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Development Finance
Institutions (DFIs)

» Specialised, government-backed development banks
designed to support private sector growth in low- and
middle-income countries.

* Total annual investments have increased by more than

seven-fold over the last two decades, from $12 billion
in 2000 to $87 billion in 2017.
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e Massive structural reforms since 2017 to increase
investment capacity and social mandate.

Development
 Development Finance Review (DFAT, 2023) Finance Review

NEW APPROACHES FOR A CHANGING LANDSCAPE
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* Very limited quantitative impact evaluations of DFIs
despite surge in funding and importance.

 Very little 1s known about the impact of DFI
investment 1itself relative to alternative forms of
development financing (Attridge et al. 2019).

* Of almost 200 papers, only 10 mvolve quantitative
analysis and virtually none establish a robust
counterfactual to DFI investment (Attridge et al. 2019).
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Objective

* Compare DFI investments to non-
DFI investments with similar
characteristics, using night lights
data for cross-country analysis.

* Building a project-level database
has not been conducted in the
academic literature to date.

* Infrastructure projects, especially in
the energy generation sector,
represent one of the largest
categories of DFI loan allocation
across the developing world.




Building a dataset of power plants

* Power plants are capable of being uniquely located with a single pair of coordinates.

* Energy sources include:
* Fossil fuels (coal, oil, natural gas),
» Renewable energy (hydro, solar, wind),
* Biomass (rice straw, wood chips, sugarcane waste).

* Four criteria:
* Began and completed construction between 2000 and 2017,
* Operational as of November 2023,
* Located within a low- or middle-income country in South Asia or East Asia and the Pacific,
* Identified investment is for the greenfield construction of the power plant only.



Identifying DFI-funded power plants
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Selected DFI-funded power plants

Vina Eco Board power plant, Vietnam Gul Ahmed wind farm, Pakistan Cagayan de Oro solar power project, Philippines



Identifying non-DFI funded power plants

» World Bank Private Participation in Infrastructure (PPI) database.
* Built exclusively from publicly available resources and updated every six months.

* Projects do not have to be entirely privately owned, financed, or operated — some also involve
public participation via state-owned commercial banks.



Selected non-DFI funded power plants

Limay coal-fired power plant, Philippines

Pawan Danavi wind farm, Sri Lanka Godawari Naukh CSP solar power plant, India Fengdu County biomass power plant, China



Matching investment information to GPS coor
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Characteristics of completed dataset

Region Country Income status No. DFI funded power No. non-DFI funded
plants power plants
South Asia Bangladesh Lower middle 8 7
South Asia India Lower middle 24 19
South Asia Nepal Lower middle 3 3
South Asia Pakistan Lower middle 17 3
South Asia Sri Lanka Lower middle 3 7
East Asia and Pacific Cambodia Lower middle 0 7
East Asia and Pacific China Upper middle 4 19
East Asia and Pacific Indonesia Upper middle 1 4
East Asia and Pacific Lao PDR Lower middle 1 2
East Asia and Pacific Malaysia Upper middle 0 8
East Asia and Pacific Myanmar Lower middle 0 2
East Asia and Pacific Philippines Lower middle 5 3
East Asia and Pacific Thailand Upper middle 9 26
East Asia and Pacific Vietnam Lower middle 8 17
83 127



Variables

Total investment amount in USD millions at contract signature

Year in which construction began

1. Host country

2. Treatment status (DFI vs non-DFI funded)
3. Name(s) of power plant

4. Exact latitude and longitude coordinates
5. Fuel type

6. Capacity in MW

7.

8.

9.

Year in which power plant began generating electricity



Analysis of night lights data

Collected from satellite imagery which shows the night-time illumination of the Earth’s surface.

Widely used metric in development economics.

Defence Meteorological Satellite Program (DMSP), 1992 — 2013
Visible Infrared Imaging Radiometer Suite (VIIRS), 2013 - 2023




Confirming power plant coordinates




onfirming power plant coordinates
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Confirming power plant coordinates

[19]:




irming power plant coordinates
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Capturing night lights images

10km radius
* Large enough to encompass surrounding economic activity.
* Small enough to avoid capturing distant light emissions.

DMSP (1992 — 2013)
VIIRS (2013 — 2023)

Sample period (2000 — 2017)
* VIIRS: 2018, 2019, 2020
* DMSP: 1997, 1998, 1999



Reading, weighting, and averaging pixel data

URL hyperlinks in a “get pixels” format.

Pixel values range from 0 (black) to 255 (white), and any value in between 1s a shade of grey.

Tally the number of pixels at each brightness level and calculate a normalised weighted average.

Brighter images yielded higher overall brightness scores.

Three-year averaged post-sample and pre-sample brightness score for each power plant.



VIIRS night lights images of selected power plants




Propensity Score Matching (PSM)

A statistical method used to reduce bias by balancing the distribution of covariates between the
treatment and control group, thereby making them more comparable.

Dependent variable: Three-year averaged post-sample VIIRS brightness score

Treatment variable: DFI status of the power plant

Matching variables:

* Fuel type
Capacity (MW)
Construction start year

Year of operation

Total investment amount (USD millions)
Host country



Results 1

ATE P-value
Nearest neighbours =3 16.33019 0.035
Nearest neighbours = 4 15.93909 0.041

Nearest neighbours =5 16.80265 0.025



Results 2

* Additional matching variables:
* Three-year averaged pre-sample DMSP brightness score
* Distance in km from power plant to capital city of host country

 Controls for:
* Potential baseline differences in levels of development
* Extent to which DFI or non-DFI investments might be more likely to exist in remote areas

ATE P-value
Nearest neighbours =3 16.87834 0.007
Nearest neighbours = 4 14.04581 0.012

Nearest neighbours =5 16.06519 0.002



Concluding remarks

* DFI investment has a greater impact on the economic development of surrounding regions.

 ATE: 16
* Average VIIRS brightness score: 200
* 16/200 = 8% effect

* FElasticity of regional GDP to brightness = 17.9% — 93.6%
* Multiplying by 0.08 = 1.4% — 7.5%
* 1% increase in GDP associated with a 2% decline in local poverty

* DFI funding represents an approximate 2.8% to 15% reduction in local poverty

* This study provides preliminary evidence on the impacts of DFI investments.



Questions?
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