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Presentation flow

 Rural electrification and QoL: Lessons from SE Asia

1. Introduction
• Electrification and QoL literature
• SE Asia as a case study

2. Inst. of Adv. Energy project on rural electrification in SE Asia
• Project history
• Key countries
• Current status

3. Project outcomes
• Key findings
• Challenges

4. Conclusions and way ahead
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Purpose of today’s presentation
3

 Briefly provide a background of RE knowledge
 Review the study of RE approaches in SE Asia
 Present our research project

Objectives, approaches, findings, challenges, way 
forward



Is rural electrification (RE) important?

 Around 850 million people worldwide lack of access to 
electricity (WB, 2019) / Tot pop 7.7 billion (2019).

 Most live in rural areas of developing countries
 Common understanding that RE can contribute to:

 Reduce/eradicate poverty (SDG1)
 Have more affordable and clean energy (SDG7)
 Improve health (SDG3)
 Clean water and improve sanitation (SDG6)
 Improve children’s education (SDG4)
 Increase productivity, diversify activities, provide higher 

incomes (SDG8)
 Better opportunities for women (SDG5)
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More about RE relevance…

In addition:
 RE create investment opportunities in energy 

infrastructure
 RE create spillover effects (beneficial for economic and 

social development)
 Etc.
RE has also been related to some negative impacts:
 May threaten local practices and culture
 May create environmental and land rights controversies
 May increase inequalities
 Etc.
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Key RE articles

 Focus point of some recent illustrative investigations

 The presentation focuses on interesting findings regarding 
electrification-QoL literature: history, theory, and empirical 
work

Article Focus point Setting Cited

Palit (2011) Technical, financial, institutional and governance 
issues

India, Bangladesh, Nepal, 
Sri Lanka

239

Schillebeeckx
(2012)

Business models Review 74

Dinkelman (2011) Employment, production, migration of employed South Africa 692

Kooijman-van Dijk
& Clancy (2014)

Production, financial capital, social capital, 
human capital, physical capital, natural capital

Bolivia, Tanzania, Vietnam 86

Khandker et al. 
(2012) 

Time (fuel collection), income, expenditure, 
poverty, children’s schooling

India 114

Riva et al. (2018) Complex relationships with economic and social 
impacts of RE

Review 31

Winther (2015) Women’s empowerment Review 21

Winther (2015) Overlooked aspects in living condition impacts 
evaluations (groups, household structures, ethics, 
prior qualitative examination)

Mozambique, Tanzania, 
India

14
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Main gaps and findings in RE literature

Known facts
 RE can bring several improvements:

 Reduce poverty, increase productivity (particularly homes), social 
activities, human capital (education, skills, etc.), improved public
services (water, health clinics, schools), etc.

 Study of effects can become highly contextual:
 Diversity in ways that electrification has impact living conditions 

among agents in the process (Winther, 2015).

 Literature is growing with new approaches: key groups, gender 
interactions, conflicts or problems, the social process
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Main gaps and findings in RE literature

Unclear aspects
 Trade-offs between whos, whats and at which scales
 Further contextual study (concentration in S. Asia and 

Africa)
 Further dimensions: e.g. human needs, well-being

connection, culture conflicts/problems, etc.
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What about South East Asia? (1)

 South East Asia has made remarkable 
progress towards universal electrification 
(past 20 years)

Yet, millions still lack of electric power
 The most vulnerable remain in rural areas

9



Trends in electrification rates SE Asian countries
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https://dailybrief.oxan.com/Analysis/GA220581/Uneven-electrification-will-affect-ASEAN-competition

Electrification in SE Asia: Rural vs Urban (2)
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Focus needed in the region
12

Cambodia and Myanmar the most 
vulnerable cases
Electrification disparity translates in uneven 

opportunities for them in the region.
Lower quality of life levels

Closing the gap is crucial
but there are several challenges ahead…



Challenges for electrification in SE Asia

 Lack of financial feasibility (low demand and 
high installation cost)
 International aid is needed to advance promotion

 Technical capacities (poor quality products and 
low human capital building rates)

 Lack of knowledge and social acceptance
 Lack of appropriate policy framework
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RE literature focused on SE Asia 

 Fewer studies than S. Asia and Africa

Article Focus point Setting Cited

Kooijman-van Dijk
& Clancy (2014)

Production, financial capital, social capital, 
human capital, physical capital, natural 
capital

Bolivia, Tanzania, Vietnam 86

Martin & Sustanto
(2011) 

RE and productive uses Lao PDR 12

Bhattacharyya 
(2013)

RE experience: grid vs off-grid systems, 
organizational arrangements

Indonesia, Philippines, Thailand, 
Vietnam & S. America

8

Van Gevelt et al 
(2017)

RE and local preferences: appliances, 
communal facilities, productive uses and RE 
operation models

Malaysia 7

Saing (2017) Household consumption, children education 
by gender (boys vs girls)

Cambodia 4

Al Faruq et al 
(2016)

Human capabilities, resilience and 
vulnerabilities

Indonesia 3
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Facts and gaps in literature

 Limited information about the region
 Particularly Myanmar and Cambodia

 Main focus again on productive uses, technology, institutional or 
governance issues

 But social structures and effects in general less examined, 
despite being central to RE success

Project targets:
 RE impact from diverse RE schemes in South East Asia

 Focusing on quality of life (QoL) through diverse measures to 
understand socio-cultural aspects that intervene in the 
electrification-QoL nexus
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• Project and purpose
• Scope and methods
• Findings and challenges
• Way ahead

KU project on rural electrification in SE Asia16



Project structure
17

Join partnership to implement rural electrification in ASEAN 
and evaluate QoL impacts

Philippines

Myanmar

Indonesia

Malaysia

Cambodia

Hitachi Foundation



Project objective
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Study on the impacts of different rural electrification 
schemes on QoL

• Based on “before-and-after” surveys and interviews
• Using objective indicators and subjective QoL
• Different rural electrification schemes

(grid extension, solar home system, centralized solar system)



Approach
19

Methodology



Oak Pho, Myanmar
Kampung Sungai Merah, 
Malaysia

Thmor Keo, Cambodia Menangkin, Malaysia
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Initial case studies (2016- Today)



New case studies (2019 - Today)
21

Tanay, Philippines
Sumba, Indonesia



Village Country
Cultural 

profile
Demographic

Electrification 

Scheme
Survey / Samples

Kampung

Sungai 

Merah
Malaysia

Iban
20 inhab.

Farmers

Solar Home 

System

Before : 6

After(~17 months): 7

Iban

100 inhab.

(22 HHs)

Farmers

Grid Extension

Before: 19

Menangkin
After(~18 months): 12

Oak Pho Myanmar Barmar

2000 inhab.

(400 HHs)

Farmers

Centralized Solar 

System

(hybrid mini-grid)

Right after: 19

After(~15 months): 35

Thmor Keo Cambodia Khmer

1200 inhab.

(215 HHs)

Farmers 

Grid Extension

Before: 17

After(~13months): 21

Rural electrification sites and survey details
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Quality of life approaches

Well-being indicators classified into two categories:
1) Objective indicators (more common)

 Infant mortality rate, life expectancy, mean years of 
schooling, gross domestic product, gross national income, 
water access, etc.

2) Subjective well-being
 Self-reported well-being, satisfaction levels, self-reported

health, etc.
 Composite QoL indices (QoLI): satisfaction level, daily 

living activities, psychological well-being, health, social 
relations, economics, aspirations, etc.

 The project focuses on Subjective well-being (at this 
stage)
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Quality of life index approach

The QoLI approach follows the Wisconsin Quality of Life 
Index method (Diamond, 1999).



Six domains used for computing the QoLI
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Calculation of the QoLI (1)

a. Satisfaction & importance question. (8 items)
Satisfaction level ሺ𝑆𝐿ሻ
-1 to 1 on a 5 level Likert scale (-1: very dissatisfied, 1: very satisfied)
Importance level 𝐼𝐿
0 to 1 (0 not important, 1: extremely important)
b. Multiple-choice question
Multiple-choice score (MS)
1: positive response, -1: negative response
c. “Yes-or-No” question
Accomplishment Score (𝐴𝑆)
Positive outlook question: 1: Yes, 0: No
Negative outlook question: -1: Yes, 0: No

26



Domain Score ሺ𝐷𝑆ሻ: For Domain 2

𝐷𝑆 ൌ
∑ 𝐼𝐿௜ ൈ 𝑆𝐿௜௠
௜ୀଵ ൅

∑ 𝑀𝑆௝௡
௝ୀଵ ൅ ∑ 𝐴𝑆௞

௣
௞ୀଵ

𝑛 ൅ 𝑝
∑ 𝐼𝐿௜௠
௜ୀଵ

m: satisfaction & importance, n: multiple-choice, p: Yes-or-No questions

For Domains 3, 4, 6 and 7

𝐷𝑆 ൌ
∑ 𝑀𝑆௝௡
௝ୀଵ ൅ ∑ 𝐴𝑆௞

௣
௞ୀଵ

𝑛 ൅ 𝑝

Calculation of the QoLI (2)
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Calculation of the QoLI (3)

Importance level
Weighting factor 𝑤 : Domains 3 to 7: 0 to 1 given on a 5 level scale

Domain 2: Average Domain Score (ADS)

𝐴𝐷𝑆ଶ ൌ
∑ 𝑆𝐿௜௠
௜ୀଵ
𝑚

Average Weight Score (AWS), defined as

𝐴𝑊𝑆ଶ ൌ
∑ 𝐼𝐿௜௠
௜ୀଵ
𝑚

The overall quality of life index (QoLI) :

𝑸𝒐𝑳𝑰 ൌ
𝑨𝑫𝑺𝟐 ൅ ∑ 𝒘𝒊𝑫𝑺𝒊𝒊ୀ𝟕

𝒊ୀ𝟑

𝑨𝑾𝑺𝟐 ൅ ∑ 𝒘𝒊
𝒊ୀ𝟕
𝒊ୀ𝟑
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SHS Grid

Grid Hybrid Solar

• Highest QoL improvement: SHS (Kampung Sungai Merah)



• QoLI shows the same trend as perceived QoL
=>   QoLI reflects the subjective well being felt by the villagers

• Positive changes in most of villages, but drop in Menangkin (grid extension 
in Malaysia)

Results: QoLI and Perceived QoL
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Self-reported QoL levels and RE by country (1)

• Using a two-way ANOVA we measure the effect 
of electrification and differences by country

• In general, the tendency is:
Electrification associates with higher self-reported QoL

levels

Mean level of self-reported QoL before and after electrification by 
country
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RE and QoL levels by country (2)

ANOVA results (plot in previous slide) confirm a 
significant effect on self-reported QoL even when 
controlling by countries.
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RE and QoL levels by country (3)

• Further testing (t-tests) by country confirms that Myanmar and 
Cambodia have significant changes in the QoL levels, but 
Malaysia does not.
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RE and QoL levels by gender (1)

• By gender, we apparently find a similar 
tendency:
Higher self-reported QoL levels from electrification
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RE and QoL levels by gender (2)

• ANOVA reports no significant difference, but in fact…
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RE and QoL levels by gender (3)

• Further testing by country (t-tests) confirms that Myanmar and 
Cambodia DO HAVE significant changes, and not in Malaysia.

• In fact, females observe a slight drop in QoL levels in Malaysia.
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RE and QoL levels by age (1)

• By age ranges, a similar tendency:
Higher self-reported QoL levels from 

electrification
• Noteworthy that differences are higher for 

those in the 36-45 year old range
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RE and QoL levels by age (2)

• Here, ANOVA reports no significant differences, but further 
testing among groups is still needed
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RE and QoL levels by education level (1)

• By education level, a similar tendency:
Higher self-reported QoL levels from 

electrification
• Noteworthy that differences are higher for 

those with basic education levels
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RE and QoL levels by education level (2)

• Also here, ANOVA reports no significant differences, but further 
testing among groups is still needed
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RE and QoL levels by marital status (1)

• By marital status, a similar tendency:
Higher self-reported QoL levels from 

electrification
• Noteworthy that the widowed group is 

scarce
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RE and QoL levels by marital status (2)

• Once again, ANOVA reports no significant differences, but 
further testing among groups is still needed
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RE and QoL levels by type of household (1)

• By type of household, a similar 
tendency:

Higher self-reported QoL levels from 
electrification

• Noteworthy that the single-living 
individual household is rare
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RE and QoL levels by type of household (2)

• Finally for household type, ANOVA reports no significant 
differences too, but further testing among groups is still 
needed
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Framework to contextualise results
45

• To contextualise results a framework is needed where diverse 
lenses are useful to explain the observed differences.

• One proposal is the view through specific energy services



Challenges in the RE-QoL results
46

 Complexity in the analysis:
 Paths in the RE-QoL nexus? (energy services, cultural context)
 Is there a mediator or suppressing variable?

 Challenges in the development ideology
 Family life: how many objects form part of social life?
 Collective systems (systems of exchange of things / energy 

services)
 Careful examination of possible negative effects

 Look into people priorities to handle expenses. Have these 
changed?

 The extent to which questions have potentially disturbed 
respondents



Conclusions

 Established a collaborative platform to study impacts of 
different RE schemes on QoL in SE Asian countries:

 Through self-reported QoL results, we have observed 
differences among countries using Two-way ANOVAS
 These might reflect differences among RE systems

 Through the QoLI, we have observed diverse 
magnitudes of well-being change at different domains

 In general results reflect short-term effects, further 
examination is needed for conclusive results on longer 
spans.
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The way ahead

 Further understanding of domains that report little 
influence from RE
 Look into the importance indices placed on QoL domains
 Examine what has changed in daily life

 Explore cultural meanings in more detail
 Follow-up local interviews/observations to understand 

community values that explain outcomes

 Observe the dynamics and change in longer spans
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Dissemination

 Articles
 Ohgaki, H., Farzaneh, H., Rahim, N. A., Che, H. S., Radzi, M. A. M., 

Wong, W. S., & Hung, L. C. (2015). Study on Quality of Life Change 
for Rural Community through Rural Electrification by Renewable 
Energy: Preliminary Result.

 Ohgaki, H., Che, H.S., Cravioto, J., Kobayashi, S. Farzaneh, H., Rahim, 
N. A. Impacts Evaluation through Objective and Subjective 
Measurements in Rural Electrification Schemes in Southeast Asia. 
(under review)

 Conferences
 JASTIP Symposium ASEAN-Japan STI collaboration for SDGs (2017)
 Energy and Society in Transition: 2nd International Conference on 

Energy Research and Social Science (2019) Phoenix, Arizona
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