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The UN's Sustainable Development Goal 7 commits
countries “to ensure access to affordable, reliable,
sustainable and modern energy for all” by 2030. To
meet this challenge, there is growing investment in
Tanzania's energy sector. But how much attention is
being given to decentralised energy solutions' targeting
people living in poverty, who need energy to light their
homes and power their farms and businesses?

The vast majority of Tanzanians still lack access to clean
and affordable energy. In 2012, only 20.7 per cent

of Tanzania's population had access to electricity?
and almost 95 per cent of the population still used
biomass fuel for cooking — particularly charcoal

and firewood (URT, 2015a). Over the next two
decades, the government of Tanzania has ambitious
plans to increase energy access and boost power
generation. This includes a target of 75 per cent for
national electrification by 2033, with interim targets

of 30 per cent by 2016 and 50 per cent by 2020.

To achieve this, the government’s main strategy is

to increase large-scale power generation and grid
extension. Although this approach is important,
decentralised solutions — such as solar home systems
and clean cooking facilities — are often cheaper and
quicker to deploy than large centralised infrastructure,
which requires much greater investment costs and
regulatory approvals.

This study examines data on funding commitments
for decentralised energy made by the government of
Tanzania and its development partners,® and compares
this to overall finance needs in the sector. It provides
a baseline analysis of the energy-financing scenario
in Tanzania* this decade.® The study identifies some
of the key barriers that stakeholders in Tanzania have
identified as preventing progress, along with potential
solutions they propose to increase the flow of finance
to this sector. We also examine which sections of the
population and ‘tiers’ of access are being prioritised

by non-governmental organisations (NGOs), social
enterprises and the small-scale private sector working in
the off-grid energy sector.®

This report and its findings are based on a review of key
documents and interviews with key players engaged in
on- and off-grid energy access. In addition, consultation
meetings were conducted with a Research Reference
Group set up to guide this work. The group comprised
energy financing specialists from main state institutions:
the Ministry of Finance and Planning, Ministry of Energy
and Minerals, the Division of Environment in the Vice
President’s Office, the Rural Energy Agency (REA) and
Policy Research for Development (REPOA).

* The vast majority of funding for energy projects from
both international funders and domestic budgets
goes to large on-grid energy projects such as grid
expansion, operation and maintenance (URT, 2016;
EDPG, 2016).

* Between 2008 and 2021, development partners
provided or committed to provide around US$1.6
billion for both on-grid and off-grid energy, of which
nearly 11 per cent is for decentralised energy
(see Figure 1).

* The UK's Department for International Development
(DfID), the European Union (EU) and the French
Development Agency (AFD) are currently the major
funders of decentralised energy access in Tanzania
(EDPG, 2016). Most decentralised energy funding is
directed at solar and small hydro technologies in the
form of mini-grids.

' Decentralised energy refers to a system where energy production occurs at or near the point of use, irrespective of size, technology or fuel used. It
encompasses mini-grids and micro-grids supplying electricity into a small distribution network and standalone systems providing mechanical, thermal or

electrical power, such as diesel generators or solar home systems.

2This uses a definition of access based on actual household connections and draws on 2012 data produced by Tanzania’s National Bureau of Statistics (NBS,

2013).
3Development partners are bilateral and multilateral donor organisations.

“The study focuses on mainland Tanzania and does not include Zanzibar. Data on energy in Zanzibar is managed by its local authorities.

5The exact timeframe varies by funder. The government data covers fiscal years 2009/10-2016/2017, while for the 12 development partners reviewed in this
study, their reported energy spending ranges from 6 to 10-year commitments over the 2008-2021 period.

5The multi-tier energy access framework developed by the World Bank and supported by the UN initiative Sustainable Energy for All has b levels, ranging from
very low-capacity supply technologies such as solar lanterns, to high-capacity technologies such as the central grid.
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* Between 2009/10 and 2016/17 the government research, 13 are Tanzanian NGOs, social enterprises
of Tanzania allocated nearly US$2 billion to energy or domestic companies, and 7 are international NGOs
access, of which US$40 million — or 2 per cent —was  or small and medium-sized enterprises (SMEs) (see
targeted to off-grid energy projects (see Figure 2). Annex 1 for a list of all stakeholders consulted).

International entities generally receive the largest
amounts of funding, followed by a few Tanzanian
NGOs or energy SMEs. As a rule, domestic

energy companies receive the least funding from
development partners, although a handful have been
successful in securing multi-million dollar grants.

* Energy for cooking receives less funding than other
decentralised energy sources. Development partners’
funding data indicates that over the 2008-2021
period, energy for cooking received around US$11.6
million — or 0.7 per cent of their total energy funding.
Within this budget, the funding priority is clean cook
stoves, improved charcoal technologies, biogas and * The size of grants/loans received partly relates to
liquefied petroleum gas. the type of systems that are being invested in, with

mini-grids receiving much higher up-front capital

» Among the 20 recipients of development financing investments than, for example, solar home systems.

for decentralised energy access highlighted in this

Figure 1. Total spending by Tanzanian development partners on energy access, 2008-21

Total Spending (USS) by Development Partners on Energy
Access in Tanzania Mainland 2008-2021

89%

(USS 1.42 billion)
targeted grid-based
energy access

USS 1.6 billion

Total funding
grid-based and
decentralised energy
only

targeted decentralised
energy access

* Percentages are rounded

Source: Study authors/IIED
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Figure 2. Total spending by Tanzanian government on energy access, 2009-17

Total Spending (USS) by Government on
Energy Access in Tanzania Mainland 2009/10-2016/17

98%
(USS 1.97 billion)
=77 targeted grid-based
USS 2.01 billion omoray aceess
Total funding
grid-based and

decentralised energy only

targeted
decentralised energy

Source: Study authors/IIED

the country’s needs for decentralised energy access.
The World Bank and International Energy Agency
(IEA) have estimated that to provide everyone in
Tanzania with a minimum of Tier 2 access,” which
can only be provided through decentralised energy,
around US$425 million in investment is needed each
year (IEA and World Bank, 2015). This means the
current average annual funding from development
partners represents just 6 per cent of Tier 2
investment needs, while average contributions from
* Current funding flows from government and the government represent around 1 per cent® of total
development partners do not come close to meeting needs (see Figure 3 below).

* The finance landscape for the decentralised energy
sector in Tanzania involves many actors, needs
and sources. The finance needs of energy users
differ from energy providers, domestic banks and
government, and the sources and instruments that
could help fill these gaps will vary.

"The multi-tier energy access framework developed by the World Bank and supported by the UN initiative, Sustainable Energy for All has 5 levels, ranging from
very low-capacity supply technologies such as solar lanterns, to high-capacity technologies such as the central grid (IEA and World Bank, 2015).

8These contributions are potentially an overestimate, since spending commitments recorded here also includes some higher power systems (Tier 3) like isolated
mini-grids.
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Figure 3. Estimated contribution as a proportion of decentralised energy needs in Tanzania

Estimated contribution of government and development partners
to decentralised energy access finance needs in Tanzania Mainland

annual cost™ to get everyone in Tanzania
on tier 2 energy access by 2030

* Estimates by IEA and World Bank 2015

Source: Study authors/IIED

* The main financing mechanisms used by funders
for energy access include grants, loans, technical
assistance and results-based financing (RBF)
mechanisms. Most financing by development
partners for energy is provided in the form of
grants, with the remaining funds delivered as
loans or a combination of grants and loans. In
terms of funding mechanisms, some development
partners are using fund managers, for example
PriceWaterhouseCoopers for the UK's Africa
Enterprise Challenge Fund (AECF) and the Africa
Development Bank for the Sustainable Energy Fund
for Africa (SEFA), while others are using financial
intermediaries (see below).

» Commercial banks and other lending institutions
in Tanzania are not yet engaged in funding for
decentralised energy access. Reasons for this include
a lack of relevant instruments, such as risk guarantees
for lenders, and relevant credit lines. This presents a

6% USS 27 million
annual average contribution
of Development Partners to
decentralised energy access

(o)
1% uss s mittion
annual average contribution
of National Government to
decentralised energy access

critical constraint to the potential future growth of the
domestic energy sector.

Without funding from commercial banks and other
financial institutions, intermediary companies such
as Sunfunder are playing a role in addressing this
gap. These companies mobilise financial resources
from development financing institutions (DFls)

and microfinance institutions (MFls) and make it
available to domestic energy companies on relatively
affordable terms.

While the decentralised energy sector in Tanzania is
growing, better data is needed on whether remote
communities and poor households are being reached.

Major cities such as Dar es Salaam, the northern zone
(eg Arusha and Kilimanjaro regions) and the Lake
Zone (eg Mwanza region) are currently being targeted
by off-grid solar providers more than remote areas in
the western zone (eg Kigoma and Tabora regions)
and southern zone (eg Ruvuma, Rukwa and Katavi
regions).

www.iied.org 7
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» Decentralised energy providers that are receiving
public funding target a range of tiers of access:
from very low-capacity systems (Tier 1), to medium
capacity (Tier 3).° Providers report that customers
are increasingly upgrading to Tiers 2 and 3 to access
energy for productive uses.

* While this study did not conduct an in-depth analysis,
data gathered on prices for high quality Tier 2 solar
home systems suggests that the upfront costs and
monthly payments are unlikely to be affordable for
people living in poverty. Despite the importance
of energy for cooking to the health and well-being
of poor households in particular, this technology
appears to be a lower priority for funders than
electricity.

* Private sector: A common problem for domestic
companies and NGOs trying to access finance is
their lack of technical capacity for designing and
preparing business proposals that meet the funders’
requirements. There may be limited awareness or
interest from domestic commercial banks in financing
renewable energy projects, and there are financial
risks due to frequent currency fluctuations. Bank
interest rates and lending conditions are often
unfavourable for small enterprises, who may lack
sufficient collateral to take out loans. Funders often
require equity that may be as much as 30 per cent of
the total budget.

* Government and development partners: The
policy and enabling environment is not always
favourable for investment in decentralised energy.
Government regulations and lack of co-ordination
between relevant departments can also act as
deterrents to investment. The government does not
always share grid expansion plans.

« Community: Many people living in remote rural
areas lack regular or sufficient sources of income to
pay for the upfront costs of installing equipment and
to make subsequent payments. There is a general
lack of awareness of alternative energy solutions
among Tanzania's citizens. The low population
density and poor infrastructure in these areas make
distribution costly.

Decentralised energy access, using a range of
renewable energy sources that are abundant in
Tanzania, offers a low-cost and strategic approach to
the current energy access gap. This will also contribute
to national commitments to ensure sustainable energy
for all by 2030, in line with the UN’s Sustainable
Development Goals (SDGs). Clearly, achieving

this will require adequate and appropriate financing
arrangements that overcome the current barriers for
investment in energy access in off-grid areas. Some of
the measures recommended by stakeholders consulted
in the study, many of which are well recognised, include:

Government: The government should take a lead

role in ensuring a conducive policy and regulatory
environment for private sector investment in off-grid
energy access. This would include publishing the grid
expansion plan as part of the Rural Electrification Master
Plan, to give the private sector greater confidence to
invest in the sector. The government should also ensure
effective co-ordination of its ministries, departments and
agencies, particularly over taxes and other charges.

Development partners: As champions and catalysts
of off-grid energy access, development partners should
strengthen their role in financing and providing technical
assistance for investments in off-grid areas. Such
mechanisms could include grants and results-based
financing (RBF) to stimulate innovation and investments
in the energy sector, and instruments such as risk
guarantees and credit lines, to enable commercial banks
and other financial institutions to issue long-term loans
to local energy companies.

Private sector: The private sector, including
commercial financial institutions and energy service
companies, should be encouraged to engage in off-grid
energy access. Banks should establish appropriate
instruments to provide loans for energy projects on
affordable terms. Other instruments may include loan
syndication arrangements to allow co-financing for large
energy projects; reducing current equity requirements;
and considering alternative ways of addressing collateral
requirement, for example considering cash flow instead
of physical assets. Increasingly, energy companies

will need to ensure that the services they provide

are reliable and adequate to meet the domestic and
productive needs of their communities.

To reach more people in rural communities, all
stakeholders need to collaborate to find ways to make
energy more affordable. This could include exploring
alternative ways for communities to finance energy
access, for example through community assets, and
expanding access to improved cook stoves.

9Tier 1: Very low capacity; Tier 2: Low capacity; Tier 3: Medium capacity; Tier 4: High capacity Tier 5: High capacity.
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Tanzania is one of the 48 ‘least developed countries’,
with an annual per capita income of approximately
US$879 in 2015.° With a population of around

45 million, Tanzania's main development challenge is
widespread and persistent poverty, with 28.2 per cent
of the population living below the poverty line (URT,
2015b). Rural poverty is 33.3 per cent compared to
15.5 per cent in urban areas (ibid). Around a third

(35 per cent) of poor people living in rural areas cannot
meet their basic needs including energy services."

Data from 2007 reveals that people on low incomes
spend about 35 per cent of their household income
on energy, while the better-off spend only 14 per cent
(GTZ, 2007). The economy is heavily dependent on
agriculture, which in 2015 accounted for one quarter of
gross domestic product (GDP), provides 85 per cent
of exports and employs about three quarters of the
workforce (IFAD, 2017). Lack of access to modern
energy services creates a vicious cycle of poverty for
rural communities due to continued limited production
opportunities and social facilities. This report digs
deeper into the energy sector to provide a baseline
analysis of the financing situation and the implications
for decentralised energy access in Tanzania."

IIED WORKING PAPER

Tanzania is endowed with diverse and rich

energy resources including natural gas, biomass,
hydropower, geothermal, coal, solar and wind power.
These resources have the potential to boost the
socioeconomic development of the country, though
much of it remains unexploited. Currently the country
depends on petroleum, hydropower and natural gas as
its major sources of energy for commercial use. Only

4 per cent of rural people and 46 per cent of urban
people have access to electricity, while only 2 per cent
of rural people have access to non-solid fuels for
cooking compared to 15 per cent of those in urban
areas (IEA and World Bank, 2015).

Electricity is supplied through the central grid, which

is owned by the state utility Tanzania Electric Supply
Company (TANESCO), as well as stand-alone solar
photovoltaic systems and isolated mini grids. Local
NGOs and faith-based groups often operate the

latter. The vast size of the country, coupled with

low population density in most regions, makes grid
extension enormously challenging and an expensive way
to electrify rural areas.

In terms of Tanzania's total primary energy consumption,
biomass energy represents 90 per cent of the energy
consumed, electricity represents only 1.5 per cent and

1©GDP per capita measured in current US$ from World Bank national accounts data, and OECD National Accounts data files. See http://data.worldbank.org/

indicator/NY.GDP.PCAP.CD?locations=TZ
"World Bank development indicator — see http://wdi.worldbank.org

2The study focuses on mainland Tanzania and does not include Zanzibar because data on energy in Zanzibar is managed by the Zanzibar authorities.

www.iiedorg 9
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Figure 4. Main composition of energy mix in Tanzania

Electricity 1.5% \ Renewable energy/coal 0.5%

Petroleum 8%

Source: Msyani, 2013.

petroleum products (oil and gas) represent 8 per cent
(Msyani, 2013). Renewable energies (solar, wind) and
coal represent around 0.5 per cent of the total energy
consumed in Tanzania (ibid) (Figure 4).

TANESCO generates, transmits and distributes
electricity across the country. The company is wholly
government-owned and responsible for 98 per cent

of the country's electricity supply (URT, 2015). In
December 2015, Tanzania's installed electricity
generation capacity was 1,550 megawatts of which
1,466MW was available on the grid. Installed capacity
consists of 5563MW of large hydro-power, 501MW of
thermal generation with natural gas, 456 MW with oll,
27MW with biomass, and 13MW of small hydro-power
(URT, 2015b).

In 2012, only 20.7 per cent of Tanzania's population
had access to electricity'® and almost 95 per cent used
biomass-based fuel for cooking — particularly charcoal
and firewood (URT, 2015a). The government has
ambitious plans to increase energy access and boost

Biomass 90%

power generation. This includes a target of 75 per cent
for national electrification by 2033, with an interim target
of 50 per cent by 2020 (URT, 2015a).

Electrification varies across different regions of
Tanzania. Some regions (central, west and north
western as well as the southern region) have the

lowest rates of grid-based electrification. Conversely,
the northern and eastern parts of the country have the
highest rates of connections. Using data from 2001
(URT, 2002)' the map in Figure 5 illustrates the historic
regional differences in electrification rates in Tanzania.

While TANESCO's focus is primarily on grid access,
the Rural Energy Agency (REA) is the main government
driver for the deployment of off-grid electrification
projects (ranging from 1 to 10 megawatts). Solar home
systems (SHS) and mini-grids are key technologies
funded by the Rural Energy Fund, which REA manages.
There are, however, other decentralised energy
initiatives that are not co-ordinated by REA; these
include NGOs such as faith-based organisations and
private sector initiatives, covering solar, hydropower and
mini-grids.

3The Government of Tanzania uses two definitions of electricity access: (1) at household level: one connection implies one household connected to electricity;
and (2) at community level: access is implied for any person within 600 metres of the low voltage distribution line(s). The 20.7% figure is based on the first
definition, that access equals connections, and is the definition used by the government to set the country’s goals on Sustainable Energy for All (URT, 2015a)
“Though national electrification rates have increased since 2001 and been tracked in subsequent household budget surveys conducted in 2007 and 2011,
information on the regional breakdown for these later surveys was not available at the time of this research (see National Bureau of Statistics at www.nbs.go.tz).
This map was presented by Justine Uisso of the Rural Energy Agency at a World Bank ESMAP workshop, March 2011, Washington DC. See https://www.
esmap.org/sites/esmap.org/files/4b.9%20TANZANIA_Innovation%20in%20Delivery%200f%20Services.pdf
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Figure 5. National electrification rate in Tanzania
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National electrification rate in Tanzania, 2001*

Rwanda

Burundi

DRC

Zambia
Percent

EE

Malawi

Kenya

Dar es
Salaam

Mozambique

*Map predates the creation of new regions of Geita, Katavi, Njombe, Simiyu and Songwe.

Source: Based on Uisso, 2016.

Achieving the UN'’s Sustainable Development Goal

of universal access to energy will require increasing
funding and improving Tanzania’s enabling environment.
First, this will mean better policy, regulation, institutions
and energy provider capacity. Second, it will mean
developing decentralised energy markets for low-income
households to power homes, public services and small
businesses. Given that it is too costly to extend the grid
to Tanzania's remotest areas, increasing investment in
decentralised energy must be a priority.

Many global estimates of energy access investment
needs do not specify the allocation required for
decentralised versus centralised energy systems, nor
for specific technologies. They also fail to compare
decentralised finance needs with the actual funding
flows from different public and private sources.

Similarly, for Tanzania, we could not find an assessment
of energy financing needs that specifies the share
required for decentralised energy. However, modelling
by the International Energy Agency (IEA) and the World
Bank is available via their ACCESS Investment Model,
which assesses the investments needed to reach
different levels (or ‘tiers’) of energy access (IEA and
World Bank, 2015). Taking electricity alone, the IEA
and World Bank estimated Tanzania’s annual average
electricity access investment needs to be US$65
million to US$2.1 billion, depending on the level of
energy service provided. The service levels are tracked
along b5 tiers, with Tier 1 representing very low-capacity
equipment such as solar lanterns, and Tier 5 equivalent
to a high-power grid connection.

Figure 6 below sets out the estimated costs of providing
electricity access along different tiers.'® To provide
everyone with a minimum of Tier 2, the level of power
needed for basic domestic energy needs such as

www.iied.org 11


http://www.iied.org

MONEY IS POWER | TRACKING FINANCE FLOWS FOR DECENTRALISED ENERGY ACCESS IN TANZANIA

Figure 6. Energy access investment needs in Tanzania by service level (tier)

Energy access investment needs in Tanzania by service level (tier)

Tier Power Typical supply
capacity technology
7 Very low solar
Tier 1 Min 3 watts lantern
solar
K Low home
Tier 2 Min 50 watts system
. medium solar
Medium home-system,
Tier 3 Min 200 watts fossil fuel-ba_sgd )
generator, mini-grid
) large solar home
4444 Hi oh system, fossil-fuel
Tier4  Min 800 watts based generator,
mini-grid, central grid
. large fossil fuel
4 Vef’y hlgh based generator,
Tler 5 Min 2000 watts central grid

s $1.2bn

Average annual cost of electricity
provision (USS billion/year)

$2.1bn

Source: IEA and World Bank, 2015.

lighting the home and charging mobile phones, an
estimated US$425 million is needed each year. This
increases to US$475 million per year for Tier 3, which
is the minimum amount of power for many productive
activities such as food processing or irrigation. Tier

3 service levels include both decentralised and
centralised supply technologies, with urban customers
in particular served by grid connections (IEA and World
Bank, 2015).

Thus Tanzania's decentralised energy finance needs can
be estimated at US$425-475 million per year based on
Tiers 2 and 3. For the purposes of this report, we use
the conservative estimate of US$425 million per year
(Tier 2), which we explain further in the methodological
note below.

This report was commissioned and edited by the
International Institute for Environment and Development
(IIED). It follows a recent study by IIED and Hivos (Rai
et al.,, 2016) which provides a global analysis of how
much international public finance for climate change

is going to decentralised energy access for the poor.
The study found that while the energy sector is a major
recipient of climate finance, just 3.5 per cent has been
earmarked specifically for decentralised energy. Low-
income countries such as Tanzania are losing out the
most: just 5 per cent of the total of US$5.6 billion
targeting energy sector projects and programmes in
2006-2015 is going to low-income countries.

'5‘Tier’ and 'multi-tier approach’ refer to the system of measuring energy access as proposed in the SE4ALL global tracking framework of 2013.
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This study of Tanzania is part of an effort to provide
better national-level analysis on finance needs and flows
for the decentralised energy sector, to help identify the
gaps and lessons learned, and to help prioritise where
public money can be best spent. It aims to provide a
baseline analysis of the international and national
public finance flows for supplying decentralised
energy access in Tanzania. Other specific objectives of
the study are to:

* Provide an initial overview of private sector
investment in decentralised energy access in
Tanzania, mapping out key actors and size of known
funds received or investments made

» Begin to gauge the extent to which the poor are being
‘left behind’ by examining which tiers of access,
geographies and population segments different types
of funders/investors are targeting

+ Identify barriers to managing and accessing
finance experienced by the government (which
disburses funds) and decentralised energy providers

* Identify key priorities for improving public and
private finance arrangements from the perspective
of different stakeholder groups.

Figure 7. Categories of stakeholders consulted

NGOs/CBOs 25%

DFls/MFIs/DPs 22.5%

IIED WORKING PAPER

The study conducted data collection and consultation
between July and October 2016. Information was
gathered from key players in the energy sector including
several government agencies (Ministry of Energy

and Minerals, Ministry of Finance and Planning, REA
and TANESCO), development partners, multilateral
agencies, financial institutions, intermediary companies,
regional programmes, NGOs and private sector energy
project developers.

The study team invited key Tanzanian stakeholders to
participate in the study, based on these criteria:

* Institutions that participate actively in implementing
projects related to the decentralised energy sector

* Institutions that financially support projects for
decentralised energy

* Organisations with significant experience and
knowledge of decentralised energy services.

Forty institutions were consulted (Figure 7). A full list of
stakeholders is provided in Annex 1.

Energy companies 32.5%

Regional programmes 2.5%

Government institutions and agencies 10%

Intermediary companies 7.5%
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The main method for data collection was document
review and consultation with stakeholders through
either face-to-face interviews, email or telephone. The
documents reviewed are listed in the references.

The main limitations to the study were the gaps

in publicly available data, the sensitivity of some
private sector investment data and the short time
period for data collection. Because of this, the study
principally focused on first mapping public funding
commitments, and second capturing stakeholders’
views on key finance needs, barriers and solutions for
the decentralised energy sector. It was not possible to
conduct in-depth mapping of private sector investment
flows nor to reach firm conclusions on how far the
current investment trajectory by energy providers

will meet the aspirations of the UN's Sustainable
Development Goals (SDGs) to ‘leave no one behind’.

The study design initially targeted 80 stakeholders for
data collection, of which half participated in the study.

It was particularly difficult to engage commercial
financial institutions, especially banks, due to

concerns over proprietary information. Some private
companies were concerned about jeopardising their
competitiveness if they shared their financial information.
This meant that several stakeholders responded

more positively to face-to-face consultation, although
budgetary constraints prevented stakeholders in

some areas from being consulted. The study also
excluded Zanzibar since their authorities collect energy
data independently.

Additional challenges related to the lack of publicly
available data, or in-country offices or contacts for
regional programmes that provide significant funding
for energy access in Tanzania. Regarding international
public finance, it was extremely difficult to accurately
differentiate between finances from regional/global/
headquarters and those from local funding. This posed
a risk of double counting.

The report compares funding commitments by the
government and development partners to overall
financing needs in the decentralised energy sector in
Tanzania. Here we use the IEA/World Bank figures
for Tanzania's energy access investment costs
estimated as US$425 million per year, equivalent to a
‘Tier 2" scenario.

We chose this figure because the IEA and World

Bank (2015) assume that, at Tier 2, all rural and urban
electricity provision would be through decentralised
solutions whereas at Tier 3, a mix of centralised and
decentralised energy is assumed.'® There are limitations
to our comparison because:

* Total decentralised energy investment needs in
Tanzania are higher than US$425 million per
year, since this figure excludes key decentralised
technologies such as larger solar home systems and
isolated mini-grids (Tier 3), as well as non-electricity
such as cook stoves

* The recorded spending commitments from
government and the development partners reviewed
for this report do include Tier 3 projects, specifically
mini-grids.

The result is that our data may overestimate the
current contribution of development partners and
the government to overall decentralised energy
finance needs.

1875 per cent of rural electricity provision will need to be through off-grid or mini-grid solutions (and 25 per cent through the grid), and 100 per cent of urban
electricity provision is through the grid. See Table A2.1 in IEA and World Bank (2015, p.74).
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Mapping funding
needs, flows and
mechanisms

This section examines the different funding needs of
stakeholder groups in the sector, the recorded funding flows
from government and development partners, and the main
financial mechanisms used to disburse funds.

2.1 Priority funding needs

Table 1 summarises the funding priorities articulated by
the stakeholders consulted.
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Table 1. Financing needs of stakeholders

Paying for fuel, maintenance and repairs
Alternative means (non-cash) of financing
energy access

Paying for electrical equipment (eg
fridges, TV, power tools)

Paying for upgrading and new energy
products or services (eg grid connection,
montbhly tariffs)

Start-up capital for business resulting
from access to energy (ie productive use)

Working capital

Technical feasibility studies (eg EIA,
business/financial plans)

Seed capital for early stage research
and enterprise development eg concept
design, feasibility analysis, piloting
Investment capital

Trainers (eg solar technicians)
Solutions to address customer
affordability gap

Piloting and demonstrating models of
service delivery

Improve technology to meet customer
needs (eg upgrading systems and
packages to meet customer requirements
and collect payments)

Address infrastructure barriers (eg
transport and connection to remote
places)

Concessional finance for energy
providers and users

Risk guarantees and risk mitigation
instruments (eg protect against currency
fluctuations)

Capacity development

Technical advisory services including
legal arrangements

Capacity building and training (eg energy
ministry officials, regulators, universities)
Market development (eg resource
mapping, feasibility studies, business)
development services

Policy and regulatory development:
identifying and reforming policy, laws and
regulations needed to attract investment
(eg feed-in tariffs, product standards)
Incentives (eg matching grants,
performance grants and credit line)
Technical assistance (eg transaction
advisors)

Personal savings
Local savings group
Retailer finance
scheme eg pay-as-
you-go, rent-to-own
Loan (eg from
microfinance
institution)

Use of assets

Grants
Concessional loans
Equity

Credit guarantees
Credit lines

Risk mitigation
instruments (eg
political risk
insurance)
Results-based
financing

Mobile payment
platforms (pay-as-you-
go and rent-to-own
models)

Grants
Concessional loans
Line of credit line
Risk guarantees
Syndication for large
projects
Shareholding
Refinancing
Technical support
Transaction advisory

Grants
Loans from DFls
Domestic taxes

MONEY IS POWER | TRACKING FINANCE FLOWS FOR DECENTRALISED ENERGY ACCESS IN TANZANIA

Households

Small and medium
enterprises
(SMEs)/
entrepreneurs
Social services
providers
(dispensaries,
schools, local
markets)

Financial
aggregators (eg
Sunfunder)
Energy service
providers and
pay-as-you-

go companies
(NGOs,
faith-based

and for-profit
organisations, eg
Mobisol/off-grid
electric)

MFls (eg AfDB,
IFC, AFD)

DFls (UNDP/GEF)

Ministry of Energy,
Ministry of Finance
and Ministry of
Environment,
Government
agencies such as
REA

University,
research and
academic
institutions
including
vocational
education training

Note: AfDB: African Development; DFI: development financing institution; EIA: environmental impact assessment; GEF: Global
Environmental Facility; IFC: International Finance Corporation; MFI: microfinance institution; REA: Rural Energy Agency; UNDP: United
Nations Development Programme.
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Funders use a range of mechanisms to finance off-

IIED WORKING PAPER

reported include results-based financing (RBF),
grants (eg matching and performance grants),

loans, lines of credits, risk guarantees, syndication,
shareholding and technical assistance including
transactional advice. Table 2 provides details of each

grid energy access. The most common instruments

funding mechanism.

Table 2. Funding mechanisms for decentralised energy access in Tanzania

RBF offers incentive payments, based
on the results achieved, to intermediaries
who deliver pre-specified outputs within
the energy access sector.

Foundation, philanthropist or government
contributes funds that ‘match’ a financial
contribution made by the beneficiary.

Funds to reward good performance and
promote best practice in implementing
development activities.

Refers to a long-term (15 year) source
of funds to financial institutions that lend
to eligible rural or renewable energy
projects, eg programmes administered
by Tanzania Investment Bank on

behalf of the Ministry of Finance under
the direction of REA and the Bank

of Tanzania.

Risk guarantees cover private lenders,
or investors through shareholder loans,
against the risk of a government (or
government-owned entity) failing to
perform its contractual obligations with
respect to a private project.

DFls can co-lend senior debt with
commercial banks and distribute the
risks among a broader group of lenders,
thereby limiting risk-taking. This applies
especially to larger and riskier projects
such as offshore wind power.

Development financing institution SNV's
RBF project for Pico Solar in the Lake Zone
(SNV, undated)."”

Under TEDAP, the World Bank provided
matching grants to over 35 projects including
small hydro, biomass and SHS. Matching grants
provided finances of up to 80% of the costs

of pre-investment activities, predominantly for
feasibility studies and environmental and social
impact assessments. The awarded matching
grants finance on average 52% of the costs of
pre-investment activity (World Bank, undated).'®

Through TEDAP, the World Bank established a
US$23 million credit line to support grid energy
projects. Of this, US$7.3 million was used by 3
companies — Mwenga (3.5MW), Andoya (1MW)
and Ngombeni (World Bank, undated).

Similarly, AFD through the Bank of Africa has
established a US$12million credit line facility
for RE and EE for the period 2016-2020. This
credit line will provide US$2,000-4,000 per
project primarily to finance costs of feasibility
studies and prepare project documents and
risk assessments.

The World Bank Group’s Multilateral Investment
Guarantee Agency is the largest public provider
of political risk insurance in terms of volume.

IFC and FMO provide syndicated financing

to XacBank in Mongolia that will significantly
increase access to finance for local SMEs and
especially for women entrepreneurs and other
energy project developers (FMO, 2016).'°

Notes: AFD: French Development Agency; DFI: development financing institution; FMO: Entrepreneurial Development Bank; IFC: International Finance
Corporation; REA: Rural Energy Agency; SHS: solar home system; SNV: Netherlands development organisation; TEDAP: Tanzania Energy Development Access

Programme.

'7See www.snv.org/project/results-based-financing-grid-lighting-sector
'8 See https://www.esmap.org/sites/esmap.org/files/ TEDAP%20SPPs%2011-18.pdf
°See https://www.fmo.nl/k/n1771/news/view/29468/20819/ifc-and-fmo-provide-xacbank-with-syndicated-loan-to-support-msme-borrowers.html
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Financing for off-grid decentralised energy access in
Tanzania comes mainly from the national government
budget, international public finance and private sector
investors. The points below outline the level and nature
of financing provided by each of these sources.

We analysed the national government budget from
2009/10 — 2016/17 to determine the level of funding
and priority allocated to both grid and decentralised
energy projects. It indicates that the government has
provided or committed to provide a total of around
US$2 billion (US$2,012,258,374) for decentralised
and off-grid energy access combined (URT, 2016). Of

this, only US$40 million (US$40,147,460) or 2 per cent

of government funding for the energy sector was for off-
grid services.

Over the eight financial years examined, the highest
annual funding for off-grid energy was in 2010/11

(4.3 per cent of total spend that year) and 2016/17

(4.0 per cent of total spend that year). Table 3 presents
the proportions of annual and overall national funding for
grid and decentralised energy services from 2009/10 to
2016/17 (URT, 2016).

Spending commitments for decentralised energy
increased considerably in 2016/17. However, over the
whole eight-year period, the government's average
annual contribution to decentralised energy has been
relatively modest — about US$5 million per year. This
represents just 1 per cent of the US$425 million the
World Bank and IEA estimated is needed annually to
provide everyone with a Tier 2 energy service.

Further details on annual spend by the government is
available in Annex 2.

Table 3. Annual government spending on energy access in Tanzania

Annual Spending (USS) by the Tanzanian Government on Energy Access
in Tanzania Mainland 2009/10-2016/17 by grid-based . and decentralised energy

SOmn

E I $67mn
$1.3mn

A I $70.2mn
2010/2011 " [THoN

A I $126.7mn
$3.4mn

2009/2010

2011/2012

$200mn

$400mn $600mn

7 I $202.2mn
2012/2013 =

2013/2014 /- T $510.4mn
SOmn

2014/2015 S5 AT

2015/2016 - 55"

2016/2017 | = ¢ 1o5

Source: URT, 2016.

7 I $335.5rmn
7 I 5216 2mn
7 I $4-40.8mn

Note: the exchange rate was US$1=2,190 Tanzanian shillings according to www.xe.com/currencyconverter, October 2016.
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There are no dedicated desk officers responsible for ~ In some limited cases, LGAs receive funding directly
energy policy and implementation at local government  for implementation and/or promotion of access to

level, nor does energy have a specific budget code. cleaner energy services, such as improved cook
Energy-related matters are incorporated into other stoves. In these situations LGAs become managers of
departments, particularly environment and natural funds and civil society organisations work directly with
resource departments. Project implementers, both them as partners.

public and private sectors, tend to work directly with
energy users at the community level rather than going
via the local government authorities. LGA staff may be
brought into the project implementation process as
one of several local stakeholders.

Regarding grid connection, LGAs have a different
role. TANESCO, which owns and manages the
national grid, has offices in each of the local
government authorities. This arrangement facilitates
the co-ordination and promotion of grid energy access
throughout the LGAs.

Local government authorities (LGAs) have very limited programmes. Table 4 presents the data that was

involvement in managing and disbursing funds for available on investments in decentralised energy access
decentralised energy access in Tanzania (see Box 1). through regional programmes.?°

International public finance for energy comes from Development partners are playing a key role in financing
bilateral and multilateral development partners as well energy in Tanzania. The study identified nearly US$1.6
as regional programmes, such as Power Africa from billion (US$1,593,920,693) in spending commitments
the US Agency for International Development (USAID).  for the energy sector over the 2008-21 period. The
Due to the lack of a local presence in Tanzania, it was length and timeframe of spending commitments vary by
difficult to access and verify information from regional partner, though a typical timeframe is 6—10 years.

Table 4. Finances of regional programmes for decentralised energy in Tanzania

SREP (2016-20) 70,000,000 60.5 AfDB (2015)2
USAID-Power Africa (2011-16) 22,200,000 19.2 EDPG (2016)°
US-ACEF (2012-18) 13,850,292 12.0 Morton (2015)°
AECEF (from 2011) 9,159,191 7.9 AECF (undated)®
SEFA (2014) 420,000 0.4 AfDB (2016)°
Total 115,629,483 100.0

Notes: AECF: Africa Enterprise Development Fund; SEFA: Sustainable Energy Fund for Africa; SREP: Scaling-up Renewable

Energy Programme; US-ACEF: United States - Africa Clean Energy Finance Initiative; USAID: United States Agency for International
Development.

2 African Development Bank (2015) https://www.afdb.org/en/news-and-events/article/tanzanias-untapped-renewable-energy-resources-
ripe-for-investment-states-report-14439/

°EDPG, 2016

°Morton, J. (2015) https://www.opic.gov/blog/renewables/u-s-africa-clean-energy-finance-initiative-supporting-renewable-energy-to-
power-africa

4 AECF Africa http://www.aecfafrica.org/portfolio/projects

¢Personal communication; AfDB TZ Field office, August 29t 2016

20The study team has a full list of projects financed by the Energy and Environment Partnership regional programme in Tanzania's mainland, but no financial
information.
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The level of contributions and type of energy project per year. This represents approximately 6 per cent
funded differs considerably. The World Bank is of the US$425 million that the World Bank and IEA
the largest donor, accounting for around a third of estimated is needed each year to provide Tanzania with
all funding commitments, combining grid and off- Tier 2 access.

grid energy.

More detail on the total spend by development partners,
Taking the total of all development partners’ and the division between on and off-grid financing, is
contributions for this 13-year period, the largest share of provided in Annex 3.

funding is channelled to support on-grid energy access.
Out of the US$1.6 billion, about 11 per cent — US$174
million — was earmarked for decentralised energy and
89 per cent for grid energy.

The major donors in financing decentralised energy
were the UK's Department for International Development
(DfID), the EU and the French Development Agency
(AFD). Solar and hydropower were the technologies

Table 5 shows the average annual spend by that received the largest proportion of funds from
development partner, differentiated by grid and development partners. Almost all development partners
decentralised energy spending. provided technical assistance (TA) as part of their

Current average annual funding for energy from all support in financing (Table 6).

development partners is around US$26.8 million

Table 5. Development partner average annual spending on energy access in Tanzania

Average Annual Spending (USS) by Development Partners on Energy Access
in Tanzania Mainland 2008-2021* by grid-based % and decentralised energy

0 10mn 20mn 30mn 40mn 50mn
A I N N $44.7mn
wB $2.6mn
I S30mn
EU A $3.9mn
£ I N $32.8mn
AfD $6.8mn

L 2
Sweden .\ — I $17.2mn

I A E _ $1 9mn

SO
pfiD - 2200 -

Korea .\ SOT $7.7mn

X I $5mn
SOmn

Netherlands ﬁ%.sszrhlr:n !

Germany

W $17
USAID S5

A Il $2.3mn
Canada S0mn

* Time frames vary by each development partner but typically range from 6 to 10 year commitments over the 2008-2021 period

Source: EPDG, 2016.
Notes: AFD: French Development Agency; African Development Bank; DfID: UK Department for International Development; EU:
European Union; JICA: Japan International Cooperation Agency; USAID: United States Agency for International Development.
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Table 6. Finance from development partners for decentralised energy in Tanzania

DfID (2014-19) 62,708,000
EU (2008-18) 39,092,544
AFD (2016-21) 34,100,000
World Bank (2009-20) 28,660,000
Sweden (2010-21) 4,400,000
Netherlands (2011-17) 2,826,997
Norway (2011-19) 1,845,760
USAID (2013-21) 800,000
Total 174,433,301

Source: EDPG, 2016.
Note: TA: technical assistance.

35.9 TA, solar and geothermal
22.4 TA, hydro and solar
19.5 TA, RE and EE
16.4 TA and solar
2.5 TA on biofuel and solar
1.6 TA and biogas
1.1 TA and biogas
0.5 Renewable energy

Exchange rates: 1=US$1.10; SEK1=US$0.11; £1=US$1.22; C$1=US$0.76; NOK1=US$0.12; 1US$=TZS2,190; US$1=¥103.48,

according to www.xe.com/currencyconverter, October 2016.

As noted earlier, development partners channel
financing for grid and decentralised energy access
through different mechanisms. These include grants,
loans/credit or a combination of both grants and

loans. The study shows that nearly three-quarters
(72.9 per cent) of financing by development partners
was channeled as grants, with the remainder distributed
as credits/loans (18.3 per cent) or as a combination of
both grants and loan (8.8 per cent). Table 7 shows the
mechanism for financing decentralised energy for each
development partner in Tanzania.

Commercial banks are currently not engaged in
financing energy access but could become a promising
source of finance in the future. Discussion with
stakeholders revealed a number of reasons why energy
developers are reluctant to take loans from commercial
banks. These include: 1) a lack of finance for long-term
projects (eg 512 years); 2) high interest rates of up to
15 per cent and 25 per cent of the loan; 3) the demand
for collateral from borrowers; and 4) the requirement
for equity of up to 30 per cent of the loan (Nchwali,

2011). The high cost of borrowing discourages many
small-scale companies, particularly when considering
borrowing for long-term projects. In contrast, and
because of short-term deposit funds, commercial banks
in Tanzania prefer a short lending tenure of one year,
which is usually impractical for energy projects. Apart
from the short tenure lending challenges, commercial
banks are also very sensitive to currency fluctuations.
To safeguard themselves from loss due to recurrent
currency fluctuations, commercial banks set interest
rates high, deterring many small companies from taking
out loans.

A wide range of organisations are receiving finance for
off-grid energy access in Tanzania. Primary recipients
are international NGOs and companies, followed by
local NGOs and private companies. Government
agencies also receive finance, particularly for grid
energy access. This includes the Ministry of Energy and
Minerals, TANESCO and the REA.

Table 8 illustrates the amount of public funding received
by different stakeholders operating in the decentralised
energy space. It covers a mix of project developers,
distributors of standalone products, and organisations
providing various support services to the sector (advice,
project development support, financial intermediaries,
pilot exercises).
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Table 7. Financing mechanisms for grid and decentralised energy access in Tanzania

World Bank (2009-20) 520,120,000 32.6 Grant 73
EU (2008-18) 248,882,544 15.6 Grant

Sweden (2010-21) 193,490,000 12.1 Grant

Norway (2011-19) 110,809,705 7.0 Grant

DfID (2014-19) 62,708,000 3.9 Grant

Netherlands (2011-17) 15,430,093 1.0 Grant

Canada (2013-18) 11,400,000 0.7 Grant

JICA (2010-17) 125,336,751 7.9 53.3% grant 46.7% loan 9
USAID (2013-21) 14,150,000 0.9 89.4% grant 10.6% loan

AFD (2016-21) 198,000,000 12.4 Loan 18
Korea (2010-17) 53,900,000 3.4 Loan

Germany (2010-18) 39,693,600 2.5 Loan

Total 1,593,920,693 100 100

Source: EDPG, 2016.

Table 8 covers approximately US$65 million worth

of funding provided by a range of funders, from
development partners like the EU and USAID, to NGOs
or financial intermediaries (a full version of this table is
given in Annex 4, which lists the funding institutions).
The table identifies funding amounts per stakeholder,
but also the maximum tier of electricity access (from

1 to 4) that they serve. Entities engaged in energy for
cooking were not tracked using the multi-tier framework,
so they are identified as biomass.

The data covers funding as reported by stakeholders

to the researchers. It provides an initial mapping rather
than a comprehensive account of where development
partners are directing finance. See Annex 4 for details.

Compared to domestic companies, on the whole
international companies and NGOs are receiving
higher levels of funds. The NGOs ACRA Foundation
and the European Committee for Agricultural Training
(CEFA), and the business Off-Grid Electric (Ashden,

2014)%' have accessed the most funding. This is
mainly because they focus on larger systems at Tiers

3 and 4, such as mini-grids. A few domestic players
have been successful in raising significant amounts

of funds, notably the local NGO Tanzania Traditional
Energy Development Organisation (TATEDO), and
company Ensol. Funding for the NGO Tanzania Forest
Conservation Group (TFCG) is also of interest since it
is for cooking energy, with a focus on energy efficiency
through improved charcoal production.

Many of the entities listed are receiving significant
funding from other sources. The financial intermediary
Sunfunder has raised US$50 million through the
Beyond the Grid Solar Fund involving the Overseas
Private Investment Corporation, MCE Social Capital and
The Rockefeller Foundation.?? The company Off-grid
Electric has raised US$118 million in debt and equity
financing from a range of investors and development
financing institutions.®

21 Off-Grid Electric's Tanzanian-registered business manages sales of solar services from its headquarters in Arusha, and its Seychelles-registered business
manages investment, hardware and software development. See https://www.ashden.org/files/case_studies/OFF GRID FULL_O.pdf
22 See http://blog.sunfunder.com/post/151718833366/sunfunder-reaches-first-close-of-the-60m-beyond

23 See https://www.crunchbase.com/organization/off-grid-electric#/entity
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Table 8. Finance received for decentralised energy access in Tanzania

Financing received for decentralised energy access in Tanzania Mainland as reported by stakeholders

International Companies

Off-grid Electric/M-Power
Mobisol

Sunfunder

JUMEME Rural Power Supply Ltd

Local Companies

Ensol (T) Limited
SUNNRGY Systems Ltd
Envotec Services Ltd
RESCO (T) Ltd

KAKUTE Projects Co. Ltd
L's Solutions Ltd
SESCOM Ltd

International NGOs

ARTI Energy
ACRA Foundation
CEFA

Local NGOs

TFCG
FECE
APCCC
TAREBI
NGSEN
TaTEDO

Tier14 Tier24% Tier34%% Tier44%%% Biomass @
= $63mn
—s%1in
~$150000 [y
————$79mn

—————————$54mn [

+$86000

+$20000 [ e
—e$407000

*$64000

s$100000 [ e
+5100,000 L ]

—$4mn
—— = —S5127mn
——f===————$109mn

$8.8mn [ ]

—$483,000

-$150,000
—$316000
—$330000
——$65mn [ [

——Funding amount (US$)

Source: Study authors/IIED
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T