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Ghana, currently a lower middle-income country (in the World Bank’s classification), envisions becoming a
middle-income country by 2020, as stated in its Vision 2020.

The country currently has 2,831 MW of installed generation capacity, including 546 MW of capacity in
the hands of independent power producers (IPPs). But actual availability hardly exceeds 2,000 MW. The
unavailability of power to meet rising electricity demand leads to massive load shedding and power
disruptions in the country.

Ghana uses woodfuel as the dominant form of cooking fuel. The 2012/13 Ghana Living Standards Survey
Report reveals that 41.3 per cent of households are dependent on firewood as their primary source of
cooking fuel, followed by charcoal (31.5 per cent) and LPG (22.3 per cent). Currently, inefficient and polluting
cooking processes are deeply ingrained in Ghanaian culture.

Hence, the Government of Ghana (GoG) has defined the following national targets:
200,000 solar PV based systems (200 MW) by 2020 (under the 200,000 Solar Rooftop Programme)

55 mini-grids (total capacity of 10 MW) by 2020 (under the Scaling-up Renewable Energy Programme
Investment Plan for Ghana)

200,000 solar lanterns distributed by 2020 (under the Ghana Solar Lantern Distribution Programme)

2 million households supplied with improved cookstoves by 2020 (under the Strategic National Energy
Plan document)

1,000 improved cookstoves supplied by 2020 for commercial activities (under the Strategic National
Energy Plan document)

Increase LPG penetration to 50 per cent of households by 2020 (under the National Policy of LPG
Promotion)

A review of sectoral policies and programmes indicates that there exists a sound policy framework in Ghana
for supporting NAMA interventions in energy sector. The Second Ghana Shared Growth and Development
Agenda (GSGDA 1) (2014-2017) is the current medium-term strategy covering the energy sector in Ghana
and providing a supportive framework for the proposed NAMA interventions. The Strategic National Energy
Plan (SNEP) sets detailed strategic targets (specifically related to woodfuel and LPG) for energy demand

and supply sector over a 20-year period. The National Policy of LPG Promotion is another document setting
explicit targets for Ghana, in this case LPG-related ones. Besides these, the programmes for the deployment
of 200,000 solar PV systems on rooftops and the distribution of 200,000 solar lanterns in the country are
noteworthy with respect to the proposed NAMA.

The Nationally Appropriate Mitigation Action (NAMA) on “Access to clean energy through establishment of
market based solutions” has the potential to bring about a transformational change in the sector, resulting
in emissions reductions, promoting sustainable development and increased access to clean energy
technologies for communities in Ghana.

11
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EXECUTIVE SUMMARY

The following are the overall objectives of the proposed NAMA.

Objective 1: Enable private sector participation in the manufacturing and distribution of the clean
energy technologies in Ghana.

Objective 2: Create an enabling market environment that encourages the distribution of clean energy
technologies to end-users, supported by an appropriate financing model.

The proposed NAMA covers two interventions. Intervention 1 involves the establishment of 28 Energy
Productivity Zones (EPZs) in Ghana with their own solar PV power plants. EPZs consist of two components: a
Productivity Zone consisting of workspaces (for manufacturing, storage and office spaces designed for private
sector enterprises to undertake gainful income generation activity) and supporting infrastructure; and an
energy solution that makes electricity available for the activities undertaken in the Productivity Zones.

Intervention 2 will support the distribution of clean energy technologies enabled through consumer finance.
The distribution of the following clean energy technologies is proposed over the lifespan of the NAMA:

Solar PV lanterns (1 million units)

Solar Solutions (50,000 units)

Improved cookstoves (1 million units for households and 250 units for commercial activities)
LPG cookstoves (250,000 units, including gas cylinders).

Implementation of these interventions will be supported by capacity-building. The proposed capacity-building
programmes will consist of two components. Component 1 will comprise capacity-building programmes
supporting the preparation and implementation of the interventions and Component 2 will foster awareness
creation and marketing of the NAMA. It is planned that three external advisors respectively with technical,
financial and business expertise should be engaged to build the capacity of the relevant stakeholders.

Implementation of the NAMA will be led by various ministries and government agencies and will include the
private sector, communities and cooperatives. The Ministry of Finance will be the focal point for implementation
of the NAMA in Ghana. The Ministry of Environment, Science, Technology and Innovation (MESTI) will act

as National Coordinating Authority (NCA) and perform all strategic functions relating to this NAMA. The

Energy Commission will play the role of the National Implementing Entity (NIE) and perform all planning and
management activities relating to the NAMA. The monitoring and reporting cell will have representatives from
the Energy Commission, the Environmental Protection Agency and Ghana Statistical Services.

The proposed lifespan of the NAMA is 12 years, from 2017 to 2028. The timeframe for implementation of
the NAMA is in line with Ghana’s proposed long-term vision framework (Vision 2057) that will be launched
in 2017 and be implemented through 10 medium term plans of four years each. The NAMA will cover the
first three medium term plans (i.e. 2017-2020, 2021-2024, and 2025-2028). Over the 12-year lifetime of the
NAMA, emissions reductions will reach around 9,162,122 tons of CO2 equivalent.

Total cost of NAMA implementation is estimated at US$118.59 million of which US$59.25 million is estimated
to be consumer equity (i.e. the upfront payment made by end-consumers for the purchase of goods,
estimated at 20 per cent of the selling price). The balance of US$59.34 million is to be covered under NAMA



NATIONALLY APPROPRIATE MITIGATION ACTION ON ACCESS TO CLEAN ENERGY THROUGH
ESTABLISHMENT OF MARKET-BASED SOLUTIONS IN GHANA

Finance and includes support to cover the investment costs of the two interventions as well as the capacity-
building efforts. NAMA Finance comprises three components, of which the national contribution is assumed
to be US$9.49 million primarily covering public procurement of basic solar lanterns and ICSs, the salaries and
operating costs of the National Implementing Entity, and installing 250 commercial cookstoves across the
country. The remaining US$49.85 million is split between a grant component of US$5.89 million and a loan
component of US$43.96 million.
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INTRODUCTION

INTRODUCTION

1.1 Energy Access and Development

Access to clean energy services is fundamental to accelerate the achievement of the Sustainable Development
Goals (SDGs). Yet, globally three billion people still rely on conventional fuels such as coal and biomass (UNDP-
WHO, 2009). More than 56 per cent of people in developing countries depend on solid fuel (such as woodfuel,
charcoal, coal) (UNDP-WHO, 2009) and globally 1.3 billion people have no access to electricity. Between 2011
and 2013, the total number of people globally without access to electricity remained essentially unchanged
(REN21, 2014). A striking two million deaths per year are associated with the indoor burning of these solid fuels
in unventilated kitchens, affecting mostly children, who account for 44 per cent of this toll and adult women
(60 per cent of the adults who died were women) (UNDP-WHO, 2009).

The demand for electricity in the Ghanaian market is projected to exceed 4,400 MW in 2020 (Ayittey, 2015).
Overdependence on conventional energy sources clearly signals the need to tap into renewable energy
sources. Consumption of woodfuel, which is mostly used in household and commercial cooking, is expected
to rise almost five times from 14 million tons in 2000 to 66 million tons by 2020 (Ayittey, 2015). Currently,
inefficient and polluting cooking processes using woodfuel are deeply ingrained in Ghanaian culture, resulting
in deforestation and significant environmental impacts. The UNDP-WHO report (UNDP-WHO, 2009) reveals
that use of modern cooking technologies, such as Improved Cookstoves (ICSs), is very limited—only 6 per cent
of the population in LDCs (44 million) and Sub-Saharan African (33 million) countries using traditional fuels
(biomass and coal) have access to ICSs. There are efforts to address this situation through the engagement of
several international organizations in the development and dissemination of ICSs. The Global Alliance for Clean
Cookstoves (GACC), a public-private partnership, has been formed to create global awareness and to persuade
leaders and stakeholders to address the issues. The long-term objective is to migrate to modern cooking fuels,
such as LPG, which is more environmentally friendly, safer and affordable than traditional fuels.

Providing people with Renewable Energy (RE) and Clean Cooking (CC) technologies (such as ICSs and LPG)
has critical environmental dividends in the form of reduced greenhouse gas (GHG) emissions and a high
sustainable development (SD) impact.
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Figure 1-1: Access to Improved Cookstoves in Sub-Saharan Africa and Selected LDCs
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Source: UNDP-WHO, 2009

However, making use of these technologies faces certain challenges such as high upfront costs, inadequate
access to finance, poor local level manufacturing distribution capability, which pose a significant barrier

to raising capacity. Low levels of awareness, limited resources and the lack of a supportive regulatory
mechanism are also huge barriers to the increased uptake of these technologies.

Under a sector transforming NAMA, numerous multilateral, bilateral, private sector and civil society
initiatives and organizations have an opportunity to cooperate actively with the Government by providing
technical, financial, capacity-building and advocacy support for the development and implementation of
these low emission technologies.

1.2 Nationally Appropriate Mitigation Actions (NAMAs) and Intended Nationally Determined
Contributions (INDCs)

NAMAs are voluntary, non-binding policy instruments that provide a framework for pursuing a country’s
socio-economic and development goals while contributing towards GHG mitigation efforts. NAMAs were first
introduced at the 13th Conference of Parties to the Kyoto Protocol (COP13) in Bali in 2007. Many developing
countries are taking steps to develop and implement NAMAs; the NAMAs can help countries’ achieve their
growth objectives and participate in the global climate change mitigation agenda. NAMAs help governments
leverage national and international support to achieve appropriate, effective and transformational GHG
mitigation and sustainable development targets for the country and within communities.

COP19in 2013 saw the introduction of Intended Nationally Determined Contributions (INDCs), which are
to be submitted by all Parties, developed and developing, to the United Nations Framework Convention

15
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on Climate Change (UNFCCC). The INDCs are for the period following 2020 and detail actions the Parties
will take to address climate change. The scope of which types of actions (e.g. mitigation, adaptation) and
the means of implementation to be included is yet to be determined. The exact relationship of INDCs and
NAMAEs is yet to be determined but both comprise short- to medium-term goals, with NAMAs also acting as
an implementation tool to translate these goals into action by outlining the means and the vehicle/action
plan to achieve them.

On 23 September 2015, Ghana submitted its INDC to the UNFCCC Secretariat. Under its INDC, the
Government of Ghana (GoG) has adopted the target of reducing its economy-wide CO2 emissions by 45 per
cent(involving 15 per cent unconditional and 30 per cent conditional emission reduction) by 2030 compared
with the business-as-usual scenario (BAU) for 2030 taking 2010 as the base year (Republic of Ghana, 2015).

1.3 NAMA as an Opportunity for Ghana

NAMAs differ from traditional funding mechanisms because of the three key components, summarized in
Figure 1-2.

Alignment with national development objectives: The interventions under a NAMA framework must be
compatible with the host country’s policy and development objectives.

Focus on sustainable development: The NAMA is designed with sustainable development benefits in
mind. The design includes a focus on interventions which allow for income generating activities which
can create business opportunities for individuals, households and communities.

Facilitate transformative change: The NAMA will spur the development of an environment which
facilitates a transformative change in the sector. An enticing regulatory and policy environment
which incentivizes the private sector will be created. Initial interventions will catalyse private
sector development and the creation of local jobs. The business models associated with the NAMA
interventions will be easily replicable in other communities across the country.

Figure 1-2: NAMA Components

National
development
objectives

Transformative
change

Sustainable
development
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1.4 Purpose and Objectives of the NAMA

The overall purpose of this NAMA is to increase access to clean energy solutions (such as clean cooking
solutions and renewable energy) in a sustainable manner while leading to transformational change. The
purpose will be met through two objectives.

Objective 1: Enable private sector participation in the manufacturing and distribution of the clean
energy solutions in Ghana.

Objective 2: Create an enabling market environment that encourages distribution of the clean energy
solutions to the end-users supported by an appropriate financing model.

The objectives of NAMA will be met through setting up a network of Energy Productivity Zones (EPZs) across
Ghana. EPZs represent a holistic approach to tackling several of the challenges a NAMA faces. The EPZ model
simultaneously assures supply of clean energy, socio-economic development of local communities and a
business model that is sustainable and able to attract finance.

The model recognizes that the solution to lifting communities out of poverty is access to sustainable
modern electricity/energy services, but that the same communities often do not possess the financial
capacity to pay for the often high cost of modern electricity/energy services. The EPZs will also create
income generating opportunities by establishing an “enabling environment” for the private sector to
participate in the manufacturing and distribution of clean energy solutions in Ghana (i.e. PV and clean
cooking solutions).

Acting as sector-transforming instrument, the proposed NAMA has the potential to increase access

to sustainable energy and provide energy solutions for the population in Ghana and bring about a
transformational change in the energy sector. NAMA is expected to have several social, economic and
environmental benefits, thereby making it consistent with Ghana’s sustainable development objectives and
goals by moving a large segment of the population away from practices that cause unacceptably high GHG
emissions, indoor air pollution which damages health, and deforestation with its significant environmental
impact. Along with these benefits, the NAMA will create jobs for local people.

The proposed business model under NAMA is expected to create a market environment that encourages
private sector participation in the manufacture and distribution of clean cooking and RE technologies.
Therefore, the proposed NAMA would be able to leverage additional private and/or public funds for its
implementation. The funds would comprise directly mobilized funds as well as funding which will be
mobilized indirectly, both of which would be acquired through the removal of a variety of barriers—
financial, regulatory, market and technological as well as ones related to awareness and outreach—and a
viable phase-out concept.
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2.1 Geography and Administrative Divisions

Ghana is a West African country located along the
Gulf of Guinea with an area of 239,460 km2, making
it the 82nd largest country in the world by area.

Itis bordered to the north by Burkina Faso, to the
west by Cote d'Ivoire, to the east by Togo and to the
south by the Atlantic Ocean (UNDP, 2011).

The capital of Ghana is Accra, located along the
Ghanaian Atlantic coast and extending north

into Ghana’s interior. The administrative divisions
of the Republic of Ghana consist of 10 regions
(Figure 2-1), divided into six metropolitan areas, 55
municipalities and 212 districts, each with its own
assembly. Below the district level, there exist 58
town or area councils, 108 zonal councils; and 626
area councils (Best-Country.com, 2015).

Ghana’s climate is tropical, with an overall average
temperature between 21°C and 28°C (average
annual mean). The climate in the eastern coastal
belt is warm and comparatively dry, the south-west
corner of Ghana is hot and humid and the northern
Ghana is hot and dry (UNDP, 2011).

Figure 2 1: Map of Ghana and its regions

GHANA BURKINA FAS0

COTE
DIVOIRE

Source: ephotopix.com, 2012.
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2.2 The Economy

Ghana is classified by the World Bank as a lower middle income economy. Its economy is ranked 92nd in the
world based on GDP (current prices), which was valued at about US$38.5 billion in 2014 (World Bank). The
real GDP growth (in percent change) for the year 2014 is 4.2% with GDP per capita (current prices) at US$
1,353.2 for the same year (Table 2-1) (The World Bank, 2015).

Table 2-1: Key Economic Indicators, 2014

Indicator Value
GDP, current prices (US$ billion) 38.6
Real GDP growth (%) 4.2
GDP per capita, current prices (USS$) 1,353.2

Source: World Bank, 2015

The services sector is the economy’s largest sector, accounting for about 49.6 per cent of goods and services
produced in 2014, followed by industry with 28.4 per cent, and agriculture with 22% per cent. GDP estimates
for 2014 showed the services sector growing in real terms by 5.6 per cent, followed by agriculture (4.6 per cent)
and the industry (0.8 per cent), yielding a GDP growth rate of 4.0 per cent (Ghana Statistical Service, 2015).

2.3 Demography

Ghana’s total population was 26.3 million in 2013 with a population density of 109.83 per km2, estimated
from 2012-2013 data under Ghana Living Standard Survey Round 6 (GLSS 6, 2014). About 50.2 per cent i.e.
approximately 13.2 million are urban inhabitants and rest 13.1 million live in rural areas of Ghana. Table 2-2
provides the main demographic indicators.

Table 2:2: Key demographicindicators

Indicator Value
Total population 26.3 million
Urban population 13.2 million
Rural population 13.1 million
Number of Households 6.6 million
Household size 4

% male of total population 483

% female of total population 51.7
Population density 109.83 per km2

Source: GLSS 6,2014.

19



20

BACKGROUND ON GHANA

2.4 Socio—Economic Conditions

The results of recent round of the Ghana Living Standards Survey show that in 2012/13 more than three-
quarters of the population (aged 15 and older) were economically active (77.1 per cent. Of the economically
active, about 75 per cent were employed, with majority of them engaged in agriculture (44.7 per cent) and
services (40.9 per cent). The unemployment rate was 5.2 per cent. Even though the unemployment rate was
low, more than one-third of the working population were underemployed (i.e., these individuals work for
less than 35 hours a week) (GLSS 6, 2014).

As discussed above, Ghana is classified by the World Bank as a lower middle income economy, with 28.6
per cent of people living below the poverty line in 2008, including 11.4 per cent in severe poverty; another
21.6 per cent of the population was vulnerable to poverty (UNDP, 2013). Table 2-3 provides the main socio-
economic indicators for Ghana.

Table 2:3: Key socio-economic indicators

Indicator Value
GNI per capita (2005 PPPUSS) (2012) 1,684
Gender Inequality Index (Gll) (2012) 0.565
Population below poverty line (% of total population) (2008) 21.6
Unemployment rate (2012/13) (%) 52

Sources: GLSS 6,2014; (UNDP, 2013)UNDP, 2013

2.5 National Development Strategies and Targets

Since the early 1980s, the Government of Ghana has formulated a number of development strategies with
the support of the World Bank and the International Monetary Fund. Since 1996, the Government has been
reorienting all development policies around the three pillars of sustainable development, i.e. economic,
social and environmental development, with a specific focus on sustained poverty reduction.

Ghana'’s blueprint for sustainable socio-economic development is laid out in the Vision 2020 document. This
document presents Ghana'’s long-term vision to of becoming a middle income country by the year 2020.
The details of this vision are documented in the National Development Policy Framework (NDPF), Volume I:
Long-Term Development Objectives, which articulates the long-term, 25-year (1996-2020) perspective for
Ghana'’s socio-economic development.

National development initiatives and investment programmes (Figure 2-2), together with consistent
economic growth, have contributed to Ghana becoming the first Sub-Saharan African country to meet
the UN’s Millennium Development Goal of halving its poverty rate by 2015. These programmes and
policy initiatives include the Structural Adjustment Programme (SAP) (1983-1999), the First Medium Term
Development Plan (1996-2000), the Interim Poverty Reduction Strategy Paper (IPRSP) (2000-2002), the
Ghana Poverty Reduction Strategy | (GPRS 1) (2003-2005), the Growth and Poverty Reduction Strategy
Paper (GPRS II) (2006-2009), the Ghana Shared Growth and Development Agenda | (GSGDA ) (2010-2013)
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and the Ghana Shared Growth and Development Agenda Il (GSGDA Il) (2014-2017). Since 2000, Ghana has
incorporated the MDGs into these medium-term national development initiatives.

Figure 2-2: Ghana’s national Development Policies?

Proposed :
Vision 1
(2018-2057) :

aNDPF=National Development Policy Framework; IPRSP=Interim Poverty Reduction Strategy Paper; GPRS=Ghana Poverty Reduction Strategy;
GSGDA=Ghana Shared Growth and Development Agenda; MDGs=Millennium Development Goals; SDGs=Sustainable Development Goals.

2.5.1 Ghana’s Vision 2020

Ghana'’s long-term development programmes and strategies to achieve its national objectives were set out in
1996 in the Vision 2020 document. The goals and objectives of Vision 2020 were discussed in detail in NDPF,
Volume . Vision 2020 focuses on five themes regarded as central to realizing the country’s long-term vision of
becoming a middle income country by 2020. These five development themes are:

= Human Development
= Economic Growth

= Rural Development

Urban Development

= AnEnabling Environment.

The basic objectives of Ghana's development agenda are to:

= reduce poverty;

= increase employment opportunities and average incomes;

= reduce inequities in order to improve the general welfare and the material well-being of all Ghanaians;
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apply science and technology in increasing labour and natural resource productivity; and

increase efficiency in all types of production in order to be competitive in local and export markets.

2.5.2 Ghana Shared Growth and Development Agenda Il (GSGDA II)

The Ghana Shared Growth and Development Agenda (GSGDA) II, 2014-2017 builds on the precursor
framework, GSGDA | (2010-2013). The GSGDA Il has been prepared against the background of Ghana
attaining lower middle income status in 2010 and having attained significant economic expansion over the
period of the previous GSGDA (2010-2013).

The Ghana Shared Growth and Development Agenda Il (GSGDA Il) is the most recent medium-term national
development policy framework. GSGDA Il serves as a guide to the formulation of medium-term and annual
development plans and budgets at sector and district levels. It ensures continued pursuit of macroeconomic stability
and the sustainable exploitation of Ghana's natural resources that will enable the country to attain full middle
income status by 2020 with a per capita income of USS$ 3,000.

The document spells out the following objectives to achieve this goal:

Sustained macroeconomic stability

Enhanced competitiveness in Ghana's private sector

Accelerated agricultural transformation and sustainable natural resource management
Oil and gas development

Infrastructure and human settlements development

Human development, productivity and employment

Transparent and accountable governance
GSGDA Il focuses on the following areas:

Socio-economic transformation, involving a change in the structure and composition of the
national output in ways that enhance broad-based, inclusive and sustainable growth;

Process innovation of production through skills and technological upgrading;
Enhancing the competitiveness of industry and trade;
Lifting workers from low-productive agriculture to higher productive activities;

Putting the economy on a growth path that creates jobs, opens up decent work opportunities
for all, alleviates poverty and reduces income and social inequalities;

Creating a conducive environment to propel investment;

Investing in human capital, infrastructure, human settlements, science, technology and
innovation to drive industrialization, in particular manufacturing;

Strengthening the capacity for effective implementation of government policies and
programmes
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2.5.3 Ghana’s Vision 2057

The National Development Planning Commission (NDPC) of Ghana has proposed a long-term development
framework with a 40-year time horizon, starting in 2018 and ending in 2057, the year when Ghana would
be celebrating its 100th anniversary of independence (National Development Planning Commission,
2015). This framework would be implemented through ten four-year medium-term plans by successive
governments that will end in 2057 and would be subjected to four decennial reviews by the Parliament.

2.5.4 The Millennium Development Goals (MDGs)

The United Nations Millennium Declaration, adopted by world leaders at the Millennium Summit of

the United Nations in 2000, set forth the eight Millennium Development Goals (MDGs) which aimed at
transforming the face of global development cooperation (UNDP/NDPC, 2012). In September 2000, Ghana
committed itself to tracking these eight time-bound MDGs and associated indicators. In considering the
relationship between bringing modern forms of energy the cooking sector and the level of development
associated with it, it is essential to analyse Ghana's progress towards the attainment of the relevant MDGs.
These are:

Goal 1: Eradicate extreme poverty and hunger;
Goal 7: Ensure environmental sustainability; and
Goal 8: Develop a global partnership for development.

In this section the progress towards achieving these three goals is analysed, as captured in the Ghana’s fifth
MDGs progress report (UNDP/NDPC, 2015) and UN data on the MDGs (UN Statistics Division, 2015).

Goal 1: Eradicate extreme poverty and hunger

Although Ghana has made progress in achieving the MDG-1 target of reducing by half the proportion of
the population living in extreme poverty at the national level and in rural and urban areas, the depth of its
poverty remains a challenge. Poverty is still prevalent in the three northern savannah regions and among
food crop farmers. The depth of poverty is high, particularly in the urban areas and six regions indicating
that the poor in these areas are well below the poverty line (Refer to Annex 1 for details on the status of this
goal).

The interventions identified in the 2015 Ghana MDG Report that could help in addressing the high rate of
poverty in the country are:

attract private investment;
an increased commitment of resources to the Savannah Accelerated Development Authority (SADA);
deepen the targeted social intervention programmes in the northern savannah regions; and

improve infrastructure particularly the roads network.
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Goal 7: Ensure environmental sustainability

Although Ghana has already achieved the target of halving the proportion of the population without
access to safe water, challenges still exist in achieving the targets of reducing biodiversity losses, halving the
proportion of people without access to improved sanitation, and achieving significant improvement in the
lives of people living in slum areas.

Key interventions suggested in the 2015 Ghana MDG Report to achieve the targets are:
enforcement of key policies;
developing infrastructure especially reliable energy sources to power and pump water to households;
improving access to adequate financial resources to undertake and maintain huge water projects; and
expanding improved and affordable housing units as well as upgrade slum areas.

(Refer to Annex 2 for details on the status of this goal).

Goal 8: Develop a global partnership for development

This goal includes a target increasing aid from developed countries to 0.7% of their Gross National Income
(GNI). Aid inflows to Ghana increased in nominal terms from US$578.96 million in 2001 to US$1,433.23
million in 2008 (UNDP/NDPC, 2010). However, since 2009 aid inflows have been falling.

Key interventions associated with this goal needed for achieving the targets are:
formulate a national aid policy;
improve service delivery by the telecom service providers which has been abysmal in recent times;

continue expansion of internet services to senior high schools and junior secondary schools across the
country;

develop standards for mast construction and ensure compliance with such standards through the
National Communication Authority (NCA); and

intervene in the internet market through the regulator to promote growth of the industry.

(Refer to Annex 3 for details on the status of this goal.)

2.5.5 The Sustainable Development Goals

At the Sustainable Development Summit held in September 2015, UN Member States adopted the 2030
Agenda for Sustainable Development, which includes a set of 17 Sustainable Development Goals (SDGs)/
Global Goals. The SDGs build on the Millennium Development Goals (MDGs) and target an end to poverty,
fighting inequality and injustice, and tackling climate change by 2030.
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2.5.6 Ghana's INDC

On 23 September 2015, Ghana submitted its Intended Nationally Determined Contribution (INDC) to the
UNFCCC Secretariat. The Government of Ghana has set a target of unconditionally reducing its economy-wide
CO2 emissions from 2010 (base year) by 15 per cent relative to BAU scenario emissions of 73.95 tons of CO2
equivalent by 2030 (target year). However, with external support available to cover the full cost of implementing
the mitigation action (finance, technology transfer, capacity-building), an emissions reduction of an additional 30
per cent is attainable, bringing the total emission reduction to 45 per cent below the BAU emission levels by 2030.
In the 10-year period of its post-2020 enhanced climate action plan, Ghana needs US$22.6 billion in investments
from domestic and international public and private sources to finance these actions.

US$6.3 billion is expected to be mobilized from domestic sources
US$16.3 billion is expected to be mobilized from international sources

Details of policy actions as defined in INDC are provided in Annex 5.

2.6 Current Situation and Trends in the Energy Sector

2.6.1 Sector Overview

Energy in Ghana is consumed in three main forms: 1) Biomass' in the form of firewood and charcoal for
cooking and to a lesser extent for co-generation; 2) petroleum fuels; and 3) as electricity (Figure 2-3). The
country’s total energy consumption in 2014 stood at 7,016.4 ktoe, of which consumption of petroleum
product accounted for 3,271.7 ktoe (46.6 per cent), followed by biomass (2,791.7 ktoe, 39.8 per cent) and
electricity (953 ktoe, 13.6 per cent) (Energy Commission of Ghana, 2015a).

Figure 2 3: Primary Energy Consumption in Ghana, 2014

Biomass
Il Petroleum
Electricity
Source: Energy Commission, 2015a.
1 In Ghana, biomass energy is primarily derived from wood, so the words “biomass” and “woodfuel” are used

interchangeably in this report.
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About 3 per cent of the total volume of petroleum products consumed in the economy was supplied by the
nation’s only petroleum refinery, Tema Oil Refinery (TOR), while the remaining 97 per cent were imports (85
per cent) or from the national stock (12 per cent). Petroleum products mainly comprise liquefied petroleum
gas (LPG), kerosene, gasoline, diesel and residual fuel oil (RFO) (Energy Commission of Ghana, 2015).

Energy consumed in the form of woodfuel, as noted above, was 2,791.7 ktoe in year 2014. This consisted
almost entirely of firewood (1,579.7 ktoe, 56.6 per cent) and charcoal (1,212.0 ktoe, 43.4 per cent). Firewood
consumption includes a small percentage (approximately 1 per cent) of sawdust and sawmills residues
(Energy Commission of Ghana, 2015).

In the past decade, Ghana has seen significant growth in total energy consumption. While the share

of woodfuel in overall energy consumption has come down, the percentage shares of electricity and
petroleum gradually increased between 2000 and 2014, and in 2009 petroleum overtook biomass as the
leading source of energy consumed (Figure 2-4).

Figure 2 4: Primary energy consumption in Ghana, 2000-2014

Electricity Petroleum [l Biomass
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Sources: Energy Commission, 2015a; Energy Commission, 2015b.

2.6.2 Electricity Supply and Electrification

Electricity is produced from two main sources in Ghana—hydro and thermal. Hydro and thermal constituted
56 per cent and 44 per cent respectively of total installed electricity generation capacity in 2014, whereas
solar energy contributed a marginal ~0.1 per cent (Energy Commission of Ghana, 2015).

Table 2-4 provides an overview of the major electricity generation plants with their installed capacity and
the amount of electricity they generated along with the fuel they used in 2014.



NATIONALLY APPROPRIATE MITIGATION ACTION ON ACCESS TO CLEAN ENERGY THROUGH
ESTABLISHMENT OF MARKET-BASED SOLUTIONS IN GHANA

Table 2-4: Grid Electricity: Installed Capacity and Electricity Generation by Plant, 2014

Plant

HYDRO
Akosombo
Bui

Kpong
Sub-Total
THERMAL

Takoradi Power
Company (TAPCO)

Takoradi International
Company (TICO)

Sunon Asogli Power
(Ghana) Limited (SAPP)
- IPP

Cenit Energy Ltd (CEL)
- IPP

Tema Thermal 1 Power
Plant (TT1PP)

Tema Thermal 2 Power
Plant (TT2PP)

Takoradi T3

Mines Reserve Plant
(MRP)

Sub-Total
RENEWABLES
VRA Solar
Sub-Total
TOTAL

Source: Energy Commission, 2015a.

Fuel type

Water
Water
Water

LCO/
Natural Gas

LCO/
Natural Gas

Natural Gas

LCO

LCO/
Natural Gas

DFO/
Natural Gas

LCO/
Natural Gas

DFO/
Natural Gas

Solar

Installed Share of total
installed
capacity (%)

capacity

(Mw)

1,020
400
160

1,580

330

220

200

126

110

50

132

80

1,248

25
2.5
2,831

36
14.1
5.7
55.8

7.8

7.1

4.5

3.9

1.8

4.7

2.8

44.3

0.1
0.1

Electricity
generation by
plant (GWh)

Share of
electricity
generated (%)

6,509
730
1,148
8387 64.70

890

712

1,255

513

697

223

87

195

4,572 34.75

4 0.05
12,963

National average electricity coverage was about 72 per cent at the end of 2012, but access rates varied
between regions (Figure 2-5) (Reegle, 2015). The vision for the energy sector is to ensure availability of and
universal access to energy services and for export by 2020. In line with this vision, in 1989 the then Ministry of
Energy (now the Ministry of Power) instituted the National Electrification Scheme (NES) as the Government’s
principal policy to extend electricity to all parts of the country over a 30-year period from 1990 to 2020.1n 2012,
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another 643 communities were connected to the national grid, bringing the total number of communities
connected nationally to about 5,500 (Energy Commission of Ghana, 2015) (Table 2-5).

Table 2-5: Electrification Status by Region, 2010

Greater Accra 4,010,054 1,036,426

Ashanti 221 4,780,380 1,126,216 82 90
Central 175 2,201,863 526,764 81 87
Brong-Ahafo 195 2,310,983 490,519 67 77
Eastern 247 2,633,154 632,048 70 80
Western 319 2,376,021 553,635 68 82
Volta 179 2,118,252 495,603 65 79
Northern 660 2,479,461 318,119 50 58
Upper East 299 1,046,545 177,631 44 55
Upper West 294 702,110 110,175 40 76

Sources: Abavana, 2010; unpublished Ministry of Power document.

2.6.3 Modern Energy Services for Cooking

The 2012/13 GLSS-6 Report (Table 2-6) revealed that 41.3 per cent of households in Ghana were dependent
on firewood as their primary source of cooking fuel, followed by charcoal (31.5 per cent) and LPG (22.3

per cent). Charcoal is the main source of cooking fuel for 43.6 per cent of households living in urban areas,
while LPG is the primary source of cooking fuel for 35.8 per cent of urban households. The major charcoal
consumers are the coastal regions with Greater Accra and Ashanti accounting for more than 50 per cent of
the country’s consumption (GLSS 6, 2014c).

Table 2-6: Households by Source of Cooking Fuel, 2012/13

Firewood 20.5 14.3 57.6 724 874 74.8 413
Charcoal 38.9 45.8 43.6 30 17.9 7.6 16.5 315
LPG 52.7 28 35.8 9.8 6.7 1.3 5.5 223
Electricity 0.6 0.5 0.5 0.1 0.1 0.1 0.1 0.3

Kerosene 0.5 0.1 0.2 0.3 0.1 0.1 0.1 0.2
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== 0.2 0.1 = 0.1 2.2 0.7 0.4

Crop residues

Other — 0.1 -— — — — — —
None, no cooking 6.4 4.9 54 2.1 2.7 1.3 2.2 3.9

Source: GLSS 6, 2014.

Heavy dependence on woodfuel as the primary source of cooking energy has raised serious health and
environmental concerns among Ghanaians. It has become a serious threat to the ecosystem of the country
as Ghana'’s tropical forest area is today only 25 per cent of its original size (World Bank, 2011). Yet, almost 2
per cent of forests are being depleted every year. With the growing population, in the long run, this will lead
to ecological disaster.

Modern energy services for cooking such as ICSs and cleaner fuels like LPG are the tools for addressing the
social and environmental burdens arising from woodfuel usage.

2.6.3.1 LPG for Cooking

In Ghana, LPG is primarily used for cooking in the residential sector, and commercial and institutional
establishments. In recent times, LPG demand has been growing rapidly in the transport sector primarily for
use in the taxi cabs and commercial vehicles (Figure 2-5).

Figure 2-5: LPG Consumption by Type of Consumer, 2000 and 2010

Il Households Il Households
[ Transport [ Transport
[ Commercial & services [ Commercial & services

Source: Energy Commission of Ghana, 2015a.
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LPG is supplied to the Ghanaian market from both domestic production and imports. However, domestic
LPG production is limited and imports account for the overwhelming majority of the total supply to the
market. Until 2014, the company, Tema Qil Refinery (TOR), was responsible for all domestic supplies as
well as imports. TOR's refinery produced about 25,600 tons in 2013, while net imports were approximately
203,900 tons (Figure 2-6) (Energy Commission of Ghana, 2015a).

Figure 2-6: LPG Consumption, 2000-2013
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Source: Energy Commission, 2015a.

The consumption of LPG has been rising steadily, from 45,000 tons in 2000 to 251,800 tons in 2014 (Energy
Commission, 2015a. Household LPG penetration increased from 6 per cent in 2000 to 22.3 per cent in 2012/13
(GLSS 6, 2014). However, LPG shortages are a common phenomenon in the country. Persistent shortages are
leading both domestic and commercial users of the product to go back to using charcoal and firewood. The
Energy Commission believes that the shortage of LPG could be partly overcome in 2015 after the newly built
Atuabo gas processing facility has become operational (Table 2-7) (Energy Commission of Ghana, 2015a).

Table 2-7: Operating Performance of the Atuabo Gas Processing Plant

Sources Value

Technical capacity in million standard cubic feet of 150

gas per day (mmscfd)

Operational statusa Processing of 80 mmscfd of the wet gas started in April
2015 with supply of 300 tons per day of LPG

Products

LPG (tons/day) 500

Condensate (tons/day) 30

9As of April 2015 when the Energy Commission’s report was drafted.
Source: Energy Commission, 2015a.
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The Ministry of Petroleum has set a target of achieving 50 per cent household penetration of LPG by 2020.
To achieve this penetration level, the Energy Commission has estimated, LPG demand will reach at least
450,000 tons by 2020, based on an estimated population of 31-32 million by the end of the decade. The
Energy Commission has also estimated that this demand could be met from the following sources:

operating Tema Oil’s refinery at over 90 per cent capacity on average during the year;
processing wet gas at the Atuabo gas processing plant to supply 500 tons of LPG per day; and
maintaining imports, but at below the current level.

Although national supplies along with current level of imports would be enough to meet medium-term
demand, national LPG storage and distribution capacity constitutes a challenge to achieving this target.

In Ghana, LPG storage and distribution are carried out at two levels before it reaches the final consumers,
first at national bulk level (i.e. storage at TOR and the Atuabo gas processing plant) and second at dealer
and retailer level. The retailers serve as the main link between consumers and the oil marketing companies
(OMCs) because OMCs are licensed to procure and sell petroleum products to bulk customers and the
general public through retail stations. Ghana has a bulk LPG storage capacity of about 6,400 tons at TOR
(the storage capacity of Atuabo gas processing plant is not currently known) and the distribution points are
largely found in southern Ghana, at Kumasi and Koforidua and along the coast (Figure 2-7).

The Government of Ghana has taken various steps
to increase LPG penetration. It launched the LPG
Promotion Programme in 1989 to promote the use

Figure 2-7: Location of LPG retail stations, 2010
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Limited storage and distribution capacity in the country; and

Inability to benefit the intended beneficiaries, i.e. households, when vehicles notably taxi cabs and
commercial buses switched to LPG use due to its subsidized price.

The Government also introduced the National Policy of LPG Promotion as part of its efforts to reduce
deforestation and to control the environmental hazards associated with firewood and charcoal. The 2015
energy outlook report published by the Energy Commission proposes implementation of following
measures to attain the 50 per cent LPG penetration target by 2020:

Speeding up the establishment of a Natural Gas Processing Plant to produce LPG from the associated
gas to be produced from the Jubilee Oil and Gas Field;

A deliberate government policy to make the LPG produced domestically available for local consumption
rather than export;

Removal of price distortions;

Recapitalizing the Ghana Cylinder Manufacturing Company (GCMC) to expand its production capacity
with the production of cylinders focused on small sized cylinders that would be portable and affordable
to households in rural communities; and

Constructing LPG storage and supply infrastructure in all regional and district capitals in the long term,
and developing district capital LPG infrastructure in the medium term.

The use of woodfuel for cooking is a common cause of concern among Ghanaian households. In Ghana,
cooking is predominantly done on traditional cookstoves or open fires. Charcoal stove usage is dominated
by the traditional stove locally called a“coal pot” which is used by approximately 85 per cent of all charcoal
stove users. Despite the government’s subsidization programme, progress in achieving the large-scale
adoption and use of ICSs has been remarkably low.

The most commonly used ICS in Ghana market is the improved Kenyan Jiko type stove (locally it is known as
the Gyapa) distributed and manufactured by three main players: Gyapa Enterprise, Toyola Energy, and Man
& Man Enterprise. There are regular instances of new entrants to the market, such as Envirofit and CookClean
Ghana. CookClean Ghana, which produces a locally researched and developed charcoal stove branded
CookMate (Figure 2-8, Table 2-8). These ICS manufacturers produce thousands of cookstoves annually for
the Ghanaian market, especially for the urban and peri-urban markets located in the southern region, rather
neglecting rural households and the northern regions. Due to unaffordability and low accessibility to ICSs,
the traditional open fire, three stones stove and coal pot cooking stoves remain extremely popular within
Ghana, especially in rural areas.

In Ghana, ICS initiatives began in 1989 with the Ahibenso Coal Pot Programme of the Ministry of Energy
(now the Ministry of Power). Though the project appeared to be successful initially, it was discontinued due
to limited funding. The Ahibenso was known to have an efficiency of 39 per cent compared to the traditional
coal pot stove and dissemination focused on Accra only.
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Figure 2-8: Traditional and Improved Cookstoves in Use in Ghana

Cookmate

Table 2-8: Specifications of Main Types of Traditional and Improved Cookstoves

Parameters
Primary fuel

Available size

Combustion efficiency

Costin GHZ

Lifetime

Coal pot
Charcoal

Smaller size
Medium size
Large

~15%

Smaller size: 5-10
Medium size:10-25

4 year

Coal pot

Gvapa/Toyola/Man & Man

Gyapa
Charcoal

Small

Medium

Large

Commercial Small
Commercial Large

~40%

Smaller size:16-30
Medium size:18-40

4 year

CookMate
Charcoal

S1-small
S2 - medium
S3 - large
S4 - X/large

~50%

Smaller size:40-45
Medium size:50-55

4 year
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An assessment of the current ICS market in Ghana, based on discussions with stakeholders in May 2015,

reveals the following.

The ICS market in Ghana is not regulated. However, UNDP under the SE4ALL program is assisting

the Government in developing and enforcing a regulatory framework for the ICS market. Technical
standards for ICSs are under development in collaboration with the Ghana Standards Authority to
ensure that all cookstoves available on the market are efficient and have low emission levels. A testing,
certification and expertise centre has been established at the Kwame Nkrumah University of Science
and Technology (KNUST) in Kumasi to conduct tests for efficiency, performance, technical and emission
levels on improved cookstoves manufactured or imported into the country. In addition, the Council for
Scientific and Industrial Research (CSIR) owns a facility for testing and certification of cookstoves, which
serves the cookstoves market in the southern part of the country.

Although the government is supportive of ICS initiatives, funding is not readily available, especially for
the working capital requirement for ICS manufacturing. The import duty on sheet metal required for
cookstove manufacturing adds to the working capital requirement, as does the value added tax (VAT)
on stoves. Due to the high capital costs involved in the manufacture of ICSs, their adoption has been
remarkably low. There is also inadequate funding research and development of ICSs.

Although Ghana is home to many ICS manufacturers, still its domestic manufacturing capability as well
as its sales and distribution networks needs to be up-scaled for wider adoption of ICSs.

Awareness of the benefits of ICSs is still low among the people. The Global Alliance for Clean Cookstoves
(GACCQ) is working with the Government of Ghana and the Ghana Alliance for Clean Cookstoves
(GHACCO) on various targeted awareness raising campaigns. Under the SE4ALL programme, UNDP in
collaboration with GHACCO is assisting the Government in conducting these campaigns.

2.7  Relevant Stakeholders

A variety of key players ranging from government institutions to the private sector to NGOs and research
institutions are involved in the energy sector. Under the purview of NAMA the interventions to be
undertaken are ones promoting improved cookstoves (ICS) and widening the use of LPG, solar PV home
systems, mini grids and solar lanterns.

Table 2-9 gives an indicative list of the players involved in the Ghana'’s energy sector who could play a role in
these interventions.
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Table 2-9: Institutions in the Energy Sector

INSTITUTIONS INVOLVED IN PROMOTION OF ICSs IN GHANA

Ministries/ Regulators

Ministry of
Environment, Science,
Technology and
Innovation

Ministry of Power
Ministry of Finance
Ministry of Trade &
Industry

Government Institutions

Energy Commission
Ghana Statistical
Services
Environmental
Protection Agency
Ghana Standards
Authority

The Council for
Scientific and
Industrial Research
(CSIR)

NGOs/Research
Institutions

Kumasi Institute

of Technology and
Environment (KITE)
Ghana Alliance for
Clean Cookstoves
Kwame Nkrumah
University of Science
and Technology
(KNUST)

SE4AIl Secretariat

INSTITUTIONS INVOLVED IN PROMOTION OF LPG IN GHANA

Ministry of
Environment, Science,
Technology and
Innovation

Ministry of Power
Ministry of Finance
Ministry of Trade and
Industry

National Petroleum
Authority (NPA)
(downstream
regulation)

Petroleum
Commission (upstream
regulation)

Energy Commission
Ghana Statistical
Services
Environmental
Protection Agency
Ghana Standards
Authority

The Council for
Scientific and
Industrial Research
(CSIR)

Ghana National
Petroleum
Corporation
(GNPQ)

KITE

Global LPG
Partnership
KNUST

SE4AIl Secretariat

INSTITUTIONS INVOLVED IN PROMOTION OF RE IN GHANA

Ministry of Power
Energy Commission
Public Utility
Regulatory
Commission

Volta River Authority

Bui Power Authority
Ghana Grid Co

Electricity Company of

Ghana
Northern Electricity
Department

SE4All Secretariat

Private Sector

Toyola Energy
Limited
Man & Man
Enterprise
Cookclean
Ghana
Limited
Anomena
Ventures
Gyapa
Enterprise

Kosmos
Energy
Tullow Oil

IPPs

The detailed roles and responsibilities of entities actively involved in energy development in Ghana are
described in the following section.
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2.7.1 Government Ministries/Departments/Agencies
The Ministry of Environment, Science, Technology and Innovation (MESTI)

The Ministry of Environment, Science, Technology and Innovation provides leadership and guidance on

the environment, science and technology across the economy through sound policy formulation and
appropriate incentives. In addition, it is responsible for establishing a regulatory framework and setting
standards to govern scientific and technological activity and the management of the environment for
sustainable development; the promotion of activities needed to underpin the standards and policies
required for planning and implementation of sound scientific and technological development activities; the
initiation, stimulation and coordination of research work, including the continuous development and review
of policies, laws, rules and regulations for the environment, science and technology (MESTI, 2012).

The Ministry of Power (MoP)

The key role of the Ministry of Power (formerly the Ministry of Energy) is to extend and ensure reliable supply of
high quality energy services to all sectors of the economy in an environmentally friendly atmosphere to facilitate
productivity and reduce poverty. It plays a vital role in policy formulation for the energy sector (MoE, 2015).

The Ministry of Finance (MoF)

The Ministry of Finance is involved in the formulation and implementation of sound fiscal and financial
policies, the effective mobilization and efficient allocation of resources and the improvement of public
financial management in the cooking sector (MoF, 2015).

The Ministry of Trade and Industry

The Ministry of Trade and Industry is responsible for both internal and external trade as well as the
promotion of Ghanaian industries (Ministry of Trade and Industry, 2015).

The National Petroleum Authority (NPA)

The National Petroleum Authority, instituted under NPA Act 2005 (Act 691), is a statutory body set up by the
Government of Ghana to regulate, oversee and monitor the Ghanaian petroleum downstream industry for
efficiency, growth and stakeholder satisfaction (NPA, 2015).

The Petroleum Commission

The Petroleum Commission is an upstream petroleum regulator, mandated to regulate, manage and co-
ordinate all activities in the upstream petroleum industry for the overall benefit and welfare of Ghanaians
(Petroleum Commission of Ghana, 2015).

The Energy Commission

The functions of the Energy Commission, set up by an Act of Parliament, the Energy Commission Act, 1997
(Act 541) include regulation, management, development and utilization of energy resources in Ghana. The
Energy Commission is the technical regulator of Ghana'’s electricity, natural gas and renewable energy
industries, and the advisor to Government on energy matters (Energy Commission, 2015).
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SE4All Secretariat

The SE4AIl Secretariat is involved in monitoring and reporting progress towards universal access to
sustainable energy sources (African Development Bank Group, 2015).

Ghana Statistical Services (GSS)

The Ghana Statistical Services is responsible for the efficient production and management of quality official
statistics based on international standards, using competent staff for evidence-based decision-making, in
support of national development (Ghana Statistical Services, 2015b).

The Environmental Protection Agency

The Environmental Protection Agency, an agency of Ghana'’s Ministry of Environment, Science Technology
and Innovation established by EPA Act 490 (1994), is a regulatory body and a catalyst for change to sound
environmental stewardship. The EPA is dedicated to improving, conserving and promoting the country’s
environment and striving for environmentally sustainable development with sound, efficient resource
management, taking into account social and equity issues. It oversees the implementation of the National
Environment Policy (EPA, 2015).

Ghana Standards Authority (GSA)

The Ghana Standards Authority, formerly the Ghana Standards Board (GSB), is a government agency
responsible for the maintenance of acceptable standards for products and services and sound management
practices in industries and public institutions in Ghana. The GSA includes the following divisions:
Meteorology, Standards, Testing, Certification, Inspectorate, Administration & Organizational Development,
and Finance & Corporate Planning. The Authority uses four strategies in performing its functions namely:
Metrology, Standardization, Testing and Quality Assurance (MSTQ). It certifies products and runs test training
for industries to promote the compliance of industries to the standards set by the Authority. It reviews
industry conformity to regulations and calibrates weighing and measuring instruments, such as fuel pumps,
and performs physical analysis of products before they can be sold (GSA, 2015).

The Council for Scientific and Industrial Research (CSIR)

The Council for Scientific and Industrial Research pursues the implementation of government policies on
scientific research and development. It is involved in reviewing, monitoring and periodically evaluating the
work of the institutes administered by the Council (CSIR, 2015).

The Ghana National Petroleum Company (GNPC)

The Ghana National Petroleum Company is the state agency responsible for petroleum exploration, licensing
and distribution in Ghana. It promotes the training of Ghanaians in petroleum-related activities and ensures
environmental protection in this field (GNPC, 2015).

The Public Utilities Regulatory Commission (PURC)

The Public Utilities Regulatory Commission is a fully independent body established under the Public Utilities
Regulation Act (Act 538) responsible for regulating electricity and gas tariffs and enforcing the customer
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service obligations of all public utilities. Under the Energy Commission Act 1997 (Act 541), PURC is also
required to approve charges for the supply, transmission and distribution of electricity and the wholesale
supply and transmission of natural gas, as well as the bulk storage and transportation of petroleum
products. PURC's regulatory responsibilities for public utilities are to:

provide guidelines on rates chargeable for utility services;
examine and approve tariffs charged by public utilities;
protect the interests of consumers and providers of public utility services;
monitor the standard of performance of these utilities;
receive and investigate complaints and settle disputes between consumers and public utilities;
promote fair competition among service providers in electricity and water (PURC, 2015).
The Volta River Authority (VRA)

The Volta River Authority was established on 26 April 1961 under the Volta River Development Act (Act 46 of
the Republic of Ghana). Its core responsibilities include the generation and supply of electrical energy based
on hydro (the main source), thermal and solar plants for industrial and commercial use in the local and
export markets (VRA, 2015).

The Bui Power Authority (BPA)

The Bui Power Authority was established by the Act of Parliament, BPA Act 740, 2007 with a mandate to plan,
execute and manage the Bui hydroelectric project, which covers:

generation of electrical power for general industrial and domestic use;

the construction of a transmission system linked to the national grid; and

the supply of electrical power to certified and licensed utility companies (BPA, 2015).
The Electricity Company of Ghana (ECG)

The Electricity Company of Ghana is a public electricity distribution company under the Ministry of Power,
responsible for distributing electricity in the southern part of Ghana (including the Ashanti, Central, Eastern,
Greater Accra, Volta and Western regions) (ECG, 2015).

The Northern Electricity Distribution Company (NEDCo)

The Northern Electricity Distribution Company is a wholly owned subsidiary of VRA responsible for the
distribution of electricity in the northern part of Ghana (including the Northern, Upper West, Upper East,
Brong-Ahafo, Sunyani and Techiman regions) (NEDCo, 2015).

The Ghana Grid Company (GRIDCo)

The Ghana Grid Company established in accordance with the Energy Commission Act, 1997 (Act 541) and
the Volta River Development (Amendment) Act, 2005 (Act 692), was incorporated on 15 December 2006 as
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a private limited liability company under the Companies Code, 1963 (Act 179) and became operational on 1
August 2008. Its main responsibilities include:

undertaking the economic dispatch and transmission of electricity from wholesale suppliers (generating
companies) to bulk customers (which include the Electricity Company of Ghana (ECG), the Northern
Electricity Department (NED) and the mines);

providing fair and non-discriminatory transmission services to all power market participants;
acquiring, owning and managing the assets, facilities and systems required to transmit electrical energy;
provide metering and billing services to bulk customers;

carrying out transmission system planning and implementing necessary investments to provide the
capacity to reliably transmit electric energy; and

managing the wholesale power market (GRIDCo, 2015).

2.7.2 NGOs/Research Institutions
Kumasi Institute of Technology and Environment (KITE)

The Kumasi Institute of Technology and Environment (KITE) is a Ghanaian NGO committed to the
development of technological capabilities for sustainable energy and industrial development, in harmony
with the environment. It has a mission to influence policy formulation and implementation in favor of
sustainable development through research, capacity building, project development and implementation in
the areas of energy, technology and environment (KITE, 2015).

The organization pursues programmes in five thematic areas:

The Rural Energy Supply and Utilization Programme (RESUP), which focuses on the sustainable
production and utilization of energy, the identification of alternative energy feedstocks and improved
conversion technologies;

The Energy and Productivity Programme (EPP);

The Energy and Environment Programme (EEP);

Clean Energy and Technology Investment Programme (CETIP); and
The Knowledge Management and Advocacy Programme (KMAP).
The Ghana Alliance for Clean Cookstoves (GHACCO)

The Ghana Alliance for Clean Cookstoves (GHACCO) is a non-profit organization operating with the support
of the United Nations Foundation. Its main focus is on improving health and the environment through
encouraging changes in cooking methods and the types of stoves used in developing countries to pollute
less and reduce indoor air pollution. The Ghana Alliance for Clean Cookstoves aims to strengthen local
actors working in the cookstoves sector, help the Government to achieve its renewable energy policy and
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climate change programme goals, and increase consumer awareness of the importance of fuel efficient
and clean cookstoves. The Alliance could play a decisive role in providing support and ensuring effective
implementation of cookstoves programmes in Ghana (GHACCO, 2015).

The Global LPG Partnership

The Global LPG Partnership (GLPGP) was set up to effect the transition of 1 billion persons in developing
countries from solid fuels to LPG on a sustainable basis, by 2030, with an estimated US$12-15 billion of
cumulative investment in order to:

substantially reduce the 4 million deaths caused annually by cooking with solid fuels;
substantially reduce the rampant deforestation caused by cooking with solid fuels;

reduce the waste of human labour due to the time spent on gathering biomass for fuel; and
provide affordable access to modern energy as part of the transition to a sustainable future.

GLPGP is partnering with the government and the private sector to plan and implement US$200 million
of coordinated reforms, interventions and investments to transition 4 million users to a new, scalable and
sustainable national LPG system and to create at least 7 million new LPG users within six years (GLPGP, 2014).

Kwame Nkrumah University of Science and Technology (KNUST)

Kwame Nkrumah University of Science and Technology (KNUST) is the largest public university in the
country. It is located in Kumasi Metropolis in Ashanti region (KNUST, 2015). A testing, certification and
expertise centre has been established at KNUST to conduct tests for efficiency, performance, technical and
emission levels on improved cookstoves manufactured or imported into the country.

2.7.3 Private Sector Entities
Independent Power Producers (IPPs)

Independent Power Producers (IPPs) have begun to come into the electricity generation market. Wholesale
Electricity Supply Licences have been issued to the following Independent Power Producers (IPP) to
construct and operate thermal plants in Ghana:

Takoradi International Company (TICo)—90 per cent owned by the Abu Dhabi National Energy
Company and 10 per cent owned by the Volta River Authority, it was the first IPP to be established in
Ghana (capacity: 330 MW;

The Sunon Asogli power plant—owned by the Shenzhen Group of China (capacity: 200 MW); and

The Tema Cenit Thermal Power Plant (TCTPP)—owned by CENIT Energy, a subsidiary of the Social
Security and National Insurance Trust (SSNIT) (capacity: 126 MW)
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Toyola Energy Limited

Toyola Energy Limited is a private energy efficient stove manufacturer focused on profitably serving Ghana’s
urban poor and low income rural households. They have run an ICS programme since 2007. Toyola Energy,
along with E+CO, SNV and KITE, trains and pre-finances ceramicists, producers, marketers and end users to
disseminate the Toyola Coalpot stove to urban and rural communities in Ghana. It received funding from
E+CO in 2007 to help finance its Gold Standard carbon finance programme (Toyola Energy Limited, 2015).

Man & Man Enterprise

Man & Man Enterprise is responsible for the product development, manufacturing and marketing of the
energy efficient charcoal stove, the Holy Cookstove, mainly in Accra and Kumasi. The organization trains
local men and women across the value chain (GHACCO, 2015).

CookClean Ghana Limited

CookClean Ghana Limited is a social entrepreneurship with a mission to improve social, environmental

and economic conditions for low income families. Founded in 2010, it has developed an ICS tailored to the
Ghanaian market, the CookMate. The organization employs local women to directly distribute the stoves

and has applied to the Gold Standard for registration in their carbon finance programme (Cook Clean Ghana
Limited, 2015). About 50,0002 stoves till date have been manufactured and sold by the organization in Ghana.

Anomena Ventures

Anomena Ventures is a private enterprise, registered in 2004, which is committed to improving the health,
livelihood and quality of life of Ghanaians by increasing access to clean and efficient energy technologies

to households, institutions, street food vendors and communities by seeking to promote access to clean
energy. Its ICS programme focuses on distributing LPG stoves for street vendors in Northern Ghana. Its other
activities include: awareness creation workshops, rural appraising methods to gather data on the perception
and use of LPG, training on safe use of LPG appliances, and a pilot micro-finance scheme that has enabled
some women to purchase gas cylinders and stoves (Anomena Ventures, 2015).

Gyapa Enterprise

Gyapa Enterprise is a private energy efficient stove manufacturer focused on marketing and distributing
high-impact alternative technologies to low-income households across Ghana and West Africa. Among the
products it manufactures is the Gyapa Fuel-Efficient Cookstove (Gyapa Enterprises, 2015).

2 According to market information collected through stakeholder consultation in May 2015.
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Kosmos Energy

Kosmos Energy is an oil and gas exploration and production company. It is involved in the discovery and
development of the Jubilee oilfield off the coast of Ghana and has LPG loading facilities (Kosmos Energy, 2015).

Tullow Oil

Tullow Oil is an oil and gas exploration and production company (Tullow Oil Company, 2015). Its current
downstream activities include refinement of crude as well as the bulk and retail distribution of different
petroleum products, including LPG, premium gasoline, kerosene, gas oil, residual fuel oil, and premix.

Financial Institutions/Development Partners

Financial Institutions like Fidelity Bank, GH Bank Ghana, Ghana Commercial Bank and Energy Bank would be
essential sources for the mobilization of private sector funds for NAMA projects. In addition development
partners are prospective providers of foreign funds to support NAMA implementation, some already having
done so.

2.7.4 Barriers Facing the Energy Sector

The energy sector of Ghana faces a number of barriers. If these barriers persist, Ghana's commitment to
improve access to clean energy through establishment of market-based solutions will not be carried out.
As part of the stakeholder consultation, these barriers were identified. The barriers identified are broken
down into categories—financial, requlatory, market-related, technological, and consumer awareness and
outreach—in Table 2-10.

Table 2-10: Barriers Faced by the Energy Sector

Financial High cost of solar PV components.
Higher cost of ICSs compared with traditional cookstoves.

High interest on loans preventing cookstove manufacturers from scaling up their
business and reaching greater production numbers, inhibiting their growth.

High import duties on materials such as sheet metal used in ICS manufacture
preventing larger production scale.

Poor access to finance. Banks are not willing to give loans to individual investors
in PV because of lack of confidence in the viability of the technology. Even when
banks are willing, affordability remains an issue due to banks charging higher-
than-usual interest rates. In addition, the loan application process is complex,
raising overhead costs for installing PV systems.

Regulatory Inefficient LPG cylinder management and lack of standards on LPG cylinders,
raising safety concerns regarding storage and use of LPG.

Lack of technical and quality control standards and inadequate testing and
monitoring mechanisms, resulting in poor quality cookstoves with low
performance and low durability.

Lack of technical standards for solar PV components and systems.

Market is flooded by low-quality products from the informal market, which hampers
business in the formal market, as reported by the Association of Ghana Solar Industries.



Market-related

Technological

Consumer
Awareness and
Outreach
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Limited support to strengthen and expand local manufacturing of ICSs and limited
variety of proven quality ICSs catering to the needs of different local consumer
segments.

Inadequate supply of LPG to meet increasing demand, including inadequate
storage, filling and distribution infrastructure, with an overconcentration of
distribution outlets in regional capitals and major urban settlements (especially in
Southern Ghana).

LPG is unaffordable for and inaccessible to rural populations.

The small size of most of the private enterprises operating in the lighting sector
could prove to be a constraint in scaling up the market because of an absence of
needed investment and their inability to gain access to credit.

Markets for PV in residential and commercial buildings are fragmented and limited
in scale, contributing to a higher cost per watt of capacity.

There is a limited number of outlets selling solar PV components.

Limited technology transfer and diffusion of technical knowhow in manufacturing
of renewable energy (RE) and clean cooking (CC) technologies.

Solar PV components (such as batteries, lamps, and regulators) are in short supply
in the local market.

Lack of technicians trained in the manufacture, operation and installation of solar
PV systems.

Low education, awareness and understanding of the health and economic risks
related to the use of traditional cookstoves.

Limited outreach efforts to existing and potential consumers (on benefits and
safety).
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POLICY ANALYSIS

A review of the policy environment in Ghana relevant to the proposed NAMA is presented in this section.
There are several initiatives which are aligned with the energy sector as a whole (Figure 3-1).

Figure 3-1: Energy Sector Policies and Programmes

Vision 2020

1
NDPF
(1996-2020)

GPRS / GSGDA
(Out-going Medium
Term Strategy)

11

MDGs (Millennium
Development Goals)

Energy Sector
(Sector specific priorities,
policies and programmes)

Vision 2057

Existing Programmes:

v" Solar Lantern Distribution Programme -
200,000 solar lanterns in off-grid rural
homes over a period of five years.

v' 200,000 Roof top Solar PV - Funded
through a levy on petroleum products

v" Improved Cookstoves - Access to clean
cooking solutions for 50% of households

v" National LPG policy - Provide LPG access
to 50% of households (currently at 20%)

There have also been many initiatives and regulatory and financial instruments specifically aimed at the
energy sector with varied degrees of success. They throw some light on what local capacity to implement

this NAMA.
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The following initiatives were reviewed in Section 2.5 of the report:
Ghana'’s Vision 2020
Ghana'’s Vision 2057
Ghana Shared Growth and Development Agenda (GSGDA)
The Millennium Development Goals (MDGs)
The Sustainable Development Goals (SDGs)
Ghana’s Intended Nationally Determined Contribution (INDC)
The following NAMA specific policies and initiatives are reviewed in this section.

The Ghana National Climate Change Policy (NCCP) — an umbrella programme ensuring a climate-
resilient and climate-compatible economy while achieving sustainable development through equitable
low carbon economic growth.

The National Energy Policy (NEP) — sets a target of 10 per cent of total energy supply coming from
renewable energy sources by 2020.

The Ghana Shared Growth and Development Agenda (GSGDA-II) — the most recent medium term
strategy in Ghana.

The Ghana Sustainable Energy for All Action Plan (SE4ALL) — sets the target of achieving universal
access to modern forms of energy by 2030.

The National Policy of LPG Promotion—aims to provide 50 per cent of Ghanaians access to LPG by 2020.

The Strategic National Energy Plan (SNEP)—sets woodfuel and LPG related targets to be achieved by
2020..

The National Electrification Scheme (NES)—sets a target of 100 per cent electrification by 2020.

The Renewable Energy Act 2011 (Act 832)—envisages different policy instruments, such as feed-in
tariffs (FIT), a Renewable Energy Fund and tax exemptions, to encourage use of renewable energy
sources.

Ghana Energy Development and Access Project (GEDAP).
Solar Lantern Distribution Programme.

200,000 Solar Rooftop Programme.

SWITCH Africa Green (SAG) project.

Scaling-up Renewable Energy Program in Ghana (SREP) Investment Plan.
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3.1 Relevant National and Sector Strategies and Policies

This section gives an overview of each of the policies and regulations mentioned above.

3.1.1 The Ghana National Climate Change Policy (NCCP)

The National Climate Change Policy was developed under the aegis of the National Climate Change
Committee (NCCC), with technical guidance from EPA and MESTI. The NCCP was accepted by the GoG
Cabinet in 2013 and was formally launched by the President in 2014.

The NCCP divides Ghana's policy response to climate change into three phases. Phase 1 covered the

process of producing the NCCP document (which is currently being reviewed). Phase 2 will result in the
presentation in greater detail of the initiatives and programmes identified in the NCCP in the form of an
action programme for implementation. Finally, Phase 3 of the NCCP will detail out how the climate change
programmes and actions identified in Phase 2 can be mainstreamed and embedded, in a time-bound

and budgeted manner, in the annual work plans of implementing units (MESTI, 2014). As of April 2014, a
draft six-year implementation schedule for the NCCP had been established (Sova and others, 2014). NCCP
envisages ensuring a climate-resilient and climate-compatible economy while achieving sustainable
development through equitable low carbon economic growth for Ghana. The focus is on low carbon growth,
effective adaptation to climate change and social development.

3.1.2 The National Energy Policy (NEP)

The National Energy Policy outlines the Government’s policy direction for the energy sector. It was
adopted in 2010. The policy envisages Ghana becoming a net exporter of oil and power by 2012 and 2015
respectively. (Ministry of Energy, 2010).

The following policy actions, relevant to this NAMA, are envisaged under the NEP.

Support for sustained regeneration of woody biomass resources through legislation, fiscal incentives
and attractive pricing.

Promoting the establishment of dedicated woodlots for woodfuel production.

Promoting the production and use of improved and more efficient biomass utilization technologies,
such as improved cookstoves.

Promoting the use of alternative fuels such as LPG as substitutes for fuel wood and charcoal by
addressing the institutional and market constraints that hamper increasing access to LPG in Ghana.

Introducing taxes and levies on woodfuels to promote alternative fuels such as LPG.
Improving the cost-effectiveness of solar technologies.
Creating favourable regulatory and fiscal regimes.

Supporting indigenous research and development to reduce the cost of solar energy technologies.
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Supporting the use of decentralized off-grid alternative technologies (such as solar PV) where they are
competitive with conventional electricity supply.

The NEP is Ghana'’s most significant framework policy for the development of renewable energy
technologies. In the NEP, the Government set an ambitious target of deriving 10 per cent of total energy
supply from renewable technologies by 2020.

3.1.3 Ghana Sustainable Energy for All Action Plan (SE4ALL)

Globally Sustainable Energy for All (SE4AIl) works globally to extend energy’s reach with the goal of ensuring
universal access to modern energy services by 2030. In Ghana, the SE4ALL Action Plan was adopted in 2012
and runs to 2030. Relevant to this NAMA, the SE4ALL in Ghana outlines actions to ensure access to modern
energy for cooking, particularly the promotion of LPG and improved cookstoves. There exists an inbuilt
evaluation scheme within the action plan.

The main objective of Ghana SE4AIl Action Plan in Ghana is to ensure universal access to modern energy for
cooking (through the promotion of LPG and improved cooking stoves) (Energy Commission/SE4AIllI/UN, 2012).

3.1.4 The National Policy of LPG Promotion

The fundamental goal of the National Policy of LPG promotion is to ensure that at least 50 per cent of
Ghanaians have access to safe and environmentally friendly LPG for commercial, industrial and domestic use
by 2020. The policy sets out measures and actions to develop a safe, standard and market based structure
for LPG with the adoption of the cylinder recirculation model as the basis for marketing domestic LPG.

3.1.5 The Strategic National Energy Plan (SNEP)

In 2006, the Energy Commission published the Strategic National Energy Plan, a policy document

that defined the role of various energy sources, setting targets for each within a 15-year span with

strategic targets for both energy demand and supply. The plan seeks to identify the optimal path for the
development, use and efficient management of the country’s energy resources (Energy Commission, 2006).

Residential Consumption Targets

To reduce the average woodfuel energy intensity per urban household by 30 per cent by 2015 and by
50 per cent by 2020.

To reduce woodfuel intensity per rural household by 10 per cent by 2020.
To achieve universal electrification nationally by 2020.

To achieve 15 per cent penetration of rural electrification by decentralized renewable energy
complementation by 2015, expanding to 30 per cent by 2020.

To reduce the average electricity intensity per urban household by 50 per cent by 2020.

47



48 BACKGROUND ON GHANA

To introduce energy efficiency measures that can free about 5,000 GWh nationwide by 2015 expanding
to about 8,000 GWh by 2020.

Commercial and Services Consumption Targets
To increase LPG penetration by 20 per cent by 2015 and 30 per cent by 2020.

To curtail woodfuel’s share of energy at 50 per cent by 2015 with a subsequent reduction to 40 per cent
by 2020.

To achieve 5 per cent penetration in the use of improved efficiency cookstoves by 2015 and 10 per cent
penetration by 2020.

To achieve 1 per cent penetration of biogas for cooking in hotels, restaurants and institutional kitchens
by 2015 and 2 per cent by 2020.

To achieve 1 per cent penetration of solar energy in hotels, restaurants and institutional kitchens using
solar water heaters by 2015 and 5 per cent penetration by 2020.

To reduce electricity consumption in military and police barracks, residential halls and the hostels of
public tertiary institutions by 50 per cent by 2015.

Supply Side Targets

To reduce the wood intensity of charcoal production (ratio of wood input to charcoal) from the existing
4:1 to 3:1 in the savannah zone and from 5-6:1 to 4:1 in the forest zone by 2015.

To ensure that the share of traditional biomass in the national final energy mix is reduced from about 60
per cent to at most 50 per cent by 2015 and to 40 per cent by 2020.

To increase the supply of renewable energy and modern biomass in the Ghanaian final energy supply to
achieve at least 10 per cent penetration by 2020.

3.1.6 The National Electrification Scheme (NES)

The National Electrification Scheme (1989) instituted by the Ministry of Energy (now the Ministry of
Power) sets the target of achieving 100 per cent electrification by 2020 by expanding electricity supply

to all communities with population of more than 500 inhabitants. The NES also supported research and
development in the field of renewable energies, and promotes renewable rural systems mainly wind, solar,
biogas, and small and mini hydro.

3.1.7 The Renewable Energy Act 2011 (Act 832)

The Renewable Energy Act of Ghana formulated in 2011 aims to provide for the development, management,
utilization, sustainability and adequate supply of renewable energy. The act aims at stimulating massive
investment in the renewable energy sector through feed-in tarrifs (FiTs), a renewable energy purchase
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obligation (RPO), connection of renewable energy systems to the distribution and transmission systems;and
the promotion of biofuels. The Act establishes the legal basis for the creation of the support programmes for
deployment of renewable energy sources such as feed-in tariffs and net metering. The Act provided for the
establishment of a Renewable Energy Fund (which is yet to be capitalized) to supply financial resources for
the promotion, development, sustainable management and utilization of renewable energy sources (Energy
Commission, 2011).

3.1.8 The Ghana Energy Development and Access Project (GEDAP)

Ghana Energy Development and Access Project (GEDAP) is a co-operative project to improve electricity sector
performance, undertaken by the Ghanaian government and a set of international institutions, the World Bank’s
International Development Agency (IDA), the Global Environment Facility (GEF), the African Development Bank
(AfDB), the Global Partnership on Output-Based Aid (GPOBA), the Africa Catalytic Growth Fund (ACGF) and the
Swiss Agency for Development and Cooperation (SECQ). It began in 2007 and was initially to run until 2015.
One component of the project was to promote mini grids and grid-connected renewable energy systems as
well as off-grid electrification using solar PV systems (Ministry of Energy, 2007).

Initial funding for the programme was US$235 million. In 2010 the World Bank agreed to provide additional
funding of US$70 million to the Electricity Company of Ghana (ECG) under the programme (The World Bank,
2010).

3.1.9 The Solar Lantern Distribution Programme

The Government began distributing solar lanterns through the then Ministry of Energy (now the Ministry
of Power) to rural off-grid communities to replace kerosene lanterns in 2013, in an attempt to mitigate the
effect of the partial removal of subsidies on fuel on the rural poor.

The programme aims to provide 200,000 solar lanterns in off-grid rural homes over a period of five years. The
solar lantern distribution project was to be implemented in three phases (Ministry of Petroleum, 2013).

The first phase targeted remote communities on island and lakeside communities with no access

roads over a period of 18 months (January 2013-June 2014). During this phase, a total of 20,000 high
quality solar lanterns of two different models were distributed nationwide through a trade-in or subsidy
scheme. That is, households in the target communities were required to turn in their kerosene lanterns
or pay a subsidized fee in cash for the solar lanterns.

The second phase of the project spans a period of two years (July 2014-June 2016), during which
support is to be given to establishing the local assembly of solar lanterns. A total of 50,000 solar
lanterns are to be assembled and distributed through a 50 per cent grant subsidy package to ensure a
sustainable market for solar lanterns in the country. The project is to use commercial mass media and
social marketing concepts to create a critical mass of demand and awareness of solar lanterns.

The third phase, which spans a period of 18 months, will see the distribution of 130,000 solar lanterns
with a reduced subsidy. During this phase, the project will continue to include capacity-building and
awareness-raising activities so as ensure that the market for the product is sustained.
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3.1.10 The 200,000 Solar Rooftop Programme

In an effort to contribute to solving the current power crisis, in 2015 the Energy Commission, with its mandate
to promote the development and use of the country’s renewable energy resources, launched the 200,000
Rooftop Solar Programme, which aims to install 200,000 solar PV systems on rooftops across the country.

The specific objectives are to:
deploy up to 200,000 solar systems in the residential, public, commercial and industrial sectors by 2016;
deploy up to 100,000 solar systems in the residential, public, commercial and industrial sectors in 2015;
shave off up to 200 MW of peak load at the completion of the programme in 2016;
reduce market information barriers; and

build capacity in stakeholder institutions, including commercial banks, vendors and service providers, to
manage implementation of the programme.

3.1.11 The SWITCH Africa Green (SAG) project

The SWITCH Africa Green (SAG) project is implemented by United Nations Environment Programme

(UNEP) in collaboration with United Nations Office for Project Services (UNOPS) and the United Nations
Development Programme (UNDP) and with funding from the European Union. The overall objective of
SWITCH Africa Green is to support six countries in Africa (Burkina Faso, Ghana, Kenya, Mauritius, South Africa
and Uganda) to achieve sustainable development by making the transition to an inclusive green economy,
based on sustainable consumption and production (SCP) patterns, while generating growth, creating decent
jobs and reducing poverty. The objective will be achieved primarily through support to private sector led
inclusive green growth (Switch Africa Green, 2015).

3.1.12 Scaling-up Renewable Energy Program (SREP)

The Scaling-up Renewable Energy Program’s objective is to assist the Government of Ghana in meeting

its 10 per cent renewable energy target by 2020, as well as its universal electrification goal, through the
implementation of flagship renewable energy investments that would provide models for scaling-up and
leveraging additional private and public financial resources for the country’s RE sector (SREP Investment Plan
for Ghana, 2015). Ghana'’s SREP Investment Plan comprises the following four project components:

RE mini-grids and stand-alone solar PV systems: construction of 55 renewable energy-based mini-grids and
35,250 stand-alone PV electrification systems installed in 500 rural communities.

Solar PV based net metering with battery storage: installation of 15,000 solar PV net metering systems.

Utility-scale solar PV/wind power generation: providing finance for Ghana's first private sector utility-scale
wind and solar plants that are expected to leverage substantial investments from the private sector.

Technical assistance to scale-up RE: capacity-building for key renewable energy players and policy support
to the Government of Ghana.
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3.2 National Policies: Observations and Gaps

This section provides an overview of observations/gaps in the policies described in earlier sections which
are relevant to the sector. The gaps, if addressed, will facilitate the development of a supportive framework

for the sector (Table 3-1).

Table 3-1: Policy: Observations and Gaps

Policy

Ghana National Climate
Change Policy (NCCP)

National Energy Policy
(NEP)

Ghana Shared Growth
and Development
Agenda (GSGDA-II)

Ghana Sustainable
Energy for All Action Plan
(SE4ALL)

National Policy on LPG
Promotion

Strategic National Energy
Plan (SNEP)

Observations/Gaps

Ghana's NCCP provides a broad overview of climate change issues and of
interventions to tackle them. However, it does not give specific emphasis

to the modern energy service sector. This policy document highlights a
variety of interventions needed to address the myriad climate change
challenges. The timelines, however, for these interventions are not been
explicitly laid out. Also, there are no clear goals and targets provided in the
policy document. In addition, there is no mention of any plans for evaluating
outcomes or details on data collection, reporting and implementation
mechanisms.

Although the policy calls for the adoption of LPG and ICSs for cooking, targets
are missing in the document. Evaluation and data collection or reporting
mechanisms are missing from the NEP.

Based on the precursor framework, GSGDA | (2010-2013), the GSGDA ||
builds on its predecessor, drawing lessons from its successes and challenges
to improve overall development management, and is the operational
framework of the President’s Coordinated Programme of Economic and
Social Policies, 2014-2020 (Republic of Ghana, 2014).% Thus, this is one of the
recent guidance documents which provides a supportive framework for the
proposed NAMA interventions. No major gaps identified.

The document gives targets and an action plan for increasing access to
modern energy for cooking, particularly through the promotion of LPG and
improved cookstoves in Ghana. However, performance indicators to track the
success of the policy against the listed goals and targets are not defined. A
well defined implementation mechanism to encourage the adoption of the
policy and for achieving its specific goals and targets has not been clearly
spelt out.

This policy document outlines various interventions to promote the use of
LPG. However, the timelines for the interventions have not been explicitly
laid out. Also there are no details on implementation mechanisms or an
evaluation methodology for tracking progress.

This is a well defined policy document giving detailed information on all
the parameters given above (including timelines and implementation
mechanisms) except for an evaluation scheme. No major gaps identified.

3 The President’s Coordinated Programme of Economic and Social Policies, 2020-2014 was submitted to Parliament
in December 2014 in fulfilment of Article 36, Section 5 of the Constitution, which requires him to present such a
programme within two years of beginning his term of office.
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Policy

National Electrification
Scheme (NES)

The Renewable Energy
Act 2011 (Act 832)

Ghana Energy
Development and Access
Programme (GEDAP)

Solar Lantern
Distribution Programme

200,000 Solar Rooftop
Programme

SWITCH Africa Green
(SAG) project

Scaling-up Renewable
Energy Program (SREP)

Observations/Gaps

National Electrification Scheme (NES) is a well defined programme document,
which contains an implementation schedule, and refers to the key actors
involved and sources of finance. However, the document does not discuss
evaluation mechanisms. NES aimed at connecting all communities with a
population above 500 in 1989 to the national grid. At that time there were
4,221 communities in Ghana that had a population higher than 500, of which
only 478 had access to electricity. The electrification rate in Ghana had risen
to 72 per cent by 2010. No major gaps identified.

The Act does not spell out the goals and targets for the energy sector.

Nor does it have any evaluation scheme or defined mechanisms for data
collection or reporting. Although implementation of the Act would lead to
many sustainable sustainable development benefits, the Act itself does not
mention any targeted sustainable development benefits. The Renewable
Energy Fund envisaged under the Act is not yet capitalized and operational.

No evaluation scheme or data collection mechanisms are defined in the
programme.

Only recently started (in 2013), the programme aims to distribute 200,000
solar lanterns to off-grid rural homes over five years. No gaps have been
identified.

This policy document targets the deployment of up to 200,000 solar systems
in the residential, public, commercial and industrial sectors by 2016. No major
gaps identified.

The project supports the development of green businesses and eco-
entrepreneurship and provides enabling conditions in form of clear policies,
sound regulatory frameworks, incentives structures, tax, and other fiscal and
market-based instruments.

It is envisaged that previous and ongoing efforts by the Government to
develop the RE sector and build the capacity of Ghanaian players in the
sector. In addition, the programme will ensure effective implementation of
newly instituted policy, regulatory measures and incentives to accelerate RE
deployment across the country; and replicate innovative approaches that
have proved successful in stepping up RE dissemination in Ghana.

3..3 NAMA Alignment with National and Sectoral Strategies and Policies

This section describes the relationship between the NAMA's objectives and the national strategies and
polices as set out in Section 3.1 (Table 3-2).



NATIONALLY APPROPRIATE MITIGATION ACTION ON ACCESS TO CLEAN ENERGY THROUGH
ESTABLISHMENT OF MARKET-BASED SOLUTIONS IN GHANA

Table 3-2: NAMA Alignment with National and Sectoral Strategies and Policies

NAMA objectives

Establish an enabling
environment for

the private sector

to participate in the
manufacture and
distribution of clean
energy solutions.

Establish an enabling
environment for

the private sector

to participate in the
manufacture and
distribution of clean
energy solutions.

National strategies and policies

The Ghana National Climate Change Policy lays emphasis on how to leverage
private sector investment into climate-change-proof social and physical
infrastructure, such as low-emissions electricity generation, the use of
renewable energy as a means of promoting energy access and enhancing
energy efficiency. Also, the policy describes opportunities that exist for the
private sector, such as for product and service innovation and diversity;
technology adaptation and access; the potential benefits to companies from
addressing climate change.

Promotion and encouragement of private sector participation in the energy
sector is one among the ten policy objectives mentioned in the National
Energy Policy document to achieve the goal of “making energy services
universally accessible and readily available in a sustainable manner”. The
policy document also emphasizes that it is essential to create an environment
conducive to private investment in the sector.

The Sustainable Energy For All Action Plan notes the absolute need for private
sector participation in energy infrastructure development and service delivery
to ensure the long-term sustainability of projects. The policy document

also proposes that the Government support the private sector in providing
decentralized renewable energy systems for individual and commercial needs.

The Ghana Shared Growth and Development Agenda Il is the most recent
medium-term national development policy framework which serves as a
guide to the formulation of medium-term and annual development plans
and budgets at sector and district levels. It seeks to ensure enhanced
competitiveness in Ghana’s private sector.

The Sustainable Development Goals' targets include encouraging innovation,
enhancing the number of scientific research and development workers per
one million people, and upgrading technological capabilities through public-
private partnerships (Goal 9, Target 9.5 and Goal 17, Target 17.7).

The Solar Lantern Programme aims at promoting a sustainable approach
carried out by and with equity from the private sector based on a system of
incentives that assures a fair return to private participants while minimizing
government subsidies.

The Scaling-up Renewable Energy Program in Ghana will catalyse strong
private sector engagement. Specifically, the programme will result in
private sector investment in stand-alone solar PV systems to benefit 33,000
households, 1,350 schools, 500 health centres and 400 communities.
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NAMA objectives

Create an enabling
market environment
that encourages
distribution of clean
energy solutions by
end-users supported
by an appropriate
financing model.

Create an enabling
market environment
that encourages
distribution of clean
energy solutions by
end-users supported
by an appropriate
financing model.

National strategies and policies

The Ghana Energy Development and Access Programme has stimulated the
market for off-grid systems. The project’s objectives include the introduction of new
financing systems and institutions to encourage the development of small, private
energy businesses and make electricity access more affordable to consumers.

The Strategic National Energy Plan aspires to develop a sound energy market
that provides adequate, viable and efficient energy services. It notes that the
involvement of private finance in the energy sector is becoming increasingly
important globally. The plan identifies the need, therefore, to create an energy
policy or identify business models that can effectively attract and channel
funding so as to ensure the achievement of overall national policy objectives.

The National Policy of LPG Promotion describes measures and actions to
develop a safe, standard and market-based structure for LPG in order to allow
at least 50 per cent of Ghanaians to have access to safe and environmentally
friendly LPG for commercial, industrial and domestic use by 2020. The policy
aims at the adoption of the cylinder recirculation model as the basis for
marketing domestic LPG.

Ghana Shared Growth and Development Agenda Il seeks to create

an environment conducive to boosting investment, enhancing the
competitiveness of industry and trade, and putting the economy on a growth
path that creates jobs.

There are many sector working groups (as mentioned in the Ghana National
Climate Change Policy), led by the Government, which provide a platform for the
coordination of development assistance and the alignment of that assistance
with national priorities. This ensures that international support for climate
finance, programmes and projects preserves Ghana'’s strong relationship with
donors and fosters synergies with international institutions and programmes.

The National Energy Policy sets out policy directions likely to encourage the
capital markets, including the Ghana Stock Exchange, to raise finance for
investment in the energy sector.

The Renewable Energy Act provides for the establishment of a Renewable Energy
Fund to provide financial resources for the promotion, development, sustainable
management and utilization of renewable energy sources. In addition, the Act aims
to stimulate large-scale investment in the renewable energy sector.

Targets of the Sustainable Development Goals include increasing the access
of small-scale industrial and other enterprises to financial services, including
affordable credit, and their integration into value chains and markets;
improving the regulation and monitoring of global financial markets and
institutions; and ensuring sustainable consumption and production patterns
by rationalizing inefficient fossil fuel subsidies that encourage wasteful
consumption (Goal 9, Target 9.3; Goal 10, Target 10.5 and Goal 12, Target 12c).
The SDGs also target the mobilization of additional financial resources through
the revitalization of global partnerships (Goal 17, Target 17.1 and Target 17.3).
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3.4 National Targets

The interventions and measures proposed under the NAMA (in Chapter 5) are fully in line with Ghana'’s
national targets (Table 3-3) for renewable energy and clean cooking solutions.

Table 3-3: Ghana'’s National Targets for Renewable Energy and Cooking Solutions

National Targets Policy/programme

Renewable energy technologies

200,000 solar systems (200 MW) by 2020 200,000 Solar Rooftop Programme
200,000 solar lanterns distributed by 2020 Solar Lantern Distribution Programme
55 mini grids (10 MW) by 2020 SREP Investment Plan for Ghana (Climate

Investment Funds)

Clean cooking technologies
2 million households supplied with ICSs by 2020 Strategic National Energy Plan
1,000 commercial cookstoves supplied by 2020 Strategic National Energy Plan

LPG penetration of 50 per cent of households by National Policy of LPG Promotion
2020

55



56

BASELINE INFORMATION AND NAMA TARGETS

BASELINE INFORMATION AND NAMA TARGETS

4.1 The NAMA Boundary

The geographical boundary of the NAMA covers the whole of Ghana. It is targeted at the entire population
of Ghana with its various economic needs. The groups defined by these needs have different energy
requirements (for cooking, lighting and other household activities) and different levels of ability to pay for
goods and services. The proposed intervention under this NAMA will make sure that the right product is
made available to the right user group according to an appropriate pricing model. Under the proposed
NAMA the following interventions would be implemented.

Intervention 1: Establish 28 Energy Productivity Zones (EPZs) in Ghana with their own solar PV based
electricity generating plants.

The Energy Productivity Zones (EPZ) would generate clean energy through solar PV based electricity
generation plants, whose output would be made available for consumption in the Productivity Zones. The
Productivity Zones would be well lit and well ventilated buildings with power supplied to its production
rooms, warehouses and workplaces where undertake gainful income generation activity would take place,
including in manufacturing and distribution facilities using renewable energy (RE) and clean cooking (CC)
technologies which, it is envisaged, would be distributed under Intervention 2. It is proposed to establish PV
based power plants with a total capacity of 400kWp in the 28 EPZs.

Intervention 2: Distribute “clean energy solutions’, funded through consumer finance.
Intervention 2 will facilitate the distribution of the following RE and CC technologies across Ghana
RE technologies:

= Distribution of solar PV based lanterns, totalling 1 million units

= Distribution of solar home systems, totalling 50,000 units
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CC technologies:

Distribution of 1 million improved cookstoves for household use and of 250 units for commercial
activities.

Distribution of LPG cooking solutions totalling to 250,000 units.

Details of the NAMA interventions are provided in Chapter 5.

4.2 Baseline Scenario

4.2.1 Baseline Scenario for Intervention 1

The baseline is a current or an expected business-as-usual (BAU) scenario. A significant percentage of the
population in Ghana is already connected to the national grid but the country persistently faces erratic
supplies of electricity. Power failures are of widespread concern among Ghanaians, as demonstrated by the
public protests and criticism they inspire. Intervention 1 establishes solar PV based electricity generation
plants and connects consumers who, in the business-as-usual scenario, would not be connected to

the electricity grid or would be faced with continual power failures. The business-as-usual scenario for
Intervention 1 is taken from the Clean Development Mechanism (CDM) approved “Small-scale Methodology:
AMS-I.L.: Electrification of rural communities using renewable energy, Version 03.0” (CDM, 2014a). The
baseline scenario assumes the use of fossil fuel-based off-grid power generators.

Significant GHG emissions arise from the use of fossil fuels in the baseline scenario of the NAMA Intervention
1. A fossil fuel based off-grid electricity generation system, such as a diesel generator, emits carbon dioxide
into the atmosphere. Therefore the generated electricity is directly linked to carbon dioxide (CO2) emissions
that can be expressed as the emission factor (tCOZeq/MWh).

The baseline scenario must also take into consideration the issue of suppressed demand. To take account
of suppressed demand, the baseline may include a scenario where future anthropogenic emissions are
projected to rise above current levels, due to the specific circumstances of the host party (UNFCCC, 2012).
This principle can be specifically applied to the methodology AMS-I.L.:

“A suppressed demand situation is applicable when a minimum service level* to meet basic human needs®
was unavailable to the end user of the service prior to the implementation of the project activity. Hence,
these guidelines are applicable when basic human needs were not met. For example, in the pre-project
scenario, households may have had only very few kerosene lamps in place that were only operated for short

4 Defined as a service level that is able to meet basic human needs. In some situations, this service level may not
have been provided prior to the implementation of the CDM project activity, indicating suppressed demand with
a consequent future emissions increase due to income effect, rebound effect or other technical factors such as
limited availability of a service (e.g. connection to a very weak grid) or low quality of a service (e.g. aversion to
pollution caused by kerosene lanterns).

5 Defined for the purpose of the guidelines to include physical and physiological needs such as basic housing,
basic energy services (including lighting, cooking, drinking water supplyand space heating), sanitation (waste
treatment/disposal) and transportation.
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time periods, thereby only partially meeting the basic lighting demand of the household” (UNFCCC, 2012).

In the Ghanaian situation, the application of suppressed demand translates into the baseline scenario
assuming that all people’s basic human needs are met through the use of fossil fuel technologies.

In line with CDM “Small-scale Methodology AMS-I.L and considering the challenges for the NAMA actors of
monitoring electricity generation at each facility, the conservative default emission factor of 1.0 tCO, /MWh
is applied as the emission factor for the NAMA Intervention 1.

4.2.2 Baseline Scenario for Intervention 2
As noted above, the following technologies are considered under the Intervention 2.
RE technologies:
Solar PV based lanterns
Solar PV based home system
CC technologies:
Improved cookstoves for households and commercial activities
LPG cooking solutions

The section below presents the baseline scenario for these technologies.

Solar PV based lanterns

Grid electricity is the main source of lighting and in 2012/13 was accessed by seven in ten households (70.6
per cent), compared with the 24.3 per cent who use flashlights (mostly charged by grid electricity), the 3.6
per cent who use kerosene lamps and the 1.5 per cent who use other sources of lighting (such as gas lamps,
candles, etc.). Thus, in the absence of the NAMA intervention the primary energy source for lighting would
be electricity from the national grid and kerosene. Therefore, the baseline scenario for solar PV based lantern
system is taken from following CDM methodologies:

“Large-scale Methodology AMO0113: Distribution of compact fluorescent lamps (CFL) and light-emitting
diode (LED) lamps to households -Version 1.0” (CDM, 2013a);

“Small-scale Methodology AMS-II.J.: Demand-side activities for efficient lighting technologies -Version
6.0" (CDM, 2013b); and

Small-scale Methodology AMS-III.AR.: Substituting fossil fuel based lighting with LED/CFL lighting
systems -Version 5.0” (CDM, 2014b),

The calculation of the emission factor for the identified baseline scenario is provided in Section 4.3 based on
these CDM methodologies.
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Solar PV based home system

As noted above, although a significant percentage of the population in Ghana is connected to the grid,
the country faces a major challenge with power failures. Under this technology intervention, consumers
will be provided with solar PV home systems that, in the business-as-usual scenario, will not be connected
to an electricity grid or vulnerable to power failures. Therefore, for this technology intervention, the
business-as-usual scenario is taken from the Clean Development Mechanism (CDM) approved “Small-scale
Methodology: AMS-I.L.: Electrification of rural communities using renewable energy, Version 03.0". The
baseline scenario assumes the use of fuel-based stand-alone power generators. In line with methodology
AMS-I.L, a conservative default emission factor of 1.0 tCOZeq/MWh is applied as baseline emission factor for
this technology intervention.

ICSs for households & commercial activities and LPG cooking solutions

Ghana has an estimated 6.6 million households (GLSS 6, 2014c) and the current penetration of ICSs in the
country is at a meagre ~0.15 million.c The most prevalent form of cooking fuel in Ghana is wood with 41.3
per cent of the population using it as their main cooking fuel. Charcoal is the second most used fuel source
with over 31.5 per cent of the population using it, followed by LPG (22.3 per cent) (GLSS 6, 2014c). Cooking
is predominantly done on traditional cookstoves or open fire. Charcoal stove usage is dominated by the
traditional stoves locally called the “Coal Pot”, which is used by about 85 per cent of all charcoal stove users.

As noted above, the baseline is a current or an expected business-as-usual (BAU) scenario. In Ghana, the
BAU scenario reflects the usage of firewood and charcoal as fuel in the traditional three stone, open fire and
Coal Pot stoves without an improved combustion system. The efficiency of these stoves is less than 10 per
cent.” In the baseline, households and commercial groups in Ghana will continue the established practice of
consuming predominantly non-renewable biomass (firewood or charcoal) using conventional cookstoves to
generate the heat demanded for cooking with only marginal use of ICSs and LPG stoves.

The baseline scenario (Figure 4-1) for GHG emissions is derived using the UNFCCC approved CDM
methodology “AMS-II.G: Energy efficiency measures in thermal applications of non-renewable biomass,
version 07.0” (CDM, 2015). In accordance to the AMS-II.G methodology, the baseline scenario assumes the
projected use of fossil fuels to meet similar thermal energy needs as those provided by the project devices.
The methodology AMS-II.G also addresses the issue of suppressed demand.

6 According to market information collected through stakeholder consultation in June 2015.

7 Efficiency is defined as the amount of energy utilized per unit of fuel energy consumed. It is expressed in per
centage terms.
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Figure 4-1: Baseline Scenario for Cooking Activity

Baseline

Non-Renewable

Biomass (NRB)

Use of Traditional Cookstoves
(three stone open fire

and Coal Pot) \

Inefficient Cookstoves

i1

GHG Emissions

In line with the AMS-I.G methodology, it is assumed that in the absence of the NAMA interventions,

the baseline scenario would involve the use of fossil fuels for meeting similar thermal energy needs. As
specified in the methodology, a value 81.6 tCO, /T is used as the emission factor for the substitution of
non-renewable biomass by similar consumers. This value represents the emission factor of the substitution
fuels likely to be used by similar users, on a weighted average basis. It is assumed that the mix of present
and future fuels used would consist of a solid fuel (lowest in the ladder of fuel choices), a liquid fossil fuel
(representing a progression over solid fuel in the ladder of fuel use choices) and a gaseous fuel (representing
a progression over liquid fuel in the ladder of fuel use choices). Thus a 50 per cent weight is assigned to

coal as an alternative solid fossil fuel (96 tCO,./T)) and a 25 per cent weight is assigned to both liquid and
gaseous fuels (71.5 tCOqu/TJ for kerosene and 63.0 tCOZeq/TJ for LPG).2

4.3 GHGBaseline and Mitigation Targets

In deriving the GHG baseline and mitigation targets the following definitions are used.

Definition of Renewable and Non-Renewable Biomass: Woody biomass is “renewable” if one of the
conditions mentioned in Annex 18 of the report of the 23rd meeting of the CDM Executive Board. Otherwise
where none of these conditions applies, the biomass is considered as “non-renewable” (UNFCCC, 2006).

Definition of System Boundary: The system boundary encompasses significant anthropogenic GHG
emissions by sources under the control of the project participant that are reasonably attributable to the
NAMA intervention as a project activity.

8 Default values as per the UNFCCC-approved AMS I1.G methodology (CDM, 2015).
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The total GHG emissions reductions of this NAMA in a given year y (ER) is the sum of the emissions
reductions achieved through implementation of Intervention 1 and Intervention 2. The emission reductions
are calculated as:

Equation1: ER =ER, +ER,

Where:
Variable Description
ERy Emissions reductions achieved under this NAMA in year y (tCOqu)
ER Emissions reductions achieved through implementation of Intervention 1 in yeary
7 (tCo,.)
eq
ER Emissions reductions achieved through implementation of Intervention 2 in year y
2 (tCo, )
2eq

The emission reductions achieved by the NAMA interventions are calculated by comparing the project
emissions (PEy) with the emissions under the baseline scenario (BEy):

Equation2: ER = BE — PE,

Where:
Variable Description
ERy Total emissions reductions achieved under this NAMA in year y (tCOZeq)
BE, Baseline emissions in year y (tCO,, )
PE, Project emissions in yeary (tCO,,.q)

4.3.1 Mitigation Targets under Intervention 1

GHG emission reductions achieved by installation of an EPZ's solar PV based mini grid i in a given yeary

(EREPZIW) are calculated by comparing actual (project) emissions (PE with the emissions under a baseline

EPZ,i,y)

scenario (BEEPZ’i’y).
Equation3a: ER.,,; = BE,; —PEy,,
Where:
Variable Description
ER Emissions reductions achieved by implementation of EPZ mini grid i over the time
EPZ.i,y R 5
period y in yeary (tCOZeq)
BEEPZ,i,y Baseline emissions at EPZ mini grid i over the time period y (tCO,,.)
PE

EPZiy Project emissions at EPZ mini grid i over the time period y (tCOZeq)
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Assumptions

An EPZ is characterized by the short distance between the source of electricity generation and

the consumer of electricity. Thus the grid losses are minor and can be neglected. Therefore, all the
generated electricity under the intervention will be consumed, i.e. the electricity generated is equal to
the electricity consumed.

The operating life time of the power plant is considered to be 20 years based on the lifetime of solar
modules.

System Boundary

The project activity is defined by the intervention establishing a power plant under the EPZ. Thus the project
boundary encompasses the source of electricity generation and the consumer of the electricity, connected
through a mini grid.

Baseline Emissions (BEEPLW)

In the absence of the solar PV based power plant, the supply and consumption of electricity would rely on a
fossil fuel based off-grid electricity system(s).

As discussed above, the CDM methodology AMS-I.L is applied for calculating emissions reductions, and with
a view to conducting accurate and cost effective monitoring, a conservative default emission factor of 1.0
tCOZeq/MWh is applied. The baseline emissions are calculated as follows.

Equation 3b: BEEPZJ',), = 2 F=1EGR,i,y + Z F=1EGF—Basel,i,y) * EFC02

Where:
Parameter Description
EG Electricity generated and delivered by renewable electricity generation system R to
Rii.y the EPZ mini grid i connected consumers over the time y (MWh)
EG Electricity generated and delivered by fossil fuel based electricity generation system
F—Basel i,y

F to the EPZ mini grid i connected consumers over the time y (MWh)

Renewable energy system, from which the electricity is generated and delivered to

R the EPZ mini grid i connected consumers over the timey.

F Fossil fuel based energy system (backup), from which the electricity is generated and
delivered to the EPZ mini grid i connected consumers over the time y.

n Total number of renewable energy systems, from which the electricity is generated
and delivered to the EPZ mini grid i connected consumer over the time y.
Total number of fossil fuel based energy systems (backup), from which the electricity

m is generated and delivered to the EPZ mini grid i connected consumer over the time
y.

i EPZ identification

EF,,, Fossil fuel emissions default factor = 1.0 tCO,, /MWh
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Project Emission (PE,,,,)

The electricity generated by the renewable energy systems, which can be based on solar, hydro or wind,
causes no greenhouse gas emissions. Thus the project emissions are considered to be zero.

Where there are installed fossil fuel based electricity generation backup system(s) (that generate and deliver
electricity to the consumer connected to the EPZ mini grid), the project emissions are calculated as follows:

Equation 3c: PE,,,, = 2 ? _ IEGF—Project,i,y *EFp,
Where:
Parameter Description
Electricity generated and delivered by fossil fuel based electricity generation
EGF—Project,i,y backup system F to the EPZ mini grid i connected consumer over the time y
(MWh)
T Fossil fuel emissions default factor = 1.0 tCO, /MWh

Emission Reduction (EREPZ,i,y)

Applying the formula given under the baseline and project emission scenario in Equation 3a:

EREPZ,i,y = ( EGR,i,y + z EGF=Basel,i,yj * EFC02 - Z EGF=Project,i,y * EFC02
1

R= F=1 F=1

The electricity generated by the fossil fuel based energy system (backup) within the project scenario is equal
to the baseline scenario, because in the absence of the NAMA intervention, the consumer will use fossil fuel
based electricity as backup.

m m
Therefore: z EGF:Basel,i,y = z EGF:Project,i,y
F=1 F=1

Thus the emissions reductions formula can be simplified to:
n
_ %
EREPZ,i,y - ZEGR,i,y EFCOZ
F=1
The emissions reductions over all the EPZs are calculated as follows:

. . Z n
Equation 3d: ER ,=ER, .., = _ IZR _ IEGR” *EF,,,

Ly =
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Where:
Parameter Description
EREPZ,Sum,y Emission reductions of all EPZ mini grids i over the time period y (tCOZeq)
Z Total number of EPZs

Electricity generated and delivered by renewable electricity generation system R to
EGR” the EPZ mini grid i connected consumer over the time y in MWh. This parameter will
be monitored ex post.

EF.p, Fossil fuel emissions default factor = 1.0 tCOZQq/MWh. This is fixed ex ante.

4.3.2 GHG Emissions Targets under Intervention 1

Using the formulae given in the previous section, the GHG emissions targets for Intervention 1 are estimated
and it is shown in Table 4-1.

Table 4-1: GHG Emissions Targets under Intervention 1

Year Cumulative capacity Total electricity Annual GHG emissions
implemented generated reduction achieved through
(kWp) (kWh) Intervention 1 (tCO,,_ /year)
2017 125 240,900 241
2018 200 385,440 385
2019 325 626,340 626
2020 400 770,880 771
2021 400 770,880 771
2022 400 770,880 771
2023 400 770,880 771
2024 400 770,880 771
2025 400 770,880 771
2026 400 770,880 771
2027 400 770,880 771
2028 400 770,880 771
Total 8,191

4.3.3 Mitigation Targets under Intervention 2

The GHG emission reductions under Intervention 2 in a given yeary (ER, ) are calculated by comparing
project emissions (PEzyy) with the emissions under the baseline scenario (BEz,y)-
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Equation4: ER, = BE, —PE

Yy T2y

The mitigation target under this intervention is calculated for the following technology categories.

GHG emission reductions achieved through distribution of solar lanterns (also referred to as “lamps”) in a

given yeary (ERIamp,y) are calculated by comparing actual (project) emissions (PEIamp,y) with the emissions
under a baseline scenario (BEme,y)-
Equation 5a: ER,,  =BE,  —-PE, .

Assumptions
Solar lanterns sold under the NAMA will be considered to be operational for 365 days in a year.

The “date of sale” will be considered as the “date of commissioning” of a solar lantern. The date of
commissioning of the project devices sold in month “m” will be the first day of month “m+1".

The operating lifetime of the solar lantern system is considered to be 20 years, based on the lifetime of
solar modules and the lifetime of a LED lamp of 50,000 hours.

System Boundary

The project activity is defined by the distribution of solar lanterns as NAMA intervention, thus the project
boundary encompasses the distribution and application area of the solar lanterns.

Baseline Emission (BE ):

lamp,y

The GHG emissions that have been avoided due to use of solar lanterns are calculated as follows:

u,

ampy = IV X g X EF,,,
As noted above, grid electricity is the main source of lighting and in 2012/13 was accessed by 70.6 per
cent of households in Ghana, followed by the 24.3 per cent who use flashlights (mostly charged by grid
electricity), the 3.6 per cent who use kerosene lamps and the 1.5 per cent who rely on other sources. Thus,
the baseline scenario includes two primary fuel sources, grid electricity and kerosene. Hence, the lamp
emission factor (EF,,p) can be derived by applying the following equation:

Equation 5b: ER,

n/\,v

Equation 5¢: g =| EF, L%
N

lamp,y —

n
+| EF, xX—==
Sy

N

Yy Yy
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Where:
Parameter
Ny
Hy
EEamp
EFCOZ,kerosene,y = EFA,y
My
EFCO2,natianationalgrid,y = EFB,y

2y

Estimation of EFC

02,kerosene,y’

Description

Total number of project lamps (lanterns) sold in the year y. As noted
above, all solar lanterns sold under the NAMA are considered to be
operational and the date of commissioning of the lanterns sold in month
“m” will be the first day of month “m+1".This will be monitored ex post.

Number of days of utilization of the solar lantern during the year y. This
will be counted from the date of commissioning of the project device.

Lamp emission factor (tCO2eq per lamp per year). A value of 0.023 tCO2eq
per lamp per year is used. This is fixed ex ante. Please refer to Box 1 for
calculation of EFlamp.

CO:2 lamp emission factor based on kerosene (tCO,, /project lamp). A
value of 0.092 tCO,,/project lamp is used, as in the UNFCCC approved
CDM methodology AMS-III.AR. This is fixed ex ante. The calculation is
provided below.

Number of distributed project lanterns in the year y, which have the
baseline scenario emission factor, EFA’y . A value of 3.6 per cent of total
lanterns sold is used as per the GLSS 6. This is fixed ex ante.

CO:z lamp emission factor based on national grid supply (tCOzeq/project
lamp). A value of 0.0204 tCO,, /project lamp is used in accordance with
the UNFCCC approved CDM methodologies AM0113 and AMS-ILJ. This is
fixed ex ante. The calculation is provided below.

Number of distributed project lanterns in the year y, which have the baseline
scenario emission factor, EF,,-A value of 94.9 per cent (the sum of the 70.6
per cent of households which depend on grid electricity and the 24.3 per
cent households which use flashlights mainly charged by grid electricity) of
total lanterns sold is used as per the GLSS 6. This is fixed ex ante.

In line with the UNFCCC's “AMS-II.AR.: Substituting fossil fuel based lighting with LED/CFL lighting systems -
Version 5.0” (CDM, 2014b), the emission factor is calculated as follows:

Equation 5d: EFCO2,kerosene,y = D‘/ker()sene X GF; X DBy = 0092 X 1 = 0092

Where:

Parameter

DV,

kerosene

GF,

Description
Lamp Emission Factor. Default of 0.092 tCOZeq /project lamp per year is applied.

Grid Factor in year y. Default of 1 is applied due to charging by a renewable energy
system included as part of the project lamp.

Dynamic baseline factor due to change in baseline fuel, fuel use rate, and/or

DB,

utilization over the time. Default value of 1 is applied due to the absence of relevant

information.

y Period of time defined by a lighting utilization rate of 3.5 hours per day over 365 days.
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EStImatlon Of EFCOZ,nationaI—grideamp,y:

In line with the UNFCCC'’s

“Large-scale Methodology AM0113: Distribution of compact fluorescent lamps (CFL) and light-emitting
diode (LED) lamps to households - Version 1.0’

“Small-scale Methodology AMS-II.J: Demand-side activities for efficient lighting technologies - Version
6.0” and

“Tool to calculate the emission factor for an electricity system - Version 4.0",

The emission factor is calculated as follows:

H . _ -6 _
Equatlon Se: EFL‘UZ,natianal—grid—lamp,y - Pi,BL X EF;lational—grid,y X 10 X Y - 00204
Where:

Parameter Description

Power (in watts) of the baseline lamp type (e.g. incandescent lamps) that would be
P used in the absence of the project lamp (solar lantern) to provide an equal lumen
LBt output as the project lamp. A 50W incandescent lamp (average of 40W and 60W lamp)
is used for the calculation.

EF . _ COz2 emission factor of national grid electricity in year y. A value of 0.320 tCO,_ /MWh is
national=grid-y 3 pplied as per Energy Commission, 2015b.

Period of time defined by a lighting utilization rate of 3.5 hours per day over 365 days.

% Thus y=365 x 3.5 = 1,277.5 hours.

Box-1: Estimation of EFIamp

Applying the values taken from equation 5c¢

3.6% 94.9%
EF,_ =[0.092x +{ 0.0204 x =0.023tCO., _ per lamp per year
lamp ( 98 0] ( 98 %j 2eqp pp y
Project Emissions (PEIamp,y):

There are no project emissions if the project lamps are:

charged by a renewable energy system included as part of the project lamp (e.g. a photovoltaic system
or mechanical system such as a hand crank charger); or

charged by a stand-alone distributed renewable generation system.
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The project lamps are solar lanterns, which are charged by a photovoltaic system included as part of the
package, thus P 0

Elampy —

GHG emissions reductions achieved through the distribution of solar PV home systems in a given yeary
(ERPV-home,y) are calculated by comparing actual (project) emissions (PE ) with the emissions under a
baseline scenario (BE ).

PV-home,y

PV-home,y

Equation 6a: ER, BE PE

V—home.,i,y = PV—home,i,y - PV—home,i,y
Where:
Parameter Description

ERPV—home,i,y Emissions reductions due to PV home system i over the time period y in tCO,,,

BE Baseline emissions due to fossil fuel based electricity generation in absence of the
PV=home,i.y PV home system i over the time period y in tCO,

PE Project emissions from the operation of the PV home system i over the time
PV=home,i.y period yin tCO,, . Dueto renewable source of power generation PEPV-home,i,y=0

Assumptions

The PV home systems are characterized by short distances between the places where the electricity is
generated and the places where the electricity is consumed or recharging takes place. Thus no losses
will be taken into account. All the electricity generated by the system will be consumed, that is the
electricity generated is equal to the electricity consumed.

Solar PV home systems sold under the NAMA will be considered to be operational for 365 days in a year.

The “date of sale” will be considered as the “date of commissioning” of a system. The date of
commissioning of the project devices sold in month “m” will be the first day of month “m+1".

The operating lifetime of the solar home system is considered to be 20 years based on lifetime of solar
modaules.

System Boundary

The project activity is the installation of solar PV based home system. Thus, the project boundary
encompasses the PV home system, encompassing electricity generation and consumption on the same site.

Baseline Emission (BEEPZIW)

In the absence of the solar PV based home system, the supply and consumption of electricity would rely on
fossil fuel based off-grid electricity system(s).

As discussed above, the CDM methodology AMS-I.L is applied for the calculation of emissions reductions;
and with a view to accurate and cost-effective monitoring, a conservative default emission factor of 1.0
tCO,,/MWh is applied. The baseline emissions are calculated as follows.
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Equation 6b: BEPV—home,i,y = EGPV—home,i,y *EF,

Where:
Parameter Description
Electricity generated by PV home system i, supplied to consumer appliances or used
EG for internal home consumption over the time y in MWh. Average electricity output per

PV—home,i,y kWp per year will be determined and fixed ex ante based on manufacturers> data and/
or international or equivalent national standards. For the ex ante estimation a value of
1927.20 kWh per kWp per year is used. Please refer to Chapter 9 for details.

EF_,, Fossil fuel emissions default factor = 1.0 tCO,, /MWh
y Period of time defined by the project participant
i PV home system identification

GHG emissions reductions achieved through the distribution of ICSs in a given year y (ER
by comparing actual (project) emissions (PE

ICS,y) are calculated

with the emissions under the baseline scenario (BE

ICS,y) ICS,y)'

Equation 7:
ERICS,y = BEICS,y - PEICS,y

System Boundary

The project boundary is the physical, geographical site of the efficient cookstoves (ICSs) that utilize firewood
and/or charcoal.

The potential leakage due to the use/diversion of non-renewable woody biomass saved under the project
activity by non-project households/users that previously used renewable energy sources will not be
considered.

Baseline Emissions (BE, )

As described in Section 4.1, the baseline scenario is the continuation of the current or an expected business-
as-usual (BAU) scenario. In Ghana, the current situation involves the use of non-renewable biomass in the
form of firewood or charcoal as fuel in the existing/conventional less efficient cookstoves such as the three
stones, open-fire cookstove and the Coal Pot.

In line with CDM methodology AMS-IL.G, it is assumed that in the absence of the NAMA intervention, the
baseline scenario would be the projected use of fossil fuels to meet similar thermal energy needs as those
provided by the project devices. The methodology yields an emission factor 81.6 tCO,, /T for the projected
use of fossil fuels. Therefore, by reducing the amount of fuel required for cooking, the replacement of the
traditional stoves by ICSs reduces the amount of CO2 emitted into the atmosphere due to the reduction of
non-renewable woody biomass used by the improved stoves.

Assumptions

ICSs sold under the NAMA will be considered to be operational for 365 days in a year and consumers
(households and institutions) are assumed to be using ICSs exclusively.
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The “date of sale” will be considered as the “date of commissioning” of an ICS. The date of commissioning
of the project devices sold in month “m” will be the first day of month “m+1".

Number of ICSs per household is considered to be one.

) are calculated as follows:

Hyi
365

The baseline emissions (BEICS,y

ay
Equation 7a: BEICS,y = 2 B, X Ny,i,a

a=1

=X fyrs, X NCV,

bmmavc

X EF

projected _ fossilfuel

Where:

Variable Description

‘a’is the index for the age (in years) of the cookstoves that are operating in the year
y. Since the lifetime of cookstoves is often shorter than the project lifetime and

a cookstoves are likely to show significant efficiency losses over time, this aspect
needs to be captured. The operating lifetime of the project device is considered to
be four years as confirmed by various manufacturers. So, values of a will be either
1,2, 3 or 4 depending on the date of commissioning of the project devices. This is
fixed ex ante.

Annual quantity of woody biomass that would be used in the absence of the
NAMA intervention to generate thermal energy equivalent to that provided by the
B ICS type i, if the ICS operates throughout the year y. A default value of 0.5 tons per
et capita per i d to deri i
year is used to derive this parameter for household cookstoves. Number
of persons served per cookstove is based on GLSS-6 report. Please refer to Box 2
for a detailed calculation of B_ ;. This is fixed ex ante.

Number of ICSs type i and age — operating in year y. As noted above, all ICSs sold
N . under the NAMA are considered to be operational and the date of commissioning
P of the ICSs sold in month “m” will be the first day of month “m+1” This will be
monitored ex post.

Number of days of utilization of the ICS during the year y. This will be counted from
Hyi the date of commissioning of ICSs.

Fraction of woody biomass saved by the ICS in year y that can be established as
non-renewable biomass. A value of 99 per cent is used for calculation of baseline

fNRB’y emission from UNFCCC approved country report. This is fixed ex ante.

The net calorific value of the non-renewable woody biomass (TJ/ton). IPCC default
for woodfuel, 0.015 TJ/ton, based on the gross weight of the “air-dried” wood that
is used and this is fixed ex ante.

NCV,

biomass

The emission factor for the fossil fuels projected to be used to substitute for non-
renewable woody biomass by similar consumers (tCO, q/TJ) A value of 81.6 tCOo, /
TJ is adopted from the UNFCCC approved CDM methodology AMS-II.G. This is flxed
ex ante.

EF

projected _ fossilfuel
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Box 2: Estimation of Bol »

B(,,d,,- is determined by using a default value of 0.5 ton woody biomass per capita per year. The
value is taken from UNFCCC approved CDM methodology AMS-II.G. The mean household size for
the country is considered to be four, in accordance with the findings of GLSS 6. The number of
stoves per household is considered to be one. Bald,,- is calculated as:

tons

B, =05%4%1=2
’ device

Project Emission (PElcs,y)

Project emissions will be due to the use of firewood or charcoal in the project scenario.
Assumptions

ICSs sold under the NAMA intervention must have minimum thermal efficiency of 0.35 for the first year of
operation and their efficiency will be based on certification by a national standards body or an appropriate
certifying agent recognized by that body. Therefore, an efficiency of 0.35 for all ICSs sold under the NAMA
will be assumed for the calculation of project emissions.

The project emissions (PEICS,y) are calculated as follows:
Equation 7b:
PE _iB X Toig XN, X fo X NCV, X EF
ICS,y pr old i nnew,i,a:l X (1 _ VT]) yiia 365 NRB,y biomass projected _ fossilfuel
Where:
Variable Description
n Efficiency of the baseline (pre-project) cookstoves (fraction). A default value of 0.14
old is used and this is fixed ex ante. Please refer to Box 3 for details of the calculation
Thermal efficiency of ICSs of type i being deployed as part of the NAMA
Moo i act intervention (fraction), based on certification by a national standards body or an

appropriate certifying agent recognized by that body. A value of 0.35 is used in the
year of its installation (a=1) and this is fixed ex ante.

Efficiency derating factor of ICSs type i being deployed as part of the NAMA
AR, intervention (fraction) in year y. An annual efficiency derating factor of 0.10 is
o assumed from the second year of operation due to the efficiency loss of ICS type i
due to its ageing in year y. This is fixed ex ante.

71



72 BASELINE INFORMATION AND NAMA TARGETS

Box 3: Estimation of 77,

Mo is the weighted average of efficiencies of pre-project devices taking the amount of woody
biomass consumed by each device as the weighting factor. In accordance with the finding of

GLSS 6, it is assumed that 41.3 per cent of households in Ghana use firewood as fuel for cooking;
Charcoal is the second most used fuel source with 31.5% of households using it. Cooking based on
firewood is predominantly done on traditional three stones cookstoves or open fire. Charcoal stove
usage is dominated by the traditional stoves locally called Coal Pots. To estimate low , a default
efficiency value of 0.10 and 0.20 is used for the three-stone cookstoves/open fire and the Coal Pots
respectively, as in CDM methodology AMS-II.G. The calculation is as follows:

(41.3%x0.10)+(31.5%x0.20)

—0.14
iz (41.3%+ 31.5%)

GHG emission reductions achieved through the distribution of LPG cooking solutions in a given year y
(ERLPG,,y) are calculated by comparing actual (project) emissions (PE
scenario (BE

PG y) with the emissions under a baseline

LPG,y) :

Equation 8:
System Boundary

Under this intervention, conventional cookstoves will be replaced by LPG stoves. Thus the system boundary
is the physical, geographical site of the stoves that utilize LPG i.e. an LPG stove and cylinder. Together the
LPG stove and cylinder will be termed the “LPG connection” hereafter.

The potential source of leakage due to the use/diversion of non-renewable woody biomass saved under the
project activity by non-project households/users that previously used renewable energy sources will not be
considered.

Baseline Emissions (BELPG,y)

In the absence of Intervention 2, households in Ghana will continue to use non-renewable biomass as fuel

in the existing/conventional less efficient cookstoves such as the three stones, open fire cookstove and the
Coal Pot. Under this intervention, households will be provided with LPG connections. In this way, LPG stoves
will replace the traditional cookstoves. By doing this, the amount of CO2 emitted into the atmosphere due to
the reduction of non-renewable woody biomass used by the conventional cookstoves will be saved.

In line with CDM methodology AMS-IL.G, it is assumed that in the absence of the NAMA intervention, the
baseline scenario would be the projected use of fossil fuels to meet similar thermal energy needs as those
provided by the project devices. The methodology posits an emission factor 81.6 tCO,, /T for the projected
use of fossil fuels.
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All LPG connections provided under the intervention will be considered to be operational and there will
be one LPG connection per household.

It is assumed that households provided with LPG connections under this NAMA intervention are using
LPG exclusively and that LPG stoves are used for 365 days in a year.

The “Date of the first time sale” of LPG connections will be considered as the “date of commissioning”
of that LPG connection. The date of commissioning of a LPG connection will be the first day of month
“m+1"if the first time sale of that LPG connection is in the month “m”.

The baseline emissions (BE

. y) are calculated as follows:

Equation8a:  BE, ;= B,, X N, —=x fyps . X NCV, X EF

Where:

Variable

old

H,

IngB.y

NCV,

biomass

EF

projected _ fossilfuel

Project Emission (PE

biomass projected _ fossilfuel

A
365

Description

Annual quantity of woody biomass that would be used in the absence of the
NAMA intervention to generate the thermal energy equivalent to that provided
by the LPG stove, if the LPG stove operates throughout the year y. A default value
of 0.5 tons per capita per year is used to derive this parameter for household
cookstoves. The number of persons served per cookstove is based on the findings
of the GLSS6. Please refer to Box 1 for details on the calculation of B, .. Thisis
fixed ex ante.

The number of “LPG connections” operating in year y. This will be monitored
expost.

The number of days of utilization of the LPG connection during the year y. This will
be counted from the date of commissioning of the connection.

The fraction of woody biomass saved by the ICS in year y that can be established as
non-renewable biomass. A value of 0.99 is used for calculation of baseline emission,
on the basis of the UNFCCC approved country report. This is fixed ex ante.

Net calorific value of non-renewable woody biomass (TJ/ton).

IPCC default for wood fuel, 0.015 TJ/ton, based on the gross weight of the “air-
dried”wood that is used and this is fixed ex ante.

Emission factor for the fossil fuels projected to be used for substitution of non-
renewable woody biomass by similar consumers (tCO,, /TJ). A value of 816t

€0, /Tis used, based on the UNFCCC approved CDM methodology AMS-II.G. This
is fixed ex ante.

LPG,y):

Project emissions will be due to the use of LPG in the project scenario.
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Assumption:

The total quantity of LPG supplied under the intervention will be consumed. Thus the quantity of LPG

supplied under the intervention in year y is equal to quantity of LPG consumed in yeary.

The project emissions (PE, ) are calculated as follows:

Equation 8b: PE;p;, =N, X Z(Qcyl,LPG,i X i) X NCV,,; XEF,

Where:
Variable Description
Q.. 1rc The number of LPG cylinders of capacity i supplied to each LPG connection (or
ouseho uring the year y. This will be monitored ex post.
A household) during th This will b itored
; Capacity of LPG cylinder in tons. This will be monitored ex post. LPG consumption
of 0.12 tons/ household per year is used as an ex ante estimate.
NCV Net calorific value of LPG (TJ/ton). IPCC default for LPG, 0.0473 TJ/ton, is used and
G this is fixed ex ante.
Emission factor of LPG (tCO. /TJ).IPCC default value 63.1 tCO__/TJ is used. This is
EFLPG 2eq 2eq

fixed ex ante.

4.3.4 GHG Emission Targets under Intervention 2

Using the formulae given in section above, the GHG emission targets for Intervention 2 are estimated and

shown in Table 4-2.

Table 4-2: GHG Emissions Targets under Intervention 2

Year Annual GHG Annual GHG Annual GHG Annual GHG
emissions emissions emissions emissions
reductions reductions reductions reductions

achieved achieved through achieved achieved
through distribution of through through
distribution of solar PV home distribution of distribution of
solar lanterns system ICSs LPG
(tCO,  /year) (tCO,  /year) (tCO,, /year) (tCO,  /year)

2017 833 2,621 51,878 18,708

2018 2,167 6,809 131,144 48,641

2019 4,333 13,617 256,274 97,282

2020 7,000 21,996 402,441 157,147

2021 9,667 30,375 499,069 217,013

2022 12,333 38,754 565,147 276,879

2023 15,000 47,133 588,967 336,744

Annual GHG
emissions
reductions

achieved
through
Intervention 2
(tCO,_/year)

2eq

74,040
188,760
371,506
588,584
756,123
893,113
987,845
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Year Annual GHG Annual GHG Annual GHG Annual GHG Annual GHG
emissions emissions emissions emissions emissions
reductions reductions reductions reductions reductions

achieved achieved through achieved achieved achieved
through distribution of through through through
distribution of solar PV home distribution of distribution of Intervention 2
solar lanterns system ICSs LPG (tCOZeq/year)
(tCth/year) (tCo,, q/year) (tCOzequear) (tCo,, q/year)

2024 17,667 55,512 588,967 396,610 1,058,756

2025 20,333 63,891 588,967 456,475 1,129,667

2026 23,000 72,270 588,967 516,341 1,200,579

2027 23,000 72,270 418,641 516,341 1,030,252

2028 23,000 72,270 263,095 516,341 874,706

Total 158,333 497,518 4,943,557 3,554,522 9,153,931

4.4 NAMA Sustainable Development Baseline and Targets

This NAMA is designed to produce sustainable development (SD) benefits in addition to GHG mitigation. SD
benefits are a central element for climate finance and for encouraging country ownership, as well as having
an important impact on the long-term sustainability of a NAMA. For this NAMA, a number of SD indicators
have been selected based on the Sustainable Development Evaluation Tool (SD Tool) of UNDP (UNDP, 2014).°
The SD Tool defines the following five SD domains. Each of the domains has a set of indicators against which
the impact of the NAMA intervention can be measured.

1. Environment

2. Social

3. Growth and Development
4. Economic

5. Institutional

Monitoring the SD impacts on all the indicators of the respective five domains will be challenging and
resource intensive and in some cases not feasible. Therefore, just five SD indicators have been selected,
which will be part of the MRV system (Table 4-3).

9 The tool requires that for each of the interventions a decision should be made whether an indicator (such as air
pollution, biodiversity, health, etc.) is selected. The impact of the intervention on the chosen indicator can then
be identified and explained, and the effects (positive, negative, both) pinpointed. Whether monitoring has been
undertaken is also indicated.
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Table 4-3: Indicators for the SD baseline

SD Domain SD Indicator

Growth and development 1. Access to clean and sustainable energy
2. Capacity-building

Economic 3. Job creation

Institutional 4. Policy and planning
5. Law and regulation

GHG emissions could be included as an indicator under the Environment domain. However, instead, it will
be monitored through the MRV system and will be covered there. Similarly the quantity of fuel saved under
the NAMA could be included in the Economy domain under the indicator “Energy Security” but will be
monitored as part of the MRV process under GHG emission reductions. There are several impacts which are
attributable to the interventions under this NAMA which are difficult to incorporate into the MRV system
and have therefore not been included there. For ready reference these impacts are listed in Table 4-4 below.

Table 4-4: Unmonitored SD Indicators

SD Domain SD Indicator

Environment Air pollution/ air quality

Biodiversity and ecosystem balance

Social Livelihood of poor, poverty alleviation, peace
Affordability of electricity
Health

Time savings/time availability due to project

Education

Empowerment of women

Access to sustainable technology
0. Energy security

Growth and development

= 9 N [yl es SO Y =

Economic 11. Income generation/expenditure reduction/balance of payments

A detailed list of indicators and their respective parameters for Interventions 1 and 2 is given in Annex 6 and
Annex 7 respectively. Table 4-5 below provides the baseline and targets for the identified indicators.

Table 4-5: The SD Indicators: Baseline and Targeted Impacts

Parameters Baseline  Target Value (estimated
Value ex ante)

Number of manufacturing and distribution facilities of RE and 0 36

CC technologies using energy from EPZs

Number of people trained from private sector 0 80

Number of technical staff and workers trained in skill 0 808

development in manufacturing, distribution and aftersales
services related to RE and CC technologies
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Parameters

Number of jobs and business opportunities created
Number of households using clean cooking technologies

Number of households using RE based electricity for lighting
and other activities

NCA organizational structure

Capacity development programme for the NCA, the NIE and
the MRV cell

Marketing and awareness-raising campaigns, including
demonstration activities

Overall operation management system of NCA
NIE operations management system

NEE operations management system

4.5  Summary of NAMA Targets

Baseline Target Value (estimated
Value ex ante)
0 478 men and 477 women
0 1,050,000
0 1,250,000
0 1
0 15
0 250
0 1
0 1
0 1

A summary table of the NAMA targets for GHG emissions reductions and its contribution to Sustainable

Development is shown in Table 4-6.

Table 4-6: Summary of NAMA targets

Target Indicators

Reduce GHG emissions Target emissions reductions of 9,162,122 tons of CO, . over the 12-year

lifetime of the NAMA.

Contribute to sustainable
development

Establishment of 36 manufacturing and distribution facilities of RE and
CC technologies using energy from EPZs

A total of 80 people from the private sector trained in EPZ operations
A total of 808 technical staff and workers trained in skill development
in manufacturing, distribution and aftersales services of RE and CC
technologies

478 jobs created for men and 477 jobs for women

1,050,000 households using CC technologies

1,250,000 households using RE based electricity for lighting and other
activity

One NCA organizational structure created

15 capacity development programmes for the NCA, the NIE and the
MRV cell

250 marketing and awareness-raising campaigns including
demonstration activities

One NCA operations management system

One NIE operations management system

One NEE operations management system
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4.6 Transformational Change

The transformative change of the NAMA can best be seen through the application of a theory of change
approach.’® The theory of change approach “defines all building blocks required to bring about a given
long-term goal. This set of connected building blocks—interchangeably referred to as outcomes, results,
accomplishments, or preconditions—is depicted on a map known as a pathway of change/change
framework, which is a graphic representation of the change process” (Center for Theory of Change, 2013).

Using this approach will help to ensure that the NAMA focuses not just on GHG emissions reduction but also
on sustainable development, national development goals and transformative change. This approach is also
aligned with the Green Climate Fund (GCF) results framework.

The overall hierarchy of activities, outputs, outcomes, impacts and the overall paradigm shift for the NAMA

can be seen in Figure 4-2.

Figure 4-2: Application of the Theory of Change Approach to NAMAs

Activity Output
W Create awareness B Promotes use of
B Capacity-building clean energy
solutions

®  Physical
implementation of
interventions

B Strengthen domestic
manufacturing,
distribution &
service capacity

B Enhance purchasing
capacity of
consumers

B Enhance access to
finance

B (Create jobs &
business
opportunities

Outcome

Reduce use of non-
renewable energy
sources

Promote energy self
sufficiency

Promote technology
transfer

Increase access to
clean energy
solutions

Impact
(Strategic Level)

Healthier living
conditions due to
improved air quality
Improved quality of
life for women

Slowing deforestation
and consequently
slowing soil erosion,
protecting watersheds
and preserving
natural habitats and
biodiversity

B Shift towards low-
emission sustainable
development
pathways

B Poverty alleviation

Acting as sector-transforming instruments, NAMAs have the potential to increase access to sustainable
energy and energy solutions for the population in Ghana and bring about a transformational change in the
sector. The potential for transformational change is closely linked to the specific context of the project, the
sector and the broader strategies (mitigation, green growth, sustainable development, poverty reduction)
of the country. The following section provides a description of the NAMA's potential for transformational
change in terms of innovation, private sector involvement, impact (beyond the scope of the project), ability

to replicate and scalability.

10 Built around the pathway of change, the Theory of Change describes the types of interventions that bring about
the outcomes depicted in a pathway of change map. Each outcome in the pathway of change is tied to an
intervention, revealing the often complex web of activity that is required to bring about change.
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With the energy resources depleting, enhancing energy security and energy access is one of the major
challenges facing Ghana. RE systems including solar PV systems and mini-grids are envisaged as useful
tools for addressing the challenge, as they reduce reliance on extending grid-connected generation
capacity, which is a much more resource intensive and longer term undertaking. These solutions
foster local business development, create jobs, enhance energy access, and reduce transmission and
distribution losses. As air pollution become a serious concern locally, the benefits of solar PV and mini
grids become increasingly obvious.

In addition, modern energy services for cooking such as improved cookstoves (ICSs) and cleaner fuels like
LPG are useful for addressing the social and environmental costs burdens arising from non-renewable
woodfuel use. ICSs achieve fuel savings of 35-50 per cent compared with to conventional stoves. In
addition to saving fuel, the stoves directly reduce household expenditure: an average family saves 300

kg of charcoal per year (Dresen and others, 2014). The benefits of ICSs and LPG fuel for cooking include
health improvements from better household air quality, cooking time savings, aesthetic improvements and
environmental benefits to society, such as reduced greenhouse gas emissions and deforestation.

Currently, inefficient and polluting cooking processes are deeply ingrained in Ghanaian culture. Using
climate finance, this NAMA aims to break this trend and move a large part of the population away from
practices that are resulting in unacceptably high GHG emissions, household air pollution which damages
health and deforestation with its significant environmental impact. The finance coming through the NAMA
will provide a means to increase the affordability of stoves by lowering their retail price while introducing
quality guarantees and an ongoing monitoring and evaluation component.

The NAMA envisages the private sector playing the key role in mobilizing finance, upgrading technology
through research and development, enhancing manufacturing capacity, providing jobs and implementation
on the ground. At present, the majority of research and development, awareness and training is performed
by the private sector, whose role would be further enhanced under this NAMA. The business model
proposed for this NAMA would create a sustainable environment for end-users of these technologies.
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MEASURES & INTERVENTIONS UNDER THE NAMA

This chapter focuses on the key element of the NAMA, namely the interventions or physical actions that will
be undertaken to reduce emissions, increase access to energy, and make the development of communities
within Ghana more sustainable, as well as the measures (supporting activities) that will allow the country to
implement the interventions successfully.

The interventions and measures proposed under the NAMA are fully in line with Ghana's national targets for
renewable energy and clean cooking solutions, namely:

200,000 solar systems (200 MW) by 2020

2 million households supplied with ICSs by 2020

LPG penetration of 50 per cent of households by 2020
1,000 commercial cookstoves supplied by 2020

55 mini grids (10 MW) by 2020

2 million solar lanterns distributed by 2020.

The technical interventions will directly contribute towards these national targets.

The overall purpose of the NAMA is to increase access to clean energy technologies (i.e. renewable energy
and clean cooking solutions) in a sustainable manner while leading to transformational change. This
purpose will be met through fulfilling two objectives.

Objective 1: Enable the private sector to participate in the manufacture and distribution of clean
energy technologies in Ghana.

Objective 2: Create an enabling market environment that encourages the distribution of the clean
energy technologies to end-users supported by an appropriate financing model.
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The two objectives are linked to two distinct interventions:
Intervention 1: Establish 28 Energy Productivity Zones (EPZs) with their own PV power plant.
Intervention 2: Distribute clean energy technologies with the support of consumer finance.

The concept of EPZs is elaborated in further detail in Section 5.2. It provides a crucial building block for the
overall NAMA.

The proposed technical interventions under the NAMA, namely the PV power plant and clean energy
technologies will contribute directly to emissions reductions and support the achievement of Ghana's
national targets for renewable energy and clean cooking solutions.

Table 5-1 summarizes the NAMA targets and their contribution towards meeting the national targets.

Table 5-1: NAMA Targets and Contribution to National Targets

NAMA Target National Target
Intervention 1

Establish 28 PV power plants with a total Contribute towards the 10 MW target for mini-grids
capacity of 400 kWp

Intervention 2

Enable distribution of the following clean Contribute towards the RE and Clean Cooking targets
energy technologies: as given below.
Renewable Energy

Solar PV Lanterns: 1 million Contribute towards the target of 2 million solar PV
lanterns

Roof-top Solar Systems: 50,000 Contribute towards the target of 200,000 solar systems

Clean Cooking

Improved Cookstoves (ICS): 1T million Contribute towards the target of 2 million ICSs

LPG Cooking Solutions: 250,000 Contribute towards the target of 50 per cent of
households with access to LPG

Commercial Cookstoves: 500 Contribute towards the target of 1,000 commercial
cookstoves

5.1 Setting the Context

As shown in Table 5-1 above, the interventions under the NAMA are intended to provide renewable energy
and clean cooking solutions for homes and at the same time contribute towards the achievement of various
energy related targets set out in the policies and programmes of the Government of Ghana. The NAMA will
contribute to the following:

Increasing the total energy supply from renewable technologies in Ghana
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Increasing the penetration of improved efficiency cookstoves
Stimulating investment in the renewable energy sector
Reducing the average woodfuel energy intensity

Improving access to modern energy for cooking

Increasing in the penetration of LPG cooking solutions
Contributing to universal access to energy

Developing a well-functioning energy market.

5.1.1 The Boundary Conditions for the NAMA Interventions

Through the two interventions, the NAMA will support the creation of a private sector enabled sustainable
business model with the EPZs acting as hubs for the manufacture and distribution of clean energy
technologies to end consumers. It must be noted that this NAMA document is developed on a set of
assumptions that help define the NAMA boundary as listed below. But the actual implementation of the
NAMA will be defined through a detailed Techno-Commercial Analysis (see Section 5.3.3 for additional
information) and subject to the approval of the Government of Ghana based on availability of finance

and the actual requirements on ground. The interventions under this NAMA document are limited by the
following boundary conditions.

Mitigation technologies under the NAMA: The NAMA promotes access to two types of clean energy
technologies — namely renewable energy (RE - solar PV lanterns and roof top solar systems) and clean
cooking solutions (CC - improved cookstoves, LPG cooking solutions and commercial cookstoves) (see
Section 5.4.1 on Clean Energy Technologies for additional information).

Other technologies and income generating activities: The proposed NAMA framework can be used
to promote other income generating activities and technologies but it is beyond the current scope

of the NAMA boundary to estimate the financial requirements, emissions reductions, sustainable
development benefits and other NAMA “building blocks” of these activities.

NAMA beneficiaries - Private sector: Participation in the NAMA is limited only by the eligibility criteria
to be developed by the Government of Ghana aimed at selecting stakeholders who have the required
capability to ensure the overall success of the NAMA objectives (see Private Sector Stakeholders in
Section 5.1.3).

NAMA beneficiaries - Consumers: The end-users whom the clean energy technologies aim to reach
are the entire population of Ghana across its socio-economic groups and administrative areas, including
the “poorest of the poor”.

NAMA lifespan: NAMA implementation will run for a 12-year period from 2017 to 2028. This ensures
alignment with the new Vision 2057, to be launched in 2017, and with the first three four-year medium
term plans (covering 2017-2020, 2021-2024 and 2025-2028).
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Guiding principle: The proposed interventions and measures under the NAMA is designed as a model
framework for improving access, affordability and appropriate choice of technology which will lead to
emissions reduction, sustainable development benefits and the transformation of the energy sector in
Ghana.

MRV and finance: The interventions and measures listed in this chapter form the basis for estimating
the emissions reduction, sustainable development benefits, financing requirement and other building
blocks of this NAMA.

5.1.2 Synergies offered by Two Types of Clean Energy Technologies

The above conditions lead to several synergies that are advantageous for the development of a robust
NAMA framework that makes it attractive to the potential sources of finance and private sector participants
that are essential for the overall success of the NAMA.

Economies of scale: The two technologies are aimed at a single market segment, namely households,
but collectively they involve the distribution of over 2.25 million individual technology units for
renewable energy and clean cooking solutions. The economies of scale will make the technologies more
affordable to end users, many of who can benefit from both types of technologies.

Private sector participation: The proposed volumes and the dedicated market segment will make
the NAMA attractive to private sector participants considering investment in the manufacturing and
distribution activities. The range of technologies and products will make it attractive to businesses who
can benefit from the cost synergies.

Improved opportunities for existing players: As elaborated in Section 5.1.3 below on Private Sector
Participation, there is no limit on the type of participants in the EPZs, thus making it particularly
attractive for existing players to broaden their business activities (e.g. cookstoves manufacturers wishing
to participate in assembly of lanterns as they target the same market segment for both products).

Shared infrastructure and services: In addition, the concentration of activities in the EPZs makes it
easier to carry out awareness creation, capacity-building and training, and access to consumer finance,
and to avoid duplication of NAMA related support activities such as MRV.

MRV system: Although the NAMA promotes several types of technologies and products (lighting,
electricity, cooking with charcoal, LPG) from an emissions reduction perspective, the many similarities
between them allow the NAMA to propose a simplified MRV system based on existing CDM
methodologies. In addition, the large number of units, technologies and infrastructure facilities will
increase the sustainable development benefits (e.g. employment, availability of finance, capacity
building etc.) and the potential for mitigation.

Institutional set-up: Both the technologies relate to energy sector in Ghana and the NAMA involves
institutions that have an interest in both technologies (e.g. the Ministry of Power, the Energy
Commission etc.). Hence the NAMA will benefit from shared resources, manpower from existing
institutions (as well as proposed ones, such as the MRV Cell’), systems and processes. This in turn will
contribute to developing a more cost effective NAMA attractive to finance.
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5.1.3 Private Sector Participation

One of the key challenges to building wider access to energy is Ghana's dependency on imports. The NAMA
aims to stimulate the participation of the private sector in Ghana to create supply, as well as an enabling
market environment that will enhance demand. By creating demand for and a supply of clean energy
solutions through a sustainable business model, building institutional capacity and benefitting from the
synergies described above, the NAMA aims to maximize the social, economic and environmental impact
for every dollar invested and create the momentum for private sector entrepreneurs to participate in the
transformation of the energy sector. The NAMA places no restriction on participation and is open to all,
including the following.

Existing players in Ghana involved in the manufacture and distribution of renewable energy and clean
cooking solutions, including improved cookstoves. The NAMA puts no limitation in terms of the size

of existing actors (i.e. based on production capacity). The Government will strive to make it easier for
current stakeholders to integrate their business activities into the NAMA in an appropriate manner (see
Section 5.1.4 on Eligibility Criteria for more details).

Future players and businesses can be both national and international stakeholders willing and
capable of participating in the NAMA.

Local communities/cooperatives may register with the appropriate government authorities to
participate in the NAMA.

5.1.4 Eligibility Criteria

While there is no restriction on the type of participants, the Government of Ghana will establish a set of
eligibility criteria to ensure that interested private sector participants have the minimum level of capability
required to undertake the activities under the business model and ensure the overall success of the NAMA.
A proposed idea is to develop a scoring system, based on such criteria as the following.

Financial capacity: While the NAMA has provision for extending loans to the private sector, the eligibility
criteria can define the equity contribution required for various types of commercial activities (e.g.
manufacture or distribution, size of EPZ etc.). The equity contribution of existing players can be different
from that of new entities (e.g. the equity limit for existing players could be set at 20 per cent, while for new
players it could be higher, at, say, 25 per cent, to reflect the higher risk associated with lack of previous
experience).

Technical capacity: Any income generating activity requires an appropriately trained and skilled work force.
While the NAMA supports several types of capacity-building and training, the eligibility criteria can require
that participants already have a specified skills and knowledge base (e.g. entities interested in assembling
PV lanterns may be required to have existing skills such as soldering of electrical circuit boards). This can also
benefit existing players and ensure that future businesses bring significant value addition to the NAMA.

Measures: The Government can choose to sign a compliance agreement with private sector participants
(e.g. limit the maximum number of units produced by a manufacturer in the initial years) to ensure a level
playing field and make it attractive to private sector. The compliance agreements will ensure that measures
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covering quality standards, product identification protocols, awareness creation, MRV and so on are effective
(see Sections 5.3.3 and 5.4.3).

Sustainable development benefits: The activities under the NAMA require other types of hard and soft
resources and sustainable development benefits such as land for the construction of EPZs, ability to reach
out to remote communities, women and youth employment etc. The eligibility criteria can have provisions
to ensure that an interested participant brings a certain type of value addition (e.g. a preference can be
given to women’s empowerment groups) that can ensure that the sustainable development benefits
proposed under the NAMA are realized.

5.1.5 International Context

The NAMA will strengthen the quality of Ghana's INDCs, its ability to meet the post-2015 SDGs and its
capacity to benefit from existing and new sources of climate finance. Ghana will need several billion dollars
worth of investment from domestic and international public and private sources to finance its climate
mitigation and adaptation actions as outlined in the INDC submitted to the UNFCCC Secretariat in 2015. By
undertaking a NAMA, the country can make direct contributions to its INDC commitments while seeking
international finance that is applicable for actions developed under NAMA frameworks.

5.1.6 NAMA Outcomes
Implementing the NAMA interventions will result in the following outcomes.
Scaled up emissions reduction over the 12-year life span of the NAMA.

Establishment of the physical infrastructure and facilities for manufacturing, distribution and finance
under the NAMA will lead to significant sustainable development sustainable development benefits,
particularly ones related to employment creation, capacity-building and training, and access to finance.

Participation of the private sector.
This in turn will lead to a transformational change of the energy sector in Ghana

International finance will play a key role in driving this change.

5.2 Understanding the Concept of EPZs

The NAMA interventions and activities are centred on a set of physical infrastructure facilities termed Energy
Productivity Zones (EPZs). As the name suggests, EPZs consist of two components — a productivity zone,
consisting of workspaces and supporting infrastructure, and an energy solution that makes electricity
available for the activities undertaken in the productivity zone.

Work spaces: Consisting of a well-lit and well-ventilated group of buildings, the work spaces comprise
areas for manufacturing and storage as well as offices where businesses and private sector enterprises
can undertake gainful income generation activities. When fully realized, the work areas will support

a broad variety of economic activities through micro, small and medium scale enterprises that can
support and be supported by the local economy.
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Supporting services and infrastructure: Supporting services and infrastructure will be required to
ensure the overall success of the EPZ and the NAMA. These will include:

facilities for training, capacity-building and raising awareness;
shops or stores for the sale of goods and services;

IT infrastructure and facilities for data collection and recording (e.g. undertaking the NAMA MRV);
and

office space for supporting activities (e.g. microfinance institutions).

Energy solutions: To enable the commercial activities to take place, every EPZ will be provided with an
assured supply of electricity. In line with the national target of increasing the contribution of renewable
energy sources, the energy solutions can be of the following types:

stand-alone solar PV power plant (i.e. 100 per cent solar power);

solar PV power plant with AC hybrid (i.e. connected to national grid);

solar PV power plant with diesel generator hybrid (i.e. connected to diesel generators);
other types of technology using renewable energy (e.g. pico-hydro, small wind etc.),

For the purpose of this NAMA, a stand-alone solar PV power plant is the chosen solution. Typically, the
power plant will consist of solar PV modules of required capacity, inverters, battery banks and power
outlets for the individual workspaces. The emissions reductions, NAMA finance and other building
blocks are based on this being the technology used in this NAMA.

Additional provisions for energy solutions

The size of PV Power Plants in EPZs will be determined by the varied nature of activities and power
requirements (e.g. welding, painting, punching holes into sheet metals, assembly of systems etc.) (see
Table 5-2 on the types of EPZ). The actual power requirements will be determined under the proposed
Techno-Commercial Analysis and, depending on the availability of finance and of connections to the grid,
the additional power requirement can be met through the national grid or adding capacity to that of the
solar PV.

In line with the Government’s ambition of extending the national grid, it is proposed that appropriate
technical provision is made in the energy solution to allow it to be connected to the national grid.

The provisions may include electric sub-stations, net-metering, additional module capacity for the
development of mini grids to power local communities, and so on. However, for the purpose of defining
the NAMA boundaries, the scope of the stand-alone PV power plant is limited to generating electricity
for the EPZs at a defined capacity, as noted in Section 5.3.2.
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5.2.1 The Business Models of EPZs

EPZs present a holistic approach to tackling several challenges under a NAMA. The EPZ model
simultaneously addresses three interconnected issues that will collectively contribute to the success of the
NAMA objectives:

access to an assured supply of clean energy technology;
the socio-economic development of local communities; and
a business model that is sustainable and attractive to finance.

The model recognizes that the solution to lifting communities out of poverty is access to sustainable
modern electricity services, but that the same communities often do not possess the income streams to pay
for the relatively high cost of electricity. In creating, an income generating opportunity the EPZs will have

a positive impact on the livelihoods of people directly or indirectly employed in the manufacture of clean
energy technologies and in the EPZs, but also on the community at large. As incomes rise, it will generate
additional disposable income, which is known to have a direct relationship to improved standards in
education, healthcare and sanitation.

The EPZ business model looks at three types of private sector participation:
EPZ Business Model 1: Participation in building the physical infrastructure related to the EPZ;
EPZ Business Model 2: Participation in the manufacture of clean energy technologies;
EPZ Business Model 3: Participation in the distribution of clean energy technologies.

While a single private sector entity can participate in all the three business models, this NAMA document
elaborates the three models separately, as the activities and capabilities required to build, own and operate
each is distinct, as are the revenue streams. Business Models 1 and 2 relate to Intervention 1, while Business
Model 3 relates Intervention 2, as further elaborated below.

5.3 Intervention 1: Establish 28 EPZs with their own PV Power Plants

Objective one calls for private sector participation in the manufacture and distribution of clean energy
solutions in Ghana. This objective will be met through setting up a network of EPZs. Under this intervention,
this NAMA document proposes to establish 28 Energy Productivity Zones (EPZs) across Ghana.

EPZ Business Model 1 - Participation in building the physical infrastructure related to the EPZ

Any private sector participant investing in the EPZ will invest in two “hard” infrastructure facilities, the
workspaces and the supporting infrastructure. The eligibility criteria can set a minimum level of equity
investment required, with the remainder financed through a commercial loan under the NAMA Financing
Facility. The participant will generate income by renting out workspaces to other entities in the EPZ, e.g. the
manufacturer and distributor of clean technologies, by engaging in other income generating activities and
by charging for the electricity consumed.
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The energy solution is intended to be 100 per cent financed by grants, which will cover the costs of
procurement and installation and of two years of operations and maintenance. As the cost of an assured
supply of energy (e.g. US$/kWh) in remote and rural areas can be high, grant financing has the benefit

of lowering energy costs, which can allow manufacturers and distributors to make technologies more
affordable to the end-users. The private participant is responsible for the upkeep and maintenance of the
solar PV plant as it in their commercial interest to ensure a stable supply of electricity.

EPZ Business Model 2 - Participation in the manufacture of clean energy technologies

The EPZs with their workspaces, energy and supporting services will allow private sector participants to
manufacture the clean technologies. Under the NAMA it is proposed that eight of the 28 EPZs will have the
capacity (e.g. physical areas, power plant capacity etc.) to establish manufacturing facilities. It must be noted
that “manufacturing”is used to describe both assembly (e.g. of solar PV technologies) and manufacturing
(e.g. of ICSs and LPG cookstoves) activities.

The EPZs will support the assembly and manufacture of all technologies (excluding LPG cylinders), some of
which may require installation on site (e.g. solar systems for homes and commercial cooking solutions).

Any private sector participant investing in manufacturing activity will invest in rental space, machinery, the workforce
(training, salaries etc.) for one or more of the above-mentioned manufacturing activities. The eligibility criteria can
define a minimum level of equity investment required, with the remainder financed as a commercial loan through
the NAMA Financing Facility. The participant will generate income by bulk sale of units either to distributors or to the
Government under a public procurement scheme (see Section 7.2.2, ltem 5A for more details.)

5.3.1 Establishing 28 EPZs

The NAMA recognizes that a “one size fits all” approach may not be appropriate, given the wide socio-
economic disparities in Ghana. It is therefore proposed to establish three categories of EPZs, namely large
(L), medium (M) and small (S) in the following numbers:

EPZ-L-4
EPZ-M - 4
EPZ-S - 20.
The intent of categorizing EPZs in this way is to ensure that their design and scope are optimal for

local conditions. While the Techno-Commercial Analysis will determine the number of EPZs and their
specifications, the table below provides a list of indicative characteristics assumed under the NAMA.



Table 5-2: Types of EPZs and their Characteristics

EPZ details
Catchment area

No. of EPZs

Manufacturing facility (8)

Distribution hub (28)

PV Power Plant (per EPZ)

MRV point for data collection

Internet enabled IT facility

Training facility (e.g. audiovisual

equipment)

Finance (e.g. office for micro-finance)

Location of EPZs

EPZ-L

Greater than 200,000

4
Yes

Yes

50kWp
Yes
Yes

Yes

Yes

EPZ-M
100,000-200,000
4
Yes

Yes

25kWp
Yes
Yes

Yes

Yes
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EPZ-S
50,000- 100,000
20
No

Yes

5kWp
No
Yes

No

No

The intent of having 28 EPZs is to ensure that the EPZs are spread across the entire country. While the

Techno-Commercial Analysis will determine the exact locations of the EPZs and their technological potential,

the table below provides a list of 28 towns where EPZs could be located along with their populations to
determine their “catchment areas”.

Table 5-3: Potential Locations of EPZs by type

S. No. Code

1 A
2 K
3 T
4 S
5
6
7
8
9
10
11 W
12
13 H
14

City
Accra
Kumasi
Tamale
Sekondi-T
Ashiaman
Sunyani
Cape Coast
Obuasi
Tema
Koforidua
Wa
Techiman
Ho

Nungua

Population
2,291,352
2,069,350

562,919
445,205
298,841
248,496
227,269
180.334
161,612
130,810
105,821
104.212
99,375
86,431

Region
Greater Accra
Ashanti
Northern
Western
Greater Accra
Brong-Ahafo
Central
Ashanti
Greater Accra
Eastern
Upper West
Brong-Ahafo
Volta

Greater Accra

EPZ Type

nn Z2 n Z nu L u nu n v - r-or

89



90 MEASURES & INTERVENTIONS UNDER THE NAMA

S. No. Code  City Population Region EPZ Type
15 Dome 84,904 Greater Accra S
16 Gbawe 80,991 Greater Accra S
17 Oduponkpehe 80,820 Central S
18 Ejura 75,390 Ashanti S
19 Bawku 71,074 Upper East S
20 Aflao 69,284 Volta S
21 Agona Swedru 68,216 Central S
22 B Bolgatanga 68,183 Upper East M
23 Tafo 62,382 Ashanti S
24 Berekum 62,364 Brong-Ahafo S
25 Akim Oda 60,604 Eastern S
26 Winneba 60,331 Central S
27 Hohoe 58,155 Volta S
28 X Yendi 52,774 Northern M

5.3.2 Energy Solution - PV Power Plant

As shown in the Table 5-3 above, the three types of EPZs have solar PV power plants with distinct capacities.
Assuming a daily electricity generation potential of 4 kWh/day and 350 days of sunshine for a TkWp solar PV
plant, the table below summarizes the electricity potential and total capacities assumed under Intervention 1.

Table 5-4: Electricity Generating Potential under Intervention 1

Type of EPZ Capacity No. of EPZs Generation per EPZ Total

EPZ-L 50 kWp 4 70,000 kWh/year 280,000 kWh/year
EPZ-M 25 kWp 4 35,000 kWh/year 140,000 kWh/year
EPZ-S 5 kWp 20 7,000 kWh/year 140,000 kWh/year
Total 400 kWp 28 560,000 kWh/year

Grid connectivity: On the above assumptions, 20 kWh/day (EPZ-S), 100 kWh/day (EPZ-M) and 200 kWh/
day (EPZ-L) of electricity will available for undertaking activities within the EPZs. The actual electricity
requirement will depend on the type of machinery used and the actual activities undertaken, and will be
determined through the Techno-Commercial Analysis before NAMA implementation.

As the PV power plants are intended to be 100 per cent grant financed, the availability of finance will determine the
actual capacity of the power plants and usable power. Moreover, the PV power plants will be fitted to draw additional
power from the national grid. The NAMA's MRV system assumes that no additional power is drawn from the national
grid and that the solar PV power plants are self-sufficient in meeting the power requirements of the EPZ.
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5.4 Intervention 2: Distribute Clean Energy Technologies with the Support of Consumer Finance

Objective 2 calls for creating an enabling market environment that encourages the uptake of clean energy solutions
by end-users in Ghana with the support of an appropriate financing model. While Objective 1 addresses the supply
side, the second objective focuses on the demand side. The key drivers of this for demand side management are the
28 EPZs, which will act as the distribution hubs and be supported through appropriate measures.

EPZ Business Model 3: Participation in the distribution of clean energy technologies

The EPZs with their workspaces and energy and supporting services will allow private sector participants to
distribute the clean technologies. Under the NAMA it is proposed that all 28 EPZs will have the capacity to
carry out this function (e.g. physical areas, power plant capacity etc.). “Distribution”is used here to describe
retail, after sales and support, community level demonstration projects and awareness creation, and the on-
site assembly of solar systems and commercial cooking solutions. While the proposed Techno-Commercial
Analysis will determine the potential sales of each type of technology for individual EPZs based on their
location, their size, the socio-economic characteristics of the local community etc., the NAMA proposes the
distribution of the following Clean Energy Technologies over the lifespan of the NAMA:

solar PV lanterns: 1 Million units solar solutions (actual assembly will happen on site): 50,000 Units
improved cookstoves: 1 Million units

LPG cookstoves: 250,000 units (including gas cylinders)

commercial cookstoves (actual assembly will happen on site): 250.

Any private sector participant investing in a distribution activity will invest in rental space for shops and
display, IT infrastructure and supporting services (e.g. ensuring that a certain number of units are kept in
stock), the workforce (training, salaries etc.). The eligibility criteria could define a minimum level of equity
investment required, with the remainder financed as a commercial loan through the NAMA Financing
Facility. The participant will generate income by the direct sale of units to end users with the support of a
Consumer Finance Model.

5.4.1 Clean Energy Technologies

To tackle the challenge of lighting and cooking, Ghana currently has several national targets based on
renewable energy and clean cooking solutions and the NAMA aims to contribute to these targets. The NAMA
is open to all existing players (e.g. members of Ghana
Alliance of Clean Cookstoves), new businesses and
local communities/cooperatives. The focus will be on
the following types of technologies.

PV solar lanterns

A typical solar lantern consists of a few light-emitting
diodes (LEDs), a solar panel and a small rechargeable
battery, encased in a durable plastic shell. A
standardized product that can be sold off the shelf,
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the solar lanterns can offer 3-4 hours/day of run-time (i.e. the number of hours the lamp is operational on a
full day charge). Solar powered lanterns are poised to improve incomes, educational attainment and health
across the developing world.

Solar solutions for homes

A Simple Photovoltaic System
Y snay
A rooftop solar solution for homes consists ~:~
Ay o Auny a) Solar Panel
of a set of solar panels, a battery bank and Ay (a)
. . . . -~ —— ) (b) Charge Controlier
electronics and is able to provide electricity for o ~a ::; mu.s
~ er

home use. The size of the PV modules and the - —
battery bank will determine the amount and
duration of electricity available. The power can @
operate regular appliances such as lights, fans, ,.
refrigerators, televisions, computers etc. The
systems can be made into hybrid power solutions l

by making provision for the battery bank to be

charged through grid power or some other power

source. For the purpose of this NAMA, systems ()
with an average of 500 Watt peak (Wp) capacity

are used for estimating costs and emissions reductions.

Improved cookstoves

Improved cookstoves are cooking solutions that use a
significantly lower quantity of fuel (fuel wood or charcoal)
than traditional cookstoves (such as three stone cooking
arrangements). There are several improved cookstoves
programmes in the developing world. The largest global
programme is the Global Alliance for Clean Cookstoves
with a target of reaching 100 million households by 2020.
Currently, the interest in ICSs focuses on the “triple benefits”
they provide: in improved health and time saved for
households, in preserving forests and associated ecosystem
services, and in reducing emissions that contribute to global climate change. Despite the socio-economic benefits
of such technologies, however, progress in achieving large-scale adoption and use has been slow.

Community cookstoves

The community cookstoves are similar in principle to

the ICSs for home use except for its size and portability.
Community cookstoves are used in schools, hospitals

or hotels to cook larger volumes of food that in turn
demands heavier design requiring them to be fixed.
Cmmunity cookstoves are also offer a highly attractive
way of demonstrating the benefits of improved
cookstoves to a large audience as the cooking are
typically undertaken by women and there is a significant
difference in fuel usage, smoke and other harmful effects.
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LPG cooking solutions

The SE4AIl programme looks at LPG as a model solution to make clean cooking solutions available to
several millions of people across the world. LPG cooking systems typically consist of a LPG gas burner and
a gas cylinder connected via a rubber gas pipe. The gas cylinder, which consists of LPG under pressurized
conditions, needs replacing once the fuel is consumed. The LPG systems release no smoke or soot, and
generate lower emissions than other types of hydrocarbon fuel.

5.4.2 Technology Models and Distribution Plan

The key driver of Intervention 2 is the consumer finance model. While Chapter 7 on finance deals with the
details of loans, equity and total financing required, this section describes the various technology models
proposed under the NAMA and an annual distribution plan, which will include annual cash flow over the
lifespan of the NAMA. As clean energy technologies benefit the entire population of Ghana, the NAMA looks
into three aspects of the development of a sustainable business model:

Ability: The financial ability of end consumers
Appropriateness: The choice of model available to consumers

Affordability: The price point for each model

Financial ability determines whether households are able to pay for the technologies. The NAMA considers
two categories of people: the “poorest of poor” who have very little or no ability to pay for technology, and
the remaining members of Ghana'’s socio-economic pyramid who can benefit from consumer loan finance.

Affordability and appropriateness deal with the question of how to make the right technology available at the
right price to the right people. Corresponding to the categorization mentioned above, the NAMA proposes two
types of model, “basic” (aimed at the “poorest of the poor”) and “general” (aimed at the rest of the population).
While the Government can choose whether to define the “basic” model as a product with fewer features to
allow it to be more competitively priced, or to retain the identical technical specifications as those of the
general model but with some differentiation built in (e.g. colour), the NAMA makes a case for the basic models
to be directly procured by the government from the manufacturers under the public procurement scheme. The
table below summarizes the models, the target consumer and the financing scheme.

Table 5-5: Distribution of Technology Models by Financing Method

Model and Target Audience Comments

Number of Units

Basic PV Lantern The «poorest of the poor»’ Distributed under a grant based model
20 per cent of 1 million sections of society under public procurement scheme

= 200,000 Units

General PV Lantern All sections of society Distributed through the consumer

80 per cent of 1 million finance model

= 800,000 Units

General Solar Solutions All sections of society Distributed through the consumer

100 per cent of all units finance model

= 50,000 Units
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Model and Target Audience Comments

Number of Units

Basic ICSs The «poorest of the poor» Distributed under a grant based model
20 per cent of 1 million sections of the society under public procurement scheme

= 200,000 Units

General ICSs All sections of society Distributed through the consumer

80 per cent of 1 million finance model

= 800,000 Units

LPG Cookstoves All sections of society Distributed through the consumer
100% of all units finance model

= 250,000 Units

Commercial Cookstoves Schools and other village Distributed under a grant based model
=250 Units level community institutions  under the public procurement scheme

For the purposes of NAMA financing, the cash flow is based on an annual distribution plan, which gives the
number of units distributed in a given year as percentage of the total number of units to be produced over
the lifetime of the NAMA.

Table 5-6: Percentage of Total Units Distributed per Year

Year EPZ-L EPZ-M EPZ-S TOTAL

2017 2.90 0.00 0.72 3.62
2018 2.90 1.45 1.45 5.80
2019 5.80 1.45 217 9.42
2020 5.80 2.90 2.90 11.59
2021 5.80 2.90 2.90 11.59
2022 5.80 2.90 2.90 11.59
2023 5.80 2.90 2.90 11.59
2024 5.80 2.90 2.90 11.59
2025 5.80 2.90 2.90 11.59
2026 5.80 2.90 2.90 11.59
2027 0.00 0.00 0.00% 0.00

2028 0.00 0.00 0.00 0.00
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5.5  Measures for Interventions 1and 2

5.5.1 Measures for Intervention 1

To establish 28 EPZs in Ghana along with solar PV power plants with a total capacity of 400 kWp, the
following measures need to be undertaken.

Loans for private sector actors: This activity will focus on creating a loan facility that will make finance
available at market rates to private sector entities investing in any of the three business models. The loans
will be over and above a minimum equity investment required from each of the actors looking to invest in
the business models.

Grants for PV power plants: The NAMA will finance the following costs of the PV power plants:
the capital investment required for the procurement of the technology and its installation; and
the operation and maintenance of the power plants for a period of two years.

Once these grants have been made, the operation and maintenance of the PV power plant will be the
responsibility of the private sector actor investing in the construction and operation of the EPZ.

Detailed techno-commercial analysis: The first step in establishing the EPZs is to undertake a detailed
techno-commercial analysis. This will be carried out under a consultancy contract by an appropriate
international or national entity (e.g. a consultancy company). Its outputs will include (but not be limited to):

identifying the potential locations of the 28 EPZs, including the EPZs that will have manufacturing and
distribution facilities;.

assessing the potential demand for clean energy solutions within a defined “catchment area” based on
the type of technology, annual demand over the lifespan of the NAMA, socio-economic indicators of the
purchasing power of the local population etc.;

providing the technical specifications of the design and costing of the 28 EPZs (land acquisition, cost of
construction, design options, etc.);

establishing the PV power plant’s capacity based on the assessed power requirement and its cost;
estimating operating costs (salaries, hardware requirements, internet etc.);
drawing up an implementation schedule;

determining other SD parameters (potential employment, capacity building etc.).
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The analysis will be prepared and submitted to the Ministry of Power for final approval and will provide a
clear roadmap for the construction and operation of the EPZs. The analysis will also provide a sound basis
for determining the financial aspects of the NAMA including the financing facility, cash flow, and potential
sources of funding.

As the analysis will provide a roadmap for decision-making on and implementation of the NAMA that in turn
will contribute to the achievement of the national targets, the Techno-Commercial Analysis is treated as a
policy measure. The NAMA financing plan will make a dedicated budgetary provision for this analysis.

5.5.2 Measures for Intervention 2

To ensure the distribution of 2 million clean energy solutions (PV lanterns, ICSs and LPG Cooking solutions), a
series of measures needs to be undertaken:

Revolving loan fund: This is a key mechanism to ensure that finance is available to the end-users at the
point of purchase. This will be done by establishing a revolving loan facility where money paid back over a
two-year cycle by the end-users will be used to replenish the fund. This model will allow the establishment
of a loan facility with a relatively small capital base, making it attractive to international finance. This is
further elaborated in Chapter 7 (Section 7.2.1, Item 5B)

Ghana has well established national quality standards for several of the technology interventions being
discussed in the NAMA interventions and can enforce these standards on manufacturers to develop
products of acceptable quality.

Based on the principle of ‘Circular Economy’ - a generic term used to describe an industrial economy that
is restorative by nature (i.e. promotes the use of renewable energy, recycling, re-use, re-design etc.), the
Government will initiate a policy to ensure that the technologies are returned to the distribution points at
the end of the technical lifespan of the product. This will ensure that precious components and materials,
such as PV modules and sheet metal, are recycled back into the system as appropriate, and that waste
emerging from the products is reduced.

5.5.3 Common Measures for Interventions 1 and 2

This activity will focus on the appointment of a technical advisor who will then be responsible for reaching
out to private sector actors and informing them about the three business models, the eligibility criteria,
standards, procedures, financing and the institutional system for the NAMA.
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As already mentioned (see Section 5.2.1), there are three business models of private sector participation in
the EPZs based on the type of commercial activity undertaken. Private sector actors can be invited to invest
in one or more of the three business models. The three models are explained in further detail below.

Model 1—EPZ: This focuses on private sector entities participating in the construction of the EPZ (i.e.
the physical infrastructure) and operating it. The business model is based on generating revenues from
rental incomes (renting space to entities investing in commercial activities within the EPZ) and selling
electricity to EPZ users.

Model 2—Manufacturing: This focuses on private sector actors investing in the manufacture of ICSs
and/or the assembly of PV lanterns. The businesses will generate revenue from the bulk sale of clean
energy solutions to distributors and/or to the Government under public procurement rules see Public
Procurement in Section 7.2.1, Item 5A for additional information)

Model 3—Distribution: All 28 EPZs will act as distribution hubs where end-users can purchase the
clean energy solutions. The distributors will be responsible for awareness creation and marketing, and
will sell the clean energy solutions under normal market terms (competitive pricing).

Two key institutions will need to be established to ensure the success of the NAMA, one is the financial
entity that will be responsible for the management and operation of the Financing Facility and the second is
the Coordinating and Implementing Entity that will placed under the Energy Commission with two distinct
responsibilities—overall management of the non-financial and technical issues of the NAMA, and the NAMA
MRV.

While the business model for EPZs under this NAMA focuses on manufacturing and distribution of clean
energy solutions and related activities (e.g. data collection for MRV, consumer finance etc.). The EPZs may
invite private sector actors to invest in other types of income generating activity by establishing micro or
small-scale enterprises.

While such entities are expected to pay rent and for the electricity they consume, the terms and nature of
their participation are not elaborated on in this NAMA document. Neither is the financing and capacity-
building of such entities.

Refer to Annex 8 for a detailed list of NAMA Measures and Interventions along with their inputs, activities
and outputs.
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CAPACITY DEVELOPMENT

There exist a number of barriers in terms of capacity to the implementation of the measures and
interventions described in the Chapter 5. Ghana's commitment to provide access to clean energy through
the establishment of market based solutions under this NAMA cannot be fulfilled if these barriers remain. As
a result, addressing these capacity development needs becomes imperative for the success of the NAMA.

The proposed capacity-building programmes will consists of two components.

Component 1: This will comprise capacity-building programmes which support the preparation and
implementation of the measures and interventions

Component 2: This consists of an awareness creation and marketing campaign

6.1  Component 1

Under this component, capacity-building support will be provided to the Government and semi-
government organizations, private sector actors and financial institutions involved in the implementation of
the interventions. This capacity-building will take place at two levels, the institutional and individual levels.

6.1.1 Institutional Level

There are a number of capacity development activities which will occur as part of the NAMA. The main form
of institutional capacity development will focus on institutional strengthening.

6.1.1.1 Institutional Strengthening

Under this component, capacity building support will be provided to the NAMA governing entities,
specifically to the staff of the National Coordination Authority (NCA) and the National Implementing Entity
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(NIE). The focus of this component will be to set up a sound institutional structure for governance of the
interventions through monitoring and evaluation.

As discussed in Chapter 5, a technical adviser will be appointed for the initial three years of the NAMA (2017-
2019) for developing the capacity of the NCA, the NIE and the MRV cell.

The following training sessions are envisaged:

1. Atleast 15 full-day training sessions with about 20 target participants will be held on NAMA related
activities and processes. Staff from the NCA, the NIE and the MRV cell will be trained on the following
topics:

a. objectives, activities and procedures of the NAMA;
b. basics of the RE and CC technologies to be promoted under the NAMA;
C. project approval processes (business permits and the loan approval process) and verification;
d. MRV for GHG emissions reductions and SD indicators;
e. data management and reporting.
The staff will also be trained to prepare the following:

a. documents relating to regulatory frameworks, such as land acquisition documents, building
permits, techno-commercial design of EPZs etc;

b. drafting of contractual conditions and documents setting out the relationships between the NAMA
stakeholders;

c. drafting of contracts to be signed by the NIE and the NEEs;
d. MRV templates;
e. drafting of application forms for business permits, tender documents etc.

All these 15 training sessions will be provided over the course of the first three years (five training sessions
per year) of the NAMA. These training sessions will be led by the technical adviser.

2. Atotal of 12 training and refresher course sessions with about eight target participants will be held on
MRV related activities. In these training sessions, staff from the MRV cell will be trained on following:

MRV for GHG emissions reductions and SD indicators;

o

b. data management and reporting;

C.  monitoring report preparation; and

o

preparation of MRV templates.
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All these training sessions (one session per annum) will be provided over the course of the lifetime of the
NAMA.

6.1.2 Individual Level

These capacity building programmes will develop the capacity of individuals in the private sector, financial
institutions, and workers and technical staff in the EPZs.

As proposed in Chapter 5, the EPZs and businesses under the EPZs will be owned and operated by private
sector firms, cooperatives and communities. Under the NAMA, potential private sector participants,
cooperatives and communities will be identified and EPZ specific training will be provided to them (so that
they can own and operate the EPZs).

A business adviser will be appointed for the first three years of the NAMA's lifetime, who will be responsible
for reaching out to private sector entities and informing them about the following topics:

a. introduction to NAMA and core concept of EPZs;

b. policy and regulatory framework for setting up EPZs and businesses in EPZs;
c. eligibility criteria for companies for owning and operating an EPZ;

d. business models and financing;

e. 6.1.2.2 Business plan writing.

In addition, the adviser will oversee the implementation of 28 EPZs’ manufacturing and distribution
activities.

The commercial banks/financial institutions will provide finance to private sector entities, communities and
cooperatives participating in the construction and operation of the EPZs and private sector actors willing to
set up businesses in the EPZs. Therefore it is important that banks understand the NAMA interventions as a
new business opportunity.

A financial adviser will be appointed for the first three years of the lifetime of the NAMA, who will be responsible
for reaching out to the financial institutions. The adviser will also be responsible for building the institutional
capacity of the Trustee (see Section 8.1). The adviser will approach the banks to inform them about:

a. the concepts and benefits of the NAMA;
b. the role of financial institutions;
¢. joint development of loan products under the NAMA;

d. the client screening process/client eligibility criteria etc.
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The technical staff and workers in businesses in the EPZs will be trained on the following topics:
a. product pricing;
b. product coding and quality standards (eligibility criteria);
c. basic skills on product development (manufacturing), technology implementation;
d. the operation and maintenance of PV plants;
e. after-sales services; and
f.  sales and product marketing.

At least 53 training sessions with about 25 target participants will be held over the course of the NAMA's
lifetime. These training sessions will be led by a representative of the NIE.

6.2 Component 2

This component will focus on the awareness creation and marketing side of the NAMA. It will include:

a radio campaign (awareness information will be broadcasted on radio for two minutes 125 times a year
over the entire NAMA period);

promotion in the print media (awareness information will be published in national newspapers 10 times
a year for the entire NAMA period);

the design of NAMA pamphlets and billboards; and
community-level demonstrations in the EPZs.

At least 250 community level demonstration activities on institutional and commercial ICSs will be
conducted during first 10 years of the NAMA's lifetime.
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NAMA FINANCIAL REQUIREMENTS AND
MECHANISMS

This chapter provides details about the financial requirements for the NAMA and the financial mechanisms
which will be used to meet those requirements. It must be noted, that the financing of this NAMA, and
particularly the financial mechanisms, are indicative and based on the assumptions made in Chapter 5 on
Interventions and Measures (e.g. kWp capacity of the solar PV plants, number of units of each technology,
etc.). The purpose of this chapter is to provide an indication of the costs by intervention, the financial
requirements, the potential sources of finance (e.g. national vs. international) and a model of how financing
the NAMA could be made attractive to donors.

First, the financial requirements are summarized for the overall NAMA, to provide an overview of the total
financial requirement by intervention and measure. It should be noted that the NAMA financing requirement
is described for the 12-year life span of the NAMA (2017-2028), divided into three phases: Phase 1: The Build-Up
Phase (2017-2020); Phase 2: The Full Capacity Phase (2021-2024); and Phase 3: The Closure Phase (2025-2028).
The subsequent sections further elaborate on the various components of NAMA financing.

7.1 Overview of NAMA Finance

This section provides an overview of the financing required from national and international sources for
implementing the NAMA. Given the nature of the overall NAMA design, a significant equity contribution is
also expected from end-consumers, which is discussed in some detail in Section 7.2.2.



Table 7-1: Overview of NAMA Finance

SN

5A.

5B.

5C.

10.

Intervention/Measures

PV Power Plants of 400 kWp
total capacity

Financing for EPZ - Business
Model 1

Financing for Manufacturing
- Business Model 2

Financing for Distribution -
Business Model 3

Total - Intervention 1 (A)

Public Procurement

Consumer Finance

Commercial ICSs
Total - Intervention 2 (B)

Techno-Commercial Analysis

Institutional Capacity-
Building

Operating Costs—National
Implementing Entity

Awareness Creation and
Local Capacity-Building

Operating Cost of Financing
Facility

Total - Measures (C)

Total (A+B+C)

NATIONALLY APPROPRIATE MITIGATION ACTION ON ACCESS TO CLEAN ENERGY THROUGH

ESTABLISHMENT OF MARKET-BASED SOLUTIONS IN GHANA

Description

Cost of procurement, installation and two
years operations and maintenance

Loans for private sector investing in physical
infrastructure for the EPZs

Loans for private sector investing in
manufacturing in the EPZs

Loans for private sector investing in
distribution channels in the EPZs

Direct purchase of basic models from
manufacturers

Financing for end-consumers to ensure
uptake of technologies

Grant finance for installation of commercial ICSs

One-time consultancy for a study based on
ground realities

Salaries and costs of three international
consultants over a three-year period

Salaries and Costs for personnel employed in
the National Implementing Entity

Costs of training programmes, ads in media
and marketing materials and community
level demonstrations

Lump sum (approx. 10 per cent of the total
grant component)

NAMA Finance
Required (USS$)
2,200,000
1,200,000
700,000

840,000

4,940,000
6,000,000

41,217,391*

750,000
47,967,391
300,000

1,350,000

2,737,200

1,545,000

500,000

6,432,200

59,339,591

*The USS 41.22 million value under Intervention 2, Item 5B, represents the amount of finance that will needed to be covered through interna-
tional finance for establishing the Revolving Loan Fund (see Section 7.2.2, Item 5B).
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7.2 Financial Requirements for the Technology Interventions

This NAMA Financing will directly contribute to the two interventions and their supporting measures. Both
interventions will be executed under a long-term agreement between a private party and the appropriate
governing authority of the NAMA (e.g. the Implementing Entity or the Financial Trustee). It is assumed that
the private party of the Public-Private-Partnerships will be chosen through an appropriate selection process
(e.g. using the point-based eligibility criteria described in Chapter 5). The measures are supporting activities
that will enable the interventions to take place.

7.2.1 NAMA Finance for Intervention 1

The financial requirements for Intervention 1 are for establishing the 28 large, medium and small EPZs across
Ghana with their own solar PV power plants with a total capacity of 400 kWp. The financing required for
Intervention 1 can be categorized into two broad categories.

Grant Finance for the Solar PV Power Plants: Energy is the key driver for economic growth, but in the

case of solar PV plants, the cost of electricity per unit of electricity (i.e. US$/kWh) is high. As the commercial
activities in the EPZ business models, primarily the manufacture and distribution of RE and CC technologies,
the costs of which are heavily influenced by the input cost of electricity, it is proposed that the cost of
procuring the PV technology, and the installation and operation and maintenance of the PV power plants for
the first two years are covered by international grant finance. This would have a direct impact on the overall
RE and CC technologies manufactured in the EPZs, making them affordable to the end-consumers and thus
having a positive impact on the overall objective of the NAMA.

The total finance required for solar PV plants with a total of 400 kWp of capacity is US$2.2 million, based on an
assumed capital cost of US$5,000 per kWp and an assumed annual O&M cost of US$250 per kWp installed.

Table 7-2: NAMA Finance - Grants for Solar PV Plants (US$)

EPZ Type Capacity Capital Cost 2-Year O&M
EPZ-L (4) 50 kWp 1,000,000 100,000
EPZ-M (4) 25 kWp 500,000 50,000
EPZ-S (20) 5 kWp 500,000 50,000
Total 400 kWp 2,000,000 200,000
Grand Total 2,200,000

Commercial Loans for the Private Sector: There are three types of business model considered under the
EPZ based on type of commercial activity undertaken and the private sector actors can be invited to either
invest in either one or all of the three business models in each EPZ as elaborated in Section 5.2.1.

As the actual finance required in the different business models described in Section 5.5 for establishing
the EPZs, setting up manufacturing facilities and creating distribution outlets can vary greatly depending
on several factors (e.g. cost of construction, machinery, equipment, technical specifications, production
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capacity etc.), in estimating the finance required for the private sector, a fixed loan amount based solely
on the type of EPZ is assumed. In reality, the actual NAMA finance required for the three business models
will be determined initially by conducting the proposed detailed Techno-Commercial Analysis and the
agreement reached between the private sector entity and its lending institution. The NAMA recommends
an equity contribution from the private sector entity with the balance covered through commercial loans
(i.e. lent at prevailing market rates) by approved banks and other financial institutions. The finance for
these commercial loans will be extended by international finance with the involvement of the National
Implementing Entity (e.g. for the approval process), the Financial Trustee and approved national banks.

For the purpose of estimating the required NAMA finance, the following loan amounts have been assumed
which will be covered through international loans.

Table 7-3: NAMA Finance - Loans for the Private Sector (US$)

EPZ Type Business Model 1 Business Model 2 Business Model 3
EPZ-L (4) 100,000 100,000 50,000
EPZ-M (4) 75,000 75,000 35,000
EPZ-S (20) 25,000 — 25,000
Total 1,200,000 700,000 840,000
Grand Total 2,740,000

7.2.2 NAMA Finance for Intervention 2

In this section, a distinction is made between the NAMA revenue and NAMA finance. While the former
provides an indication of the total revenue generating potential of the NAMA activities over the lifespan

of the NAMA, including the equity contribution from end consumers, the latter looks into the potential
financing to be raised for the NAMA from a combination of national and international sources. The
distinction is made to enable potential donors to have an overview of the overall financial opportunity that
this NAMA provides.

NAMA Revenue vs NAMA Finance:

‘NAMA Revenues'is an indication of the ‘'economic’ opportunity offered by the NAMA from a sustainable
development perspective. While there are several factors that will determine this economic potential, for
the purpose of this NAMA, 'NAMA Revenues’ are calculated based on unit selling price of the individual
technology interventions multiplied by the total number of units targeted for sale under the NAMA. The
selling price has been derived from the prevailing market price of similar technologies, as reported on two
key websites, the World Bank supported Lighting Global website that focuses on PV technology and the
Global Alliance for Clean Cookstoves website that covers ICSs.

This document recognizes that the actual selling price of the various technologies will diverge from the
selling price assumed in this section. However the purpose of this exercise is to highlight the amount of
‘consumer equity’in the total finance required for the NAMA. Consumer equity is the upfront payment that
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an end-consumer is expected to make at the time of purchasing the technology. The balance amount which
typically consists of a loan financing extended to end-consumers will be covered under NAMA Finance. The
NAMA Finance for consumers is itemized under 5A, 5B and 5C in the section below.

Table 7-4: NAMA Finance Required for Intervention 2

NAMA Targets and Selling Price Total NAMA Equity Consumer Finance
Revenue Contribution1 to be covered under
(USS) (USS) NAMA Finance (USS$)
Basic PV lanterns: 200,000 at US$15 3,000,000 Nil2 3,000,000
per unit (Item 5A)
General PV lanterns: 800,000 at 20,000,000 4,000,000 (at 20 per 16,000,000
US$25 per unit cent of total) (Item 5B)
Solar Home Systems: 50,000 at 231,250,000 46,250,000 (at 20 185,000,000
US$5,000 per kWp per cent of total) (Item 5B)
Total for RE (A) 254,250,000 50,250,000 204,000,000
Basic ICSs: 200,000 at US$15 per unit 3,000,000 Nil2 3,000,000
(Iltem 5A)
General ICSs: 800,000 at US$25 per 20,000,000 4,000,000 (at 20 per 16,000,000
unit cent of total) (Item 5B)
LPG Solutions: 250,000 at US$100 per 25,000,000 5,000,000 20,000,000
system (Iltem 5B)
Commercial ICSs: 250 at US$3,000 750,000 Nil3 750,000
per installation (Item 5C)
Total for CC (B) 48,750,000 9,000,000 39,750,000
Total RE+CC (A+B) 303,000,000 59,250,000 243,750,000
(Item 5A+5B+5C)
Total for Item - 5A 6,000,000
Total for Item - 5B 237,000,000
Total for Item - 5C 750,000

Notes:

1. The equity contribution is assumed to be 20 per cent of the total selling price. Any change in this

percentage will be reflected in the size of the equity contribution and hence in the NAMA finance required.

2. The NAMA assumes that the basic PV lanterns and ICS models will be distributed to the “poorest of the
poor” at zero cost, to reflect the assumed financial inability of this target consumer segment. While
the NAMA acknowledges that the Government of Ghana has to date never considered distributing
technologies free of charge, for the purpose of NAMA Finance it is assumed that the Government
will procure the basic models at US$15 per unit cost directly from the manufacturers. It is then the

prerogative of the government to levy an equity contribution from the end consumers. However, for the

purposes of the NAMA Finance, this charge is assumed to be beyond the scope of the NAMA boundary.
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Any equity contribution from end-consumers for the basic models will directly benefit the Government
by lowering the national contribution to procuring the technology from the manufacturer.

The commercial ICSs are assumed to be installed in schools at no cost to the beneficiary, and hence there is
no consumer equity contributed.

Summary

Table 7-4 suggests that the NAMA has the potential to generate US$303 million of revenue from sale of
technologies over the lifespan of the NAMA. Of this US$59.25 million is expected to be generated in the
form of the consumer equity contribution of 20 per cent of the selling price for certain types of technologies.
The balance of the revenue, US$243.75 million, will need to be covered under NAMA finance and this value
also represents the enabling financial mechanism indicated in Intervention 2.

This enabling consumer finance is broken down into three components as elaborated below.
Item 5A - Public Procurement: US$6 million

Of the three financing components amounting to US$ 243.75 million, the first, equivalent to US$6 million,
represents the finance required for public procurement.

Public procurement is an enabling mechanism that allows the government to procure the basic models of
PV Lanterns and ICSs directly from manufacturers at a fixed price. The purpose of public procurement in
this context is to ensure that the poorest of the poor with very little or no ability to pay for goods or services
are provided with a minimum level of access to clean energy by supplying PV lanterns and ICSs on a 100
per cent grant based model. Under this NAMA it is proposed that 20 per cent of the total number of units
(i.e. 200,000 of 1 million units each of PV lanterns and ICSs) are procured directly by the Government from
the manufacturers at a fixed price. The fixed price for procurement of the basic models is assumed at to be
USS$15 per unit, which translates to US$6 million for 400,000 units of PV lanterns and ICS.

As the models acquired through public procurement have a price cap, the Government could require the
manufacturers to develop a“basic” version of the models as a cost effective solution (e.g. a PV lantern that
unlike the “general” version is without a mobile charging facility) or could choose to buy a set number of the
“general” model at a pre-agreed price.

Financing for the public procurement can be arranged through either of the three financing methods. The
first involves direct procurement by the Government from the national budget. In this case the Government
will have to allocate a total of US$6 million over 12 years (or an average of US$250,000/year per type of
technology) to purchase the PV Lanterns and ICS directly from manufacturers and distribute them through
an appropriate government distribution scheme. The government may choose to charge a small equity
contribution from beneficiaries which in turn will reduce the impact on the national budget. However this is
considered beyond the scope of NAMA finance.

The second method would be to draw on existing national/international grant based programmes to
finance the procurement. For example, an US based non-profit organization, One Million Lights, plans to
distribute one million PV lanterns to end consumers in various countries through public donations received
from individual contributors. The Government could reach a cooperation agreement with such international
organizations to facilitate the procurement and distribution of the technologies through the EPZs.
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The third method would be to cross-subsidize the price of the “basic” models by charging a premium on
the pricing of the “general” models, as shown in the simplified example in Table 7-5 below. This would allow
public procurement to be financed without any additional budgetary support.

While these alternatives provide pathways for the Government of Ghana to pursue the public procurement
option, from the NAMA finance perspective, it is considered as a national contribution.

Table 7-5: Cross-subsidizing the Basic Model: An Example

Item Value
Manufacturing cost of basic model uss10

Selling price of basic model (incl. profit) (A) USs$15

Total no. of units (at 20 per cent of total units) (B) 200,000

Public procurement finance required over NAMA life span (C=A x B) US$3,000,000%
Average annual finance required US$250,000
No. of general category models (D) 800,000
Additional premium (E=C/D) USS$3.75
Manufacturing cost of general model USss$15

Selling price (incl. profit margin for manufacturer/distributor + premium ‘E’) USS$25

Item 5B - Revolving Loan Fund: US$41.22 million

The second component amounting to US$243.75 million represents the consumer financing extended

to end consumers through commercial loans for purchase of technologies, over and above the consumer
equity contribution. The total amount of financing required over the 12-year lifespan of the NAMA is US$237
million and will be lent through a financing model known as a Revolving Loan Fund.

Figure 7-1: The Revolving Loan Fund Model

International donor contributes
to the Revolving Loan Fund

=%

Distributed through local llll Only the “additional” amount is
commercial banks (1-3) [ replenished annually by the Fund
BANK (Shortfall can be due to loan defaults,
increasing number of units distributed
/ in later years etc.)
000 000 00
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The concept of Revolving Loan Fund works by establishing a pool of financial resources assumed to be financed
through international finance for the purpose this NAMA and circulating the money to end-consumers based
as loans to be repaid. The table below provides an indication of the number of units for employing the various
technologies sold annually over the lifespan of the NAMA and the financing expected for their purchase.

Table 7-6: Annual Financing Required for Loans to Consumers

Year % of Total Units NAMA Finance (USS)

2017 3.6 8,586,957
2018 5.8 13,739,130
2019 9.4 22,326,087
2020 11.6 27,478,261
2021 11.6 27,478,261
2022 11.6 27,478,261
2023 11.6 27,478,261
2024 11.6 27,478,261
2025 11.6 27,478,261
2026 11.6 27,478,261
2027 0.0 0

2028 0.0 0

TOTAL 100 237,000,000

Assuming that the amount lent is primarily in the form of micro-finance and is paid back by end-consumers
over a two-year period with no loan defaults, the table below summarizes the actual NAMA finance required
from international donors to establish the capital base for the Revolving Loan Fund.

Table 7-7: Recirculating Loan Repayments for Loans to Consumers (US$)

Year NAMA Finance Loans Re- Loans Re-paid Funds Available Finance
(A) paid Yr 1 (B) Yr2(C) D=B+C Required E=A-D

2017 8,586,957 0 8,586,957
2018 13,739,130 4,293,478 4,293,478 9,445,652
2019 22,326,087 6,869,565 4,293,478 11,163,043 11,163,043
2020 27,478,261 11,163,043 6,869,565 18,032,609 9,445,652
2021 27,478,261 13,739,130 11,163,043 24,902,174 2,576,087
2022 27,478,261 13,739,130 13,739,130 27,478,261 0
2023 27,478,261 13,739,130 13,739,130 27,478,261 0
2024 27,478,261 13,739,130 13,739,130 27,478,261 0
2025 27,478,261 13,739,130 13,739,130 27,478,261 0
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Year NAMA Finance Loans Re- Loans Re-paid Funds Available Finance
(A) paid Yr 1 (B) Yr2(Q) D=B+C Required E=A-D
2026 27,478,261 13,739,130 13,739,130 27,478,261 0
2027 0 13,739,130 13,739,130 27,478,261 -27,478,261
2028 0 0 13,739,130 13,739,130 -13,739,130
TOTAL 237,000,000 Nil*

Actual NAMA Financing Required for Revolving Loan Fund

Table 7-8, provides break down of the NAMA finance required for the Revolving Loan Fund into the three
phases of the NAMA and thus gives an overview of the actual international financing required to enable
USS 237 Million to be lent over the 12-year period with the entire amount being paid back by the end of the
NAMA. This would make this model highly attractive to international lenders.

Table 7-8: NAMA Finance Required by Phase (US$)

Year NAMA Finance Finance Required Sum Total by Phase NAMA Phase
(A) E=A-D

2017 8,586,957 8,586,957 38,641,304 Build Up Phase

2018 13,739,130 9,445,652

2019 22,326,087 11,163,043

2020 27,478,261 9,445,652

2021 27,478,261 2,576,087 2,576,087 Full Capacity

2022 27,478,261 0 Phase

2023 27,478,261 0

2024 27,478,261 0

2025 27,478,261 0 -41,217,391 Closure Phase

2026 27,478,261 0

2027 0 -27,478,261

2028 0 -13,739,130

TOTAL 237,000,000 Nil*

From a NAMA finance perspective, international donors will be required to make a total contribution
of US$41.22 million, of which US$38.64 million will be required over the first four years of NAMA
implementation in order to get the Revolving Loan Fund operational. There are several combinations and

business models that a donor can explore such as a four-year financial commitment using the results based

financial model or a scheme where each phase is financed by different donors.

However, from a donor perspective what is important is to understand that if appropriately structured, the
donors can expect to get the entire amount back by the end of the NAMA period making it highly attractive
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to them. Alternatively, donors can agree for the revolving loan fund can continue to operate beyond the
lifespan of the NAMA.

Item 5C - Commercial Cookstoves: US$750,000

The last component of Intervention 2 is the installation of 250 commercial cookstoves. At an average price of
US$3,000 per installation, the total financing required is US$750,000 over the 12-year lifespan of the NAMA.
Retaining the pattern of distribution similar to the percentage of total units distributed annually represented in
Table 7.6, the table below represents the annual financing required to install the commercial cookstoves. As the
primary beneficiaries of the commercial cookstoves are schools, which can greatly facilitate community level
demonstration of the stoves, the NAMA financing requirement can be covered through national contribution.

Table 7-9: Financing Required for Installation of Commercial I(Ss (US$)

Year 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026

Financing 27,174 43,478 70652 86957 86957 86957 86957 86957 86957 86,957
Required

7.3 Financial Requirements for the Supporting Measures

Item 6: Techno-Commercial Analysis: US$300,000

Itis proposed that before the start of the NAMA activities, a detailed Techno-Commercial Analysis be
undertaken and an implementation plan be developed to substantiate the financing requirements
along with the technical requirements. This is expected to be a one-time amount payable directly to a
management consultancy (national or international) for services rendered.

The amount is estimated at US$300,000 for a one-year consultancy contract.
Item 7: Institutional Capacity-Building: US$1,350,000

The initial capacity-building for the NAMA will be undertaken by three technical advisers (either international
or national management consultants) with a focus on business (raising awareness of the three business models
among private stakeholders to encourage investment in the EPZs and their activities), finance (the adviser will
be responsible for building the capacity of the Financial Trustee managing the NAMA Financing Facility) and
technical implementation (capacity-building for the National Implementing Entity).

A grant will be required to cover the costs of salaries/consultancy and operations (travel, expenses etc.)
Assuming an annual salary/consultancy charge and expenses of US$150,000/year for each adviser, the total
amount required is US$1.35 million over a three-year period.

Item 8: Operating Costs—National Implementing Entity: US$2,737,200

This covers the salaries and operating costs of personnel employed by National Implementing Entity (NIE)
for the entire duration of the NAMA. As these personnel are expected to be government employees, the
entire item is expected to be funded by a national contribution amounting to US$2,737,200. This assumes
that the NIE employs one director (annual salary US$24,000), two managers (annual salaries US$18,000),
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four senior level clerks (annual salaries US$12,000) and eight junior level clerks located in eight MRV points
(annual salaries US$7,200).

In addition to salaries, the operating costs also include costs related to hardware (e.g. computers and IT
facilities for the NAMA MRV system), averaging US$50,000 annually, and training programmes at an average
of US$20,000 per year.

Item 9: Awareness Creation and Local Capacity-Building: US$1,545,000

The success of the NAMA is based on the the technologies being acceptable to the population across the
country. Apart from marketing campaigns run by the Government through print and other media, the
donors will finance the holding of community level demonstrations for the entire duration of the NAMA. The
demonstrations will be carried out by the distributors in all 28 EPZs before and after they are built, and can
be combined with the installation of commercial ICSs as they offer a ready audience.

The total budget of US$1.35 million will consist of 12 training programmes annually at an average cost of
US$5,000 per program. There can be a variety of programmes involving training of different stakeholders.
Publicity will be done through newspaper ads (US$2,500 x 20 ads) and radio (US$100 x 250 ads) and the
distribution of pamphlets and other marketing material (lump sum US$10,000 per year). The final item will
be the community level demonstrations linked to the installation of commercial ICSs, budgeted at US$500
per installation.

Item 10: Operating Cost of Financing Facility: US$500,000

The cost of operating the grant component of the NAMA financing facility is calculated as a percentage
(10 per cent) of the total value of the grants distributed. As most of the grants are intended to be extended
in the first four years of the NAMA, most of this amount will be required during the initial build-up phase.
Based on the assumptions made about the amount of grant finance expected under the NAMA (US$ 5.4
Million) the operating cost is estimated at approximately US$500,000 over the lifespan of the NAMA.

7.4 National and International Finance

Section 7.2 and 7.3 provided an indication of potential sources of finance for the interventions and
measures. As the financing for NAMA is subject to negotiation with various parties, the sources of national
and international finance that we have outline are only indicative at this point of time. Table 7-10 below
summarizes the proposed sources of finance by the various line items under the NAMA.

Table 7-10: Sources of NAMA Finance by Intervention and Measure

Item Intervention/Measures NAMA Finance Financing Source
Required (US$) (Indicative)

1. PV Power Plants with total capacity of 400 kWp 2,200,000 International grant finance

2. Financing for EPZ - Business Model 1 1,200,000 International loan finance

3. Financing for Manufacturing - Business Model2 700,000 International loan finance

4, Financing for Distribution - Business Model 3 840,000 International loan finance
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Item Intervention/Measures NAMA Finance Financing Source
Required (US$) (Indicative)
Total - Intervention 1 (A) 4,940,000
5A Public Procurement 6,000,000 National contribution
5B Revolving Loan Fund 41,217,391 International loan finance
5C Commercial ICSs 750,000 National contribution
Total - Intervention 2 (B) 47,967,391
6. Techno-commercial Analysis 300,000 International grant finance
7. Institutional Capacity-Building 1,350,000 International grant finance
8. Operating Cost — National Implementing Entity 2,737,200 National contribution
9. Awareness Creation and Local Capacity-Building 1,545,000 International grant finance
10. Operating Cost of Financing Facility 500,000 International grant finance
Total - Measures (C) 6,432,200
Total (A+B+C) 59,339,591
Of which:
International Grant Finance 5,895,000 ltems 1,6,7,9,10
International Loan Finance 43,957,391 Items 2, 3, 4, 5B
National Contribution 9,487,200 Items 5A, 5C, 8
Consumer Equity 59,250,000 Table 7-4
TOTAL Cost of NAMA 118,589,591 (Incl. Consumer Equity)
Cost of NAMA (excluding. Consumer Equity) 59,339,591 Total amount required for
NAMA Finance

Total cost of NAMA implementation is estimated at around US$118.59 million of which US$59.25 million

is estimated to be consumer equity (i.e. the upfront payment made by end-consumers for the purchase of
goods, estimated at 20 per cent of the selling price). The balance of US$59.34 million is to be covered under
NAMA Finance and includes support to cover the investment costs of the two interventions as well as the
capacity-building efforts. NAMA Finance comprises three components, of which the national contribution is
assumed to be US$9.49 million, primarily covering public procurement of basic solar lanterns and ICSs, the
salaries and operating costs of the National Implementing Entity, and installing 250 commercial cookstoves
across the country. The remaining US$49.85 million is split between a grant component of US$5.89 million
and a loan component of US$43.96 million. The latter will primarily be used to establish a Revolving

Loan Fund which works on the principle that the loan amounts paid back by end-consumers will be «re-
circulated» to pay for additional loans in subsequent years. The Revolving Loan Fund takes advantage of the
fact that the technology units will be distributed over the lifespan of the NAMA, thus allowing the required
end-consumer finance to be made available over a number of years.
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NAMA IMPLEMENTATION STRUCTURE

The coordination and management of the NAMA requires an institutional structure meeting the following
requirements.

It is embedded in national and sectoral policies and strategies.

It ensures effective communication and reporting as required by international agencies (e.g. the
UNFCCC Secretariat).

It provides an interface with international bilateral and multilateral NAMA funding entities (e.g. the
Green Climate Fund).

It ensures proper management of financial flows between the NAMA funding entities and the recipients.

It ensures the achievement of NAMA targets in terms of energy savings, GHG mitigation and sustainable
sustainable development benefits.

It allows transparent monitoring of GHG emissions reductions and Sustainable Development indicators.

The recommended institutional structure of the NAMA is based on the following principles.

It ensures strong involvement of national stakeholders to create country ownership and political
commitment.

It utilizes existing and experienced entities’ organizational systems which are already in place and allow
for prompt and smooth implementation of the NAMA.

It ensures that the institutional structure is appropriate for receipt of international private and/or public
donor funding.
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The operation and management of the NAMA has to be designed giving due consideration to the following
functions:

Political

Strategic

Financing

Execution

Monitoring, Reporting, and Verification (MRV)
These functions are described in detail below:
Political Function

The relevant ministries and government institutions would play a role in providing policy direction and
oversight. They would oversee overall NAMA supervision in the host country by receiving inputs and
providing feedback to the relevant line ministries.

Strategic Function

The body appointed to carry out this function will ensure successful implementation of the NAMA
projects by coordinating all financing, execution, and MRV functions as well being the point of contact for
international reporting at the United Nations Framework Convention on Climate Change (UNFCCC).

Financing Function

The appointed body will play a major role regarding the NAMA implementation in the area of budgetary
allocation and disbursement of funds from the public purse for NAMA related projects. Private sector
institutions and financial institutions will play a role in mobilizing private fund' for NAMA investments.
Development Partners are an important source of international public funds.

Execution Function

The execution function will be carried out by entities that will be responsible for implementing action plans
regarding specific NAMA projects on the ground.

MRV Function
The responsibilities of MRV functional entities among others, will involve;

establishing standards, guidelines and procedures for the monitoring and reporting of GHG and non-
GHG indicators;

11 Private funds may be either provided by local private sector entities or by multinational entities through foreign
investment.
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establishing systems and procedures for the verification of reported indicators;

establishing guidelines to ensure the quality control and quality assurance of collected data.

8.1 Key operational bodies and implementing partners

The institutional structure of a NAMA will include the following bodies, which will perform roles and
responsibilities corresponding to the functions mentioned above:

the National Focal Point or National Designated Authority (NDA)

the National Coordinating Authority (NCA)

the National Implementing Entity (NIE)

the Financial Implementing Entity (FIE) or Trustee

the National Executing Entities (NEEs)
The roles, responsibilities and functions of each of these entities are discussed in detail below.
The National Focal Point or National Designated Authority (NDA)
The national NAMA Focal Point will among other things:

approve NAMAs which shall be registered at the UNFCCC;

report to the NAMA technical working group about international developments and the status of the
national NAMA portfolio;

provide guidance to sectoral NIEs (on access to climate finance, financial flows, MRV etc);
introduce measures to avoid double counting of emission reductions from implemented NAMAs;
act as the primary contact for international donor(s).

The Ministry of Finance (MoF) has already been appointed as the National Designated Authority (NDA) to the
Green Climate Fund (GCF). It plays the key political function and is involved in programme oversight, country
programming, country level coordination and coherence with national climate change and development
pathways.

The National Coordinating Authority (NCA)
The NCA is the entity which coordinates the proposed NAMA. Its main tasks include:
managing and directing the NAMA;

coordinating with the UNFCCC Secretariat;
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approving NAMA targets; Managing the implementation process with regard to the submission of
project applications and the disbursement of funds (in close collaboration with the NAMA Technical
Working Group, the NAMA Focal Point, the NIE and the Trustee);

approving and updating eligible interventions;

approving annual monitoring reports prepared by the MRV Cell (covering among othe things: the
number of projects implemented, calculation of emissions reductions etc.);

supervising the financial flows between donors and beneficiaries.

In Ghana, the Ministry of Environment, Science, Technology and Innovation (MESTI) will be acting as NCA for
this NAMA and will perform all above strategic functions relating to this NAMA.

The National Implementing Entity (NIE)

The National Implementing Entity (NIE) is the main operative body of the NAMA in Ghana. Its main tasks
include:

performing planning and management of NAMA activities;
coordinating with the Trustee and NEEs;
preparing reports to donor about e.g. -
Use of funds,
Number of projects implemented,
Targets achieved etc.
building capacity for institutions and companies involved in the implementation of the NAMA;
Developing technical standards for equipment/installations used under the NAMA;
coordinating promotion and awareness raising campaigns to support the implementation of the NAMA;
integrating the private sector into NAMA implementation.

In Ghana, the Energy Commission will be acting as NIE for this NAMA and perform all the above functions
relating to this NAMA.

The MRV Cell

A designated MRV Cell will be created under the NIE and this MRV cell will be the central actor in the MRV
structure. The main tasks of MRV Cell will include:

data collection and compilation;

coordinating monitoring activities and the preparation of monitoring reports;
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facilitating and coordinating verification through the external entity designated for this task.

The MRV team will comprise 15 members from the NIE (the Energy Commission), the Environmental
Protection Authority (EPA) and the Ghana Statistical Service (GSS). Eight members of the team will be based
in the eight large and medium EPZs.

The Trustee

The Trustee will be responsible for handling flows of finance from funding entities to the beneficiaries. The
main tasks of the Trustee are:

ensuring the proper transfer and disbursement of funds from the donors to the recipients based on
an agreed set of criteria (e.g. money will be held in a trust account with limited access, money will be
disbursed only after project has been implemented, etc.);

responsibility for coordinating with commercial banks in the distribution of loans to private sector
entities and of microfinance to end users through the Revolving Loan Fund;

coordinating with the Government to secure grants for EPZ implementation under public procurement
schemes;

supporting the NIE to prepare reports to donor about e.g. -
Use of funds,
Number of projects implemented,
Targets achieved etc.
coordinating with the NIE in monitoring activities and in the preparation of monitoring reports;
reporting to the NCA to fulfill reporting requirements to donors;
cooperating with financial internal and external auditors.

The Trustee needs to have a strong background and good track record in financing. There are a number of
organizations which have the capability to act as the Trustee for this NAMA. The following is a list of potential
Trustees who meet the criteria, but it is not exhaustive.

Banks and corporations:
The African Development Bank
The World Bank
The ECOWAS Bank for Investment and Development
The Nordic Environmental Finance Cooperation

KFW Development Bank
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Access Bank
Fidelity Bank
Development programmes:
The United Nations Development Programme
The United Nations Environment Programme
The Acumen Fund.
The National Executing Entity/ies

The National Executing Entities (NEEs) are the organization(s) and/or institution(s) which implement projects
under NAMA. NEEs should perform execution and MRV functions. Each NEE will:

implement projects in compliance with the rules of each intervention;
inform the NIE about the performance of their projects;
collect data for monitoring purposes.

NEEs will include private sector firms, communities and cooperatives which own and operate the EPZs and
invest in the manufacture and distribution of RE and CC technologies.

The NAMA Technical Working Group (NAMA TWG)

The NAMA TWG will act as a supervisory body providing guidance to the NDA and the NCA in all functional
areas. The NAMA TWG will comprise representatives from the Ministry of Power, the Energy Commission, the
EPA, the Electricity Company of Ghana (ECG), MESTI, the Ministry of Finance and Biogas Technologies Africa
Limited (BTAL). The NAMA TWG has the power to establish working groups and subcommittees as needed.

8.2 NAMA Operational and Management System

Figure 8-1 illustrates the recommended institutional structure for the operational and management system
for this NAMA. The Ministry of Finance will be the focal point for coordination between the donor and the
Trustee. The Trustee will be the point through which international funds will be routed in Ghana. The actual
implementation of the NAMA is carried out by the NEE comprising the private sector actors, cooperatives
and communities. The NAMA Technical Working Group acts as the body for providing supervision to the
NDA and NCA.
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Figure 8-1: NAMA Operational and Management System
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8.3  Implementation Schedule

As already mentioned in Section 5.1.1 the proposed lifespan of the NAMA is 12 years extending from 2017 to 2028.

The implementation of the NAMA will be carried out in five main steps. As an initial step, the institutional
structure for NAMA implementation will be established. In parallel, the capacity of the key entities will
be developed and awareness at the community level will be built. Once these steps are accomplished,
implementation of the two interventions will start.

a) Establish and operationalize institutional structure for NAMA implementation

The institutional structure proposed in Sections 8.1 and 8.2 needs to be established as a basis for the
interventions. It is suggested that implementation should start with an initial meeting of the NAMATWG, which is
to act as a kind of supervisory board for the NAMA. At this stage, two main tasks would be accomplished.

Firstly, an international technical advisor would be appointed. The technical adviser will then be responsible
for building the capacity of the members of the NCA, the NIE and the MRV Cell. Secondly, the coordination
and management structure of the NAMA would be established and operationalized.

Both, these tasks will be accomplished in the first year of the NAMA, which is currently envisaged to be 2017.
b) Develop the capacity of stakeholders

To ensure the overall success of the NAMA, the capacity of the relevant stakeholders (as identified in
Chapter 6) needs to be built. Therefore, at this stage, training of different durations would be conducted.
For example, training for the coordination and management entities’ staff, private sector investors and
commercial banks would be conducted in the initial phase of NAMA implementation.
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c¢) Create awareness and implement a marketing campaign

This step focuses on carrying out awareness raising campaigns administered via radio, newspaper
advertisements, billboards and community level demonstration projects.

Carrying out these tasks would begin as soon as the project starts and would continue till end of the NAMA's lifetime.

d) Implementation of Intervention 1

Once the institutional structure has been operationalized and the capacity of the relevant stakeholders has
been built, implementation of Intervention 1 will start. Under this step, a financial adviser will be appointed
and funds will be secured from national and international sources by 2019.

The national funding will come from the national budget. The potential international sources of funds
include the NAMA Support Facility, the Global Environmental Facility (GEF), the Green Climate Fund (GCF),
the Japan International Cooperation Agency (JICA), through the EU. The implementation plan for 28 EPZs
will be developed and approved by 2017 allowing their physical implementation to be completed by 2021.

e) Implementation of Intervention 2

Once the institutional structure has been operationalized and the capacity of the relevant stakeholders has
been built, implementation of Intervention 2 will start., A Revolving Loan Fund (RLF) facility is envisaged to
have been capitalized by 2019. The RLF facility will ensure that finance is available to the end consumers at
the point of purchase.

Meanwhile, the quality standards for technologies to be employed under the NAMA and policy measures on
the return of goods (see Subsection 5.5.2.3) will be developed by 2017. The final task under this step involves
manufacturing and distribution of the RE and CC technologies, which is expected to begin in 2018 and run
until the end of 2026.

Figure 8-2 shows the timeline for implementation of each of the five steps along with the associated tasks.

Figure 8-2: NAMA Implementation Plan
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MEASURING, REPORTING AND VERIFICATION

A comprehensive MRV system is a crucial component of a NAMA. As a NAMA is a results based instrument,
its results need to be measurable, reportable and verifiable (MRV) to guarantee the sustainable success of
the interventions.

The MRV system proposed under this NAMA uses the approved CDM methodologies and a single MRV Cell
consisting of representatives from the Energy Commission, the Environmental Protection Agency and the
Ghana Statistical Service, which will carry out the MRV activities for the both technology interventions (i.e.
RE and CC technologies), thereby reducing the total cost of MRV. The MRV system focuses on emissions
reductions, sustainable development (SD) and financial support, which are described in the following
sections.

9.1 Measuring

The methodology for measuring the impacts of this NAMA will follow the general principles of transparency,
reliability, and conservativeness. Hence, measurement of the following components will be carried out as
part of MRV system:

= GHG emissions reductions,
= SDimpacts, and
= finance (support)

However, measurement of these three components will be approached differently and with distinct sets of
parameters and indicators. In addition to measuring the impacts of the NAMA, it will also monitor progress
in implementing the activities under the NAMA.
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9.1.1 GHG Emissions Reductions

The monitoring of GHG emissions reductions includes measurement of the parameters used in the
calculation of emissions reductions. The methodology for calculating emissions reductions has already been
described in Chapter 4. The total GHG emissions reductions from this NAMA in a given year y (ERy) is the
sum of the emissions reductions achieved by introducing all the RE and CC technologies. The calculation of
emissions reductions uses both default values and measured data. The technology specific default values
and parameters to be monitored for the emission reduction calculation are described below.

The default values that are fixed ex ante are provided below.

Variable Description Default Value Unit

EF Fossil fuel emission default 1 tCOZeq/MWh
a2 factor. This is fixed ex ante.

As all the electricity generated by the energy generation system (i.e. through both renewable energy

and fossil fuel (R & F) systems) will be consumed by consumers connected to the EPZ mini grid, only the
generated electricity will be monitored via electricity meter. The data parameters which will be monitored
can be seen in Figure 9-1 below.

Figure 9-1: Data Parameters for Monitoring Electricity Generated in EPZ
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The description of the parameters is provided below.

Data/Parameter:
Data Unit:

Description:

Measurement and
QC procedures
(if any):

Monitoring
frequency:

EGyg;,
MWh

Electricity generated and delivered by renewable electricity generation system R to
consumers connected to the EPZ mini grid i over the time y in MWh.

Each electricity generation system R of the EPZ mini grid i will be equipped with a
calibrated electricity meter to monitor the generated electricity EGRN over the
time y. NEEs operating the EPZ power plant monitor the data. The reading of the
electricity meter(s) will be recorded at least weekly by the duty operator on a data
sheet. A data sheet will be prepared monthly and stored in a safe place, including
the measurement instrument description, its identification and calibration
certificate. The meters will be calibrated once every three years.

In case of emergencies, and thus in conditions under which the responsible entity
was not able to monitor the electricity generation, the beginning and end of the
emergency the resumption of normal operations and details of the emergency
should be reported.

Representatives of the MRV Cell based in the EPZ office (hereafter denoted as
MRVEPZ) collect data from the NEEs. MRVEPZ feeds the data into the Central
Monitoring System (CMS) located in the premises of the NIE through the internet
enabled MRV system on a monthly basis.

Measured - Continuously
Recorded - Weekly

The default values, which are fixed ex ante, are provided below.

Variable

Description Default Value Unit
Lamp Emission factor 0.023 tCO2eq per lamp per
year

The data parameters which will be monitored can be seen below.

Data/Parameter:
Data Unit:
Description:

Measurement and
QC procedures
(if any):

Monitoring
frequency:

EF,

lamp

Number of solar lanterns
Number of solar lanterns operating in yeary.

As noted above, all solar lanterns sold under the NAMA are considered to be
operational and the date of commissioning of the lanterns sold in month “m” will
be the first day of month “m+1".

The NEEs operating the EPZs (EPZ-L & EPZ-M) monitor the data. The MRV__, collects

EPZ

data from the NEEs and prepares a record on monthly basis. The MRV, feeds the

data into the Central Monitoring System (CMS) located in the premises of the NIE
through the internet enabled MRV system on a monthly basis.

Measured - Continuously
Recorded - Monthly
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As all the electricity generated by the PV home systems will be consumed, only the generation site will be
considered, i.e. the average amount of electricity generated by the PV home system, over a defined period of
time, needs to be determined. The parameters described below will be determined ex ante.

Average electricity output per kWp per year: The average electricity generated per kWp of solar PV
home system will be determined and fixed ex ante. It will based on manufacturers’data or international/
national standards data or data certified by an independent third party. The average electricity output

as determined is equal to the electricity generated by PV home system i, supplied to consumer

appliances or used for internal home consumption over the time y (EGPV-home,i,y).

The default values that are fixed ex ante are provided below.

Variable

EF

co?2

Description Default Value Unit
Average electricity output per 1,927.20 kWh per kWp
kWp per year per year
Fossil fuel emissions default 1 tCO2/MWh

factor. This is fixed ex ante.

During NAMA implementation, the following data are to be monitored and recorded:

Data/Parameter:
Data Unit:
Description:

Measurement and
QC procedures
(if any):

Monitoring
frequency:

N
kWp

kWp.y

Total kWp of solar PV home system installed in yeary.

As noted above, all solar PV home system sold under the NAMA are considered to
be operational and the date of commissioning of the systems sold in month “m”
will be the first day of month “m+1".

NEEs operating the EPZs (EPZ-L & EPZ-M) monitor the data. The MRV, collects data
from the NEEs and prepares a record on monthly basis. MRVEPZ feeds the data into
the Central Monitoring System (CMS) located in the premises of the NIE through
the internet enabled MRV system on monthly basis.

Measured - Continuously
Recorded - Monthly

ICSs for households and commercial activities

The default values that are fixed ex ante are provided in table below.

Variable

a

Description Default Value Unit
"“a is the index for the age (in years)  The operating life time of the Number
of the improved cookstoves that project device is considered

are operating in the yeary. to be four years as confirmed

by various manufacturers.
So, values of will be either
1,2, 3 or 4 depending on the
date of commissioning of
the project devices.
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Variable

old i

f NRB.y

NCV,

Biomass

EF,

Projected_fossilfuel

nald

T’new,i ,a=1

An.

Ly

Description Default Value

Annual quantity of woody 2
biomass that would be used in the

absence of the NAMA intervention

to generate thermal energy

equivalent to that provided by

the ICS type i, if the ICS operates

throughout the yeary.

Fraction of woody biomass saved 0.99
by the ICS in year y that can be

established as non-renewable

biomass.

Net calorific value of the non- 0.015
renewable woody biomass

Emissions factor for the fossil 81.6
fuels projected to be used for

substitution of non-renewable

woody biomass by similar

consumers
Efficiency of the baseline (pre- 0.14
project) cookstoves.

Thermal efficiency of ICS type i 0.35
Efficiency de-rating factor of ICSs 0.10

type i being deployed as part of
the NAMA intervention (fraction) in
yeary.

The data parameters which will be monitored can be seen below.

Data/Parameter:
Data Unit:
Description:

Measurement and
QC procedures
(if any):

Monitoring
frequency:

N

Vi.a

Number of ICSs
Number of ICSs type i and age a operating in year y.

Unit

tons/ device

Fraction

TJ/ton

tCO2/TJ

Fraction

Fraction

Fraction

Number of ICSs type i and age a operating in year y. As noted in Chapter 4, all
ICSs sold under the NAMA are considered to be operational and the date of
commissioning of the ICSs sold in month “m” will be the first day of month “m+1".

NEEs operating the EPZs (EPZ-L & EPZ-M) monitor the data. The representative

of the MRV Cell based in the EPZ office (hereafter this official will be denoted as
MRVEPZ) collects data from NEEs and prepares a record on monthly basis. MRVEPZ
feeds the data into the Central Monitoring System (CMS) located in the premises of

NIE through the internet enabled MRV system on monthly basis.

Measured - Continuously
Recorded - Monthly
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The default values under the LPG cooking solution are shown below.

Variable

old

f NRB.y

NCV,

Biomass

EF,

Projected_fossilfuel

NCV,
E F LPG

Description Default Value Unit

Annual quantity of woody biomass that 2 tons/ device
would be used in the absence of the NAMA

intervention to generate thermal energy

equivalent to that provided by the LPG

stove, if the LPG stove operates throughout

the yeary.

Fraction of woody biomass saved by the 0.99 Fraction
ICS in year y that can be established as
non-renewable biomass.

Net calorific value of the non-renewable 0.015 TJ/ton
woody biomass (TJ/ton).

Emissions factor for the fossil fuels 81.6 tCO, . /TJ
projected to be used for substitution of

non-renewable woody biomass by similar

consumers (tCO,_ /TJ).

Net calorific value of LPG (TJ/ton). 0.0473 TJ/ton
Emissions factor of LPG (tCOZeq/TJ). 63.1 tCOeq/TJ

The data parameters which will be monitored can be seen below.

Data/Parameter:
Data Unit:
Description:

Measurement and
QC procedures
(if any):

Monitoring
frequency:

N

y
Number of LPG connections

Number of LPG connections operating in year y.

Together the LPG stove and LPG cylinder will be termed the LPG connection.

All LPG connections sold under the intervention will be considered to be
operational. The “date of first time sale” of the LPG connection will be considered
as “date of commissioning” of that LPG connection. The date of commissioning of
a LPG connection will be the first day of month “m-+1"if the first time sell of that
LPG connection is in the month “m”.

NEEs operating the EPZs (EPZ-L & EPZ-M) monitor the data for LPG connections

sold. MRV, collects data from NEEs and prepares a record on a monthly basis.

MRV, feeds the data into the Central Monitoring System (CMS) located in the

premises of NIE through the internet enabled MRV system on a monthly basis.

Measured- Continuously
Recorded- Monthly
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Data/Parameter:
Data Unit:

Description:

Measurement and
QC procedures
(if any):

Monitoring
frequency:

Qcyl,LPG,i
Number of LPG cylinders with capacity i (capacity in kg)

Number of LPG cylinders of capacity i supplied to each LPG connection (or
household) during the yeary.

NEEs operating the EPZs (EPZ-L & EPZ-M) monitor the number of LPG cylinders
supplied with their capacity to each LPG connection holder. MRV, collects data
from NEEs and prepares a record on a monthly basis. MRV, feeds the data into
the Central Monitoring System (CMS) located in the premises of NIE through the

internet enabled MRV system on a monthly basis.

Measured- Continuously
Recorded- Monthly

9.1.2 Sustainable Development

In addition to GHG emissions, the MRV system will monitor the impacts of the NAMA interventions on the
identified SD indicators. The measurement process for these indicators is described below:

Data/Parameter:
Data Unit:

Description:

Measurement and
QC procedures
(if any):

Monitoring
frequency:

Data/Parameter:
Data Unit:
Description:

Measurement and
QC procedures
(if any):

Monitoring
frequency:

Data/Parameter:
Data Unit:

Description:

NM&D

Number of manufacturing and distribution facilities

Number of manufacturing and distribution facilities of RE and CC technologies
using energy from EPZs

The MRV Cell will keep records of the number of manufacturing and distribution
facilities operated in the EPZs using energy from the EPZs.

The MRV Cell will prepare a record on an annual basis.

Negp ps
Number of people trained

Number of people trained from the private sector

The MRV Cell will keep records on it. Supporting documents such as minutes
of discussions, programme reports and attendees lists will be kept for future
verification.

The MRV Cell will prepare a record on annual basis.

Negp rs
Number of people trained

Number of technical staff and workers trained in skills development for the
manufacture, distribution and after-sale services of RE and CC technologies



Measurement and
QC procedures
(if any):

Monitoring
frequency:

Data/Parameter:
Data Unit:
Description:

Measurement and
QC procedures
(if any):

Monitoring
frequency:

Data/Parameter:
Data Unit:
Description:

Measurement and
QC procedures
(if any):

Monitoring
frequency:

Data/Parameter:
Data Unit:
Description:

Measurement and
QC procedures
(if any):

Monitoring
frequency:

Data/Parameter:
Data Unit:
Description:

Measurement and
QC procedures
(if any):

Monitoring
frequency:
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The MRV Cell will keep records on it. Supporting documents such as minutes
of discussions, programme reports and attendees lists will be kept for future
verification.

The MRV Cell will prepare a record on an annual basis.

N

jobs,all

Number of jobs
Number of jobs and business opportunities created for all

The Ghana Statistical Service (GSS) will carry out an annual assessment to
find out the number of jobs (gender disaggregated) created by the NAMA
interventions. The GSS will report these data to the MRV Cell annually.

The MRV Cell will prepare a record on an annual basis.

Jjobs,women

Number of jobs
Number of jobs and business opportunities created for women

The Ghana Statistical Services (GSS) will carry out an annual assessment to
find out the number of jobs for women created by the NAMA interventions.
The GSS will report these data to the MRV Cell annually.

The MRV Cell will prepare a record on an annual basis.

NHH,CC
Number of households

Number of households using clean cooking technologies

Ghana Statistical Services (GSS) will carry out an annual assessment to find out
the number of households using the clean cooking technologies. The GSS will
report these data to the MRV Cell annually.

The MRV Cell will prepare a record on an annual basis.

NHH,RE

Number of households
Number of households using RE based electricity for lighting and other activity

The Ghana Statistical Service will carry out an annual assessment to find out
the number of households using RE based electricity for lighting and other
activities. The GSS will report these data to the MRV Cell annually.

The MRV Cell will prepare a record on an annual basis.
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Data/Parameter:
Data Unit:
Description:

Measurement and
QC procedures
(if any):

Monitoring
frequency:

Data/Parameter:
Data Unit:
Description:

Measurement and
QC procedures
(if any):

Monitoring
frequency:

Data/Parameter:
Data Unit:
Description:

Measurement and
QC procedures
(if any):

Monitoring
frequency:

Data/Parameter:
Data Unit:
Description:

Measurement and
QC procedures
(if any):

Monitoring
frequency:

Data/Parameter:
Data Unit:

Description:

N OS,NAMA

Organizational structure
NAMA organizational structure

NIE along with other key stakeholders including NCA and NAMA TWG will
prepare documentation on the overall NAMA organizational structure.

The MRV cell will prepare a record on an annual basis.

Negp os
Number of capacity development programmes

Capacity development programme for the NCA, the NIE and the MRV Cell

The MRV Cell will keep records on it. Supporting documents such as minutes
of discussions, programme reports and attendees lists will be kept for future
verification.

The MRV Cell will prepare a record on an annual basis.

Nyuc
Number of demonstration activities
Marketing and awareness raising campaigns including demonstration activities

The MRV Cell will keep records on it. Supporting documents such as minutes
of discussions, programme reports and attendee lists will be kept for future
verification.

MRV cell will prepare record on annual basis.

NMS ,NCA

Management system
Overall operational management system of the NCA

The NIE along with other key stakeholders including the NCA and the NAMA
TWG will prepare documentation on the NCA operational management system.

The MRV Cell will prepare a record on an annual basis.

NMS,NIE
Management system

NIE overall operational management system



Measurement and
QC procedures
(if any):

Monitoring
frequency:

Data/Parameter:
Data Unit:
Description:

Measurement and
QC procedures
(if any):

Monitoring
frequency:

9.1.3 Support
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The NIE along with other key stakeholders including The NCA and The NAMA
TWG will prepare documentation on the NIE operational management system.

The MRV Cell will prepare a record on an annual basis.

N s nee
Management system

NEE overall operational management system

The NIE along with other key stakeholders including the NCA and the NAMA
TWG will prepare documentation on the NEE operational management system.

The MRV Cell will prepare a record on an annual basis.

Under the NAMA, financial support is considered as essential and this can be monitored. Financial
monitoring involves tracking the resources required and the support received from national contributions
and international donor(s). The following financial support will be measured.

Data/Parameter:
Data Unit:
Description:

Measurement and
QC procedures
(if any):

Monitoring
frequency:

Data / Parameter:
Data Unit:
Description:

Measurement and
QC procedures
(if any):

Monitoring
frequency:

F S international
uss
International financial support spent per activity

All finances disbursed need to be tracked as per the standard governmental tracking
procedures. The document NAMAs Investor Guide, , will provide the guidance to track
this support. The Trustee will be responsible for tracking this support.

Measured continuously and recorded annually

FS

national
uss
National financial support spent per activity

All finances disbursed need to be tracked as per the standard governmental
tracking procedures. The NAMAs Investor Guide will provide the guidance to
track this support. The Trustee will be responsible for tracking this support.

Measured continuously and recorded annually

12 To enable the private sector to access NAMA information, the Environmental Protection Agency, the Ghana
Investment Promotion Council and the United Nations Development Programme (UNDP) have developed the
NAMAEs Investor Guide. This document is intended to facilitate private sector participation in NAMAs.
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9.1.4 Transformational Change

Currently, inefficient and polluting energy processes are deeply entrenched in Ghanaian culture. The NAMA
will mark a move away from what has become normal and towards a low carbon economy. Additionally, this
NAMA is also expected to have several other social, economic and environmental benefits, thereby making
it consistent with Ghana’s sustainable development objectives. The NAMA project is considered to be
transformational as it will phase out inefficient and ineffective practices and propel the energy sector into RE
and modern clean cooking solutions.

The MRV Cell will be charged with interpreting the data on emissions reduction and sustainable
development and using them to discern broader transformative changes e.g. outcomes and impacts of the
NAMA. These types of changes cannot be measured annually but will be evaluated twice during the lifetime
of the NAMA (see Section 9.3) on the basis of the parameters and indicators described above.

9.2 Reporting

9.2.1 Process and Plan for Reporting

The data management and reporting system of the MRV structure, at the centre of which sits the MRV Cell,
includes the entities shown in Figure 9-2.

Figure 9-2: Components of the MRV Data Management and Reporting System

National Coordinating Authority
(MESTI)

;

National Implementing Entity

o Trustee
(Energy Commission)
MRV Cell 4
National Executing Entitites 4_} EPZ-S

(EPZ-L & EPZ-M)
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As the large and medium sized EPZs (EPZ-L & EPZ-M) will be the manufacturing and distribution bases for all
RE and CC technologies, data collection and data recording will happen only in the eight large and medium
sized EPZs through dedicated MRV personnel using data management software, a unique identification
system and other relevant information (e.g. contact information on end-users, dates of sale, loan amounts,
etc.). Each EPZ-L and EPZ-M will be provided with personnel from the MRV Cell who will be based in the EPZ
offices and responsible for data collection from the NEEs. EPZ-Ss are expected to undertake bulk purchases
of the RE and CC technologies either from EPZ-L and EPZ-M, and hence are considered as customers in the
NAMA MRV system.

As part of the MRV structure, an internet enabled MRV framework along with a Central Monitoring System
(CMS) will be established. The geographical spread of the EPZs along with supporting facilities such as
internet enabled computers will make the decentralized aggregation of data both desirable and feasible
before it is collated in a CMS located in the NIE offices in Accra. The process of data collection and reporting
will follow the following sequence (Figure 9-3).

1. NEEs operating in the EPZ-Ls and EPZ-Ms monitor data according to the monitoring plan and ensure
they fulfil all requirements such as record keeping and quality control.

2. The official from the MRV Cell based in the EPZ office collects data from the NEEs on the parameters to
be monitored and feed them into the CMS on monthly basis.

3. The official from the MRV Cell based in the EPZ office reports the results of the monitoring to the MRV
Cell in an annual report. The minimum information to be provided in these reports is listed in Section
9.2.2 on reporting forms.

4. The MRV Cell compiles these annual reports along with the monthly data fed into the CMS. It also
combines the findings in the reports and summarizes them in an annual NAMA monitoring report. This
annual NAMA monitoring report will contain information on GHG emissions reductions, progress on the
SD indicators, and the financial performance of those engaged in NAMA activities. The MRV Cell may
hire an international consultant for preparation of this annual report. Finally the MRV Cell will submit
this report to the NCA for checking and approval.

5. The NCA checks the NAMA monitoring report in accordance with the quality assurance/quality control
(QA/QC) process mentioned in the monitoring plan and approves the report.

6. The NIE along with the MRV Cell arranges for an external entity to undertake independent verification of
the annual NAMA monitoring report.

7. The final NAMA monitoring report together with the report of the external verifier is submitted to
NAMA donor(s) by the NCA.
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Figure 9-3: The Reporting Process®

NEE & MRV, NIE & MRV CELL NCA

SIWD 03Ul
pay erep Ajyauopy

. MRV Cell: Compiles data/
reports and prepares NAMA
monitoring report

. NIE: Engages third party
for verification

*MRVEPZ=The official from the MRV Cell based in EPZs.

9.2.2 Reporting Forms

The MRV Cell is charged with creating reporting form templates. These forms will include at a minimum the

following information:

= Details about the technologies (i.e. technology code, unique identification number etc.);
»  EPZ contact details;

. Description of the measuring system;

= Data parameters measured;

= The default values applied;

= Calculations of emissions reductions.
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The reporting form template will be provided to the NEEs by the MRV Cell. NEEs submit the completed form
to the MRV Cell annually.

9.3 Verification and Evaluation

The goal of verification is to have an independent third party auditor ensure that the NAMA is operating as
planned and that the measuring and reporting system is being implemented as planned. Verification also
ensures that emissions reductions and SD benefits are real and measurable.

Auditors should be accredited entities. They can be entities accredited under the CDM or under another
accreditation system acceptable to the Government of Ghana and the NAMA donor(s).

Verification should occur every two years. The verification will consist of:
Desk review of documents;
Interviews with key stakeholders;
Site visits to EPZs;
The drafting of the verification report;
Provision of feedback on the report by the NIE, the NCA and the Trustee;
Finalization of the verification report.

The verification boundary will primarily consist of EPZs and the Central Monitoring System. The verification
report will contain an assessment of the performance of the NAMA and the extent to which it has
contributed to the outcomes set out in the monitoring plan.
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Annex 1: Status of Millennium Development Goal 1

Target: Halve the proportion of those in extreme poverty, 1990-2015

Proportion of population below $1.25 (PPP) 51.1 28.6 25.5

per day (%) (1991) (2005)

Population below national poverty line, total (%) 31.9 24.2 No set target
(2005) (2012)

Population below national poverty line, urban (%) 12.4 10.6 No set target
(2005) (2012)

Population below national poverty line, rural (%) 437 37.9 No set target
(2005) (2012)

Purchasing power parities (PPP), national 0.03 0.85 No set target

currency per 1993 international dollar (1990) (2012)

Poverty gap ratio 18.3 9.9 9.15
(1991) (2005)

Share of poorest quintile in national 6.7 52 3.35

consumption (1991) (2005)

Growth rate of GDP per person employed (%) Not available Not available Not available
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Targets & Indicators Baseline Status Target (2015)

Target: Achieve full and productive employment and decent work for all, including women and
young people

Employment-to-population ratio 73 524 No set target
(1991) (2010)

Employment-to-population ratio, men (%) 714 54.6 No set target
(1991) (2010)

Employment-to-population ratio, women (%) 74.2 50.5 No set target
(1991) (2010)

Proportion of employed people living below 47.3 24.8 No set target

$1.25 (PPP) per day (1991) (2005)

Proportion of own-account and contributing 75.4 76.8 No set target

family workers in total employment (%) (2006) (2010)

Proportion of own-account and contributing 854 84.3 No set target

family workers in total employment, women (%) (2006) (2010)

Proportion of own-account and contributing 64.8 68.9 No set target

family workers in total employment, men (%) (2006) (2010)

Target: Halve between 1990 and 2015, the proportion of people who suffer from Hunger

Children under 5 moderately or severely 25.8 13.4 12.9

underweight (%) (1993) (2011)

Children under 5 severely underweight (%) 9.9 2.6 4,95
(1993) (2011)

Source: United Nations Statistics Division, 2015.

Annex 2: Status of Millennium Development Goal 7

Targets & Indicators Baseline Status Target (2015)

Target: Integrate the principles of sustainable development into country policies and programmes
and reverse the loss of environmental resources

No set indicators
Target: Reduce biodiversity loss, achieving, by 2010, a significant reduction in the rate of loss

Proportion of land area covered by 32.7 21.7 No set target
forests (%) (1990) (2010)
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Targets & Indicators Baseline Status Target (2015)

Target: Halve by 2015, the proportion of people without sustainable access to safe drinking water
and basic sanitation

Proportion of population using an 56 89 85
improved drinking water source (%) (1990) (2015)

Proportion of the population using 7 15 53

an improved sanitation facility (%) (1990) (2015)

Target: By 2020, to have achieved a significant improvement in the lives of atleast 100 million slum
dwellers

Population with access to secure 65.5 37.9 No set target
ol (¢4 (1990) (2014)

Slum population in urban areas 3571.1 5349.3 No set target
(thousands) (1990) (2014)

Source: United Nations Statistics Division, 2015.

Annex 3: Status of Millennium Development Goal 8

Targets & Indicators Baseline Status Target (2015)
Target: Address the special needs of the least developed countries

Official Development Assistance 13.2 12.8 No set target
(ODA) received by Government of (2003) (2010)
Ghana, as a percentage of GDP

Target: Deal comprehensively with the debt problems of developing countries

Public debt as a percentage of GDP 283 39.6 No set target
(2006) (2010)

Debt servicing as a percentage of 36 7.9 No set target

exports of goods and services (1990) (2013)

Target: In cooperation with the private sector, make available the benefits of

new technologies, especially information and communications

Telephone lines per 100 population 0.30 0.98 No set target
(1990) (2014)

Cellular subscribers per 100 0 114.82 No set target

population (1990) (2014)

Internet users per 100 population 0 18.90 No set target
(1990) (2014)

Source: United Nations Statistics Division, 2015.
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Annex 4: Financing and Support Instruments for the Cooking and RE Sector

The energy sector in Ghana is supported by following sources of financing.
The LPG Promotion Programme

As discussed in chapter 2, the Government launched the LPG promotion programme in 1989 to promote the
use of LPG as a cooking fuel. The programme targeted households, institutions and small-scale food sellers. As a
promotional strategy, 14.5kg and 5kg LPG cylinders were distributed freely to the public and free transportation
services were offered. Consumers were required to pay for the cost of the gas only. However, the project was
successful mainly in distributing LPG to urban households, while the the rural areas were neglected.

The LPG Fund

As part of the same programme, a fund called the LPG Fund was also created through a levy on LPG
purchases and was used to fund the purchase and maintenance of cylinders, LPG tanks and kitchen
equipment for institutions. The LPG Fund was also used to partly finance the construction cost of the Ghana
Cylinder Manufacturing Company (GCMC) factory in Accra. The levy was scrapped in February 1998.

The Unified Petroleum Price Fund (UPPF)

In order to balance the impact of the programme, the Unified Petroleum Price Fund (UPPF) was launched by
the Government in 2005 to equalize transport costs. The primary objectives of the programme were to ensure
that LPG was available in rural areas and to increase the chances of its adoption for cooking purposes through
incentivizing transporters who haul the product to rural and distant locations, outside a radius of 200 km from
the refinery. In February 2013 a levy of about US$0.03/litre was imposed on each fuel to fund the UPPF.

Subsidies

Subsidies were also an integral part of the LPG promotion programme. Subsidy component on LPG in the
price build-up was designed for domestic users with Their primary purpose was to help households to
satisfy their demand for LPG at an affordable price. According to NPA, the fuel subsidy was in excess of ¢450
million (US$276 million) in 201 1. However, in June 2013, the Government removed the subsidy from LPG,
petrol and gas oil to help restore fiscal stability after overshooting of its budget deficit target.

Though the programme seems to have raised the number of households using LPG quite dramatically, from
4 per centin 1998 to 9.5 per cent in 2006 and to 22.3 per cent in by the time of the 2012/13 Ghana Living
Standards Survey, factors other than cost led to its abandonment. The subsidies boosted consumption of
automotive LPG, causing shortages which were exacerbated by the long shutdown of the Tema Oil Refinery
and the fraudulent diversion to urban centres of subsidized supplies intended for the rural areas.

The Renewable Energy Fund

The Renewable Energy Fund was established in 2014 under the Renewable Energy Act of 2011. The fund
is supposed to provide financial support for the promotion, development, sustainable management and
utilization of renewable energy sources in the country. To capitalize the fund, the Government has put a
levy of US$0.2 per litre on petroleum products. An additional levy of US$0.2 per kWh will be charged on
electricity transmitted. However, the fund is still not operational.
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The Climate Investment Fund

In May 2015 Ghana received approval for US$40 million of funding from the UN-supported Climate
Investment Fund for the Scaling-up Renewable Energy Program (SREP) investment plan for Ghana. The
renewable energy investment plan is structured around four key projects: renewable energy mini grids and
stand alone solar PV systems; solar PV-based net metering with storage; utility-scale solar PV/wind power
generation; and a technical assistance project (supported by the Sustainable Energy Fund for Africa — SEFA).

Licensing in the Renewable Energy Sector

Under Renewable Energy Act 2011, the Energy Commission of Ghana has defined the following activities
that require licensing:

production and supply of electricity, biofuel, firewood and charcoal;

bulk transportation of biofuel, firewood and charcoal;

bulk storage of renewable energy products including biofuel, firewood and charcoal;
distribution, sale and marketing of renewable energy products;

export and re-export of renewable energy products;

import of renewable energy products; and

installation and maintenance of renewable energy facilities (solar, wind, biogas, biofuel and small
hydro).



Annex 5: Proposed Policy Actions under Ghana’s INDC

NATIONALLY APPROPRIATE MITIGATION ACTION ON ACCESS TO CLEAN ENERGY THROUGH
ESTABLISHMENT OF MARKET-BASED SOLUTIONS IN GHANA

The INDC Policy actions and their respective programme of actions relevant with respect to this NAMA study
have been indicated in the table below.

INDC Policy
Actions

Scale up
renewable
energy
penetration
by 10 per
cent by
20304

Promote
clean rural
households
lighting

Expand the
adoption
of market-
based
cleaner
cooking
solutions

Programme of
Action

Establish solar
55 mini grids
with an average
capacity of 100
kW each.

Scale-up the
200,000 solar
home systems
for lighting

in urban and
selected non-
electrified rural
households.

Increase

solar lantern
replacement
in rural non-
electrified
households to
2 million.

Scale-up
adoption of
LPG use from
5.5 per cent

to 50 per cent
in peri-urban
and rural
households up
to 2030.

Scale-up
access and
adoption of 2
million efficient
cookstoves up
to 2030

Source: Republic of Ghana, 2015.

Supporting
national Policy &
Measures

National Energy
Policy

National Renewable
Energy Act (Act
832).

Set up feed-
in-tariff for
Renewable Energy
technologies.

Establishment of
National Renewable
Energy Fund

Design Renewable
Energy Purchase
Obligation.

Net metering
scheme for
households

Sustainable Energy
Action Plan

National Bio-energy
strategy

Phasing out fossil
fuel subsidies

Sustainable Energy
Action Plan

National Natural Gas
Master Plan

National LPG
Programme

Status

Conditional

Conditional

Conditional

Investment
Needs (US$
million)

2,2145

300

0.6

50

Sustainable
development benefits

Job creation
opportunities through
installation and
maintenance of about
127.5 million man
hours.

Reduced consumption
of fossil fuel
consumption for power
generation.

Increased electricity
access to rural
communities and
contributed to realize
energy security.

The electricity demand
saving of about 200 MW

Avoided GH¢74 million
subsidy on kerosene
annually.

Kerosene savings to
the nation of 60,000
litres, 150,000 litres and
390,000 litres.

39,500 hectares of
woodland are saved
from degradation.

Reduction in indoor
pollution resulting from
woodfuel usage

Reduction in smoke
related respiratory and
eye diseases

Reduction in
household cooking fuel
expenditure

Job creation through
the manufacture and
sale of the efficient
stoves
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Annex 6: SD indicators for Intervention 1

Domain

Environment

Social

Growth and
Development

Indicator Selected
(Yes/No)

Climate change Yes

adaptation and

mitigation

Livelihood of Yes

poor, poverty

alleviation, peace

Affordability of Yes

electricity

Access to clean Yes

and sustainable

energy

Empowerment of Yes

women

Access to Yes

sustainable

technology

Energy security Yes

Identified
impacts

Reduce GHG
emissions

Quality of Life

Provide
affordable
electricity

Enhance
access to
clean and
sustainable
energy

Jobs for
women

Provide access
to sustainable

technology for
electricity

Improve
energy
security

Explanation of chosen indicator

This intervention will reduce
consumption of fossil fuels in
electricity generation through
the manufacture of CC & RE
technologies, and thus GHG
emissions are reduced.

This intervention promotes income
generation through the manufacture
and sale of CC and RE technologjies.
This also encourages local
communities to become involve in
income generation activities.

Implementation of this intervention
will provide electricity to the
manufacturing and distribution
facilities of RE and CC technologies
along with other income generating
activities in a sustainable and
affordable way.

Access to clean energy such as solar
PV based electricity generation

is very limited in Ghana.The
intervention will provide access

to solar PV based electricity for
manufacturing and distribution
facilities along with other income
generating activities.

Women will be involved in the
manufacture and distribution of
CCand RE technologies along with
other income generating activities.

Access to RE based electricity such
as solar PV based electricity is very
limited in Ghana, particularly in rural
areas. The NAMA will provide access
to these technologies through the
manufacturing and distribution
facilities in the EPZs along with other
income generating activities.

The NAMA will improve energy
security in the country by conserving
fossil fuels.

Effect on
Indicator

Positive

Positive

Positive

Positive

Positive

Positive

Positive



Domain Indicator

Growth and
Development

Capacity-building

Income
generation/
expenditure
reduction/Balance
of payments

Economic

Job Creation
(number of men
and women
employed)

Institutional Policy and

planning

Laws and
regulation

NATIONALLY APPROPRIATE MITIGATION ACTION ON ACCESS TO CLEAN ENERGY THROUGH

Selected
(Yes/No)

Yes

Yes

Yes

Yes

Yes

Identified
impacts

Increase skills
and capacity

Reduce energy
import bill

Jobs creation

Professional
dialogue

Enhance
proper
operation
management

ESTABLISHMENT OF MARKET-BASED SOLUTIONS IN GHANA

Effect on
Indicator

Explanation of chosen indicator

Under this intervention, capacities Positive
will be developed in the

manufacture, distribution and use of

clean cooking and RE technologies.

In manufacturing capacities, in

the form of technical skills, will be

developed, while in distribution,

capacities will be developed in

the care and maintenance of the

technologies.

Implementation of this intervention Positive
will promote savings in fossil fuel,
thus reducing national expenditure

on energy.

The implementation of the NAMA Positive
will require the use of several local/

national entities for: RE supply and

installation, EPZ operating mini

grids, surveys, awareness raising,

marketing, accounting etc.

The implementation of the NAMA Positive
will require a proper organizational
structure and management system
for the entities involved, i.e. NIE, NEE,
NCA

The NIE will have to establish an Positive
operations management system,

including manuals, process

description and NEE reporting

procedures, so as to ensure proper
implementation and monitoring of

the interventions.
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Annex 7: SD indicators for Intervention 2

Domain

Environment

Social

Indicator

Air pollution/
quality

Biodiversity
and Ecosystem
balance

Climate change
adaptation and
mitigation

Health

Livelihood of
poor, poverty
alleviation, peace

Time savings/time
availability due to
project

Selected
(Yes/No)

Yes

Yes

Yes

Yes

Yes

Yes

Identified
impacts

Improve
household air
quality

Reduce
deforestation

Reduce GHG
emissions

Improve health
of women and
children

Quality of life

Improve
productivity
and promote
economic
diversification

Explanation of chosen
indicator

This intervention promotes use
of energy efficient, superior
performance improved
cookstoves, which promotes
reduced use of firewood and
charcoal and hence lowers
emissions of soot and other
pollutants in the air.

Intervention will reduce the
use of non-renewable biomass,
which is a major reason for
deforestation in the country,
thereby preserving ecosystem
integrity.

Implementation of this
intervention will reduce
consumption of non-renewable
biomass and fossil fuel, and thus
GHG emissions are reduced.

Smoke from conventional
cookstoves causes a number of
diseases, including respiratory
illness and even cancer, among
women and children exposed

to it. Reduction of smoke will
reduce the risk of such cases from
happening.

Implementation of this
intervention will save the time
that women of the house spend
every day in collecting fuel wood
from far flung places. Besides, it
will reduce the medical needs of
women and children. The NAMA
will also improve light conditions,
allowing children to study at
home, which has a significant
impact on improving children’s
education in rural families and
their future employability.

NAMA saves time that women

of the house spend every day

in collecting fuel wood from far
flung places, thus providing them
with the opportunity to engage
in other economic activities.

Effect on
Indicator

Positive

Positive

Positive

Positive

Positive

Positive



Domain

Growth and
Development

Economic

Indicator

Access to clean
and sustainable
energy

Education

Empowerment of

women

Access to
sustainable
technology

Energy security

Income
generation/
expenditure
reduction/
balance of
payments

Job creation
(number of men
and women
employed)

NATIONALLY APPROPRIATE MITIGATION ACTION ON ACCESS TO CLEAN ENERGY THROUGH

Selected
(Yes/No)

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Identified
impacts

Enhance access
to clean and
sustainable
energy

Provide
educational
opportunities
to children

Jobs for
women

Provide access
to sustainable

technology for
cooking

Improve
energy security

Reduce energy
import bill

Jobs creation

Explanation of chosen

indicator

Access to clean energy such

as ICSs for cooking and RE
technologies for lighting is very
limited in Ghana. The NAMA
will provide access to ICSs, LPG
cookstoves and RE technologies

for households.

Children have more time to go
to school as they can be released
from collecting fuel wood.

With better health, women will
be physically able to do other
things, take up new ventures
or engage in other income-
generating activities.

Access to modern energy
technology for cooking & lighting
such as ICS, LPG cookstoves and
solar lanterns is very limited in
Ghana, particularly in rural areas.
The NAMA will provide access to
these technologies for both rural
and urban households.

The NAMA will improve energy
security in the country by
conserving woodfuel.

NAMA will promote savings
in woodfuel and thereby
requirement for fossil fuels,
thereby allowing national
expenditure on energy to be

reduced.

Added manufacturing capacities
and the sale of clean cooking
and RE technologies will create
jobs and provide business
opportunities for both the rural

and urban poor.

ESTABLISHMENT OF MARKET-BASED SOLUTIONS IN GHANA

Effect on
Indicator

Positive

Positive

Positive

Positive

Positive

Positive

Positive
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Annex 8: NAMA Measures and Interventions

Objectives, Interventions and Measures

112

1.2.1

1.3.

1.3.1

13.2

2.1

2.2.1

2.2

2.2.1

222

Objective 1 - Enable the private sector to participate in the manufacture and distribution of clean energy
technologies in Ghana.

This intervention is to support the establishment and operation of 28 EPZs across Ghana

This activity focuses on the building of awareness and know-how within the private sector for the business
model for EPZs, which includes setting up of solar PV power plants and manufacturing and distribution
facilities.

To support qualified businesses that meet the defined eligibility criteria to sign an appropriate PPP agreement
with the National Implementing Entity and provide training in the various enabling mechanisms, including
quality standards, business models etc.

This activity is to support the private partners in the PPP agreement in the procurement of a solar PV Power
plant, and the design and establishment of the EPZs including facilitating the required approval processes for
the acquisition of land, technology, equipment etc.

This activity is to support the private partners by training them in the operation and maintenance of PV power
plants and provide training for the workforce within the EPZs

This institutional measure is to establish a Public Private Partnership (PPP) mechanism for the operation of the
EPZ business model

This activity is to provide institutional knowhow for the procurement and operation of the various clean
energy technologies under PPP agreements under the NAMA, to prepare the PPP frameworks (incl. regulation,
standards, structure, draft agreements, and tender frameworks), and finally to give support to those seeking
access to finance.

This financial measure is to support the private sector entities applying for grants and loans.

This activity is to make two-year grants available for the procurement, installation, operation and maintenance
for the solar PV power plants to be located in the EPZs.

This activity is to make loans accessible to private sector entities investing in each of the three business models

Objective 2 - Create an enabling market environment that encourages distribution of the clean energy
technologies to the end-users supported by an appropriate financing model.

This institutional measure is to undertake a detailed Techno-Commercial Analysis.

This activity is to undertake a detailed consultancy to study how specific local conditions affect demand for
technology, annual distribution potential by location, costs and other factors that will affect NAMA outcomes,
and on the basis of that study, to prepare an implementation plan for formal approval by the Government and
to be made available to donors for financing.

This financial measure is to establish and operate the NAMA Financing Facility (loans and grants).

This activity starts with determining the source(s) of capital for the different financial instruments (grants,
guarantees and/or subordinate debt), structuring the operational by-laws and evaluation mechanisms under
which the financial instruments will function, including eligibility criteria and risk mitigation strategies, and a
programme evaluation mechanism, after which the financial instruments, both short- and long-term, can be
activated.

This activity will deal with the selection and capacity-building of the national commercial bank(s), which will
operate the the financing facility
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