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REEECH PROGRAM & ICIMOD

To address challenges related to energy use and availability in the mountain context, ICIMOD collaborated 
with the United Nations Industrial Development Organization (UNIDO), and Austrian Development 
Agency (ADA), to establish REEECH as a regional centre of excellence on Sustainable Energy for All 
(SE4ALL).

REEECH will provide a coordination mechanism to foster south south cooperation for improved access 
to decentralized sustainable energy solutions for HinduKush Himalayan Region (HKH).  

The key outcome of the REEECH program is to establish a regional initiative in the HKH region for effectively 
delivering innovative, gender responsive, socially inclusive and mountain terrain relevant sustainable energy 
solutions in the context of climate change mitigation and adaptation. REEECH contributes to 10 SDGs related to 
energy, poverty, gender, economic growth and employment, health, water, industrialization, climate change and 
partnership covering 20 targets.

Under HKH region of Nepal, the tourism sector has been acknowledged and identified as a major driver for 
poverty alleviation through income generating small enterprises. The scoping study conducted by ICIMOD 
identified Tourism as one of the major economic sectors with potential for energy integration with greater 
impact. In addition to this study, ICIMOD has partnered with the SELCO foundation to develop technical and 
financial feasibility decentralized energy models for select tourism enterprises who cater to local communities 
along the tourism value chain.

KNOWLEDGE 
MANAGEMENT AND 

AWARENESS

Increased availability of 
and access to mountain-

specific energy data, 
knowledge, analysis, and 
awareness for informed 
decision making, taking 

into account gender and 
social inclusion

INPUTS TO POLICY 
DEVELOPMENT AND 
IMPLEMENTATION

Energy policy, 
regulatory frameworks, 

and standards for 
mountain areas with 

strengthened regional 
coordination

CAPACITY 
DEVELOPMENT

Enhanced capacity 
of energy service 

providers and users for 
effective and sustainable 

management of 
renewable energy, energy 

efficiency, and climate 
change mitigation

PROMOTION OF 
INVESTMENT, 

ENTREPRENEURSHIP, 
AND INNOVATION

Investment in and 
promotion of renewable 

energy and energy efficient 
business opportunities 

already in place for local 
companies and industries 
to replicate and upscale 
viable business models



STRATEGY DOCUMENT

|  1  |

SUSTAINABLE ENERGY 
AND DEVELOPMENTAL 
CONTEXT IN NEPAL



STRATEGY DOCUMENT

|  2  |

1.1 NEPAL: UNDERSTANDING THE CHALLENGES OF A MOUNTAINOUS GEOGRAPHY
Nestled in the Hindu Kush Himalayas, Nepal’s socio-economic development paradigm has been closely 
intertwined with its mountain topography and land-locked geography. The development story of Nepal has to 
be understood in the context of its terrain, which can be broadly categorized as Mountain, Midhills and Terai 
(plains). This influences the reach and access to services, infrastructure and thus, developmental gains.

Mountain areas across the globe are characterized by so-called ‘mountain specificities’: inaccessibility, fragility, 
marginality, diversity, biological niches, and human adaptation mechanisms (Jodha 1992,1995)12. These result 
from a combination of spatial characteristics such as remoteness, coupled with weak and fragile agricultural 
ecosystems (Farrington and Gill 2002)3.

A recent report4 by ICIMOD suggested that the determinants of poverty and its persistence in the Hindu Kush-
Himalayan region fall into five categories:

 Remoteness and low access to markets and basic facilities

 Access to natural resources—and high dependence on them

 Demographic factors

 Social and cultural factors

 Marginalization (political and socioeconomic)

These five types of determinants were identified as factors that may hinder the conversion of resources, such 
as income, into desirable outcomes for wellbeing (increasing food and nutrition security; raising educational 
achievement; improving health). Nepal government recognizes these challenges and has made several efforts to 
bridge this developmental gap. Rapid infrastructure development to increase productivity and to provide access 
to social services is on top of the government’s development agenda.

Region Poverty Rate (%) Poverty Gap (%)

Mountains 42.27 10.14

Hills 24.32 5.69

Terai (Plains) 23.44 4.52

Nepal (overall) 25.16 5.13

Table: Poverty incidence in Nepal by region 2010-11 (CBS 2011)5. In Nepal, poverty incidence in mountain areas (42%) is significantly higher than 
the national average (25%), the midhills (24%), and the terai (plains) (23%). The poverty gap index is also higher in mountain areas than in the 
plains and midhills. The poverty gap index measures the severity of poverty by considering how far, on average, the poor are from poverty line6. 

Nepal’s unique geological setting, rich natural resources, abundant water, fertile land, and cultural diversity 
form a sound basis for the socioeconomic development of the country. Over the last 2 decades, Nepal has made 
considerable progress in reducing poverty. However, the challenge for Nepal would be to plan for development 
in a manner that benefits the last mile, favours equitable distribution of resources and opportunities, while also 
protects its valuable natural resources. While this may seem challenging, it is imperative that a diverse set of 
stakeholders come together to plan for institutions, programs, regulations and policies that incentivizes the same.

1 Mountain Perspective and Sustainability: A Framework for Development Strategies. Jodha NS, 1992
2 Global Chance and Environmental Risks in Mountain Ecosystems. Jodha NS, 1995
3 Combining Growth and Social Protection in Weakly Integrated Rural Areas. Farrington and Gill, 2002
4 Understanding Mountain Poverty in the Hindu Kush-Himalaya. ICIMOD, 2011
5 Central Bureau of Statistics (CBS). (2011). Poverty in Nepal 2010–11. http://cbs.gov.np/image/data/Surveys/poverty%20in%20Nepal%202010-11/

CBS%20view%20on%20poverty%20in%20Nepal.pdf
6 Understanding and Tackling Poverty and Vulnerability in Mountain Livelihoods in the Hindu Kush Himalaya. Gioli et al, 2019. https://link.springer.com/

chapter/10.1007/978-3-319-92288-1_12#citeas
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7 Country Integrated Diagnostic on Environment and Natural Resources for Nepal. ADB, May 2020. https://www.adb.org/sites/default/files/
publication/606441/country-diagnostic-environment-nepal.pdf

1.2 CLIMATE RESILIENCE AND DECENTRALIZED RENEWABLE ENERGY
The IPCC report states that climate-related risks to livelihoods, food security, health, water supply and human 
security are projected to increase as the planet warms by 1.5 degrees. With a 2-degree rise, the risks will further 
intensify. As climate disasters intensify, a vicious downward spiral is created, putting many at risk of being stuck 
in a poverty trap. The 2018 MPI Report (UNDP and OPHI) states that in addition to the 1.3 billion classed as 
poor across the globe, an additional 879 million are at risk of falling into multidimensional poverty, which could 
happen quickly if they suffer setbacks from conflict, sickness, drought, unemployment and more.

Figure: Vicious Cycle of Poverty and Environmental Degradation in Developing Countries: A vicious poverty cycle is created when poor 
individuals are forced to overuse environmental resources to meet their day to day need, and the ensuing degradation of their environment 
further impoverishes them, making their survival even more difficult and uncertain. The fast population growth has led to a rapid increase in 
demand for fuel wood, timber, fodder, and land to grow more crops. The environmental implications are greatest when rapid change occurs in 
ecologically vulnerable urban or rural areas (poverty reserves). To increase production, poor farmers expand cultivation into highlands that 
are not suitable for agriculture. The result is accelerated soil loss, land degradation, declining productivity of farmland, and sedimentation in 
downstream areas. In many cases, communities that live in high-risk areas tend to have higher levels of poverty, and as a result do not have the 
ability to relocate to safer areas.7
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Vulnerability means “˜the characteristics of a person or group and their situation that influence their capacity 
to anticipate, cope with, resist and recover from the impact of a natural hazard (an extreme natural event or 
process)’. Disasters result only when a hazard intersects with society’s and individuals’ vulnerability to it. 
Vulnerability is also deeply embedded in a given social context, and is a symptom of the marginality of different 
groups, the fragility of systems and the exposure of populations, activities and systems to specific hazards.8

Globally, Nepal is ranked fourth, eleventh and thirtieth in terms of vulnerability to climate change, earthquake 
and flood risks respectively. Moreover, Nepal is largely dependent on climate-sensitive sectors, such as rain-
fed agriculture; its fragile mountain ecosystems and dramatic topography make the country prone to flooding. 
Due to such events, notably agricultural productivity is declining with increasing challenges of food security in 
mountainous regions. Furthermore, the more climatic vulnerable regions (the hill and mountain areas, making 
up more than three-quarters of the country), the terrain aggravates the problems of access to essential services 
such as health, education, and livelihood support. The concentration of public infrastructure in Nepal has been 
primarily around urban areas.

Decentralized Renewable Energy (DRE) can play a critical role in catalyzing innovations that challenge and 
optimize current models of delivery of services. Currently, difficult terrain and topography add substantial costs 
in extending services, as well as result in high transaction costs for the mountainous vulnerable communities. 
Last mile innovations powered by DRE has the potential to create a new paradigm of decentralized infrastructure, 
ones that can also potentially give boost to the local economies and spur entrepreneurial spirit. It is implicit in 
SDG logic that the goals depend on each other. Energy access, renewable energy, energy efficiency and other 
energy-related issues (SDG 7) are contributing directly or indirectly to the achievement of almost all other SDGs 
by facilitating and enabling relevant development processes.

GHG 
Mitigation

Decentralized 
Renewable 
Energy

Enhance 
livelihood 
security

Sustainable 
Development 
Goals

Increased 
adaptive 
capacity

Reduced 
health Risk

Reduced 
vulnerability

Climate 
Change 
Mitigation

Energy 
Source

Poverty 
Alleviation

Climate 
Change 
Adaptation

8 At Risk: Natural Hazards, People’s Vulnerability and Disasters. Wisner et al., 2004
9 https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-020-09279-z 

Figure: DRE and Climate Change: A Strategy for Nepal- The above figure represents the pathways between DRE and improving climate change 
adaptation and resilience. For example, rice production is a critical rural livelihood in Nepal. The presence of local rice mill machines powered 
by DRE in remote villages can drastically reduce transaction cost of farmers as well as improve income generation and building resiliency for 
rural Nepali entrepreneurs. Similarly, accessibility to a primary health centre with reliable energy and basic services in difficult topography 
of the mid-hills and mountainous areas can drastically reduce the health out-of-pocket expenditure for remote communities, which is close 
to 70% in Nepal’s health context9. The potential of DRE to decentralize basic services in context of weak last mile connectivity and transport 
infrastructure, provide strong adaptation and mitigation pathways to reduce climate and disaster vulnerability in HKH region.
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10 Understanding Mountain Poverty in the Hindu Kush-Himalaya. ICIMOD, 2011

Climate change mitigation and adaptation, poverty reduction and economic development are all connected, 
provided it is looked at from a systems level and long-term perspective.

a.  Poverty Reduction: Lack of basic needs are the primary drivers of poverty. There are numerous successful 
processes to prove the economic viability of sustainable energies like solar (SDG7) for meeting the basic 
needs of the poor: education, livelihoods and health.

b.  Economic Development: Providing opportunity for stable economic activity is a primary concern of 
many governments. Again, there are a lot of opportunities for innovators and entrepreneurs to create 
solutions linking sustainable energies and income generating activities. Decentralized approaches will 
help appropriate stakeholders reach the un- served and poor populations.

c.  Adaptation: Numerous poor populations are facing extreme hardships because of vagaries of climate; 
floods, failing monsoons, droughts and depletion of water tables. New innovations (technology, delivery 
models) need to be developed in order to provide solutions to the affected populations to adapt to the 
new norm of existence.

d.  Mitigation: Solutions in (a), (b) and (c) makes the case of mitigation more obvious. Innovations in the three 
parts would further drive the need for mitigation economically viable and lead to reducing skepticism 
among the policy makers in the developing world. Mitigation solutions can, in numerous countries, not 
only stem the pace of climate change but also makes it more viable to implement the solutions targeted 
towards adaptation.

Decentralized renewable energy solutions can promote resilience, asset ownership, varied and strengthened 
asset base and enable futuristic additions to remove drudgery, increase incomes thereby making livelihoods 
aspirational for younger generations. This can foster adaptive capacity and further highlights the logic for 
including energy within the centerpiece strategy for achieving sustainable development. 

1.3 AN OPPORTUNITY: SUSTAINABLE ENERGY FOR INCLUSIVE DEVELOPMENT
The poor across the world are facing challenges which are significant and increasing. As countries strive towards 
the Sustainable Development Goals, it is important that solutions are contextualized. Nepal has the opportunity 
to innovate on delivery of services in a manner that sets new benchmarks on efficiency in delivery of services 
and extension of infrastructure for development access. There is a recognized link between high levels of 
remoteness, low levels of public and private investment, and high incidence of poverty. In less-favoured remote 
areas, low population densities can drive up the cost of extending physical infrastructure and providing basic 
services.10 Decentralized Renewable Energy can re-imagine economies of scale and deliver more accessible 
development opportunities.

However, these energy delivery models will need a multitude of stakeholders to create a favourable environment 
that allows for creation, deployment and adoption of these solutions. This ecosystem can give rise to local energy 
enterprises, who have the capacity to adapt solutions as per the local needs, deliver and service them even in 
the remotest corners of the country. They can also help boost a local economy by creating assets in communities 
that increase savings, and improve well-being. However, in the mountainous regions of Nepal, these enterprises 
operate in “ecosystems” with weak infrastructure, low affordability, remote locations, dispersed populations, 
low awareness, inadequate enterprise financing and so on. Thus in order to achieve sustainability of these 
enterprises, broader support is needed to blend together aspects of the ecosystem to create interactions/
conditions which ultimately develops sustainable, decentralized models.
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2.1 Need for a holistic approach towards development:
Poverty is multidimensional and thus requires a complex set of processes to come together to eradicate it. 
The drivers of these disparities include lack of access to education, climate change health, income generation 
opportunities and so on. Access to energy is one such driver of poverty alleviation- a prerequisite for development 
benefits to flow. It is a common denominator through which other development outcomes can be more effective 
when improving quality of life and social-economic wellbeing11. Denying people access to basic energy services 
denies them the basic human right to a decent standard of living. 

Today access to energy is perceived in ways that offer temporary solutions or worse pushes people further into 
poverty. To further elaborate:

 Consumers vs asset owners: the poor are viewed as a potential market to sell products that dip into their 
non- expendable incomes driving a consumerist approach to energy solutions. The poor are also viewed as a 
market or cheap labour force rather than being partners in a solution that solves issues affecting them.

 Technology centric: energy solutions are viewed today mainly through a singular lens of technology without 
considering the interplay of other linkages such as finance or community.

 One model approach: The poor are viewed as a homogenous mass without considering the diversity in 
needs, cultures, segmentations, geography, occupations among others thus ignoring contextual differences. 
This leads to a one size fits all thinking which in turn ignores the need to consider a basket of delivery models 
- either through market and non-market models (cooperative, grants, NGOs). 

 Centralized vs decentralized models: Overlooking how decentralized services lead to better democratization 
and helps in creating a better level playing field for the poor to take control of their own lives. Decentralized 
nature of sustainable energies makes it an ideal catalyst to make essential services delivered in a customized 
manner at the door-step of the poor.

In order to scale the reach of sustainable energy, solutions have to be created and managed locally to cater 
to the needs of the local populace. Within these contexts, there are challenges in terrain, type of end users, 
infrastructure, stifling policies, dearth of local skills, appropriate products, financing-enterprise and so on. In 
other words, the ecosystem or enabling conditions that support the sustainability of these solutions are either 
fragmented or completely absent. While stakeholders in the energy access ecosystem such as governments, 
funders, financiers, civil society, people, community partners, technology developers etc. play important roles, 
they are often in isolation of one another thus, rendering a myopic effectiveness of a solution. 

2.2 SELCO’s Ecosystem Approach for Energy Access 
As mentioned earlier, poverty is multidimensional and synonymous with lack of steady financial resources, lack 
of access to basic services like health, education, decent livelihood options, clean water etc. The topography, 
terrains, segmentation, vulnerability to climate change and numerous other social factors also contributes to 
the varied conditions of poverty. Quality of life should thus be defined in terms of accessibility, of multiple needs 
and opportunities, and not just hard financial resources. 

Organizations, in the energy access space, by virtue of the very missions they pursue irrespective of domain, 
operate in difficult environments across the world. Local bred Innovations, supply chains, enterprise and end-

11 http://www.casinapioiv.va/content/dam/accademia/pdf/es41/es41-kammen.pdf
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user centric financing, appropriate technology, skilled human resources, potential access to markets for finished 
goods are certain aspects of the ecosystem that need to be brought together for improving energy access. 
Absence of one or more slows the ability of any enterprise, organization or government to deliver solutions 
efficiently to the poor.

The solution is not just focused on one aspect, say technical, but also includes other aspects like market linkages, 
access to credit, local culture etc. which include financial and social aspects. If all the three are considered and 
combined while designing a solution it makes it more feasible and long term. Understanding the needs and 
aspects’ surrounding a potential issue leads to an ‘end to end’ solution encompassing technical, financial, social 
aspects: thus, creating a “holistic” solution. In this approach, access is defined by demand in areas where there 
was no supporting ecosystem that could supply relevant solutions.

Each part of the above-mentioned ecosystem has to be solved innovatively and in a sustainable manner that can be 
replicated, with a certain degree of variation, anywhere in the world. The targeted solutions have to be favorable 
to local conditions and in line with the needs of the local poor. Therefore based on various factors influencing the 
need of an end user-affordability, geography (slum or rural or hilly region), occupation (daily laborers or street 
vendors or home-based workers), built environment (design of houses), functionality (cooking or reading or 
livelihoods), usage (portable, stationary, brightness, no. of hours)- solutions have to designed to suit that context.

Currently in the development sector the product or the service is kept at the centre as what needs to be scaled 
with the other factors being ignored. To truly make an impact via scale, the ecosystem around the end user and 
the enterprise serving the end user needs to be built upon and laid focus on. It is the scale up of these enabling 
conditions that leads to the default scale up of sustainable solutions. 

The underlying premise being that access to energy alone, in itself, does not have an impact on the community 
but needs to be seen within the context of other development parameters such as access to appropriate health, 
livelihoods, education, housing and so on. 

Innovations

Human Resources

Financial Access

Incubation

Policy

need assessments 
to design and match 
appropriate and efficient 
technical, financial and 
ownership models

to articulate and solve 
local problems, deliver 
solutions and ensure 
the maintenance 
and performance of 
energy assets

to ensure affordibility 
and investments in 
long term energy 
assets, and not short 
term consumptive 
products

local entities (non-profit 
organizations, enterprises-
last mile integrators, 
service providers, vendors, 
manufacturers) who 
innovate and customise the 
delivert of solutions based 
on the end user needs

to support practitioners, 
and develop responses 
to ground realities and 
allow for strong end user 
feedback loops

LOCAL 
SYSTEMS FOR 
SUSTAINABLE 

ENERGY ACCESS
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2.3 Building an Ecosystem for Decentralised and Sustainable Energy Service Delivery  
Building an ecosystems approach to improve energy service delivery via local last mile enterprises, technology 
manufacturers and providers, finance and capacity building stakeholders demands simultaneous and 
incremental changes across all pillars of the ecosystem.  

The modus operandi of building sustainable ecosystems requires a cyclical approach, made up of consistent 
reflection, cross learning, innovation, replication via implementation practice and action.  The chart on the right 
depicts the three step cyclical processes including 

a. Measure, reflect and consolidate

b. Cross-learnings, process sharing and development

c. Implementation and Innovation 

(Fig. A – Three Step Process to an Energy Ecosystem Framework )

The diagram below showcases the main pillars of the energy delivery ecosystem in a given region and 
the ecosystem functions within each pillar. The black boxes and white boxes denotes ecosystem pillars and 
ecosystem function respectively. Various stakeholders distributed across this ecosystem would cater to one or 
more functions and their efforts should be consolidated through the ecosystem building effort.  Various forms 
of indicators can be used to measure the efficacy of each of these functions - with remedial actions and priority 
setting carried out within each ecosystem pillar.

Each of the ecosystem functions support and strengthen the ecosystem pillars as way to develop the overall 
maturity of the energy access ecosystem. As seen from the graph, presence of some of the ecosystem functions 
needs to be an absolute essential, not necessarily for improving energy accessibility. For example, functions 
like the presence of banking infrastructure under Financing pillar is essential for financial accessibility, but 
also banking infrastructure can be leveraged for improving DRE financing. However, functions like availability 
of reliable supply chains for energy systems under Technology & energy service delivery pillar is specifically 
needed for provisioning of energy services. Hence, in order to build a stronger and resilient ecosystem for 
energy access, the fundamental layer of basic functions should be in place.

MEASURE, REFLECT AND CONSOLIDATE
The state and progress of implementation
across each of the ecosystem pillars should
be regularly monitored with work carried
out across stakeholders and functionaries

assessed and consolidated.

CROSS-LEARNING, PROCESS 
SHARING & DEVELOPMENT
Based on missing ecosystem functions 
and relative priority setting, cross 
learning and process knowledge sharing 
should be carried out to identify best 
practices,  standard approaches and 
adaptive stratigies for implementation 
within each sphere of functioning.

IMPLEMENTATION AND 
INNOVATION

Processes and practices 
identi�ed across each function 
areas should be implemented 

in an incremental fashion to 
identify and mitigate practical 

challenges that may arise.
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2.4 Methodology & Scope:
This document seeks to understand the baseline situation of the clean energy enterprises while seeking to assess 
and analyze the operating environment and identify ecosystem linkages for these enterprises.  This would entail 
exploring the challenges and opportunities available for future growth. 

This study uses a combination of literature review and consultative interviews with energy access enterprises 
and related ecosystem stakeholders to develop an analysis within an ecosystem framework that proposes 
optimum conditions for clean energy enterprises (challenges and opportunities) to deliver sustainable 
solutions to underserved populations in Nepal.  The scope of this document will be limited to solar enterprises 
and identifying relevant delivery channels (including cooperatives, NGOs) serving underserved last mile 
communities. 

The process begins with identification of the need for clean energy enterprises via a review of existing literature, 
along with the consultations to document the experiences of energy enterprises and ecosystem organizations, 
to capture the factors contributing to the success or failures of delivering sustainable energy solutions. Based 
on the results of this review, primary research was undertaken on stock taking of enabling ecosystem factors 
(refer Step 1 in Figure A), which are followed by recommendations on possible solutions to build appropriate 
enabling conditions for the creation and sustenance of local energy enterprises (refer Step 2 in Figure A). This 
will then lead to program designs to demonstrate how these parts can come together to build better designs and 
deployment of energy solutions (refer Step 3 in Figure A). The latter is beyond the scope of this study but will 
feed into the next phase of the program. 
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This section specifically highlights opportunities in critical areas of livelihood and health, and the role of SDG7 
in boosting the same. It also presents relevant case studies on how SDG7 solutions delivered via an ecosystem 
approach result in improved ownership at the ground level, and savings at the last mile. 

3.1 SDG7 for SDG8 | Livelihoods
Agriculture: Over the past 30 years, Nepal’s economy has grown from an agricultural to an increasingly 
diversified economy. The contribution of agriculture, forestry and fishing to the gross domestic product (GDP) 
declined by nearly half from around 70 % in the mid- 1970s to around 24% today.12 Only about 20% of the total 
area is cultivable; another 40.7% is forested (i.e., covered by shrubs, pastureland and forest); most of the rest is 
mountainous. Fruits and vegetables (apples, pears, tomatoes, various salads, peach, nectarine, potatoes), as well 
as rice and wheat are the main food crops. 

Statistics presented by the Central Bureau of Statistics of Nepal shows that 64% people are involved in the 
agriculture sector. It demonstrates that three-fourth of the population of Nepal produces only one-third of 
GDP. This low level of productivity can be taken as evidence of the existence of high levels of poverty inside 
the agriculture sector13- presenting an opportunity to also improve efficiency and improve productivity and 
incomes of the farmers.

The ministry of agriculture and livestock is leading the efforts in this direction and the latest appropriation bill 
in 2020 identifies the priority sectors in ensuring the saving of agriculture, equal and transparent distribution 
of grants, and availability of human skilled resources, effective agriculture insurance policy implementation and 
minimum support price of agricultural products.

Rice is grown in three agro-ecological zones, namely the Terai, mid-hills and high hills. About three-quarters of 
the total rice area is located in the flat plains of Terai. The mid-hills and high hills occupy only about 23 and 2 
percent, respectively, of the country’s rice area. Nepal, however, lacks the technical capacity, milling technology 
and a developed rice value chain to work towards rice self-sufficiency even as demand grows.14

Nepal’s rice producers are mainly subsistence and semi-subsistence in nature. Most farmers sell paddy 
immediately after harvest to fulfill their cash requirements. But profit margins vary in the rice value chain 
because of market imperfections, unequal bargaining power among different actors, and unavailability of 
market information in a timely manner. The existing technologies for milling are imported from India and 
run at under-capacity to the actual demands of the end-user (Nov 2020, pers comm). Milling, upgrading, and 
value-chain development have significant implications for food security, poverty alleviation, and overall local 
economic development.

Currently these basic services like milling, hulling, processing of cereals and agricultural produce are found in 
nearby main markets, which are usually large centralized mills owned and operated by traders and vendors. 
This results in high transaction costs and loss of opportunity in better price realization due to milling. It is also 
found inefficient to set up these mills in a more decentralized manner due to fuel unavailability, or the large 
mills not being utilized fully. The case study below shows the potential of collectives like cooperatives in tribal 
regions to provide decentralized milling services in a smaller capacity, run by DRE leading to overall savings and 
reduction in transaction costs for the farmers. 

12 https://unctad.org/system/files/official-document/ditctncd20103_en.pdf
13 Influence of Different Economic Sectors on Gross Domestic Product (GDP) of Nepal, Gaudel S (2015)
14 https://www.nepalitimes.com/banner/the-rise-of-rice-in-nepal/
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15 https://www.np.undp.org/content/nepal/en/home/presscenter/articles/2018/farm-to-fork-journey-begins.html 
16 https://www.np.undp.org/content/nepal/en/home/presscenter/articles/2018/farm-to-fork-journey-begins.html

CASE STUDY
Solar powered Rice mill, Jharkhand

Kurokala village in Mahuadan Block, Latehar district is a remote village with Santhal communities (tribal) 
residing there. They are all small and marginal farmers who grow rice for one season and practice horticulture 
farming as well. The farmers primarily grow a special variety, Black Jeera Rice along with some other varieties 
of rice which they consume and sell. 300 households cultivate paddy in this cluster of Mahuadan block with each 
household producing about 15-20 bags of paddy (10 quintals) per season. They keep enough paddy aside for 
self-consumption and sell the rest.

Life Education and Development Support (LEADS) is an organization that works in the districts of Jharkhand, 
primarily in Khunti, Hazaribagh, Laterhar, Ghumla (amongst others) to promote sustainable livelihood 
solutions in rural and tribal communities.

Kisan Mahila Mandal is a women based SHG formed by LEADS with 20 members who decided to take up the 
decentralized solar powered rice mill intervention as they observed the need for hulling of rice and polishing 
there. The nearest rice mill was in a town, about 10 kms away- large in scale, which was primarily catering 
to large farmers, bringing in paddy in larger quantities to be hulled. A small building infrastructure was set 
up with the help of the Jharkhand Livelihood Mission and the solar powered rice processing machines were 
installed in May, 2019. Multiple training sessions were conducted for the women members. The women 
operate the machines, handle packaging, accounts, registers, maintenance etc. The huller and polisher are 
two separate components with the huller processing 60 kgs per hour and the polisher cleaning 50 kgs per 
hour. With the machines running for 6 hours, they can mill 3 quintals of produce per day. The decentralized 
mill is being run as a service model where they sell their produce through 4 traders/vendors who they have 
developed linkages with.

In the agriculture sector, declining productivity is a critical concern in food crops and in horticulture. Limited 
access to extension to smallholder farmers and a lack of postharvest technology and marketing skills have been 
one of the key obstacles to horticulture development.15 The Nepal Agricultural Research Council, showed the 
data that 20-35% of fruit and 15-30% of vegetables are lost during postharvest stages (handling)16. Considering 
the huge market for horticulture and excessive post-harvest losses, there is an inherent requirement for agri-
cold chain technologies at the farm-gate and at the market level. Given the federalized context of the country, 
a decentralized approach could be taken to manage the horticulture markets and proffer better returns for 
smallholder farmers. 

Large cold storage units are often under-utilized and thus, run in economic losses. Decentralized Renewable 
Energy combined with efficient optimized cold storage units can be designed for cold storage units that can 
be made feasible for smaller farmer groups and cooperatives. Lease models with long term repayment will 
further allow for ease in pay-ability for farmers and cooperatives that own the infrastructure. The case story 
below provides insights into collective ownership (via a Farmer Producer Company) and management of a cold 
storage unit.
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CASE STUDY
Solar powered agri-cold storage, Odisha

Markkaa Agri Producer Company Ltd is a Farmer Producer Organization (FPO) set up in 2016 with an objective 
to provide an organized market to the farmers of Bissamcuttack, Rayagada, Odisha.

With the help of a NGO - Harsha Trusts set up an agro- business group which supports farmers with agro based 
input – fertilizers and seasonal vegetables as well as collectivization, storage and sales of farm produce.

Via the NGO’s activities, the farmers were encouraged to carry out extensive vegetable cultivation and aggregation 
of marketable commodities. Due to the increased influx of produced commodities, prices in local markets took 
a dip, which increased the dependency of the farmers on local traders for higher returns. To provide a higher 
share of returns to farmers the agro-business group began the process of collectivization, cold storage and built 
market linkages to external markets for higher returns.

The group now also gauges market trends and gives inputs to farmers on which crops to produce for maximum 
returns. The cold storage unit utilized for procurement employs a lease to own model using grants issued to 
Harsha Trust to pilot cold storage solutions for gauging operational processes. Upon viability assessment, 
Harsha Trust utilized additional grant funds to purchase the cold storage unit after a year of testing. 

The FPO uses Ecozen’s Ecofrost - A solar micro cold storage unit which is a small scale - 6 MT, solar powered 
cold room meant to store fresh fruits, vegetables, flowers, processed food and other perishable commodities. 
The unit enables both pre-cooling and storage of perishables to preserve their freshness and maximize shelf life.

Tourism: Tourism has been a primary source of livelihood for many in remote and rural Nepal. With Nepal 
being an agricultural country, there has been an increase in unemployment rates because of the seasonal 
nature of agriculture and its vulnerability to climate disasters. Tourism intersects with and stimulates a wide 
range of other sectors in the supply chain, especially agriculture, infrastructure, communications, construction, 
and handicrafts. Tourism also stimulates a new market for local produce, especially high-value crops.17 The 
government has made strides in supporting the establishment of cottage and small scale industries, while 
promoting tourism. In 2016 the Government of Nepal launched the National Tourism Strategy 2016–2025, 
which envisages a fivefold increase in tourist arrivals by 2025 and includes conservation of cultural heritage 
and a zero-carbon target as important development goals. It holds potential to unlock more entrepreneurial and 
employment opportunities, if the right set of enabling conditions are available.

DRE offers potential to boost this local economy by improving production capacity, bring in quality in production 
and reduce input costs due to efficiency in fuel consumption and efficiency in livelihood processes. Cottage 
industries can be set up, and DRE driven productive use assets can be created in communities in order to 
empower local livelihoods to add value to their produce, package and sell end products. E.g.: agri-processing 
units can be set up for communities living in tourism hotspots. These local processing units could be further 
built as Ecotourism brands, tapping into the local footfall.

Further, majority of tourism activities such as trekking, hiking and jungle safari are operated in areas of low 
connectivity and low energy access. DRE powered telecom towers placed in areas of tourism hotspots not only 

17 Understanding and Tackling Poverty and Vulnerability in Mountain Livelihoods in the Hindu Kush Himalaya. Gioli et al, 2019. 
https://link.springer.com/chapter/10.1007/978-3-319-92288-1_12#citeas

18 https://www.solarkiosk.eu/solar-powered-telco-solution/
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improve communication range but also could be used as charging stations for mobile phones, torch batteries 
etc.  SolarKiosk, an organization has brought to market a solar powered telecom solution in Rwanda to enable 
access to mobile connectivity for tribal communities18. Similarly, installation of Integrated Energy Centres (Solar 
Powered Charging Stations) along trekking trails have potential to improve convenience of tourists by giving 
charging services but also vitalizing the local economy. 

As listed above, DRE has multiple pathways to strengthening the tourism value chain in Nepal. This also comes 
at a time when climate change has a direct bearing on Nepal’s tourism and provides enterprises an alternative 
path towards climate mitigation.

3.2 SDG7 for SDG3 | Health
Universal health coverage (UHC) is necessary to meet every citizen’s right to healthcare, and to tackle poverty 
and inequality. Recently, the government has committed to UHC, as well as launching free health services and 
the universal Safe Motherhood programme, which aims to reduce maternal and neonatal mortality.19

Despite these efforts, more than one-third of the population has no easy access to healthcare, including most 
poor people in remote areas. There are substantial gaps in life expectancy, child nutrition, infant mortality and 
access to health services across various socio-economic groups and geographical regions.20 Lack of trained 
medical staff is another substantial challenge for Nepal. Government data estimates that 20,000 trained health 
personnel are needed to meet the needs of the whole population, but only 8,600 are available. There is one 
doctor for every 1,734 people in Nepal.21 As envisaged in the National Health Policy 1991, health facilities were 
extended up to village level. However, utilization of services provided by health facilities, especially preventive 
and promotive services, has been found to be limited because of limited accessibility.

Unreliable, unaffordable access to energy and the lack of appropriate appliances reduce the efficacy and impact 
of healthcare services. It is critical to the proper storage of vaccines, uninterrupted use of essential medical 
equipment and diagnostic devices including vaccine cold chain equipment, baby warmers, Maternal Kits (for 
Antenatal checkups), NCD kits Diseases) and access customized lighting and communications for a variety 
of medical services including maternal delivery and emergency procedures. A WHO Report in 2020 further 
recognized Sustainable Energy as an important component in ensuring well-being of doctors, nurses, care-
givers in the health-centres. 

In contexts where setting up infrastructure has its limitations, mobility as the medium to ensure accessibility 
could be strengthened. Health services can be brought to the last mile communities. Mobile health vans and 
ambulances can deliver services as well as help people reach the nearest health facilities.  The following case 
study features a solution to mitigate the accessibility issue.

19 Safe pregnancy, safe delivery and safe birth of newborns are the major components of the safe motherhood programme of Nepal
20 Nepal Human Development Report, 2014. Beyond Geography: Unlocking Human Potential. UNDP, 2018
21 Number of Doctors in Nepal 1960-2015. http://graphnepal.com/number-of-doctors- in-nepal/
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CASE STUDY 1
Mobile Health Unit, MM Hills, Karnataka

The Male-Mahadeshwara Hill area is located in southeast Karnataka, where it borders Tamil Nadu. It forms 
a connecting corridor between the BRT Wildlife Sanctuary to its west, and the Cauvery Wildlife Sanctuary to 
the northeast. MM Hills was notified as a reserve forest serving as an important elephant corridor between 
the Western and Eastern Ghats. A Mobile Vehicle is used for providing Out-patient related services, including 
clinical and laboratory services. Van is equipped with medicine chambers, examination tables, chairs for patient 
and staff and emergency medical equipment. On an average, the van covers distances of 80 to 120 km. Most 
of these vehicles carry basic laboratory equipment like microscopes, centrifuge, small fridge, lights, fans etc. 
Mobile unit is supported with flexible solar panels to support basic laboratory equipment, a vaccine box and a 
television to aid basic examinations, community health awareness, support and consultation.

The mobile delivery model is also able to ensure that medical expertise is made available to the doorstep of the 
households- this is specifically critical in regions with limited human resource. Doctors and nurses are able to 
travel and can serve as shared human resource across multiple health centres or hard to reach villages.

CASE STUDY
Portable Maternal and Child Care Kit

Pregnant women who reside in forested, hilly and remote terrains often miss regular ante-natal check-ups 
because health care centres are often at long distances. An innovative portable solar powered maternal and 
child kit was developed. It has essential equipments needed for maternal care to be offered at the doorstep, 
specifically for antenatal and postnatal check-ups. These kits have been deployed in India by Karuna Trust in 
Karnataka, JSS in Chhattisgarh and Swasthya Swaraj in Odisha.

Similarly, last mile health workers AHWs (Auxiliary Health Workers) and CHW (Community Health Workers) can 
be strengthened with solar powered equipment in portable kits which are not accessible to them otherwise. Kits 
for Maternal and Child Care, Non-Communicable Diseases, Physiotherapy for the elderly can reach communities 
through their health providers.
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Consultations with a diverse set of stakeholders were conducted as a result of using the ecosystem approach 
lens.  Over 20 interviews (see Annex 6.2) were conducted via phone interviews over a period of two weeks. 
The findings were further categorized into four main areas from the perspective of solar energy enterprises 
to ecosystem stakeholder perspectives in finance, skills development and finally policy. Each area is broadly 
structured into 2 sub-parts- (i) situation overview (ii) findings from interviews. As indicated earlier, sustainable 
energy solutions need to be viewed through the development lens and this means understand perspectives from 
non-energy stakeholders. However, it was not possible to connect with these stakeholders. Instead in Section 
03, findings and opportunities were derived from secondary research. This combined with the phone interviews 
constitutes the basis of the recommendations outlined in Section 05.

4.1 CLEAN ENERGY ENTERPRISES 
Situational Analysis 

As of 2020, there are 112 Solar enterprises in this sector with a clear segmentation and specialization among 
renewable energy companies (Dec 2020, pers comm). The largest number of renewable energy enterprises is 
located in the central development region (62.69%) while it is least in far- western region (3.08%) of Nepal. The 
concentration of enterprises in the central region is largely due to the wider access to provisions, captive markets 
and services nearer to the capital city.  The business of solar PV is mainly in the western region (32%) followed 
by eastern region (22%) mid-western region (21%), central region (15%), and far western region (10%). In 
Nepal there have been various models for delivery and distribution by stakeholders other than enterprises, 
including NGOs, INGOs, bilaterals and multilaterals. The typical solar products sold are home lighting systems, 
water pumps as well as larger institutional/commercial solar systems. The matured enterprises have started to 
take advantage of newer regulatory provisions such as net metering – while pursuing digital payments – e-sewa 
(in order to reduce their operational costs). Few of the matured enterprises suggested moving to energy as a 
service model, by providing the solutions on a lease (at a lower cost than grid). 
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The key informant interviews highlighted that in principle most of the households in Nepal have been electrified 
with basic energy access as a result of the government’s subsidy policy. Though skepticism persists that it created 
overdependencies, reduced competitiveness, created a handout perception related to renewable energy and 
finally whether the energy access solution truly fulfills the core needs of a household. Besides the subsidy was 
not directed towards stimulating livelihoods rather towards adoption by households, rural public institutions 
and water pumps.  The common consensus was that the saturation of basic lighting will lead to the next wave 
of demand for small-scale productive use of energy in different sectors especially in tourism and agriculture 
sectors (Oct 2020, pers comm). More demand is coming for home consumer appliances such as television, 
refrigerators, fans and coolers (Dec 2020, pers comm).  The interest among solar enterprises to look at diverse 
applications will stimulate diversity in business models and also add a new dimension to the value proposition 
offered by clean energy enterprises in Nepal. 

The enterprises unequivocally see the tourism sector as a major potential of growth and expansion. However, 
they point to factors such as lack of innovative business models incorporating sustainable energy. Similarly, 
awareness of these technologies and difficult perception towards it is a mental block for tourism stakeholders. 
However, the hospitality industry promoting green and sustainable living have taken interest in sustainable 
energy solutions.  (Nepal Communitere, Oct 2020)

The COVID-19 has presented a unique opportunity as migrant labourers are returning back to their communities. 
Although affected in the short term, renewable energy business can be a choice of employment for them. This 
aligns well with the recommendations to promote ownership in rural communities of RE solutions by legalizing 
the process, rather than being voluntary.  (Nov 2020, pers comm)

State of Innovation and technology 

The sustainable energy innovation landscape is in a nascent stage in Nepal. Research and investment in the 
potential use of new solar powered, energy efficient technologies to address social challenges is still very much 
lacking in the country today and afforded relatively low priority overall22. Given the fact that India and China with 
sufficient manufacturing capacity has the wherewithal to cater to the needs of Nepal, there is not much incentive 
to innovate.  Government policies and regulations are not conducive for creating an enabling environment for 
innovation. (pers comm, Nov 2020). One of the drawbacks of import heavy market is that there are huge gaps 
in getting spare parts and components for local repair. (pers comm, Dec 2020). However, there are positive 
steps by the government. The National Planning Commission (NPC), to improve the local innovation situation. 
It seeks to raise research and development expenditure as a proportion of the country’s GDP from the present 
0.3 percent to 1.5 percent.

Institutions such as the National Innovation centre (NIC) have been set up to incubate innovators and bring 
prototypes to market. One of the challenges faced by innovators are access to the right set of tools and 
technologies for testing and prototyping of new solutions. There is also difficulty in sourcing raw materials or 
semi-finished products necessary for technological development. Most of the components have to be imported 
and there is a procedural delay that protracts the innovation process further. (pers comm, Nov 2020).

There is also Centre for Rural Technology (CRT)taps into the knowledge of indigenous people. It promotes and 
encourages local innovation and upgrades it with new technologies. This way it has a much better adoption rate 
among communities and does not require behavioural change in technology usage.  (pers comm, Dec 2020). 
One of the anchor groups for new technology testing and piloting for CRT has been women entrepreneurs who 
are more resilient and patient in testing conditions for remote Nepal context. Hence, it was advised that more 
women need to be brought within the innovation ecosystem. (pers comm, Dec 2020).

22 Development Advocate Nepal, UNDP, Mar 2019
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At the university level such as University of Kathmandu, there are various innovation, incubation and R&D cells 
that operate within departments - however the reach and exposure is very limited. It is difficult to translate 
innovation from campus to community. Along with technology research, sufficient focus should also be given to 
social research. (pers comm, Dec 2020).

State of Incubation 

Almost all of the incubation centres and programs in Nepal focus on business and technology incubation with 
quite a few being supported by development agencies. A majority of the universities and academic institutes 
such as Kathmandu University, The Kings College, The British College, The Kathmandu College of Management 
and Uniglobe College have established their own incubations center. The available infrastructure, faculty 
members and business students make it ideal for incubators to operate. The majority of startup incubation and 
acceleration programs are concentrated in Kathmandu Valley, making it difficult for startups outside Kathmandu 
to avail their services. A few notable exceptions exist. For example, Nepal Communitere and Antarprerana have 
collaborated with the Chitwan Chamber of Commerce to launch a 6-month incubation program in Chitwan—I-
Cube Chitwan.  

Interview Findings

a) The subsidy regime has led to mushrooming of a large number of small energy enterprises; however, they 
have been lacking sound technical know-how leading to poor design and eventually higher cost due to 
breakdowns.  Close to 4 to 5 major enterprises own 50-60% of the market, the rest 95% take up the rest of 
the market share. 

b) The technology landscape has been heavily focused on two extremes - smaller systems like solar home 
systems and large hydro systems. There has been a ‘missing middle’ for the appropriate technologies 
for slightly larger systems and productive use of energy for livelihoods and businesses and institutions. 
Although systems & components for smaller systems are available, there is an informal and nascent supply 
chain for productive use of energy due to lack of awareness and market nascency of these technologies at 
the end-user and the enterprises level. The productive use technologies that are being currently used are 
antiquated and highly inefficient - mostly from India.

c) There are issues in terms of pricing and market reliability because of the open borders. It is difficult to arrive 
at unit pricing because prices tend to fluctuate.

d) Major demands for productive use of energy include 

 i) Water lifting (irrigation & Drinking) and solar drying(veg/fruits) in hills regions

 ii) Cold storage and Telecom

 iii) In Agro-processing and allied-agri, Rice Hulling & Grinding, Oil Expeller, Poultry and Dairy (Yak farming 
in Himalayas) have found more applications in the terai and the mid-hills; 

 iv) In terms of micro businesses - carpentry, electronic shops, bakery, mobile charging kiosks, photocopier 
or photography stationery shops and metal works were some of the emerging needs from the 
communities. 

e) Quality assurance- Being an import-heavy market, the quality assurance mechanisms for existing technology 
and implementation projects add enough additional costs to the enterprise cost structure. There is a need 
for institutional structures like RETS [Renewable Energy Training station] to update new standards, 
specifications and guidelines with newer and efficient energy components and technologies (especially for 
batteries - moving from Lead-acid to Li-ion).

f) Operations & Maintenance - After sales servicing is a big challenge for sustainability of systems particularly 
vas service contracts were written in a way that much less accountability fell on enterprises. Another was 
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the logistical challenge to traverse mountainous terrain to reach distant villages (taking up to 15 days - 1 
month). Most of the community projects were fully subsidized, hence there was lower incentive service 
systems after the end of warranty period. Monitoring and maintenance for government related or Enterprise 
installations has been largely suffering due to lack of skilled workforce.

4.2 Energy Finance - End User and Enterprise 
Situational Analysis

In order to stimulate growth and generate income and livelihood opportunities, investment in certain productive 
sectors has become the main goal of the government. Through Nepal Rastra Bank (NRB), the central bank of 
Nepal, it has made certain mandatory provision of lending to services and certain productive sectors.  Under 
the priority sector lending requirements of the NRB, banks must float at least 25 percent of their total loans 
to the priority sector, while such requirement is 15 percent for development banks and 10 percent for finance 
companies. Out of 25 percent of lending requirements to priority sectors for commercial banks, 10 percentage 
points of loans must be floated to the agriculture sector while remaining 15 percentage points for the energy 
(hydroelectricity), tourism sectors and cottage and small scale industries.23 These lending priorities indicate 
that the government has reaffirmed its commitment in building the agriculture, energy, tourism and small scale 
industries sector for stimulation of the overall Nepalese economy. Financial policies such as Productive Sector 
lending & Deprived Sector lending have also pushed for greater financial accessibility of renewable energy for 
the poor & vulnerable end-users. Under Deprived sector lending, loan is extended for Solar Home System, Solar 
cooker, Solar Dryer, Solar Pump, Biogas, Improved Cook Stoves also. 

According to the Nepal Rastra Bank (NRB) there are 30 commercial banks, 76 development banks and 39 
microfinance development banks, amongst other types of financial institutions in the country (NRB, November 
2015). The NMB (merged with Clean Energy Development Bank Limited) has the largest portfolio of RE 
projects – micro hydro, solar biogas and ICS. Often for off grid technologies, the bank provides wholesale loans 
to MFIs who further provide loans to consumers (13-14% interest, although some may go up to 20%). MFIs 
are a big player in the rural areas, providing funds to micro enterprises. Currently, RMDC [Rural Microfinance 
Development Centre] is one of the prominent wholesale lending organizations for MFIs in the country (70% of 
partner lending). 

There are well defined and appropriate credit products for agriculture and SMEs, other than for personal 
consumption in Nepal.  However, significant gaps remain in the provision of financial services, both in terms of 
access and effective use. Access gaps are most acute in the more remote and geographically isolated parts of the 
country, such as the Hill and Mountain areas in the Eastern, Mid-Western and Far-Western regions, which are 
still sparsely covered by formal financial institutions.

On the demand side, since the majority of rural and poorer end-users are engaged in subsistence agriculture and 
micro-businesses, they have varied needs for financial capital. These include:24

a) expenses for the purchase of agri-inputs (seeds, fertilizers and pesticides), storage and transportation of crops,

b) Investments and expenses incurred to purchase raw materials and finished goods. These include expenses 
for the purchase of vegetables and other food items, grocery items, livestock, cloth, and so on

c) Investments related to construction/maintenance of houses and the purchase of other building materials.

d) Expenses incurred for overseas migration, both on account of education and work

23 https://myrepublica.nagariknetwork.com/news/nrb-lenient-with-bfis-not-meeting-priority-sector-lending-requirements/
24 https://www.alnap.org/system/files/content/resource/files/main/nepal-report1-final-red.pdf



STRATEGY DOCUMENT

|  22  |

The net farm incomes are noticeably lower in hills than the terai region. The average income is $430 per crop 
cycle which further drops to $175 in the hills. Also, it is also important to understand the seasonal flows of 
income and expenditure in order to determine the consequent demand by Nepalese for credit and savings 
services.25

Interview Findings

On formal credit lending

a) The subsidy regime has made the end-user credit requirement less imperative. The subsidies would cover 
40%-60% of system cost making it easily affordable to the end-user. The risk associated with technology 
has been cushioned by the subsidies but it has been structured in a way that it has led to low credit market 
vibrancy. Even after philosophically moving to the credit regime, much of AEPC is still subsidy focused. Most 
of the off-grid subsidy has been capital based, while now rooftop financing has 50% interest subsidy. 

b) The Banks prefer project financing for larger systems (on grid systems) with purchase power agreement 
with NEA. The debt financing comes upto 70% for micro-hydro.  Many financial institutions (FIs) do not 
readily initiate DRE loan portfolios as they consider the sector highly risky and those involved are often 
because of government policies such as subsidies, loan guarantees and debt funds.  

c) Only a few of the commercial banks have energy portfolios like NMB bank. It has one of the highest lending 
to the energy sector. They have supply side financing products (letter of credit/Bank Guarantee, Term 
Loan, Cash Credit) for Energy project financing including for (Micro/mini hydro/solar). However, there is 
no segmentation for demand side financing, it is leveraged from either the deprived lending sector/agri 
financing sector.  They even discount the time taken by AEPC to release subsidies (3-6 months). One of the 
reasons there is no specialization for technology-specific financial solutions is the smaller or fragmented 
market available for PEU technologies (like pumps).  

On last mile financing

d) Most commercial banks have high liquidity and they wholesale lend to Microfinance institutions, below the 
lending base rates (8.5%) and MFIs are also bargaining for even lower rates (<5%). However, considering 
lower bank branch network and higher administrative cost for banks, much of the refinancing is given to 
MFIs and cooperatives which have much higher presence in remote areas.  Earlier, these MFI tended to lend 
smaller loans to the end-user for mostly solar lighting.  But now, MFIs and Cooperative are slowly moving 
away from home lighting loans to biogas, clean cooking, pumping etc.  Even still, in spite of the energy being 
placed under priority sectors, many of the commercial banks prefer to pay the penalty than to incur higher 
transaction costs for small borrowers.  

On other financing mechanisms

e) Risk guarantees and first loss guarantees have been pivotal in scaling off-grid projects. One of the micro-
hydro financing programs called Micro hydro debt fund (MHDF - GIZ) is giving 50% risk sharing of Micro-
hydro projects. 

f) Grants are piloted for subsidy financing but its design is flawed and still not reaching the target segment. 
However, these programs do exist, including a similar one for enterprises, where there is an interest subsidy 
for 5-year term loan for up to 18 months for entrepreneurship/micro-enterprises. 

25 https://www.alnap.org/system/files/content/resource/files/main/nepal-report1-final-red.pdf
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On Institutional Financing modalities 

a) Under the aegis of AEPC’s NRREP, the CREF [Clean Renewable Energy fund] have been formulated to work as 
an intermediation financial mechanism for delivery of subsidy and credits to the energy sector. CREF seeks 
to smartly transition from subsidy based model to credit based model to bring in competition and spur the 
private market for energy investments. However, CREF still needs to be aligned with market realities and 
needs technical hand-holding from development partners (Nov 2020, pers comm). Partners opine that the 
CREF route will inflate the prices of technology - because it is within the government system - which in turn 
will lead to a higher number of processes - ultimately higher end user cost. The political economy is not 
considered and the size of the off-grid market is not large enough to make the market model feasible. (Nov 
2020, pers comm)

a) Another finance facility from NREP [Nepal Renewable Energy Programme] called the SECF [Sustainable 
Energy challenge fund] to effectuate competitive, viability gap-based awards to make marginally feasible 
projects “bankable” enough to attract private sector investment. It is envisaged that SECF can pilot proof-of-
concept, and then scale up, innovative finance models that will attract private and public sector investment. 
(Nov 2020, pers comm). It is hoped that SECF will provide sufficient financial and lending models for DRE 
that could be subsumed under the CREF in the future.  (Oct 2020, pers comm).

4.3 POLICY & GOVERNANCE 
Nepal’s Constitution of 2015 has incorporated federalism as the cornerstone of Nepal’s political governance 
system and established a federal, provincial, and local level governmental structure.  The local level governments 
have been entrusted with responsibilities for implementing renewable energy and other local level development 
projects. Alternative Energy Promotion Centre (AEPC), is the anchor government body that seeks to build a 
conducive environment for uptake of off-grid renewables by offering subsidies, support for agricultural and 
commercial activities powered by produced with renewables, and technical assistance to ensure the quality of 
renewable systems and to monitor their performance. 

Renewable Energy Subsidy Policy, 2000 has been the major policy driver for development of off-grid RE sector 
in Nepal. Various studies26 conclude that It was effective in meeting its objectives in overcoming financial and 
geographical barriers to rural electrification in Nepal however the design of subsidies needs to be relooked at 
for further improvement. Further Nepal also has put in place a regulatory framework for solar - there has been 
VAT exemption of solar components - solar panels, battery, charge controllers, LED DC lights. Similarly, there has 
also been customs duty exemptions on the solar components as well.  

Key Actors 

There are two ministries under Government of Nepal - Ministry of Energy & Ministry of Science, Technology and 
Environment which are driving two modes of energy delivery - On-grid electrification through Nepal Electricity 
Authority (NEA) and off-grid electrification through Alternative Energy Promotion Centre (AEPC).  The National 
Association of Community Electricity Users-Nepal, (NACEUN) is a national federation of Community Electricity 
User Groups. Since its establishment in 2005 under the NGO registration act, NACEUN has grown into a network 
comprising over 300 Community Rural Electric Entities (CREE) from 53 districts in Nepal. CREEs buy electricity 
in bulk from NEA and retail it to the community users.  

26 https://pubs.iied.org/16677IIED/ 
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NREF or National Renewable Energy Framework is an umbrella mechanism for AEPC to coalesce and coordinate 
policies and programmes in the RE sector behind a set of strategic objectives. It is jointly owned by the Nepal 
Government (GoN) and Development partners(DP), and aims to converge initiatives of GoN, DPs and other 
organizations behind a common overarching vision delivered through an integrated results framework. The RE 
Framework will serve to jointly coordinate and track results of various RE initiatives, engage stakeholders and 
help mobilize finance.

RE framework of Nepal (NREF)

The overall aim of the RE Framework is: Enhanced productivity and market-enabled expansion of Nepal’s 
RE sector leading to improved access to energy for all.  Following are some of key dimensions of this framework. 

– Governance: Strengthen the policy framework, governance systems, and public institutions needed to foster 
development of the RE sector in Nepal

– Demand: Increase the demand for, access to, and effective use of RE technologies (including grid and off- grid 
electricity) and services, and micro, small and medium-scale enterprises (MSMEs)

– Supply: Improve capacity of the players across the supply chain to supply high quality and competitive RE 
technologies and services in Nepal including supporting the production of high quality RE technologies/
components locally.

– Financing: Increase access to finance for RE products and services by buyers and sellers through increased 
access to credit, strengthened finance mechanisms, and enhanced capacity of lenders.

Findings from Key Informant Interviews

i) The devolution of power and resources in terms of RE development has been vested within the ambit of 
provincial and local governments. However, there remains a need to clarify roles and responsibilities of local 
and provincial governments - especially in terms of licensing to private sectors and subsidy distribution. Each 
Local Government (LG) body has their own way of disbursing the funds but there are guidelines, policies & 
norms created by development partners. However, directing and monitoring this is challenging due to the 
large numbers of LGs (close to 75327). This is compounded by differing local priorities and frequent postings 
of civil servants. 

ii) There has been a huge gap in terms of technical capacities for local public functionaries to expend funds in 
part due to a lack of awareness or supporting capacitated partners who contribute in delivering solutions. 
There are critiques who feel that most of the RE policy, planning, decisions and implementation are still 
made at the central level with very little participation from local bodies. Thus, any planning activity will 
need to take this into account and involve/include district level participation.

iii) Opportunities exist to build on development programs across Nepal’s other ministries such as Ministry of 
Agriculture and Livestock Development, Ministry of Ministry of Water, Ministry of Education, Science and 
Technology, Ministry of Health and Population and so on. 

iv) Only Pre-qualified (PQ) energy enterprises are able to apply for getting these subsidies. The pre-qualification 
involves testing, certifications and other processes leading to increased cost for enterprises which is passed 
on to the end user. The process of attaining subsidies is long drawn and cumbersome. 

27 https://en.wikipedia.org/wiki/Local_government_in_Nepal 
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v) The efficacy and impact of the renewable energy subsidy policies has been controversial.  It has affected the 
enterprises differently based on the scale of operations. The more established enterprises are of the view 
that the policy has had a distortionary impact on the market.  However, the smaller and remote enterprises 
still rely heavily on subsidies for their survival. Since under SEMAN [Solar Electric Manufacturing Association 
of Nepal], the smaller enterprises outnumber the matured ones, the general consensus has been towards 
keeping the subsidy, rather moving away from it. (Oct 2020, pers comm) This subsidy policy has led to 
certain dependency syndrome amongst the smaller enterprises. (Nov 2020, pers comm).

4.4 SKILLS & CAPACITY BUILDING  
Nepal has a range of educational, research and development (R&D) institutions with a portfolio of RE 
programmes and courses. For higher engineering level skilling - there are majorly two universities – the Institute 
of Engineering [IOE (public)] and Kathmandu University (private) that provide many formalized courses on 
renewable energy. From the IOE alone, an estimated 60 engineers graduate annually with knowledge on energy 
planning and policies, and RE.  

Development partners often provide funding directly to the AEPC or in some cases to NGOs who actively provide 
capacity enhancement programmes. Most of them are on awareness creation and community mobilization at 
local level and technical skill enhancement training for policy makers, professionals, operators, and managers 
amongst others. The Council for Technical Education and Vocational Training (CTEVT) is the national autonomous 
apex body of Technical and Vocational Education and Training (TVET) sector committed for the production of 
technical and skillful human resources required to the nation. It mainly involves in policy formulation, quality 
control, preparation of competency based curriculum, developing skill standards of various occupations and 
testing the skills of the people, conducting various research studies and training needs assessment etc.28

Nepal has delivered specific skills framework policy for improved alignment in the job market - National Skills 
Testing boards [NSTB] has brought occupational skills standards certifications for Micro- Hydro Operator, 
Biogas technicians, Solar Electric Technician & Solar Technicians. 

There are also few vocational technical training institutions in different regions such as Butwal Technical 
Institute (BTI), established in 1963 that conducted one of the first apprenticeship training programmes in 
Nepal. In Jumla, the Karnali Technical School provides technical training in the Karnali zone.29 The Directorate 
of Agricultural Training (DAT) under the Department of Agriculture (DOA) has a network of five Regional 
Agricultural Training Centers (RATCs) located in different development regions of the country and entrusted to 
run training programs for support staff and farmers30.

Findings from Key Informant Interviews

On skilled human resources

a) Dearth of technically skilled manpower has been identified as a key internal challenge for clean energy 
enterprises.  In the smaller enterprise, there is a high rate of attrition of local technicians (Nov 2020, pers 
comm). Most of these enterprises have invested enough time and effort in hands-on training for these 
technicians. However, many migrate to other countries particularly the Middle-east regions for better 
employment opportunities.

28 http://www.ctevt.org.np/introduction
29 RE Capacity building Assessment Report, Kavita Rai, 2016
30 https://www.g-fras.org/en/world-wide-extension-study/92-world-wide-extension-study/asia/southern-asia/314-nepal.html#extension-providers
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b) There are sufficient skills for small scale solar but considerable technical skill gaps for new products such as 
rooftop solar installations, grid- connected solar, as well as large-scale solar installations. Potentially most 
of the engineers and technicians can be retrained to adjust to changing markets.

c) Challenge in finding instructors for solar training with the right set of instructional skills and industry 
knowledge. Presently, there are instructors who have only level 2, attended ToT and those with degrees. 
(pers comm, Dec 2020)

On market & linkages 

d) There has been a lack of labour analysis and projections on demand manpower resources for the solar 
market in the next 5 years. It has been majorly driven by donors, but such urgency has not been sensed from 
the demand side.  (pers comm, Dec 2020)

e) There is a big gap in Industry-academia collaboration - there have been only few interfaces with industries. 
Although there is involvement from industry during curriculum development, there has not been a positive 
response in providing apprenticeship or internship. (pers comm, 2020) 

On formalizing skills 

f) Although, the NSTB [ National Skill Testing board] project has developed Occupational skill standards/ 
Occupational profile under renewable sector - encompassing Micro-hydro, Biogas and solar. However, there 
are needed supporting reforms required to build long-term recognition and institutionalize these skills 
profiles in the job market.
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The need for an ecosystem approach- the interlinkages of different aspects, convergences with various non-
energy local stakeholders- is evident through the consultations. The energy ecosystem building approach 
comprises strengthening different pillars namely – innovation, policy & governance, skills & capacity building, 
end user & enterprise financing. In a given region, building cohesive, well-rounded ecosystems is key, in the 
sense that no pieces of the ecosystem can be left behind for true sustainability.  Each ecosystem pillar has core 
functions that enable the sustainable delivery of ecosystems. However, efforts to ecosystem building cannot be 
with a singular entry point, but more holistic approach will have to be taken. There are no straightforward or 
sequential approach in building to the furthering of the energy ecosystem. The broader social, economic and 
political systems existing need to carefully analysed and considered before preparing for programmatic designs 
for ecosystem building. Various stakeholders may jump across ecosystem pillars and within separate functional 
areas and hence stakeholders will have to be viewed separately from the functional areas. 

Each recommendations is mapped to the functions within the energy ecosystem pillars as discussed in Section 
2, Figure A, relevant findings in Section 04 in order to provide guidance on which parts need to be prioritized 
and developed.  

The recommendations are intended to provide guidance on broader program designs that can be developed in 
each of these pillars. It is not recommended to develop these programs as standalone ones, rather they need to be 
designed in association with planned project interventions in particular regions so that these recommendations 
can address gaps in rolling out these interventions and therefore create more sustainable outcomes.

LEGEND
Stakeholder: 

— Local and national governments ------------------

— Enterprises (clean energy and livelihood) ------

— Financing institutions -------------------------------

— Non-government organizations -------------------

— Academia -----------------------------------------------

— Training Institute  ------------------------------------

Impact on Clean Energy Enterprise: Direct and Indirect

Timeframe: long (5 years), medium (3 years), short term (1 year)
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1. Introducing “Smart Subsidies” to Build Enabling Conditions for the 
Deployment of Productive Use Solutions

Stakeholders : 

 
Impact on Clean Energy Enterprise: Indirect

Timeframe: Medium term (3 years)

Finding: The current subsidy regime is focused on providing capital subsidies to enhance end user uptake and 
affordability in solar home lighting systems. The general consensus is that these subsidies have enabled the 
Nepalese decentralized rural electrification market to make significant progress in extending energy access. 
However, it has also created dependencies with many companies operating in the sector continuing to rely on 
subsidies to stay afloat and by some accounts not completely reaching the intended target end user segment.  

Recommendation: Subsidies per se is a useful tool to unlock financing and increase affordability of several 
low income families who would otherwise not be able to get pay for these services upfront. Capital subsidies in 
particular have been use to provide concessional financing to large scale infrastructure solutions on the basis 
that it is for a public good. Similarly capital subsidies can be directed towards productive-use appliances such 
that they can be taken on as long term assets that benefit the community or individuals at reduced costs (ex. 
large scale cold storage for farmers, equipment to power common facility centres for small cottage industries 
etc.) Subsidies can be used to de-risk and create pathways to stimulate a credit financing system. Subsidies 
can be infused to lower Interest subsidies, lower down payment subsidies, lower transaction costs, include 
spare parts replacement costs and increase duration of loans in a manner that enables the disbursement of 

End user �nancial 
literacy

The social and cultural norms of 
savings and loan may be di�erent for 

di�erent communities. Inculcating 
the basics of �nancial literacy is an 

important step towards building 
maturity in the �nancial ecosystem.

Presence of local 
�nancial infrastructure 

& intermediaries
The penetration of last mile access 

to �nancing would need innovative 
mechanisms to reduce transaction 

cost for the �nancial institutions. 
(recommendation?)

Sensitisation of 
�nanciers

The �nanciers need to be made 
aware of the �nancial feasibility of 
the income generating DRE assets 

to help reduce risk perception.

Awareness & 
mobilisation of 

communities on DRE
Awareness on possibilities of DRE 

solutions need to be 
communicated and demand 

generated for income generation

Enabling pro-poor 
mandates

Mandates for developmental 
outcomes include potential to 

leverage the uptake of DRE solutions 
such as priority sector lending, target 
setting and guidelines by Apex bank 

or bank level policy formulation.

Development of 
appropriate �nancial 

products
Institutionalizing �nancial policies 

and products for uptake for DRE 
asset loans which are a�ordable to 

di�erent target customers in 
di�erent geographics.

Subsidies creating dependencies
Capital subsidies need to be channeled to provide 

concessional �ance towards productive use 
appliances that can be taken as a long term asset 

bene�ting the community at a lower cost. Subsidies 
can be used to de-risk and create pathways to 

stimulate a credit �nancing system. Subsidies can 
be infused to lower interest subsidies, lower down 

payment subsidies and lower transaction costs.

Lack of Financial Leveraging
Various �nancial products are 

designed and exist for 
Agriculture/SMEs could be loveraged 

for �nancing DRE assets. The Nexus 
potential could be explored.

High Risk Perception of Financiers
In order to reduce the high-risk perceptions of the 

ability of solar energy to power decentralized 
applications in an economically, technically and 

�nancially sustainable manner, capacity building and 
awareness need to be undertaken with �nanciers at 

all levels; NMBA, UNCDF, CMF, Nepal Rastra Bank

ECO SYSTEM
FUNCTION

FINDINGS

RECOMMENDATIONS

(A) Financing

G F N
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loans through a spectrum of localized financial institutions or intermediaries. Potential partners include Nepal 
Microfinance Banker’s Association (NMBA), United National Capital Development Fund (UNCDF), Centre for 
Microfinance, Ministry of Finance, Nepal Rastra Bank. 

2. Creating Integrated or Specialized Sustainable Energy Portfolios within 
Financial Institutions 

Impact on Clean Energy Enterprise: Indirect

Timeframe: Long term (5 years)

Finding: In order to stimulate growth and generate income and livelihood opportunities, investment in certain 
productive sectors has become the main goal of the government. Through Nepal Rastra Bank (NRB), the central 
bank of Nepal, it has made certain mandatory provision of lending to services and certain productive sectors 
via priority sector and deprived sector targets. There is also fairly decent presence of a spectrum of financial 
institutions with around 30 commercial banks, 76 development banks and 39 microfinance development banks, 
and a diversified lending portfolio from agriculture to small and SMEs and so on. Many financial institutions 
(FIs) do not readily initiate DRE loan portfolios as they consider the sector highly risky and those involved are 
often because of government policies such as subsidies, loan guarantees and debt funds.

Recommendation: 

(I) In order to reduce the high-risk perceptions of the ability of solar energy to power decentralized applications 
in an economically, technically and financially sustainable manner, capacity building and awareness need to 
be undertaken with financiers and related stakeholders at all levels. These levels include:

a. This would include local branch and MFI staff, bankers at a national level at Apex banking institutions and 
financial institution head offices, and staff in development organizations’ and DFIs at the international 
level and so on.  This engagement with financiers would cover the following aspects: Energy- livelihood 
ecosystem and end to end models (technology, business and ownership models) of different replicable 
energy-livelihood solutions

b. Training of rural intermediaries like commissioned agents such as NGOs or individuals who support 
financial institutions in reaching the last mile. 

c. Training of energy enterprises in approaching financial institutions with appropriate proposals 
and pipelines. Joint partnership structures that build on each partner’s strength and ability to reach 
the end user. 

(II) It can also include discussions for target setting via bank circulars and plans from head offices and apex 
financial institutions combined with incentives for local level branches for disbursement of sustainable 
energy driven livelihood loans.  Potential partners include Nepal Microfinance Banker’s Association (NMBA), 
United National Capital Development Fund (UNCDF), Centre for Microfinance, Ministry of Finance, Nepal 
Rastra Bank.
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3. Creating or strengthening Incubation Facilities to Nurture Local Innovators 
and Entrepreneurs Sectors

Stakeholders:

Impact on Clean Energy Enterprise: Indirect 

Timeframe: Medium term (3 year) 

Finding: There are several notable incubation centres and programs within higher level educational 
institutions in Nepal focused primarily on business and technology incubation with quite a few being supported 
by development agencies. The majority of start-up incubation and acceleration programs are concentrated in 
Kathmandu Valley, making it difficult for start-ups outside Kathmandu to avail their services. Therefore there is 
a need to develop more rural incubation centres and those with a focus on nurturing local energy enterprises. 

 

Grand Financing for 
Demo and R&D

Grand �nancing becomes 
imperative for prototyping, testing 

and piloting of new technologies 
until they are market-ready.

Inclusive Equity & 
Debt Financing

Di�erent �nancial mechanisms 
including equity & debt �nancing 

in the form of early stage seed 
capital would provide su�cient 
cushion for energy enterprises.

Capacity Building, Mentorship 
& Decision Making Support

Coaching and mentorship for enterpreneurs 
provide them with the right strategies, 

decision making and motivation can help 
mitigate losses and capitalise on oppotunities.

Lack of Seeds fund for local Innovation
Create an Innovation “Feature” Fund to support the 
development of import, reverse engineering in 
prtotypes, �eld pilots etc. to encourage young 
innovative rural minds to be competitive, ideate and 
design novel solutions to address various social issues.

Lack of Energy Enterprise Incubation 
Develop dedicated Incubation “Centres of Excellence” 
that promote the development of sustainable energy 
enterprises aligned to the growing needs of 
underserved populations in partnership with Ministries 
and respective local departments.; Nepal Innovation 
Technology & Enterpreneurship Center (NITEC), 
National Innovation Centre, Nepal Communitere

ECO SYSTEM
FUNCTION

FINDINGS

RECOMMENDATIONS

B) Enterprise Incubation & Investment
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Recommendation: 

(i) Develop dedicated Innovation and Incubation “Centres of Excellence” that promote the development 
of sustainable energy powered solutions aligned to the growing needs of underserved populations in 
partnership with Ministries and respective local departments. This would include support to set up suitable 
physical infrastructure in terms of capital equipment and operating facilities, coupled with the availability 
of local mentors for relevant business planning support, access to seed capital, industry partners, trainings 
and other relevant components required for encouraging sustainable energy driven, innovative start-ups. 
Moreover, these energy specific programs could be established alongside existing incubation institutes 
thereby converging with other sectors as well.  Ex. Nepal Agri-Business Innovation Centre, Centre for 
Rural Technology, National Innovation Centre, Nepal Communitere, Nepal Innovation Technology & 
Entrepreneurship Center (NITEC).

(ii) Create an Innovation “Failure” Fund to support the development of import, reverse engineering in 
prototypes, field pilots etc. to encourage young innovative rural minds to be competitive, ideate and design 
novel solutions to address various social issues. 

Potential partners include NIC, CRT, Nepal Communitaire, Nepal Agri-Business Innovation Centre, Nepal 
Innovation Technology and Entrepreneurship Centre (NITEC).

C) Technology & Energy Service Delivery

Deep reach and penetration
of last mile integrators, sale

channels and networks
Presence of System integrations and assemblers at the last 

mile allow for improved energy access for the 
communities without reliable energy. The  transaction 
cost could be reduced by having NGOs and grassroots 

organizations anchor certain processes of system delivery.

Availability of Reliable 
Supply Shains for Energy 

System Components & 
End user technologies

Having strong supply chains for 
di�erent solar and end-use appliances 
provide for more customized solutions 

and better availability of spare parts.

Quick turn-around
Servicing and Maintenance 

and upkeep of solution
The PV systems require regular servicing and 

maintenance. Similarly, transaction cost could 
be reduced by having NGOs and grassroots 

organizations anchor certain processes of 
system servicing & maiantenance.

Low quality of PEU appliances
Review for quality assurance and benchmarking 
these imported or locally created technologies to 
a particular standard; RETS; AEPC

Lack of support for Innovation
Develop dedicated innovation “Centres of Excellence” 

theat promote the development of sustainable energy 
solutions aligned to the growing needs of underserved 

populations in partnership with Ministries and 
respective local departments. ; Nepal Innovation 

Technology & Enterpreneurship Center (NITEC), 
National Innovation Centre, Nepal Communitere

Lack of advanced technical design skills
Develop modules on basic and advanced technical 
courses for enterprise technical workforces such 
that they will develop or upgrade skills in designing 
for higher loads (beyond home lighting); CTVET, 
SEMAN, Kathmandu University

ECO SYSTEM
FUNCTION

FINDINGS

RECOMMENDATIONS
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4. Advocacy for Standards, Guidelines on Specifications of Appropriate 
Technologies (beyond solar home lighting)

Stakeholder :

Impact on Clean Energy Enterprise: Indirect

Timeframe: Long term (5 year)

Finding: The quality and specifications of technologies (ex. productive use appliances like rice hullers, 
oil expellers, cold storage) being imported are not attested and verified leading to issues of poor servicing, 
maintenance and unavailability of spare parts. 

Recommendation: Review for quality assurance and benchmarking these imported or locally created 
technologies to a particular standard. This could mean more manufacturers will design products to these 
specifications and distributors will be able to better discern quality products. It will also allow public 
procurements to target those products that have met this standard, all of which will put better quality products 
in the hands of end users. This would complement the existing efforts Renewable Energy Test Station31 (RETS) 
vis a vis Nepal Photovoltaic Quality Assurance (NEPQA) of quality assurance around components or parts of 
the solar system and other appliances. Currently beyond solar home lighting it is limited to solar thermal solar 
cookers, dryers and solar street lights. This could include certifying for its functional suitability and performance 
reliability including availability of spare parts.  Potential partners include RETS, CTVET, AEPC. 

5. Advanced Technical Design Capacities for Clean Energy Enterprises

Stakeholders : 

Impact on Clean Energy Enterprise: Direct 

Timeframe: short term (1 year)

Finding: Beyond solar home lighting solutions (10-100W) there is a ‘missing middle’ of appropriate technologies 
for larger systems related to powering health, education, social institutions (>100W) and productive use of 
energy for livelihoods. Consequently, system integrators or distributors need to build capacities in technical 
design to size systems for these varied “missing middle” technologies or applications.  

Recommendation: Develop modules on basic and advanced technical courses for enterprise technical 
workforces such that they will develop or upgrade skills in designing for higher loads (beyond home lighting) 
with a focus on efficient designs and the best utilization of spatial layouts to maximize usage and functionality 
the appliance. This can be integrated into existing curriculums under the electrical or PV training category by 
TEVT vocational training institutes, Solar Electric Manufacturers Association Nepal (SEMAN), Vocational & Skill 
Development Academy, Kathmandu University and even with local incubation partners. 

31 National center for quality assurance in renewable energy for improvement of quality of people, especially in rural Nepal. It was created through the mutual 
collaboration of Nepal Academy of Science and Technology (NAST), Alternative Energy Promotion Centre (AEPC), Energy Sector Assistance Program (ESAP), 
Nepal Bureau of Standards and Metrology (NBSM) and Solar Electric Manufacturers Association of Nepal (SEMAN).
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D) Training & capacity building

6. Skill Development to Prepare Future Workforces

Stakeholders :

Impact on Clean Energy Enterprise: Direct 

Timeframe: short term (1 year)

Finding: There is a lack of labour analysis and projections on demand for future manpower resources for 
sustainable energy sector in the next 5 years thereby also missing the opportunity to prepare workers for the 
future. While there are training facilities and programs for solar technicians there is a need to build advanced 
skills and employability via hands on experience.  Over the last decade, the definition of employability has been 
redefined with traditional academics no longer serving as the base for preparing students for the future. Blending 
learning (classroom education, on-the-job training, online education, vocational education and apprenticeship) 
is key to aid employability. 

Presence & capacity of 
awareness building, partnership 

building and energy 
championing organisations, 

institutes and groups
Several actors such as research institutes, NGOs, 

grassroots orgazinations provide touchpoints for 
building awareness on DRE, nexus potential

Availability of training 
institutes for human 

resources
Presence of learning infrastructure 
is critical in dissemination of skills, 

especially at remote locations. This 
may not just be higher technical 

institutes, but also vocational 
institutes, skilling institutes or even 

agricultural training institutes.

Post training linkages
It is critical to link to develop 

linkages to develop hands on 
knowledge and as well as create 
connections to meaningful jobs

Low understanding of labour market
Understanding the labour market based on projections and demand for future 
manpower resources in the sustainable energy sector is critical in building 
capacities and orientation of training institutions. This would allow for better 
preparation and embracing the changes for realising the future HR demands.

Lack of Industry-academy collaboration
Developing a formalized apprenticeship or internship 
program with industry that covers the immediate �nancial 
burden of the enterprises. This would help build practical, 
hands on experience including soft skills, thereby 
increasing con�dence in the workspace. ; CTEVT; SEMAN
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7.  Approach between Sustainable Energy and other Development Sectors

Stakeholders : 

Impact on Clean Energy Enterprise: Indirect 

Timeframe: Short to medium term (1-3 year)

Finding: There are existing needs and rising aspirational demands to reliably power diverse needs within 
health centres, small businesses, schools, cooperatives, agriculture institutes and so on all over the country. This 
includes digital education tools, maternal & child care services, agricultural equipment, non-farm equipment 

Availab ility of 
domestic 

manufacturing 
ecosystem

Having domestic manufacturing 
ecosystem gives strength and 

resilience to supply chain of 
energy delivery.

Gap �nancing for 
development activities 

and assets used
Developing holistic and 

comprehensive programs with 
enough �nancing handwidth for asset 

creation for development activities

Nexus between 
convergence 

ministries, schemes 
and departments

Convergence in programs between 
di�erent ministries and 

departments lead to synergies and 
greater uptakeof DRE solutions

Friendly taxation policies
Building favourable taxation environment 

helps enterprise to rationalise their 
business and create incomes

Low Convergence between
Ministries & Departments

Creating dialogues via consultations and roundtables 
on an energy nexus potential among diverse 

stakeholders ranging from concerned ministries & 
related government departments to holding donor 

roundtables than can also open up areas of converges 
among various donor development programs

ECO SYSTEM
FUNCTION

FINDINGS

RECOMMENDATIONS

Recommendation: Based on the findings from a proposed scoping study for the labor analysis, it would be 
recommended to also develop a formalized apprenticeship or internship program with industry that covers 
the immediate financial burden of the enterprises. This would help build practical, hands on experience 
including soft skills, thereby increasing confidence in the workspace. Other supporting activities include 
ensuring awareness around such a policy, matching demand and supply especially among smaller enterprises, 
incentivizing participation by providing financial resources and ensuring an effective monitoring system is in 
place outside of the skilling institution. This can be modelled along the lines of the National Apprenticeship 
Promotion Scheme under Ministry of Skills and Entrepreneurship, India.  

E) Policy

G NA T
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like paper printing machines, carpentry, mobile charging and so on. Rather than create siloed programs, there 
is a need to converge with existing programs (govt. and/or private) ranging from Agriculture to Education to 
Health and local government agencies tasked with disbursement of various development funds so on. 

Recommendation: 

(i) Creating dialogues via consultations and roundtables on an energy nexus potential among diverse stakeholders 
ranging from concerned ministries & related government departments to holding donor roundtables that can 
also open up areas of converges among various donor development programs related to poverty alleviation, 
livelihoods, health or education where there can be a critical integration of sustainable energy; 

(ii) Demonstrating these practical opportunities by showcasing solar powered agriculture equipment in 
regional agriculture training centres or public trade fairs, thus expanding the exposure or awareness 
around the potential to power equipment that can be installed in a decentralized manner closer to the 
doorstep of the end user.   

(iii) Development of a scoping document that captures solar powered, energy efficient energy intervention 
points within priority value chains. Further by capturing potential positive impacts on increased 
productivity and income generation as well as demand potential, this knowledge would help enterprises 
to develop appropriate business strategies towards these value chains. The scoping assessment should 
include mapping existing vendors or suppliers based on certain parameters as a vendor database. This will 
provide information on sources of procurement and post sales service. 
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6.1 Ecosystem Stakeholder mapping 

ANNEXES 6.

The table lists out identified stakeholders for each of the ecosystem components – some directly through 
consultations and others through secondary research.

Tech/Innovation

No Role/Activity Type Stakeholder name Context

1. Tech - Innovation NGO National Innovation 
Centre

NIC is one of the pioneer institutions for innovation. 
Have support of the government. Run by Magsaysay 
winner - Mahabir Pun 

2. Tech - Program 
Implementation

NGO Centre for Rural 
Technology 

Have played an active role in testing/implementing 
new technologies in the communities
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Finance

No Role/Activity Type Stakeholder name Context 

1. Training & capacity 
building/ Network

Association NMBA NMBA has one of the largest 
membership associations with 
MFIs in Nepal. 

2. Credit lending FI - Bank NMB Bank Have the highest energy portfolio 
in finance amongst banks

3. Credit lending MFI Rural Microfinance 
Development Centre (RMDC) 

One of the larger Wholesale MFI 
lender in Nepal

4. Advocacy/ Research & 
studies / Training /  

MFI Centre for 
Microfinance(CMF) 

CMF has experience working along 
with various funders on finance

5. Program development / 
Knowledge dissemination

UN body UNCDF UNCDF is one of agencies focusing 
on energy financing in Nepal

Skills

No Role/Activity Type Stakeholder name Context

1. Skill policy development Regulator 
body 

CTEVT Have developed skills occupational profiles 
for RE jobs

2. Training/ Curriculum 
development

Training 
centre

Vocational & Skill 
development training 
Academy

Under the ministry of Labour, Employment 
& Social Security

3. Skill training Association SEMAN SEMAN, network of different type of 
enterprises, holds the skills training 
programs for technicians and others

4. Skill training Training 
Centre

Regional Agriculture 
Training Centre

For building energy-agri nexus and 
disseminating the technologies to farmers 

5. Industry-academia 
collaboration

NGO Skill Lab Skill Lab is an initiative on Skilling, 
Re-Skilling & Up-Skilling to reduce the 
academia-industry gap in the country by 
collaborating with academic institutions, 
corporations and individuals.

Policy

No Role/Activity Type Stakeholder name Context 

1. Policy 
development

Regulatory 
body 

AEPC AEPC has been primary driver for off-grid 
energy access to rural communities

2. Policy 
development

Government Ministry of Agriculture and 
Livestock development  

Have mandate of bringing innovations in agri-
value chains and improve agri-productivity

3. Policy 
development

Government Ministry of Culture, 
Tourism and Civil Aviation

Various RE integrated tourism business model 
holds potential to improve livelihoods for rural 
communities



Annex 6.2: List of Stakeholders for consultations
Interviewee Title Organization Typology

Bishal Thapa CEO Saral Urja CEE

Douglas Hinrich Team Lead NREP Policy 

Binod Shrestha Deputy Technical Director GIZ Policy

Biswa Karki CEO Clean & Green Nepal CEE

Kavita Rai Governance Lead NREP Policy

Guna Raj President RECON Association

Prem Krishna President NMBA FI

Mahabir Pun President NIC Technology/Innovation

Dinesh Dulal Head of Energy NMB Bank FI

Sita Adhikari Director of Impact Pollinate Group CEE

Mahendra Prasad Chudal Program Manager NACEUN Association

Kushal Gurung MD Windpower Nepal CEE

Bikash Pandey Director WINROCK INGO

Anjal Niraula CEO Gham power CEE

Satish Gautam Program Director AEPC Policy Institute

Dilli Ghimere President NEF NGO

Anil Bajracharya Information Officer CTEVT Skills

Rewat Karki Executive Chairperson CMF FI

Dr. Purushottam 
Shrestha

Director CRT Technology

Abhinandan Baniya CEO SEMAN Association 

No Role/Activity Type Stakeholder name Context 

4. Policy 
development

Government Department of cottage & 
small Industries 

Micro-businesses, cottage & small industries 
also suffer from low productivity and directly/
indirectly involve within tourism value chain

5. Policy Research Research 
Organization

ICIMOD ICIMOD has capacity to build evidences and 
input for policy development

6. Policy Linkages Association RECON Common forum of associations of private sector 
and involved in policy advocacy 
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