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toplumdan mali yardim alarak uygulamaya koydu ve tiim vatandaslara temel hizmetler
sunmaya odaklanmisti. Programin biiyiik bir kismi elektrifikasyon, kirsal yollar, icme suyu,
okullar vb projelere harcandi. Badahsan ilinde, 443 'ii mikro hidroelektrik santralleri olmak iizere
NSP tarafindan 2713 proje uygulandi. Bu arastirmada 6 ilceden 1070 érnek veri seti toplanmigtir.
Veri analizi, projenin kirsal kesimde yasayanlarin refahi lizerindeki etkisini bulmak icin Egilim
Puani Eslestirme yontemi ile yapilmistir. Refahin tespiti icin TV, bilgisayar ve telefon bulundurma
vekil olarak kullanildi. Sonuglar, tedavi grubunun kontrol gruplarindan daha fazla TV, bilgisayar
ve telefona sahip oldugunu géstermektedir. Kesin olarak, tedavi grubu muadillerine gére % 23,9
daha fazla TV, % 7,6 daha fazla bilgisayar ve % 37,6 daha fazla telefona sahiptir. Bu nedenle,
Afganistan kendi sakinlerine elektrik saglamak icin mikro hidroelektrik santralleri insa etmeye
devam etmesi éneriliyor. Clinkii mikro hidroelektrik santralleri proje faydalanicilarinin refahina
katki saglayip artirmaktadir.
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Makale Ge¢misi: Afghanistan, starting from 2003 has implemented the National Solidarity Program (NSP) with

Gelis Tarihi: 13 Subat 2021
Kabul Tarihi: 9 Kasim 2021

JEL kodu:

R11

Qo1

Cc21

Q42

053

Anahtar kelimeler:
Kirsal Kalkinma
Kirsal Elektrifikasyon
Mikro-hidroelektrik
Santralleri

Proje Etkisi
Afganistan

financial assistance from the international community and focused on delivering basic services
to all citizens. The bulk of the program was electrification, countryside roads, drinking water,
schools and etc. In Badakhshan province, 2713 projects have been implemented by NSP, of which
443 of them were the micro-hydro power plants. In this research, a dataset of 1070 samples has
been gathered from 6 districts. The data analysis was conducted with the Propensity Score
Matching method to find the impact of the project on the welfare of rural residents. For detection
of welfare the TV, computer, and cellphone possession were used as proxies. The results indicate
that the treatment group has more TVs, computers, and cellphones than control groups. Precisely
the treatment group comparing to control group has 23.9% more TVs, 7.6% more computers,
and 37.6% more cell phones. So, it's recommended that Afghanistan should continue to build
micro-hydro power plants to deliver electricity to its residents. Because it has been revealed that
the implementation of micro-hydro power are contributing and increasing the welfare project
beneficiaries.
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1.INTRODUCTION

Since 2001, Afghanistan went through a
tremendous change in delivering the basic public
services to its citizens. Back then very basic needs
of local people were unaddressed or the
infrastructure of such services were devastated
during the civil war of the 90s. Starting from late
2001, the new government initiated a series of
programs in order to provide electricity, safe
drinking water, road access and education services
to local communities. One of very first and most
successful programs was the National Solidarity
Program (NSP) which led the charge towards the
change by implementing 35000 projects and
investing over $2 billion over three phases of it. The
mentioned program has helped the local
communities especially in rural areas to construct
their micro-hydro power plants, roads, drinking
water systems and build schools. The program was
under the scheme of 80% government funding and
20% contributions from the locals (Citizen Charter
Program, 2019). This model has been largely used
in other countries like India, Sri Lanka and Rwanda
too (McCandless, 2007; Nanayakkara & Nakamura,
2007).

With the NSP scheme Badakhshan province has
received approximately $45 million in funding from
NSP for over 2713 projects with a contribution of
roughly $7.5 million from local communities. From
all over this project the energy sector has accounted
for 20% of them. 443 (346 of them micro-hydro
power plants) energy projects have been
constructed in this initiative in Badakhshan
province with a total capacity of 5296.55 KW of
electricity (Program National Solidarity, 2019).
Alongside the NSP other aid organizations are also
constructed micro-hydro power plants (GIZ, 2019).

Despite all this investment in micro-hydro power
plants in recent two decades in Afghanistan, there is
lack of empirical research in order to find the
impact of such initiatives in rural areas, especially
the welfare effect of this program. In order to lead
the way for impact evaluation, this research paper
covers 6 districts of Badakhshan province in north-
east Afghanistan. From all these 6 districts (namely
Khash, Baharak, Argo, Yaftal, Darayim and Kishem)

by questionnaire we have collected 1070 samples.
As this research is a semi-experimental one, the
data has been collected from two groups, the
villages with micro-hydro power plants (the
treatment group) and the ones without micro-
hydro power plants (control group). From the total
sample size 595 questionnaires were collected from
the treatment group and 475 from the control
group. The villages were selected based on their
demographic and baseline characteristics from the
NSP projects database, which has been reached
from their provincial department in Badakhshan
province. All the process of design, implementation,
data collection and interpretation of the data has
been carried out by the authors and a team of data
collectors.

The proxy for welfare in this research is the
ownership of TVs, computers and cellphones as well
as hours of using the TVs and computers by the
households. The data has been analyzed in STATA
16 using the propensity score matching technique.
In the upcoming part the literature has been
reviewed, data and methodology has been
addressed, and the research ends with reporting the
findings and conclusion.

2.LITERATURE REVIEW

In the literature the micro-hydro power plants are
those with the capacity of under 1 MW (Kaldellis,
2007). In this study the covered power plants
capacities are not exceeding 280 KW, for this reason
they can be classified under the micro-hydro power
plants. 346 micro-hydro power plants which has
been built in Badakhshan by NSP the total cost was
$8.66 million. Which is cost effective for 5296 KW of
electricity on average 1635$ has been used to
construct 1KW of electricity (Program National
Solidarity, 2019).

For developing countries it's necessary to have
electricity in distance areas and communities (liu,
Masera, & Esser, 2014), to foster the economic
growth (Sadiqgi et al. 2017) and they are cost
effective and efficient than those of larger and small
hydro-power plants. Because they don’t need for
heavy investment on electricity networks,
maintenance and management (Kazimi et al. 1985).
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It's not just the developing countries taking the
micro-hydro power plants approach to generate
energy and also the developed countries are taking
the same initiatives to deliver electricity services to
remote and scattered populated areas. Because they
are exhausting their main capacities on large and
medium size dams and power plants so, they are
heading towards the small and micro hydro-power
plants, which are very efficient while serving the
distant communities (liu et al. 2014; Kaldellis,
2007)

There are some studies concerning with usage,
management schemes and the level of satisfaction
as well as the outcome of the micro-hydro power
plants in Afghanistan (Bhandari, Richter et al. 2015;
Barakat, 2006; Beath et al. 2015). The rest of these
studies were to find either the beneficiaries are
satisfied with the level of outcome or not. The
findings of this research indicates that the National
Solidarity Program (among which the micro-hydro
power plants were one the best initiatives of it) had
a positive impact on the life of millions. This is
because the residents have now access to water,
electricity and participating in democratic
processes.

The micro-hydro power plants in Afghanistan were
built under the joint work between the government
(NSP) and the local communities. With this scheme
the government was trying to involve the local
residents into finding the priorities for every area
and engaging them to build and construct the
projects which would have a significant impact on
the level of success for the projects. This scheme has
been done in several other countries which resulted
in good outcomes for project management
(Bajracharya et al. 2007; McCandless, 2007).

Unlike other micro-hydro power plants around the
world, in Afghanistan’s case the generated power is
being used for light, TV, computer and cellphone
charging. So in this case there won’t be any concern
regarding the impact of micro-hydro powers on
economic growth, because the commercial and
industry usages is nearly zero due to small scale
capacity, which can cover only the needs of
households. It's worth to mention that the majority
of micro-hydro power plants has been built in

villages that, there weren’t any electricity services
before. So, the capacities designed to meet the needs
of households, not taking the economic activities
into account in designing process. But in some
countries the energy from the micro-hydro power
plants has been used for industrial production and
small scale businesses, resulting in the increase in
production and income (Kirubi et al. 2009).

But the ownership remains to the community as in
Afghanistan’s case or some cooperatives have been
involved in the process in some other developing
countries (Khennas & Barnett, 2000). The scheme of
giving the ownership to the communities is that
they are trying to minimize the opposition and
transfer the responsibility of operating it to the
community (Nanayakkara & Nakamura, 2007). In
every country as there are lots of micro-hydro
powers operating them with a centralized entity
would be challenging. As the communities can
manage it very cost effectively and efficiently
compared to those of centralized one (Ping, Jiang, &
Li, 2011; Yolchi, 2020).

The impact evaluation has been used to assess the
effects of development projects on life of
beneficiaries. So, governments for the purpose of
policies effectiveness or policy changes, and
academic institutions for academic use, are using
the impact evaluation. Taking all these studies into
account in the case of Afghanistan there is a gap in
the area of impact evaluation of micro-hydro power
plants. To fill this gap this study has been
undertaken to uncover the level of magnitude of the
impact of this initiative into the lives of local
residents.

3.DATA AND METHODOLOGY

The data for this research paper have been collected
from six districts of Badakhshan province which
locates in North-eastern region of Afghanistan. The
project has been designed by the authors and
approved by faculty of economics of Badakhshan
University. After completing the official procedure
and ethical approval of the related department the
project started. The data collection began in July
2019 and ended up at September 2019. All over
1150 questionnaires have been collected from
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which 1070 was complete and used in this paper. As
micro-hydro power plants have not been
constructed in every village with same projects, as
the priorities and geographical realities varies, so
there are villages with different projects in same
district. Which is a unique chance for empirical
researches to be conducted. Taking some
characteristics like population of villages, language,
and type of land as majority of the villagers with
rain-feed or irrigated, as proxies to select them for
both treatment and control groups. In this paper
villages have been choose from selected districts to
both treatment and control groups. Due to financial
and manpower shortages, the sample size has been
collected in certain number of villages in every
district. In total 48 villages has been covered during
the survey of this research project (25 for treatment
and 24 for control group). Darayim district 4
villages, Khash district 5 villages, Baharak district 4
villages, yaftal district 6 villages, and Kishem
district’'s 6 villages in treatment group; while in
control group Darayim district 4 villages, Khash
district 5 villages, Baharak district 4 villages,
Kishem district 5 villages, and Argo district 5
villages ( as control group of Yaftal district).

The capacity of the micro-hydro power plants
which have been covered in this research vary from
5kWs to 250kWs. The photos of such micro-hydro
powers added in appendix 2. After starting the
analysis and data cleaning 595 of the sample size
from the treatment group was complete and 475 of
the control group.

As this research is using a semi-experimental
approach to analyze the impact of project in the
welfare of local residents of Badakhshan province,
the only method which could be used was the
Propensity Score Matching Technic. In order to
guarantee the accuracy the results were cross
checked with other methods such as Nearest
Neighbor Matching and Regression Adjustment.
The notion of Matching Technique can be explained
as follow:

ATT =E(Y,|P = 1) — E(Y,| P = 0) (1)

Which ATT stands for Average Treatment effect on
Treated, Y is the outcome and P is the project (in
here the micro-hydro power), E(Y_1 | P=1) stands
for mean of treated group and E( Y_0 \| P=0) stands
for mean of control group in a given time as the data
has been collected in cross sectional manner. But in
this research the following model has been used,
because there is no baseline data.

Here the assumption is that the treatment and
control groups are the same in baseline
characteristics and the only variable which caused
the difference between them is the project itself. If
there were no projects of such kind the two groups
of people would have been the same in interest
dependent variables. But if they are different now,
by keeping in mind that they are assumed the same
in baseline characteristics the source of that change
will be the project intervention which has been
made in the treatment group (Gujarati, 2004; White
& Raitzer, 2017). Among Propensity Score Matching
methods, Nearest Neighbor Matching has been
selected in this paper because it has used frequently
in research papers. In Nearest Neighbor Matching
each units of treatment group will be matched with
one of comparison group based on nearest
propensity score, the process can be applied with or
without replacement. For instance in with
replacement a comparison group member will be
used for several times against different treatment
group member (Khandker et al. 2010). The
balancing property of Propensity Score Matching
has been reported in Appendix 1. Also, by logit
model the results of matching method has been
tested for more precision and accuracy.

4.EMPRICAL FINDINGS

In the empirical findings part, descriptive statistic
has been added to give clearer picture on the data
which used in the analysis. Then the findings based
on Nearest Neighbor Matching Technic of
propensity score matching has been report. In order
to check the reliability of the matching process,
propensity score matching between treatment and
control group has been reported in Appendix 1.

14



Table 1: The Sources of Lighting before Micro-hydro Power Projects

Sources of Lighting before the project Frequency Percentage Cumulative %
Torches 1 0.20% 0.20
Battery powered Torches 21 4.19% 4.39
Natural gas 4 0.80% 5.19
Solar Panels 181 36.13% 41.32
Diesel Torches 294 58.68% 100.00
Total 501 100.00%

As it's obvious from Table 1 before the
implementation of the micro-hydro power plants
projects, a big proportion (approximately 59%) of
the residents of the treatment group were using
diesel torches (a kind or torch burning diesel and
generating light). Second place is the solar panels

(using solar panels electricity generation for

lighting and other home appliances), which are
good for being clean, but are expensive. Also some
families mentioned that they are using natural gas
powered torches for lighting sources of their
houses. Right after the project implementation in
the area the lighting sources are now 100%
electricity.

Table 2: Descriptive Statistics of Dependent Variables

Treatment Group Control Group
Dependent Variables
Mean Sd Mean sd
Hours of Watching TV 3.14790 3.35774 1.34105 1.92953
Hours of Using Computer 0.55714 1.37103 0.26737 0.86303
Number of cell phones 2.68739 241134 2.32000 1.57470
N 595 475

Note: sd- standard deviation

Looking at Table 2 there is a comparison between
treatment and control groups of dependent
variables. It's obvious the means of treatment
group are bigger than those of the control group,

which is a clear sign of differences between
households of two groups. For instance the means
of having TV in the treatment group is 3.1479 while
in the control group that’s 1.3411.

Table 3: Distribution of TV, Cellphones and Computers’ Possession in Control and Treatment Groups

Households Treatment Group  Control Group Total %
With TV 362 175 537 50.19
Without TV 233 300 533 49.81
Total 595 475 1070 100
With cellphone 576 461 1037 96.92
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Without cellphone 19 14 33 3.08
Total 595 475 1070 100
With Computer 112 53 165 84.58
Without Computer 483 422 905 15.42
Total 595 475 1070 100

As it’s clearly indicated in Table 3, the distribution
of assets which have been taken as proxy. There are
differences in possession of computers and TV

among treatment and control groups while there is
less difference between them in cellphone

possession.

Table 4: Results of Nearest Neighbor Matching Method from Impact of Micro-hydro Power Plants

Dependent Variables ATT SE T-value
TV possession 0.239 0.030 8.013

Computer Possession 0.076 0.022 3.531

Cellphone Possession 0.366 0.122 2.987

Treatment group: 595 control group: 475 ATT- Average Treatment on Treated SE- Standard Error

The results from Nearest Neighbor Matching which
is reported in Table 4 under ATT (Average
Treatment Effect on Treated), indicates that the
micro-hydro power plants had statistically
significant impact on assets that this paper took as
a proxy for welfare. The project has increased the
possession of TV in treatment group by 23.9%
which is statistically significant in 99% confidence
level. Which is a good improvement in lifestyle and
The
possession has increased by 7.6% which is also
statistically significant in 99% confidence level. It’s
much smaller impact compared to TV possession,
but taking this into consideration that the majority
of villagers are illiterate this increase is also a

quality of life for villagers. computer

positive and good change in life of those affected by
the project. The last one is the cellphone possession
which the treatment group has 36.6% more than
those of the control group with 99% statistically
significance level. The mentioned results have been
tested with other matching methods for more
accuracy. Also, a logit model run for all three
interest variables, the results were not much

different despite controlling for geographical
difference and income. Just the education showed a
relationship with computer ownership, which is
quit as expected. It's worth mentioning that the
questions for TV and computers were asked as they
have or haven’'t but as nearly 95% of the
households had somehow cellphones. So the
question was asked how many cellphones you
have.

5.CONCLUSION

Afghanistan as a developing country has tried to
overcome the obstacles in delivering the basic
needs for its citizens in the past 20 years. In this
regard the international community has helped the
country by funding the initiatives taken by NGOs or
the Afghanistan Government. One of the biggest of
its kind is the National Solidarity program (NSP),
which has covered all over districts of Afghanistan
with 35000 projects and over $2 billion in budget.
The NSP program funded district councils and gave
them the freedom to select their own project based
on their priorities and local needs. The councils
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implemented the projects and took part in
expenditures by %20 share. Local roads, schools,
micro-hydro power, community centers and
handicraft centers have been implemented. This
research paper has covered the micro-hydro
power plants impact evaluation in Badakhshan
province.

By using the nearest neighbor matching method
and 1070 samples from 6 districts of Badakhshan
province which 595 of them were treatment group
and 475 of them from control group. The
mentioned method assumes that both treatment
and control groups are the same in baseline
characteristics and if the project wasn’t
implemented both of them would be changing in
the same manner. But if there is any significant
change between these two groups after
implementation of the project the impact is
assumed to be caused by the project (micro-hydro
power).

The findings indicate that before the project, the
majority of local residents were using diesel
torches (59% of them) which shows that in 21st
century we are using the methods of lighting of
19th centuries. It is a huge drawback for every
country, in the modernized today world.. As using
diesel torches will have health problems and not as
good as electricity is, in brightness and availability.

This research paper takes the possession of TV,
computers and cellphones as a proxy for project
impact on welfare of local residents. The empirical
findings show that the mean of the treatment group
in all three interested variables are statistically
significant than those of the comparison group. The
results show that the treatment group has %23.9
more TV compared to the comparison group, which
is statistically significant in %99 confidence level.
Also %7.6 more computers and %36.6 more
cellphones than comparison group. It's easy to
conclude that this impacts are from the micro-
hydro power plants projects, because controls of
income, education level and district has been
added. So, the only impacting variable between
control and treatment groups are the project of
hydro-power. Taking all these findings into
consideration, the final conclusion would be that

micro-hydro power projects had a statistically
significant impact on welfare of local residents.
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Appendix 1:

Figure 1: Propensity Score of the Dataset Used in the Research

Propensity score

Treatment group [ Control group -

Appendix 2:

Picture 1: A view of Micro-hydro Power Plant- Badakhshan Province -Afghanistan




