of non-payment. Energy
costs were around $15 per month per household in 2016/17 (Jumaev,
2016; Wilton-Steer, 2017). Before the project, fuel such as kerosene
or diesel for generators could cost each household up to $98 per
month (Price and Hakimi, 2019). A World Bank affordability analysis in
2004 showed that the subsidized tariffs mean that 67% of households
in VMKB can comfortably afford electricity (World Bank, 2004). The
remaining 33% of households are likely to be spending a significant
proportion of their income on electricity — as much as 20% (Sharma
and Markandya, 2004). However, these data are not considered to be
completely reliable and further research is needed to make a final
assessment (Ibid.).

Financial savings: For some families, the significant savings on fuel
bills can be used to meet other basic needs such as food, clothing or
education, or for general wellbeing.

Jobs: In 2016 there were 2,100 businesses in VMKB, up from 600 in
2006 (Jumaev, 2016; Ashden, 2017). Pamir Energy itself has provided
job opportunities and skills development, providing employment to
over 600 local residents and 200 contract opportunities.

Improved education: Schools are able to stay open in the winter
months because heating is no longer a problem. Students now have
access to computers and the Internet and in addition can study at
home at night, and some homes have computers. One school teacher
said: ‘It was noticeable how pupils as a whole did better once the
improved power had arrived’ (Ashden, 2017). School test scores
improved from 50% to 80% in the period between 2006 and 2016
(Jumaev, 2016), although it is not clear to what extent this was due to
improved access to energy or to other factors. Education has
numerous positive outcomes and helps to address systemic poverty.

Improved health and healthcare: Burning biofuels in the home has
adverse effects, with smoke inhalation causing respiratory problems,
but the supply of electricity to homes has reduced this risk. In addition
to immediate health benefits, a reliable electricity supply allows for
more advanced medical services to be offered in clinics and hospitals.
Operations that were previously unavailable without electricity are now
being performed. Midwives have also reported a significant
improvement in infant mortality rates. A midwife named Shahnaz in
VMKB said that previously many babies died in the first 10 days of life,
but since her clinic has had access to reliable power in the delivery
room, every baby has been healthy and properly looked after



(although there was no firm evidence of this) (Taylor, 2017).

Women’s time: The availability of electricity means that women and
girls no longer have to spend many hours each day collecting
firewood and performing household chores. This frees up time for
income generation and education opportunities.

Improved community life: Evening gatherings are possible because
there is light. Access to the Internet has allowed greater contact with
the wider world; this includes general access to the news and media
but also contact with family members who have left the community.
One father in Shugnan district in Afghanistan, Isfandiyor, said that
before the advent of electricity and the Internet he had not seen his
two oldest sons for almost five years, after they left for Kabul and
Canada (Taylor, 2017). Even reaching the son in Kabul was
challenging, but when Pamir Energy provided electricity to the district
in 2014, he could use more advanced technology to contact his sons.
In general, the community was now able to benefit more from the
globalized world.

Figure 1: Pamir Energy and its contribution to the Sustainable
Development Goals (SDGs). Source: Jumaev (2016).

Sustainable Development Goals Impact Description
1 |End poverty Savings in household energy cost (from $98/month to $15/month — an 653% decrease)
2 |End hunger Contribution to food storage in home and stores, and food processing
3 |Well being - healthy lives Significantly lower in-home smoke & improved storage of medicines & energy at clinics
4 |Quality education Improved lighting and heatin classrooms, internet access & light in the evening to study longer
5 |Gender equality Women spend four hours less per day preparing family meals, less time gathering wood

— — - -

6 |water and sanitation for I rSEugT;}: of eleciricity for the Khorog Water Supply Company (32,000 people) and pumps throughout the
7 |Aforaanie ana sustainaie eneray Supply of 2417 electricity to 91% of the population in VMKB and 3% in Northern Afghanistan at 3.25 US

cents/KWh

Econamic growth and decent jobs for all
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Resilient infrastructure, sustainable
industrialization, foster innovation

Regional enterprises based on sustainable fariffs & renewable energy generated by assets designed
to withstand disasters

Reduce inequalities within and among
countries

Supply of low cost electricity in remote areas reduces income inequality

Cities inclusive, safe, resilient and
sustainable

Energy supply improves city resilience and sustainability

Responsible consumption by all

Re-metering, support schemes and education foster responsible energy use

Combat climate change

PamirEnergy was the first Tajik entity to use carbon credits and generates 100% renewable energy

Protectthe ocean

Tajikistan is a landlocked country

Take care ofthe earth

Reduced consumption of fossil fuel (Lower-carbon emission and deforestation prevention)
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accountable institutions at all levels

As an Aga Khan Development Network institution, PamirEnergy holds to the most stringent
transparency and equity standards

Mechanisms and partnerships to reach the
goals

Partnerships with the Government, the private sector, neighboring country utility and donor community

Positive environmental impacts: The effort to strengthen energy
infrastructure have been very environmentally sustainable for several
reasons. First, it has helped to reduce levels of deforestation, which
had reached a rate of 70% in the decade following the fall of the
USSR and the Tajik civil war (Ashden, 2017); the provision of
electricity has reduced the need to burn wood and hence has reduced
deforestation. Second, the company’s renovation of abandoned
hydropower stations has involved the re-use of old materials, which
has helped to reduce waste, and the restoration of fundamentally



climate-friendly sources of energy to active use. Finally, the use of
clean-energy hydropower has numerous benefits in helping to tackle
the climate crisis. The hydropower stations use run-of-river (ROR)
technology and are environmentally neutral as they do not need a
dam. Instead, water is diverted from the river to create enough
elevation above the power station. In addition, power lines are fitted
with low-loss conductors, so the transmission of electricity is
maximized. Pamir Energy also considers ecology and fish migration in
its designs.

DURABILITY

Pamir Energy is able to cover its operational expenditures. It depends on
grant and concessional financing to expand the network, but the utility
itself generates a modest profit before tax of $450,000 per year, and it
pays no dividends to shareholders. The surplus is used for ongoing
maintenance of the network (Jumaev, 2018). The company’s debt to the
IFC was converted into equity in 2007, following a flood that destroyed
one of its hydropower turbines. Sustainability has increased following the
introduction of electricity meters that allow the company to accurately
measure the amount of energy used by customers and to charge them
correctly.

The provision of subsidized energy to customers has depended on
concessional grant funding from donors, in particular the Swiss
government; this funding was held in a trust fund by the World Bank.
Since 2016, the Tajikistan government has taken over the supply of
subsidies (Pamir Energy Communication, 2020).

Figure 2: Technical performance, as monitored by Pamir Energy.
Source: Jumaev (2016)
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INCLUSIVITY

Around 51% of the population in the VMKB region live below the poverty
line (Hakimi and Price, 2019). As mentioned above, in 2004 a World
Bank affordability analysis showed that subsidized tariffs allow 67% of
households to comfortably afford electricity (World Bank, 2004). The
remaining 33%, however, are likely to be spending as much as 20% of
their income on electricity bills. However, these data are not considered
to be completely reliable, and further research is needed to make a final
assessment (Sharma and Markandya, 2004).

CHALLENGES

Poverty reduction and other co-benefits from the provision of clean
energy are dependent on the financial sustainability of Pamir Energy.
From the beginning, the company has faced a number of challenges to
its financial sustainability. These have included high levels of electrical
losses during transmission, theft and some customers’ unwillingness to
pay. In some cases, overuse and underpayment have led to reductions in
voltage: if consumer loads are higher than production levels this can
result in very low voltages, often below 200V, which is insufficient to
power most electrical devices. Some individuals connected extra wires to
junction boxes to access electricity, while others bought transformers.
The more households that installed such devices, the more the voltage
decreased, which meant that the grid as a whole was operating at lower
voltages. Voltages also suffered further overall from increasing line
losses. The consequence of all this was a reduction in the benefits of
providing electricity: for example, cookers failed to boil water if the supply



voltage was too low, and electricity could only be supplied for a few hours
a day.

Pamir Energy took a number of steps to manage these problems. In the
short term, it introduced a policy of load shedding (or load reduction),
which meant introducing a schedule that supplied only part of a town or
area at a time, so that each area got electricity in turn. This policy
enabled it to bring voltages up to near the standard of 220V; this had an
adverse effect in that it damaged electrical appliances that had been
adapted to operate on a low voltage, but it meant that most cookers,
heaters and other appliances could function properly again, even though
it was only for certain parts of the day.

The company also installed smart meters to combat the problems of
overuse and underpayment. This allowed it to monitor usage and
regulate customers, and to cut the supply to defaulting customers
remotely. However, at the same time it made it much easier for
customers to pay: they can pay for their electricity at the company’s
district offices, via ATMs or via collection agents using handheld
terminals and mobile payments, when this technology reaches their area
(World Bank, 2011). As a consequence, voltages are now not so low,
and the network operates as it should.

The company also identified local leaders and managers who could help
navigate relationships with local communities and help to reform attitudes
to electricity supply away from ‘playing the system’ (World Bank, 2011).
In addition, it set up disconnection teams and a customer service centre
to help users, along with a new billing system (World Bank, 2011; Vella,
2017) and sales incentives for collectors to increase collections (World
Bank, 2011). It has also been successful in reducing theft, which now
accounts for 0.6—0.8% of connections, which is roughly half the rate that
occurs in the UK, for example (Price and Hakimi, 2019). Overall, the
outcomes were closer engagement with the community, a better supply
of electricity for customers and a more efficient and more profitable
business.

HOW SCALING WAS
ACHIEVED

By 2016, over 254,000 people had access to electricity in Tajikistan and
Afghanistan (Vella, 2017), while an additional 20,000 had a more reliable
supply due to infrastructure upgrades. Incremental scaling is continuing
in Afghanistan, and Pamir Energy has plans to continue to expand its
area of operation.
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SCALING PATHWAYS AND
CHANGE STRATEGIES

The project began with vertical scaling, with Pamir Energy investing
$37m to repair energy infrastructure in the VMKB region left over from
the Soviet era, funded by international bodies and expanded the capacity
of existing energy sources. Its success in Tajikistan led to horizontal
scaling across the border to Shugnan and subsequently others district in
Afghanistan through the Cross-Border Energy Project, which was funded
by additional international grants (SIGAR, 2016). There are currently 11
small or medium hydropower plants in operation. In-depth scaling was
enabled by this support from USAID and the AKFED.

Scaling up the network across the border into Afghanistan involved
technical challenges. For instance, the Afghan side required additional
power lines and ‘step-down’ transformers, as the standard voltage in
Tajikistan was higher than in Afghanistan.

In addition to expanding the original project, Pamir Energy took steps to
improve efficiency, including installing electricity meters across the
network, upgrading transmission and distribution lines, and optimizing its
operating systems.

Table 1: Pamir Energy’s scaling strategy

Vertical scaling Improvements to existing infrastructure.

Functional scaling + Demonstration effect of the project in Tajikistan led to further financing.

* Planned improvements to combat low voltages resulting from overuse
and underpayment; this led to the installation of meters to improve
efficiency and grow the business.

» After the 2007 disaster, new local management was introduced and
there was wider community support.

Horizontal scaling * Financial aid from USAID for cross-border expansion.

From the outset, Pamir Energy made efforts to engage with local
communities and to build relations. In the planning stages, a community
outreach programme used by the company was designed to promote the
capacity of these communities to manage their own power resources, to
support public services and benefit the community. Company
representatives visited residents and publicity campaigns using
newspapers, TV, brochures and radio helped to promote positive
relations between Pamir Energy and the community.

Community engagement continued after the planning stages. Pamir
Energy engaged local workers and created some employment. Local
managers were hired, and local workers were employed for the
construction of power lines and hydropower stations. The company also
made efforts to reach the wider population and provide channels of
communication. The community currently contacts Pamir Energy through
three different methods: a call centre, writing a letter, and monthly
meetings in the community with public relations officers (Personal
Communication, 2020, Pamir Energy Personnel). The meetings offer



support on how to efficiently use electricity, bill payment issues and
addressing the illegal use of electricity. Lastly, door-to-door agents visit
households once a month to assist households with their electricity use.

Community engagement helped to overcome the problem of
underpayment and, as a result, to improve the standard of electricity
supply. These efforts also paid off following the turbine disaster on 5
February 2007, when a flood destroyed a turbine. Consequently, power
to the main grid was reduced by 67%. The loss of energy affected 18,000
customers in the middle of winter, and the government had to step in with
emergency food and energy supplies (World Bank, 2011). However, the
community rallied behind the rehabilitation project to help recover from
the disaster quicker than experts had predicted.

CONTEXTUAL DRIVERS AND
CONSTRAINTS

The history of the region has been a key constraining factor in terms of
power provision. The collapse of the USSR in 1991 and the subsequent
civil war in Tajikistan largely destroyed the electricity network in the
VMKB region (Wilton-Steer, 2017). The region’s high altitude and
mountainous terrain made transporting the necessary resources difficult.
The degraded network left over from the Soviet era and the challenging
environment were the main reasons that the national utility BT did not
provide electricity to the region, leaving its population dependent on other
fuel sources. In Afghanistan, infrastructure has historically been weak
outside of Kabul, and this was compounded by the effects of the Soviet—
Afghan war. These factors had serious negative implications for the
population of these regions and for the environment, with serious levels
of deforestation.

The key driving factors behind the project were the need to find
innovative ways to provide key services in a country where there were
limited public resources and the private sector was unwilling to enter the
market. The government recognized the development challenges and
needs of several of its regions after the 1997 peace agreement, and
committed to a development agenda. There were opponents in central
government to the involvement of the private sector, but President
Rahmon provided his backing to the project (Markandya and Sharma,
2004).

The structure of the concession agreement and high-level support for it,
plus the involvement of external partners and their financial assistance,
were all important factors in driving the project. In 1999, with funding from
the Swiss government through SECO, a study was completed to
examine the viability of the model and a proposal was prepared. In 2002
Pamir Energy was created as part of the first PPP in Tajikistan, between
the government, IFC and AKFED (Wilton-Steer, 2017). The financing
allowed the partners to upgrade the existing hydropower network left
behind by the USSR.
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Further drivers were environmental, including the possibility of providing
renewable clean energy and preventing any worsening of the rapid
deforestation that had taken place in the 10 years following the collapse
of the USSR. The success of the Pamir Energy project in providing
environmentally friendly energy was recognized in 2017 when it won the
International Ashden Award for Increasing Energy Access for renewable
energy for development (Ashden, 2017).

TIMELINE

Local 1991 1997 1990s-2000s 2001 2007
Fallofthe Ussp Civil War Ends ~ Afghanistan  70% of forest in Turbine
Context in Tajikistan subject to the region disaster
number destroyed and
conflicts used for fuel
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FURTHER DETAILS

Technical aspects

The run-of-river hydropower stations provide clean energy and are more
environmentally friendly than other such infrastructure because they
require only a small weir. Water is diverted from the river to create
elevation above the power station. Most have headrace channel or pipes
that go directly from the divergence channels to the generators.



Funding

The financial partners of Pamir Energy include Aga Khan Fund for
Economic Development (funder and shareholder), the International
Development Agency (World Bank) (lender), the International Finance
Corporation (IFC) (shareholder and lender), the Swiss Economic
Cooperation Office (SECO) under the Swiss government (early stage
financer).

Other funders include KfW (Kreditanstalt flir Wiederaufbau), the
Norwegian government, the European Commission, the PATRIP
Foundation, the World Bank, BMZ and USAID AKFED, a private NGO, is
the only agency of the Aga Khan Development Network (AKDN) that
works as a business; all its profits are reinvested in further development
initiatives, including contributions to social and cultural projects. IDA’s
involvement was designed to reconcile the commercial objectives of the
private sector and the social objectives of keeping electricity tariffs as low
as possible for consumers.

Business model

Pamir Energy currently generates a modest profit before tax (PBT) of
$450,000 per year, and it pays no dividends to shareholders. This small
profit is reinvested in the maintenance of the energy network (Jumaev,
2018). The company is also able to generate revenue by selling carbon
credits abroad, in line with the terms of the Kyoto Protocol.

Following the flood disaster in February 2007, that significantly damaged
a hydropower station, Pamir Energy faced a financial shortfall due to
energy losses and the investment needed to repair the damage, which
turned out to be far worse than initially estimated. In June 2008, the
stakeholders agreed on a financial restructuring plan to maintain
operations and to address the debt. AKFED’s subordinated debt and
additional contribution were converted to equity, as was IFC’s senior
loan. Moreover, the IDA loan repayment terms were revised, with the
repayment period extended from 10 to 15 years (World Bank, 2011).

Pamir Energy took further steps towards financial sustainability with the
introduction of electricity meters in households. This allowed it to
accurately measure the amount of energy used by customers and to bill
them correctly.

Subsidies

Pamir Energy supplies electricity on two tariffs, one for commercial and
government entity users and one for domestic customers. For domestic
customers, it has also put in place subsidy schemes to ensure that all are
able to afford electricity, while ensuring that it remains financially viable
itself. Under the first subsidy scheme, the company provided a minimum
‘lifeline’ monthly power supply to all the households it served, at a charge
of $0.25/kilowatt-hour (kWh) — one of the lowest supply rates in the world
for a privately-owned utility (AKDN, 2012). Between 2010 and 2013, the
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maximum tariff for customers in VMKB was set at $0.33/kWh after Pamir
Energy’s board of directors decided that electricity prices would remain at
the 2010 level for this period (Swiss Corporation Office, n.d.). A second
subsidy scheme is the Customer Support Scheme (CSS), which provides
greatly reduced prices during the winter months when electricity is
needed most. The discount reduces the tariff by up to 68% for domestic
users who consume relatively little electricity (Ashden, 2017; Vella,
2017). These subsidies help to ensure that customers can afford to pay
for energy, and that Pamir Energy can operate without risk of financial
damage. Without the subsidies, energy provided by Pamir Energy would
be more expensive than the state-ran Bargi Tojik (BT) in the rest of the
country (Personal Communication, 2020, Pamir Energy personnel).

The subsidies are granted as part of a social protection scheme set up
under the concession agreement to ensure that the tariffs charged by
Pamir Energy are affordable (Markandya and Sharma, 2004). The
government initially agreed to meet the social protection costs, but its
limited economic resources and weak financial management in the public
sector meant that there was a risk it would not be able meet these
obligations (Markandya and Sharma, 2004). The funds were therefore
obtained from donor sources, largely the Swiss government and IDA, so
that the project was financially feasible. The Swiss government, through
SECO, provided $5m to its Tajik counterpart to meet the social protection
costs; these funds are retained by the World Bank in a trust fund and
disbursed to Pamir Energy as necessary to provide electricity to
consumers (Ibid.). IDA was instrumental in establishing the social
protection scheme to maintain tariffs at an affordable rate, and also
provided a loan to the Government of Tajikistan to ensure that it could
meet its commitments under the social protection scheme. As from 2016
the government has taken on the provision of the subsidies.

Monitoring

The Aga Khan Foundation conducted qualitative interviews with 37
people in Bashor in the Shugnan district of Afghanistan in 2012 (AKND,
2014). These interviews were designed to provide feedback on the
impact of the cross-border energy programme on the local population;
they showed that access to electricity had a positive impact, particularly
in winter.

In addition to the qualitative interviews, Pamir Energy regularly monitors
the project’s performance based on customer support, financial results,
technical performance and customer service. Monitoring of its

performance led to its expansion of the project and improved efficiency.



ANNEX: CASE AT A
GLANCE

Case study name and key
organization

Bringing clean energy and co-benefits to remote communities in Tajikistan
and Afghanistan: Pamir Energy

Location Pamir mountains: remote, mountainous region of Viloyati Mukhtori
Kuhistoni Badakhshan (VMKB) in Tajikistan and border districts of the
Badakhshan Province of Afghanistan, with poor infrastructure damaged by
the civil war.

Country indicators Tajikistan:

Income: low-income economy; 31.3% of the country’s population live in
poverty (World Bank, 2019c); in the (VMKB) region 51.5% lived below the
poverty line as of 2013 (Hakimi and Price, 2019).

Inequality: Palma ratio of 1.35 in 2015 (UNU-WIDER, 2019).

Human Development Income: ranked 125" out of 189 countries (UNDP,
2019).

Gender gap: 134" out of 153 countries (WEF, 2020).
Civil space: rated as ‘repressed’ (Civicus, 2020).
Fragility: Elevated Warning (Fund for Peace, 2019).

Climate risk: ranked 49th out of 181 countries for 1999 and 2018 (Eckstein
et al., 2020).

Ecological threat — High exposure, ETR count:4 (Ecological Threat
Register, 2020).

Afghanistan:

Income: low-income economy; 54.5% of the national population live below
the poverty line (World Bank, 2019c).

Human Development Index: ranked 170" out of 189 countries (UNDP,
2019).

Inequality: no data for Palma ratio. Gini reported 31 in 2017 (UNU-WIDER,
2019).

Gender gap: no data from WEF, 2020
Civic space: rated as ‘repressed’ (Civicus, 2020).
Fragility: High Alert (Fund for Peace, 2019).

Climate risk: ranked 24" out of 181 countries for 1999 and 2018 (Eckstein
et al., 2020).

Ecological threat — High exposure, ETR count:6 (country with higher ETR)
(Ecological Threat Register, 2020).

Time period

First phase 2002-12.
Second phase 2012 to present day.

Systemic challenges

Climate crisis, resource scarcity, economic inequality.

Poverty impacts

Access to affordable, clean and affordable energy

* InPhase 1 (2002-12), 254,000 people across the VMKB region in
Tajikistan and the Shugnan District of the Badakhshan Province in
Northern Afghanistan gained access to a clean supply of electricity.

* In Phase 2 (2012 to present), just over 28,450 more people in
Afghanistan gained access to clean electricity through infrastructure
improvements, and the reliability of supply was improved for an
additional 13,000 people.
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* As of 2018, 96% of population of VMKB have been connected to a
clean, reliable, and affordable electricity supply

Improved quality of life

» Individuals report the benefits of having lighting and power in the
evenings and more time because they no longer have to collect
firewood, dung, and other biofuels for fuel

Increased income linked to reduced energy costs (estimated at between
$15 and $98 per month for each household), plus access to new technology
such as computers and increased time, previously used to collect biofuels
(Jumaeyv, 2016).

Improved education and health outcomes due to the availability of
heating and lighting in the evenings and during winter and reduced smoke
inhalation.

Positive environmental impacts, including reduced deforestation.

Structural changes

Improved energy infrastructure.
New institutional arrangement and practices (concession agreement).
Customer behaviours.

Pathways to scale

Intentional change was achieved following the end of the five-year civil war
in Tajikistan through careful planning and testing, and subsequent vertical,
horizontal and in-depth scaling.

Types and quality of
evidence

Evidence for co-benefit impacts comes from qualitative interviews
conducted by the Aga Khan Foundation and an affordability analysis by the
World Bank (AKF, 2014; World Bank, 2004). Evidence for outcomes and
the project’s contribution to outcomes, comes from Pamir Energy’s internal
data on sales, collection rates and use of subsidies. Community and
customer’s views have not been obtained. There are no independent
studies or evidence comparing the performance of Pamir Energy, e.g. in
terms of community and customer’s experience, financial sustainability or
energy tariffs, with the government-owned energy company Bargi Tojik
(BT), which operates in the rest of the country. Some gender-disaggregated
data are available for the impacts of access to electricity on women'’s time
but not for other impacts or outcomes.
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OXFAM

Oxfam is an international confederation of 20 organizations networked together
in 67 countries, as part of a global movement for change, to build a future free
from the injustice of poverty. Please write to any of the agencies for further
information, or visit www.oxfam.org
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