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Catalysing private investment in infrastructure with
development finance

Development finance, guided by the principle of additionality,
is directed towards accelerating private financing in essential
sectors in developing markets. The cost of delivering access
to sustainable energy to all the world's poor requires a
mobilisation of over $1 trillion annual investment (SE4 AL,
2015). Private capital is increasingly flowing to developing
and frontier markets, but in the latter, it remains insufficient
to meet infrastructure needs, notably in the power sector
(Collier, 2013). This creates a barrier to energy development
across much of sub-Saharan Africa (Aly et al. 2019).

Development finance institutions’ (DFI) investment strategies, exemplified by
CDC's portfolio, target projects with high potential development returns (in
terms of estimated outputs and outcomes for economy, government revenues,
and infrastructure services) as well as higher investment risk (Dalberg

2017). DFIs can assume part of the risk directly through providing equity,
concessionary debt or with security instruments such as guarantees and political
risk insurance. This shapes a more palatable investment for private lenders,
presenting a lower risk profile than a utility project in a frontier market would
otherwise exhibit. DFI interventions are valuable in mobilising capital from
other private investors: from 2012 to 2015, DFIs mobilised an additional $24 billion
of private capital for projects in Africa (Benn, Sangaré, and Hos 2017). Out of the
total funds mobilised globally, 25 per cent was allocated to the energy sector.

This strategy operates in two stages, by:

- Maximising the additionality of DFI funds, by ensuring an investment truly
represents added value to the particular context, rather than substituting for,
or competing with, another possible source of private investment

- Producing a demonstration or catalytic effect, by illustrating the feasibility
and viability of a project in the sector and country in question. Investments
aim not only to have successful implementation, but to offer encouragement
for other investors to follow (Dalberg 2017).

$1 trillion +

The cost of delivering access to
sustainable energy to all the world's
poor requires a mobilisation of over
$1trillion annual investment.

$24 billion

From 2012 to 2015, DFIs mobilised an
additional $24 billion of private
capital for projects in Africa. Out of
the total funds mobilised globally, 25
per cent was allocated to the energy
sector.
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DFI loans that offer preferable financing terms to commercial lenders, or by
financing a risky project where other lenders may not be willing to commit funds,
contribute added value (Dalberg 2012). In some cases, DFI funds are so critical that
a project may not be financed in their absence. DFI participation may represent

a less critical component to some more mature projects with more experienced
developers. Conversely, difficult projects can have the opposite effect, creating
perceptions that the enabling environment is insufficient and creates overly
burdensome transactions. On the other side of the transaction, a hobbled or
failing DFI project can paint a negative image of private participation in project
financing from the perspective of the government. The need to protect bilateral
relationships with governments is a strong incentive for upholding project
agreements, meaning that in some cases the mere presence of a DFI investor can
add a ‘halo effect, where the risk of default on the project is lowered. DFIs are
disinclined to threaten the stability of broader country lending programmes and
political relationships, to avoid the need to trigger sovereign guarantees or more
severe consequences for future lending or development assistance.

Investments from DFIs can spark a change in the ‘investment climate’ by

introducing international private capital where previously it was scarce. The >»

entry of other foreign investors to a transaction can also encourage companies Investments from DFIs

to consider the market for investment. can spark a change in the
DFI investments mitigate project finance risks by design. Legal uncertainty and ‘investment climate’ by
currency fluctuations all impact project viability, and are common in developing introducing international
markets, compounding the perceived political risks. These weaken the bankability private capital where

of long-term contracts such as concessions or PPAs, as well as threatening
contractual arrangements for land acquisition. With the halo effect of DFI
investment, private financiers can come on board to participate in a project. Figure
3 shows revealing data on how the level of DFI financing tracks total private sector
investments in independent power producers (IPPs) in sub-Saharan Africa since
1994. Rolling average investment grows over time. This offers preliminary evidence
of the importance of DFI participation to underpin—and ‘crowd in—private
capital for project development in high-risk environments, showing that private
investments are unlikely to occur in the absence of donor investments (and vice
versa). However, the correlation alone cannot be understood to imply a causative
effect.

previously it was scarce.
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Figure 3: Charting DFI and total IPP investments in Africa, $ millions (Source: IPP database (2019,
unpublished), Power Futures Lab, University of Cape Town)

There is little empirical evidence on whether DFI investments have a causal
effect on encouraging future infrastructure investments. Measuring a
demonstration effect is a delicate challenge, considering the long timeframes
involved in developing, implementing, and establishing a project as viable.

The complex array of factors surrounding investment in any market make

any causal argument difficult to reveal. A case of a hydropower transaction
carried out in Nepal by GuarantCo (a PIDG company) finds that the transaction
helped familiarise local financial institutions with other large hydroelectric
power developments in the country and raised interest among other
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international private lenders and DFIs for investing in the sector (Lion's Head
Global Partners 2018). In addition, it improved local actors’ understanding of
international private lenders’ environmental and social impact requirements.
The involvement of KfW (the German development bank) in supporting
successive IPP procurement rounds in Uganda demonstrated that private
investment in small hydro, biomass and solar plants is viable. Indeed, today,
Uganda has the highest number of IPPs in Africa (excluding South Africa).
Spratt and Ryan-Collins (2012) review evidence for the demonstration effect of
DFlinfrastructure investments to crowd in private capital. Observed, anecdotal
evidence from DFIs shows that making a commercially successful investment
in a frontier market can prove a higher risk-return ratio than might otherwise
be expected by investors, and improve investors’ perceptions of that market.
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Enabling environment and political factors

The extent to which improving infrastructure can have an
impact on people’s lives and the wider economy depends on
political economy and institutional factors (Eberhard et al.
2017b; Aly et al. 2019). The quality of regulation, governance, and
policy have a major impact on a project’s success, particularly
in terms of distributional and gender effects. (Cook 2011;
Peters, Sievert, and Toman 2019; Barman et al. 2017; Pueyo and
Maestre 2019; Eberhard and Gratwick 2011). Policies to promote
electrification or investment in renewables are essential to
enable sustained private investment in those areas (IOB 2013;
Eberhard et al. 2017a; Thillairajan, Deep, and Mahalingam 2013).

Pro-poor policies and governance are important in tackling energy poverty.
The level of democracy in sub-Saharan African countries seems to influence
the distributional outcomes of electricity sector development, with more
democratic contexts providing greater benefits for poorer populations than
countries with more autocratic political environments (Trotter 2016). The
presence of democratic institutions and institutional quality also determine
the level of electricity consumption in Africa, supporting the argument for

an integrated approach with good governance in electricity service provision
(Ahlborg et al. 2015). The amount of poverty reduction that results from overall
economic growth decreases when inequality is higher and development levels
lower (Bacon and Kojima 2016). Reducing inequality should be a key lever in
efforts to boost the poverty reduction that results from economic growth and
increased energy consumption.

A country’s institutional governance culture and policies are critical in deciding
how to implement electrification programmes as well as infrastructure
procurements more generally. Regulatory decisions and tariff policies
contribute significantly to the impact of electricity on welfare, notably in
ensuring affordability of electricity for poor populations (Pacudan and Hamdan
2019). They also contribute to cost recovery and the financial sustainability of
grid systems (Bacon and Kojima 2016). The impact of interventions to improve
electricity supply at a local level on women, such as in employment creation,
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Directions for future research

Considerable evidence has been produced to investigate how
electricity access and quality affect livelihoods, wellbeing,
and related economic and development impact. But several
key dimensions of this question have received less attention:

- Thelong-term distributional effect of electrification models on bottom-of-
pyramid (lowest-income) consumers. For example, what design characteristics
of an investment or programme ensure it benefits those with greatest need (not
accrue merely to consumers with higher buying power)?

- Related to this, the factors affecting affordability of modern energy to those
bottom-of-pyramid consumers, and design aspects to incorporate sophisticated
understanding of affordability.

- The different impact on, and use of electricity by women and men, considering
the structural and contextual factors that shape these differences (Bradshaw
2018). This isimportant to provide understanding, for example, of how
electrification investments, programmes, and businesses might integrate
gender-sensitive approaches into their model. This includes targeting
women customers, appointing women decision-makers and designers, and
designing complementary frameworks and interventions to benefit women's
empowerment through electricity use.

Such work requires serious qualitative engagement with local data,
complementing quantitative methods, to understand the contextual factors
affecting consumers’ decision-making and ability to take advantage of new
technologies. In-depth interviews, case studies and participatory approaches
are powerful tools to shed light on the tangible and intangible contextual
factors shaping men and women's economic decisions. Social norms, gender,
roles, and cultural or religious mores have important influence in these choices,
which need to inform the design of business models and programmes for
maximum impact and sustainability.

More attention could be given to the modalities and long-term effects of
investing in electricity infrastructure projects in high-risk geographies.
Understanding the conditions that contribute to a project’s demonstration
effects could contribute to a project design that more successfully encourages
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private capital flows by ‘crowding in’ future private sector investment. The
way that private investors engage in a market after electrification occurs is
also little understood, although perhaps too complex to measure. Innovative
mechanisms to de-risk infrastructure investments in Africa are being tested,
including insurance tools, bundling, and standardisation (Collier 2014). These
can benefit from broader qualitative research on the effectiveness and
persuasiveness of these tools for risk-averse private investors.

In the environmental dimensions, most work focuses on the potential for
emissions mitigation through renewables. However, there are trade-offs
between reducing greenhouse gas emissions and other environmental
impact produced by different energy technologies, notably in terms of

land use, watercourse changes, and biodiversity (key considerations of the
water-energy-food-climate nexus). These are better understood in the case

of hydroelectric dams, for instance, but little scholarship seems to exist on

the trade-offs between land-use for solar PV and agriculture in developing
contexts. Moreover, few studies explore how electricity might substitute or
reduce land-intensive industries, which is an interesting area to consider in the
context of natural resource stress. In addition, several studies mention the need
for greater attention to waste management systems, especially in light of new
battery-supported solar technologies spreading through rural areas.

In developing countries with small systems, more research and innovative
technological approaches are needed to address the repercussions of adding
high shares of low-cost variable renewable energy for system stability and
reliability. What are the requirements for complementary flexible resources,
storage, and ancillary services? What future power market reforms are needed
to deliver adequate, reliable and competitively-priced electricity to support
social and economic development? And what are the implications for the
evolution of power markets? Few developing countries have fully competitive
wholesale or retail power markets. Because of more challenging investment
climates, private investment in new power generation is usually supported by
long-term contracts. These may be competitively procured—competition for
the market—while competition in the market is constrained. Rapid adoption of
disruptive energy innovations, including greater shares of low-cost renewable
energy and decentralised energy, where consumers can also be producers of
electricity, may allow developing countries to leapfrog the more conventional
power market designs of industrialised countries. We could see innovations in
the evolution of markets for flexible resources and decentralised transactions.

Previous research has focused mostly on the impact of investments in power
generation and on approaches to widen access to electricity. Relatively little
work has looked specifically at the impact of investments in transmission
(other than cross-border connections) and distribution companies on
development outcomes, in part because relatively fewer privately-financed
investments have targeted these sectors (African Development Bank,
Association of Power Utilities of Africa, 2019). But new initiatives, such as CDC'’s
Gridworks, are creating new opportunities to explore the impact of different
investment and technical assistance projects in these sectors. Innovative
approaches use debt covenants to incentivise improved performance.

More direct approaches link equity investments to board appointments, or
incorporate mechanisms to influence management appointments and offer
performance monitoring and incentives.

Finally, the growing viability of mini-grids and a range of off-grid options in
response to declining costs of renewable technologies and batteries, coupled
with innovations in smart grid technologies and business models, offer new
opportunities to understand how decentralised systems can achieve maximum
impact. In particular, researchers are gathering larger data samples from off-
grid companies to assess development impact.
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The view from our partners

2 Animmense challenge still lies ahead to provide power to over one
billion people who still lack access to electricity — 60 per cent of whom
are in sub-Saharan Africa. Eberhard and Dyson reemphasise the
importance of electricity in generating employment opportunities
and increasing household welfare and quite rightly, highlight the
need to consider the most appropriate technology to fit the regional
and country context. For sub-Saharan Africa, a combined approach
of gas, hydro, wind, solar PV and battery energy storage systems
will be essential to meet demand, balance grids, lower the cost of
generation and displace higher emissions.

Mike Scholey - CEO, Globeleq

2> The World Bank estimates that the working age population in India
increases by 1.3 million people every month. This means the country
will need to create 8.1 million jobs a year to maintain its employment
rate. The evidence review reiterates the need to continue to support
the development of cleaner power to enable the Indian economy to
achieve its full potential — creating the jobs required, improving the
quality of life for the ever-growing middle-class whilst tackling the
climate challenge.
Shivanand Nimbargi - CEO, Ayana Power

2) The evidence review highlights the transformational impact an
IPP can have on developing a market for private sector investment
in some incredibly hard places. As we develop Ruzizi 3 we hope to
have this same impact in DRC and Burundi in particular, who have
for so long struggled to mobilise capital. We are also glad to see the
wide range of impacts electricity offfers across macro, quality of life
and climate indicators which provides development agencies and
financiers a licence to operate.
Galeb Gulam - CEO, Industrial Promotion Services in East Africa, an agency
of the Aga Khan Fund for Economic Development

2 This study shows strong evidence that investment in electricity
infrastructure can create positive benefits for both people as well
as the planet. It also highlights the need for greater investment
into both grid and of f-grid networks which are an essential part of
the value chain necessary to provide access as well as improve grid
efficiency and stability. As Gridworks focuses on improving the
quantity and quality of power and the networks carrying that power,
we will use this evidence to shape our strategy and maximise the
positive outcomes of our investments.
Simon Hodson - CEO, Gridworks

» s5 per cent of Pakistan’s generation mix relies on imported fuels
which exposes the sector to fuel price volatility, contributes to import
dependence and a build-up of CO2 emissions. Eberhard and Dyson
have reinforced the significant role cleaner power generation can
have in facilitating economic growth and job creation, enhancing
living standards and contributing to climate mitigation.

Kumayl Khaleeli — CEO, Zephyr
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Appendix 1

Methodology for literature review and analysis

The methodology adopted a broad evidence review strategy including a wide
literature search and expert consultation, with the following components:

- Identify a study question and component questions (A1.1)
- Follow a search strategy or strategies (A1.2)
- Apply inclusion/exclusion criteria (A1.3)

A1.1 Study question

The study took as a starting point the following question and component
questions:

What are the effects of investments in programmes, businesses, infrastructure,
or technological solutions that provide electricity access or improve
electricity service in low-income and lower-medium income countries, either
on the electricity grid or at off-grid level? Specifically, what are the effects on:

- Microeconomic factors, household incomes, business growth, workforce
participation, economic activity?

- Community and household wellbeing, health outcomes, education, gender
equality and empowerment?

— Macroeconomic factors, private sector activity, investment, growth?

- Local and global environment, including air and ground pollution, natural
resource use/conservation, and greenhouse gas emissions?

- Future or ongoing private sector investment in similar technologies or projects
in the country, stemming from DFI activities in a local market (demonstration
effect)?

Al.2 Search strategies

Our search strategy adopted four broad pathways: database searches; expert
consultations and interviews; and review searches and snowballing. The target
literature is peer-reviewed, published academic and relevant grey literature
(working papers and institutional reports).

Database search

In the first phase, we searched databases of prominent energy journals Energy
Policy, Energy for Sustainable Development, and Nature Energy, as well as
Google Scholar, using Boolean search strings (search terms divided by operators
‘or’, ‘and’).

Examples of search strings used:

- ‘evaluation’ OR ‘impact’ OR ‘effects’ AND ‘electricity’ OR ‘energy’ OR
‘electrification’ AND ‘income’ OR ‘expenditure’ OR 'environment’ OR ‘gender’ OR
‘women’ OR ‘markets’ OR ‘industrial’ OR ‘health’ OR ‘pollution’ OR 'wellbeing' OR
'private sector' OR ‘deforestation’

- ‘evaluation  OR ‘impact’ OR ‘effects’ AND ‘electricity’ OR ‘energy’ OR
‘electrification’ AND ‘time allocation' OR 'time use".

Expert consultation

We held 10 interviews in person and via phone or video calls with 13 academic
scholars and expert practitioners with 10 institutional affiliations, who work
in various areas of electricity infrastructure research, investment, and impact
measurement. Interviews were designed to provide specific new pathways of
published research and grey literature, as well as contextual understanding
of the review question. The following individuals were consulted (by
chronological order):

— Alice Chapple and Harry Marin, PIDG

- Robert Towers, DFID

- Catherine Wolfram, University of California Berkeley, NBER
- Lissa Glasgo, Global Impact Investing Network (GIIN)

- Kat Harrison, Lean Data/Acumen
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— Dimitri Szerman, University of Mannheim, PUC-Rio, NBER

- Kristine Bos, Arif Mamun, and Duncan Chaplin, Mathematica Policy Research
- Elcin Akcura, IFC

— Priti Parikh, University College London.

Snowball and review searches

Finally, we identified recent reviews and meta-analyses of relevant literature
examining aspects of our focus question. We included the literature reviewed
in those papers, as well as studies that cited those. We followed up on
literature and scholars recommended by interviewees and snowball-searched
for literature stemming from those scholars, as well as from initial papers
identified.

A1.3 Inclusion and exclusion criteria

The 63 studies selected for inclusion in the review include only evaluations and
studies published since 2005 (with one exception from 2002).

Studies are included that examine the effects of investments in programmes,
businesses, infrastructure, or technological solutions that provide electricity
access or improve electricity service in low-income and lower-medium income
countries, specifically concerned with the effects on:

- Microeconomic factors, household incomes, business growth, workforce
participation, economic activity

- Community/household wellbeing, health outcomes, education, gender equality
and empowerment

- Macroeconomic factors, private sector activity, investment, growth

- Local and global environment, including air and ground pollution, natural
resource use/conservation, and greenhouse gas emissions

- Future private sector investment in similar technologies or projects in the
country (demonstration effect).

The review encompasses econometric or statistical analyses, as well as mixed
methods analyses, which consider counterfactual cases (notably using with/
without, difference in differences, independent variable, propensity score
matching). We code selected literature by year, study question, method, and
finding according to 23 impact categories. Additional contextual literature is
included that provides contextual social scientific and scientific analysis.
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