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Executive Summary

This report examines the limitations of the GDP-centric development model that continues to
guide electricity planning across the Association of Southeast Asian Nations (ASEAN), with a
specific focus on Indonesia, Vietnam, Thailand, and the Philippines. While these economies
have expanded generation rapidly and achieved near-universal electrification access,
electricity planning has largely remained oriented towards maximising aggregate growth and
industrial output. The central finding is that the region’s well-being gap is increasingly shaped
by allocation and affordability, rather than by aggregate generation scarcity. Even where
total per-capita electricity consumption is already sufficient on paper to secure basic living
standards, households and essential public services continue to experience unreliable supply
and unaffordable access as a result of how electricity is allocated and priced.

The analysis characterises the current system as a ‘modern metabolism’, in which rising
economic complexity drives a reinforcing spiral of energy demand. As economies grow,
they invest in increasingly complex infrastructures that lock in higher electricity use, while
system incentives steer supply towards high-revenue industrial and commercial sectors.
Standard indicators such as GDP per capita and aggregate electrification rates obscure these
dynamics by averaging consumption across populations and territories, masking disparities
in distribution and service quality. As a result, high electricity use can coexist with persistent
deprivation: schools experience disruptions that undermine learning, healthcare facilities
face risks to cold-chain integrity and service continuity, and low-income households ration
electricity despite being formally connected.

To make these gaps visible, this research adopts a bottom-up modelling approach grounded
in the Decent Living Standards (DLS) framework. Rather than forecasting demand based on
economic growth elasticity, the study calculates a “Sufficiency Floor”: the minimum level of
electricity required to secure basic well-being across households, primary healthcare, and
basic education. The analysis estimates this requirement at approximately 620-1,270 kWh
per capita per year, with a central estimate of around 945 kWh. In aggregate, three of the
four countries already meet or exceed this threshold, indicating that the core challenge is not
insufficient generation capacity, but the way electricity is allocated across sectors.

When this sufficiency benchmark is compared with current consumption patterns, a consistent
allocation gap emerges. Even where national totals meet the threshold, sectoral distribution
remains heavily skewed towards industrial and commercial use, leaving the effective
electricity reaching households and essential services below sufficiency. lllustratively, if only
30% of a national average supply of 1,400 kWh per capita is delivered to households, effective
household availability falls to 420 kWh per capita, below the level needed to support decent
living conditions.
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This misallocation is further evidenced by a subnational analysis of Indonesia, utilising a “Floor
Percent” metric to compare provincial supply against sufficiency needs. The data indicates
that provinces with lower Gross Regional Domestic Product (GRDP) operate with negligible
energy margins, while wealthier provinces maintain significant surpluses. Even within energy-
rich regions, administrative data shows that residential consumption is concentrated in the
lowest tariff tiers, suggesting that affordability barriers are actively suppressing necessary
energy use.

Based on these findings, the report proposes a policy toolkit to reorient electricity governance
from aggregate growth towards sufficiency, structured across three layers.

+ Atthe paradigm level: Adopt “Beyond GDP” frameworks to embed well-being and inclusion
into national development targets on top of the existing metrics, making service adequacy
visible alongside economic growth.

* At the regulatory level: Introduce statutory obligations that move beyond access-only
mandates and require public bodies and regulators to guarantee reliable, affordable
electricity for essential services, protecting them from fiscal deprioritisation.

+ Atthe operational level: Implement targeted tariff reforms, including lifeline blocks aligned
with sufficiency benchmarks that protect vulnerable households and essential public
services through progressive cross-subsidisation.

Overall, the analysis demonstrates that the physical capacity to secure a decent standard
of living largely exists within the region’s power systems. Persistent shortfalls in well-being
outcomes are not primarily the result of technical scarcity, but of a governance model that
misallocates electricity and prices essential use out of reach. Shifting electricity planning from
indefinite expansion of supply towards the guaranteed delivery of a sufficiency floor would
allow infrastructure gains to translate into durable improvements in quality of life across
ASEAN.
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Background and Regional Context

ASEAN's Economic and Demographic Significance

With over 650 million people and a combined GDP exceeding USD 3.5 trillion, ASEAN is a major
economic and demographic bloc (CFR, 2025). Indonesia, Vietnam, Thailand, and the Philippines
together account for more than 80% of ASEAN’s population and over half of its economic
output. Rising electricity demand reflects industrialisation, urbanisation, and a growing middle
class (Ember, 2024). National utilities have expanded power capacity rapidly with access now
exceeding 95% region-wide, often through fossil fuel sources, with all four countries riding a
manufacturing-driven upswing that is steadily pulling them up the value chain.

This electricity growth has been powered largely by fossil fuels, tying rapid economic gains to
rising emissions and import exposure (Enerdata, 2023; IEA, 2022). Country profiles differ, but
coal and gas dependence dominate despite the global energy transition and emission cutting
trend. This electricity generation mix is shown in Figure 1 below.

Electricity Generation Mix, 2022
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Figure 1. Electricity Generation Mix, 2022
Source: IEA, 2022

Driven by an awareness that their fossil fuel dependence now threatens both energy security
and climate credibility, these four nations have woven ambitious renewable-energy targets
into their long-term development plans, each advancing at its own pace and grappling with
distinct obstacles. Indonesia and Vietnam, the most coal-dependent out of the four, have
committed to achieving net-zero emissions by 2060 and 2050 respectively. Indonesia, most
notably is aspiring for a substantial 70% renewable-energy share by 2045 through investments
in geothermal, hydropower, solar, and more recently, a massive 100% biodiesel mandate.
Despite bold commitments, Indonesia’s continued coal expansion illustrates the persistent
tension between the rhetoric and implementation. Vietnam, while similarly reliant on coal, has
rapidly accelerated renewable deployment, especially wind and solar, aiming for renewables
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to represent up to 47% of its electricity mix by 2030, although policy inconsistency and grid
integration issues have created volatility. Thailand aims for carbon neutrality by 2050 by
scaling up solar and biomass while keeping natural gas to manage intermittency and grid
limitations. The Philippines, confronting the logistical realities of an archipelago, targets a 35%
renewable share by 2030, expanding geothermal and solar and using distributed systems and
LNG to cover supply gaps. Despite all this, progress is uneven amid policy, grid, and investment
frictions as the prevailing development model remains GDP-centric.

GDP-Centric Development Model

The economic dynamism of Southeast Asian nations is heavily influenced by their pursuit of
rapid GDP growth, underpinning their national development plans. For instance, Indonesia’s
“Visi Indonesia Emas 2045” in its National Long-Term Development Plan (RPJP) for 2025-
2045 explicitly targets an average annual economic growth of 6-7%. Similarly, Vietnam targets
6.5—-7% annual per capita GDP growth, with an 8% growth goal for 2025 (Vietnam Government,
2021). Despite being less ambitious, both Thailand and the Philippines also set a clear objective
of a strong economic growth in the centre of their development agenda.

As the economy is projected to massively grow, the system will require more primary energy
supply; that surplus energy funds evermore complex infrastructures, which then lock in even
higher energy demand—a feedback loop termed the “energy complexity spiral” by Tainter &
Patzek (2011). GDP omits many determinants of well-being such as clean air, intact ecosystems,
and unpaid care; as a result, it can misread ecological and social breakdown as economic
progress when replacement spending lifts output (Talberth, et,al, 2007; Hagens, 2020). Most
critically, GDP fails to measure whether rising energy use translates into improvements in
quality of life or equitable distribution of wealth. High electricity use can coexist with persistent
deprivation: industrial loads and affluent users lift averages while millions lack affordable,
reliable power for health, education, and household needs. With the absence of human-centred
indicators, these gaps remain invisible.

The fact that all four countries formed development objectives that are fixated on achieving
significant increases in per capita electricity consumption is an indication of how elusive those
gaps are. Exemplified by Indonesia’s ambitious provincial level targets of electricity demand
growth (Bappenas, 2023), targeting raw increase of electricity consumption is incomplete
without asking whether those kilowatt-hours actually deliver meaningful, reliable power for
essential needs. Those methods of measurement risk misallocating supply towards revenue-
rich activities while basic services underperform. This bias steers investment to bulk fossil and
large hydro, externalising environmental and health costs and leaving vulnerable communities
with unreliable, expensive power. Ultimately, setting consumption itself as the target fails to
deliver meaningful improvements in livelihood, paid in mounting and irreversible environmental
damages, disproportionately benefiting urban and industrial sectors while externalising harm
onto rural and indigenous communities.

Addressing these issues requires shifting the energy paradigm from merely boosting
electricity supply to developing better mechanisms for allocating electricity in ways aligned
with sustainable development outcomes.
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Rationale for a Well-Being Focus

The paradigm shift towards well-being-centred energy strategy is adopted from Gough's
sufficiency framework (2023), where well-being is defined in terms of a “space of enough”
between a “floor of necessity” and a “ceiling of excess”, applied across well-being, income,
consumption and production. Within this space, public policy is evaluated by its capacity to
secure a decent minimum level of need satisfaction for all, while constraining ungeneralisable
luxuries that would breach ecological limits. Needs are treated as cross culturally valid, plural,
non substitutable and satiable, and are supported by intermediate “need satisfiers” such as
adequate nutrition, housing, education, health care, mobility and communication.

07 03 A well-being-centered energy strategy aligns closely with the

AFFORDABLE GOOD HEALTH Sustainable Development Goals, which can be interpreted

g Y as a political translation of universal need domains. Such
_/\/\' a strategy directly supports

by emphasizing not only universal access but

also reliability and sustainability of energy services. It

gf}AUTY :{SDUCED underpins SDG3 (Good Health and Well-being) through

EDUCATION INEQUALITIES consistent electricity for essential healthcare services like

— refrigeration, diagnostics, and emergency care. For SDG4

— (Quality Education), dependable electricity in schools

enables extended learning hours and digital connectivity,
fostering human capital development. Additionally, by rebalancing electricity provision toward
underserved areas, this approach addresses SDG10 (Reduced Inequalities), mitigating
the disparities perpetuated by conventional, industrial-centric energy investments. In this
perspective, these SDGs are not independent targets but mutually reinforcing expressions
of the requirement to guarantee sufficient electricity-based services for health, learning,
participation and reduced inequality, especially for those currently below the sufficiency floor.

This paradigm shift fundamentally operationalises the sufficiency floor by drawing on the
Decent Living Standards (DLS) and Decent Living Energy (DLE) literature, which specifies the
basic material requirements and associated final energy needed to secure physical and social
dimensions of human well-being (Rao & Min, 2018). DLS reframes the central question for
energy planning from how much energy can be produced to how much energy is required
to meet essential human needs in domains such as clean cooking, thermal comfort, health
care, education and communication. The associated DLE research shows that these needs
can be met at levels of final energy use far below those observed in high consuming societies,
provided that infrastructures and technologies are oriented towards sufficiency and that
excess demand among the richest groups is reduced.

Subsequently, this approach concentrates on the spatial and social distribution of electricity
access to secure foundational provisioning for health facilities, schools, and household energy
in underserved regions, including Indonesia’s outer islands and the Philippine archipelago
where deprivation below the sufficiency floor is most acute. Well-being approaches inherently
emphasise universal access to quality energy services, rather than concentrating resources in
centres of consumptions that are more economically visible.

. N
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This perspective then defines success by gains in need satisfaction indicators such as
avoidable mortality, educational participation and secure dwelling conditions per unit of
electricity rather than simply expanding overall total energy throughput, regardless of
meaning.

Potential for Transformative Impact

The transformative potential of a well being focused energy policy is immense. Research
applying the DLS framework shows that universal decent living can be achieved with far less
energy than current global consumption, provided resources are distributed equitably and
efficiency is improved. For Southeast Asia this implies prioritising equitable energy access
to reduce internal inequalities that would otherwise inflate energy demand by catering
disproportionately to affluent consumers.

The additional electricity required to meet basic human needs is modest and often represents
only a small fraction of existing national generation, which indicates that the core problem
lies less in overall capacity than in prioritization and allocation.

By reorienting energy planning to explicitly target these basic needs, Southeast Asian
countries can unlock substantial gains in human capabilities, as healthier and more educated
populations are better equipped to support sustainable forms of economic development and
a more bottom up development model. Against this background, this research asks whether
the current rise in electrification is translating into sufficient, reliable, and affordable power for
essential services, and what would be required to guarantee it.
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Research Objectives

The main objective of this research is to examine the limitations of the GDP-centric development
model that continues to guide electricity planning in Indonesia, Vietnam, Thailand, and the
Philippines. The study aims to show that rising national electricity consumption, often used
as a proxy for progress, does not automatically translate into improved societal outcomes.
Essential sectors that generate low revenue such as residential, healthcare, and education
continue to face insufficient and unaffordable electricity services, even as national generation
capacity expands.

In parallel, the study seeks to operationalise sufficiency as a practical, service-linked alternative
to demand forecasting approaches rooted in GDP growth. Rather than extrapolating electricity
needs from economic indicators, the goal is to specify the level of electricity required to secure
a Decent Living Standard (DLS). By defining these thresholds and comparing them with current
allocation patterns and tariff structures, the research identifies the “margin of misallocation”
that becomes visible when progress is evaluated through well-being needs rather than
aggregate consumption figures.

Ultimately, we aim to provide an evidence-based policy toolkit for reorienting electricity planning
based on a growth-focused development logic toward a governance model that prioritises the
fulfilment of essential human needs and the delivery of reliable, affordable electricity services
that support well-being.
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2. Methodology

l\ /n Scope

& =) This study focuses on three essential sectors for well-being:
households, healthcare, and education, due to their relevance on

/ J \ electricity consumption and their substantial impact on both individual
and collective quality of life. The geographical scope includes Indonesia,
Thailand, Vietnam, and the Philippines, four emerging economies in the
ASEAN region experiencing significant growth in electricity demand.

Analytical Framework

This research departs from conventional energy planning, which
typically treats energy demand as a function of economic growth (GDP
elasticity). Instead, this study adopts a bottom-up energy demand
modelling approach grounded in the DLS framework. The central
premise of this methodology is to calculate the energy required to
satisfy universal human needs rather than simply projecting historical
consumption trends. The research was conducted in four main stages
as outlined below.

a. Diagnosing the Electricity vs. Economy

'ﬁ Relationship

@ We assess how GDP-driven development and the

\s current economic structure have increased the
centrality of electricity across the four countries.

Using time-series data on GDP, energy use, urbanisation, and
population trends, the study describes the “modern metabolism” of
these economies and highlights how electricity demand forecasts
often replicate GDP trajectories rather than need-based assessments.

b. Defining the “Sufficiency Floor” (Decent Living
Standard Threshold)

We calculate the minimum electricity demand to
ensure well-being (in kWh per capita) by aggregating
the consumption of individual end-uses within each
sector. These estimates are then compared against thresholds defined
in the DLS framework. Detailed calculations are provided in the Annex.

* Households: The energy demand is estimated by identifying
essential appliances required for a decent living standard (e.g.,
lighting, refrigeration, cooking, washing, and communication) and
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estimating their annual energy consumption based on their wattage
and usage patterns (hours per day x days per year). The total
household energy demand will then be aggregated and divided by
the number of occupants to arrive at a per-capita figure.

* Healthcare: The energy demand for health facilities is estimated
using specific energy consumption figures based on indicators such
as energy use per bed or per healthcare worker. This captures power
requirements for primary healthcare, including vaccine cold chains,
diagnostics, life support systems, and lighting. These figures will be
multiplied by the relevant parameters (e.g. ratio of hospital beds or
ratio of health workers per 1,000 population) to estimate the total
energy demand for the healthcare sector.

* Education: The energy demand for educational facilities to maintain
aconducive learning environment is estimated using specific energy
consumption per square meter of educational facilities, as derived
from national educational infrastructure guidelines. It accounts for
lighting, ventilation, and digital infrastructure in schools.

c. Quantifying the Gaps (Allocation and
Affordability)

To assess whether current electricity systems can
genuinely support well-being, we compare national
electricity consumption against the DLS sufficiency
thresholds. This highlights not only whether total supply is theoretically
adequate, but—crucially—who actually receives the electricity. Using
IEA data, we examine sectoral consumption patterns. In many cases,
even when total per-capita electricity exceeds the threshold, heavy
allocation to industry and commercial loads leaves households,
schools, and healthcare facilities consuming far below the well-being
floor.

For Indonesia, we developed a more granular indicator, the Floor
Percent, to understand regional sufficiency pressures. This compares
each province’s current per-capita electricity supply with the minimum
DLS requirement. Provinces are grouped into low, medium, and high
GRDP tertiles to show how economic structure aligns with sufficiency
margins.

« A high Floor Percent signals potential energy insecurity, which
means a large share of a province’s current supply would be needed
just to meet basic well-being needs, leaving little room for other
uses.

« Alow Floor Percent suggests aggregate available margin for other
uses, although this does not guarantee that electricity is equitably
distributed or reliably available to households and essential
services.
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DLS energy requirement (kWh/capita)

Floor Percent = ( ) X 100%

Projected regional electricity supply (kWh/capita)

We also examine tariff structures to see if the “Sufficiency Floor” is economically accessible.
We compare industrial rates vs. household rates and analyze household expenditure data.

d. Interpreting Data: Analysing Root Cause and Possible Interventions

(5_— = Quantitative metrics alone cannot explain why well-being gaps persist even

as electricity supply expands. The final stage of the analytical framework

I]I][I |M interprets the findings through a systemic lens, examining the governance
structures, planning assumptions, and institutional incentives that shape

how electricity is allocated in practice.

By iteratively tracing causal chains (asking why observed outcomes occur at each step), the
analysis moves beyond visible symptoms (such as unaffordable tariffs, poor allocation for
essential services sectors) to identify the deeper drivers. Identifying these root causes then
provides a basis for formulating policy interventions that address not only immediate supply or
pricing issues, but also shift the underlying governance logic from a GDP-centric development
model towards one that prioritises well-being and sufficiency.

N : , Assumptions and Limitations

- @ =+ Static and simplified sufficiency model: The analysis applies a fixed
DLS-based sufficiency threshold derived from a defined set of essential
4 S services and current technology assumptions. It does not model how
these requirements may evolve over time with technological and
demographic change, shifting behaviors, or improvements in public
infrastructure. Importantly, the model treats sectors in isolation and
does not capture linkages between private household demand and
the availability of shared or public services

» Universal basic needs and consumption patterns across countries:
The study assumes that the basic needs satisfier components
as defined by DLS, along with the assumed household size (four
members per household). However, we acknowledge that efficiency
and behavior vary by income: high-income families often consume far
above the threshold due to lower price sensitivity, higher ownership
rates of appliances, and rebound effects, while low-income families
may rely on older, second-hand, orinefficient appliances. Consequently,
their actual energy requirement to achieve the same standard of living
could be higher than the efficient baseline calculated in this study.

+ Exclusion of other energy carriers: By focusing exclusively on
electricity, the study does not take into account the critical roles of
fuels for clean cooking fuels and transport energy. These remain part
of the broader DLS framework but fall outside this study.
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3. Analysis

Modern Metabolism of the Electrified Economy

Demographic shift and modernization of economy reorganize output, pushing electricity
to the center and increasingly labelled as progress itself

In the introduction we noted that Indonesia, Vietnam, Thailand and the Philippines together
account for more than 80% of ASEAN’s population and over half of its economic output. Against
this backdrop, the demographic picture takes on added significance. Between 2000 and 2024
the Philippines added about 36 million people or roughly a 45% growth, while Indonesia and
Vietnam each grew by about 30%. Even Thailand, despite its aging population, expanded by
almost 14% during the same period. Subsequently, the region also follows a trend of smaller
family sizes and longer life expectancies, meaning children now account for a smaller share of
the population and the working-age cohort is larger. This creates a demographic dividend that
can support higher productivity and as the World Bank (2024) notes, set the stage for deeper
economic modernisation and rural-to-urban shifts. This significant growth of population and
the evidence of urbanization are shown in Figure 2 below.

Urban and Rural Shares (2005, 2015, 2025)
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Figure 2. Urban and Rural Populations (2000 vs 2024)
Source: World Bank, 2024

The migration of this expanded labor pool towards industrial and service-sector jobs serves
as a powerful catalyst for urbanisation. Governments reinforce this trajectory by framing
urbanisation as an “important driver of socio-economic development”. In Vietnam urbanisation
is regarded as a key to equality and its 2025 poverty eradication goals by Indonesia, and
celebrated as a sign of shift from agrarian roots to an industrialised urban economy. This
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framing is consistent with how Das and Paul (2021) describe urbanisation in Asia: a process
driven by economic development, labour shifts from agriculture, better infrastructure and
services, and government-led industrialisation that pulls people into cities. Beyond those
development milestones, this split matters for how output, and consequently the energy
system scales.

Between 2000 and 2024, as the four economies expanded and became more urban, their
combined real GDP increased from about USDO0.85 trillion to about USD2.57 trillion in constant
2015 US dollars (World Bank, 2024). This growth has been underpinned by intensified resource
extraction in rural regions and accompanied by a marked rise in total energy use. Larger and
more urbanised systems require more energy services to coordinate dense supply chains
and specialised labour, a pattern consistent with Hagens (2019), who shows that energy
availability constrains the physical scale of societies so that energy use must rise broadly in
step with GDP. Over the past 25 years, economic output has also been reorganised into more
productive forms, with GDP per capita in each country increasing strongly, again consistent
with Hagens (2019) observation that output per worker rises when activities shift toward
more centralised and technology-intensive production. This restructuring is reflected in the
combined GDP composition, which has modernised toward a clear dominance of services and
industry (Figure 3).

ASEAN-4 GDP Composition by Sector (Absolute, Constant 2015 US$)
Combined Indonesia-Philippines-Vietnam-Thailand, 2000-2024

2.5 mm Agriculture
Nl [ndustry
HEl Services

N
o
T

-
[6)]
T

N
o
T

Trilions of 2015 US$

o
(6]
T

0.0

|| 1
2000 2005 2010 2015 2020 2025

Figure 3. GDP Composition by Sector
Source: World Bank, 2024

Building on this link between economic scale and energy use, the system'’s energy metabolism
has scaled with a marked acceleration in electricity. Across the four countries, services and
industry now account for more than 80% of GDP. Consistent with this shift, each 100% increase
in the modern sector’s share since 2000 corresponds to roughly a 55-65% rise in electricity’s
share of final energy (Figure 4). The global and regional pattern is similar, with the IEA (2024)
reporting that electricity’s share has risen to more than one fifth worldwide and about one
quarter in Asia-Pacific. Foundational extractive industries still rely heavily on direct fossil fuels,
yet dependence on electricity is rising, and it is becoming the backbone of modern growth.
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Services+Industry growth vs Electricity share growth (2000=0%)
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Figure 4. Service + Industry Growth vs Electricity Share Growth
Source: World Bank, 2024

Paired with the global development trend mentioned above, the transformation of these four
countries toward a new shape, size, and sheer complexity of the modern economy pushed
electricity to the centre of its economic activity. However, this is where the concern began
as the tight coupling between the economic growth and electricity expansion is perhaps
overemphasised.

Risks of Growth as Identities

When growth is adopted as an identity with GDP-centred forecasting, reliability and
affordability for essential services are sidelined.

The strongest sign that GDP has become the de facto load-planning compass is how future
electricity demand is forecasted, consistent to how central economic growth is in these four
countries’ development plan noted in the introduction. Alongside Thailand’s PDP30, Vietham
Revised PDP8, and the Philippines PDP 2030-2050, this is most evident in Indonesia'’s provincial-
level electricity demand targets released by Bappenas and the Ministry of Internal Affairs
(2024). As shown in Figure 5, electricity rises almost proportionally with the GRDP target with
the limited spread suggesting common elasticities or intensity assumptions possibly linked
to each province’s character and economic structure. In other words, the electricity demand
growth projection replicates the GDP path rather than a design grounded in effective utilisation
of the energy itself.
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Indonesia's Provincial Level GRDP and Electricity Demand Projection 2025-2045
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Figure 5. Indonesia’s Provincial Level GRDP and Electricity Demand Projection 2025-2045
Source: Surat Edaran Bersama (SEB) Ministry of Home Affairs 2024

This is where complications emerge as metric bias takes shape and success is defined
by what is easiest to measure. This narrow logic reduces development to quantifiable
possibly misleading outputs, masking vulnerabilities in supply stability, sectoral allocation,
and affordability. It is the same pattern seen in how “progress” is celebrated through rapid
urbanisation or poverty reduction defined by rising GDP per capita, even though large segments
of society remain below the sufficiency floor for basic needs.

The neglect of less GDP-intensive sectors is well documented, with agriculture as the
clearest example. Despite sustaining food security, the labour force, and national stability, it
is discounted in GDP-centred planning because of its small output share. This bias is well
documented in climate-impact assessments wtith Schelling (1992) arguing that even a 30%
loss in agriculture would only delay growth targets by a year, while Nordhaus (1991) similarly
assumed climate change is a trivial economic factor most industries are insulated thus
immune to the impact. Rural populations are one that is similarly exposed to this risk as their
demand for infrastructure, services, and energy is sustained or even rising (except in Thailand,
where it declines), yet if following the trend above, government attention will likely be given to
the more productive urban economies.

According to Schmachtenberger (2024), this line of reasoning reduces systemic vulnerabilities
to marginal figures because they appear small in GDP terms. Although scientific and policy
awareness of climate risks to agriculture has increased since the 1990s, this GDP-centric
logic continues to shape how the sector is prioritised. In Indonesia, for example, recent food-
estate and self-sufficiency programs are framed primarily around reducing imports, stabilising
prices, and protecting macroeconomic performance, rather than around farm livelihoods,
ecological resilience, or household food security. As a result, agriculture gains political
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attention when it threatens growth,
but remains structurally undervalued
in development and energy planning.
This GDP-based metric bias means
that sectors and populations critical to
| food security, ecological stability, and
s everyday energy needs appear marginal,
even as their vulnerability and system-
level importance continue to grow.

When development purpose itself is getting sidelined, entire areas of social life that carry low
GDP weight risk being treated as secondary. This creates an allocation bias where what does
not register in headline metrics are unlikely to receive the necessary resources, policy attention,
or budgets. If planning is guided only by GDP-linked indicators, there is little assurance that
adequate and reliable electricity is able to sustain a critical role to meet basic needs.

Quality Determines Wellbeing

Near-universal access means little if electricity is unreliable where life happens, as
households, schools, and healthcare are exposed to daily failures.

On the surface, these biases spill into how electricity services are evaluated. For example,
most commonly represented with electricity access as a headline indicator,
intermittency, disparity, and the lack £ 4y of affordability goesunmeasured. Across
the four countries electrification is near universal (World Bank, 2024),
yet service quality frequently falls short of minimum levels
required to fulfil basic needs. In Indonesia, user surveys in regions
outside of Java report outage levels nearly four times higher than
official statistics (Kunaifi =/Jp~S and Reinders, 2018). These quality
gaps directly undermine \'i\\ e what may appear to be relatively
‘lightweight’ aspects of daily S life yet in practice they harshly
penalise people’s ability to sustain dignified livelihoods.

Their impact extends beyond day to day occurrences because the affected domains include
household electricity, education facilities, and health facilities, which in contemporary
societies function as key need satisfiers for the intermediate needs that underpin universal
human needs for health, autonomy, and social participation.

The most acute effects appear in households where the deepest entrenchment of energy
inequality is revealed. Quality shortfalls become unaffordable bills and constrained use,
because wide income disparities translate into regressive energy spending that leads to energy
poverty. Low-income households such as those in the Philippines spend over 10% of their
income on electricity, while higher-income households across the four countries spend about
3%. These gaps are mirrored in appliances ownership, in Vietham and Indonesia most high-
income households own air conditioners and computers, while fewer than half of low-income
households do so, and in the Philippines only 41% of electrified homes have a refrigerator
(SIPET, 2024). These constraints increase heat exposure, reduce food safety, and impose
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long-term financial strain from inefficient devices, pulling families into persistent energy
poverty and weakening the intermediate need for protective housing and safe food storage.

In education, unreliable and uneven electricity breaks routine operations. Schools require
power for lighting, cooling, connectivity and basic services to function (Matinga and Annegarn,
2013), yet Indonesia alone still counts over 3,700 schools without electricity and 42,000
without internet, concentrated in remote provinces (Tempo, 2025). This reduces learning time
and quality and widens rural-urban gaps. In the Philippines, electrified schools outperform
unelectrified schools by around 10-12% in National Achievement Test scores, showing how
electricity access raises both academic performance and the administrative capacity that
supports it (Capule-Navarro & Alampay, 2020). These deficits mark a direct failure to secure
the intermediate need for appropriate education.

Primary healthcare facilities face parallel vulnerabilities. They operate continuously and depend
onreliable electricity for clinical equipment, records, lighting and cold chains, so quality failures
quickly become life threatening (Singer, 2009; Garcia-Sanz-Calcedo, 2019). How it managed to
be overlooked is well documented as evidence shows that 70% of medical devices in the Global
South are unusable, with nearly one-third of failures due to power problems (SEforAll, 2022).
Each failure represents foregone treatment, avoidable mortality and long-lasting damage to
livelihood quality, revealing a systemic breach of the intermediate need for appropriate health
care.

Rebalancing electricity priorities towards households, schools, and health facilities is
imperative. Although modest in GDP terms, these sectors anchor two core dimensions of
societal well-being, physical health and critical autonomy (Rao & Min, 2018). Taken together,
the evidence above shows that electricity quality and affordability in these settings function as
core satisfiers of intermediate needs.

Consequently, shortfalls in any of them systematically undermine wellbeing fulfillment and

this makes it necessary to specify how much electricity must be secured reliably for these
domains.

The Equity Imperative in Electricity Distribution

Ensuring accessibility and reliability for real gains goes beyond increasing capacity
generation, it should safeguard sufficient allocation and equal distribution.

Sufficiency is defined as the service-linked kilowatt hours needed to sustain essential functions
on a continuous basis. Thresholds follow the Decent Living Standard, which specifies universal
basic needs that underpin physical and social wellbeing, and provide the normative anchor for our
estimates (Gough, 2017; Rao and Min, 2018). The scope remains the first enabling step, which is to
ensure electricity is accessible and reliable when services are needed.

Quantification focuses on material prerequisites and on the household and facility assets that
depend on electricity. Not all basic needs are delivered only through appliances, yet appliances
enable daily functions in nutrition, shelter, health, education, and communication, so they serve
as practical anchors for DLS aligned thresholds.
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All sector estimates apply efficient technologies, typical duty cycles, realistic operating hours,
and country-neutral averages so results compare across contexts. Each sector is expressed
on a per capita basis to keep results directly comparable, with service units and conversion
steps aligned and proxy choices harmonized across sectors for consistency.’

For households, wellbeing depends on cooking and safe food storage, thermal comfort,
adequate lighting, hygiene and water supply, and basic communication. Meeting these
conditions requires about 566 to 1,200 kWh per capita each year. The spread reflects climate,
cooling hours, appliance efficiency, and the need for continuous cold chains. Evening reliability
matters for cooking and lighting, while refrigeration requires round the clock availability.

Education shares the same basic conditions and adds learning services that include adequate
lighting, ventilation or cooling for comfort, digital learning, device charging, and water and
sanitation. Because assets are shared by many students and operate mostly in daytime, the
population average is modest even though classroom demand at the point of use is higher.
About 5 kWh per capita each year sustains a conducive basic learning environment.

Healthcare adds clinically essential services on top of basic conditions. Continuous lighting
and ventilation, vaccine and medicine cold chains, diagnostics and life support, information
systems, water services, and safety define the service floor. Many loads cannot be interrupted,
so quality and continuity of supply are critical. On a population basis the requirement is about
52 to 62 kWh per capita each year.

Taken together, these three sectors require about 620 to 1,270 kWh per capita each year to
secure basic wellbeing, with a central estimate near 945 kWh per capita. Set against this
service-linked baseline, national totals look sufficient on paper in three countries, while the
Philippines falls slightly below. In Indonesia, Thailand, and Vietnam average consumption
meets or exceeds the minimum required to secure basic wellbeing. This signals that electricity
supply is broadly adequate.

Basic Needs Electricity Needs (kWh/capita/year)

Household 566 to 1,200
Education 5
Healthcare 52t0 62

In reality, electricity also serves industry, services, agriculture, and other uses. IEA data (2024)
shows across four countries industry takes roughly 45 percent of consumption and households
about 30 percent, with the remainder in services, agriculture, and other uses. Once totals are
split across these sectors, only a fraction directly reaches the household and public services
that underpin wellbeing. Indonesia makes this visible where national use averages about 1,400
kWh per person. If only 30% reaches households, that equals roughly 420 kWh per person,
which is below the household sufficiency range of 566 to 1,200. Education and healthcare face
similar pressures as statistics show how reality favors other loads, even when the country

1 The methodology section documents the shared approach and how service units are converted to population averages, including proxy choices used to size facilities,
so readers can reproduce the results. The annex provides the full parameter tables and calculations that operationalize this approach. For households it lists function
level contributions and the representative appliance sets used. For education it shows per classroom and per enrolled student figures and the load composition used to
translate to a population basis. For healthcare it details duty cycles, device ratings, and the proxy logic used to convert facility loads to a per capita baseline.
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totally clears the wellbeing threshold. Figure 6 makes this tension explicit by pairing, for
each country, a bar that shows the share required for wellbeing against a bar that shows the
actual sub-sector distribution of consumption taken from IEA (2024) report, revealing both the
adequacy of totals and how electricity is actually utilized.
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Figure 6. Comparison of Subsectoral Electricity Consumption vs Well-being Needs
Source: IEA, 2022; Author’s calculation

Within-country allocation gaps are even more evident in Indonesia. The analysis covers 38
provinces stratified into low, medium, and high GRDP tertiles to ensure relevant profiling.
Under the grouping, Figure 7 compares available electricity with well-being needs using the
Floor Percent metric, defined as the share of a province's current electricity supply required
to meet the sufficiency floor of 620 kWh per capita. Higher values indicate little room beyond
essentials, and values above 100 indicate that the floor is not met. GRDP correlates positively
with electricity consumption. Low-GRDP provinces show the highest and most variable Floor
Percent with a median near 150 and outliers above 200, which signals that current supply
cannot meet basic needs. Medium-GRDP provinces perform better, though electricity supply
in several provinces falls below the sufficiency floor. High-GRDP provinces cluster below 80,

which implies that a smaller share of supply is needed to meet the floor and that an aggregate
surplus exists.
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Floor % of SEB by GRDP Category
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Figure 7. Floor Percent of Provincial kWh per Capita data by GRDP Category
Source: Author’s calculation

Ultimately, less than 10 provinces enjoy a comfortable margin of at least 50% surplus relative
to the floor, 15 are at or near breakeven, while the rest are operating at very tight margins.
Closing these gaps requires dependable additions to supply and improvements in physical,
economic, and administrative access, which aligns with current planning priorities.

However, simply adding more supply will not be enough. A closer examination of four provinces
with Floor Percent below 50 shows that abundant aggregate supply does not automatically
translate into fulfilled well-being needs. As illustrated in Figure 8, total electricity use is high

across sectors, yet household consumption in West Java and Banten remains below the
household well-being floor.
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Per Capita Energy Consumption with Wellbeing Floor
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Figure 8. Per Capita Energy Consumption with Sufficiency Floor
Source: Author’s calculations

In DKI Jakarta and Bali the wellbeing floor appears met in aggregate, yet administrative data
shows heavy concentration at very low consumption tiers. CLASP (2020) and the DKI Jakarta
Statistical Bureau (2025) report shows that more than 80% of PLN household customers are
in the R1 70 to 300 kWh bracket. Similarly, the Bali Statistical Bureau (2025) report shows
that more than 85% of households are in the low end of R1 with monthly use below 200 kWh.
Translating into the wellbeing fulfillment, the R1 group’s lower bound corresponds to roughly
258 kWh per capita per year, far below the 620 kWh floor. The pattern indicates distributional
and affordability constraints rather than absolute scarcity and argues for coupling any supply
expansion with targeted measures that secure a basic level of household service.

Building on the distributional and affordability constraints identified above, market dynamics
further deepen these disparities. Trends shown earlier suggest that demand from industry is
larger and expands faster than household and public service demand. To support this growth,
industrial users often receive preferential terms through lower tariffs and discounted contracts,
while households and public services face higher effective costs. In Indonesia, households pay
aboutIDR 1,350t0 1,700 per kWh, equivalent to USD 0.08 to 0.10, whereas large industrial users
can access rates near IDR 997 per kWh, roughly USD 0.06, through negotiated arrangements.
Similar patterns appear in Thailand and Vietnam, where industry enjoys lower effective prices
and prioritized access and where industrial load shapes the tariff structure itself. This tariff
design institutionalises prioritisation and creates structural risks of persistent underprovision
in essential sectors.
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Infrastructure investment choices reinforce these imbalances. New generation capacity and
transmission upgrades are frequently optimized for industrial hubs and revenue centers, not for
localities where electricity would most improve wellbeing. As a result, household consumption
remains constrained and vulnerable even when national or provincial totals suggest sufficiency.
With minimum intervention, the market performed badly in ensuring wellbeing fulfillment.

At the end, a strong, robust, and adaptable policy framework that secures accessible and
affordable electricity for ensuring wellbeing standards through households, education,
and healthcare, will convert headline adequacy into realised basic services, and adjust as
conditions evolve.
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Policy Toolkit: Exploring Alternatives

Securing accessible and affordable electricity is fundamental for meeting basic well-being
outcomes. However, as shown in the previous sections, persistent affordability gaps do not
arise from isolated technical failures. They stem from deeper structural conditions embedded
in the economic system and in the governance of electricity itself.

This section revisits those underlying problem layers to clarify where interventions must be
directed. Rather than treating unaffordability or unreliable service as standalone symptoms,
the aim is to expose the systemic drivers that repeatedly reproduce them. Short-term policy
responses can offer relief, but they rarely endure because they conflict with a system that
remains oriented towards GDP-centred electricity expansion and high revenue-generating
loads.

The accompanying diagram (Figure 9) applies the 5-Whys framework to map this hierarchy
of causality. What appears as a household affordability issue (Level 1 and 2) is often the
downstream effect of regulatory frameworks lacking binding social mandates (Level 3), which
in turn reflect a national planning paradigm that prioritises GDP growth over human well-being
(Levels 4 and 5).

Why do essential services face persistent
affordability gaps?
Many essential services cannot afford
adequate electricity or connections

Why does the tariff structure fail to ensure
affordability?

There are limited mechanisms and tailored

support to ensure affordability and access

2 Why does sectoral planning deprioritise essential services?
Fourth Why . Planning and appraisal are anchored to GDP-led metrics-based forecasts, which deprioritise
nswer activities with low direct weight such as essential services
A\ ivities with low direct GDP weight such | servi

Fifth Why? Why does the national planning paradigm centre GDP over well-being?
Answer Development planning centers GDP as the primary success metric, sidelining well-being and
not encoding essential services as statutory objectives within KPIs and budget plans

Figure 9. Root Cause Analysis of Affordability Issue using the 5-Whys Framework
Source: Author’s illustration

Against this backdrop, the policy toolkit (Table 1) is organised along the same problem layers.
Each level identifies the structural barrier, the corresponding leverage-point intervention,
concrete actions, illustrative international examples, and known limitations or risks. Together,
these interventions outline a pathway for reorienting electricity governance towards sufficiency
and well-being outcomes, while remaining compatible with broader development goals. Their
effectiveness will depend on coherent implementation across ministries of planning and
finance, regulators, utilities, local governments, communities, and, crucially, on sustained long-
term political commitment.
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Problem Level and
Problem Statement

Level 4 and 5
Development planning
centres GDP as the
primary success metric,
sidelining well-being and
deprioritising low-GDP
essential services

Level 3

The regulator has no
binding affordability,
reliability, and access
targets specifically for
essential services

Level 1 and 2

Essential services are
billed like industrial
demands with limited
mechanisms and
tailored support to
ensure affordability and
access

Table 1. Proposed policy toolkit to tackle the multi-layered problems

Policy Intervention

Redefine national success
metrics by adopting a
Beyond GDP measurement
framework that embeds
well-being, inclusion,

and sustainability into
development planning, KPls,
and budgets, with explicit
recognition of essential
service

Move beyond binary access
mandates towards statutory
obligations that guarantee
enforceable reliability and
affordability targets for
essential service

Integrate affordability
mechanisms to targeted
groups and essential
services

Concrete Actions

Complement economic growth-
focused targets with a set of
human and ecological well-being
indicators structured around

the well-being, inclusion, and
sustainability dimensions, such as
Sustainable Development Goals
(SDGs), Human Development
Index (HDI), and Genuine Progress
Indicator (GPI), so that national
progress is evaluated in terms of
improved needs satisfaction (e.qg.
higher life expectancy, increased
educational participation, secure
housing conditions), fair distribution
of outcomes, and adherence to
planetary boundaries, rather than
solely by aggregate economic
expansion.

Reflect this redefinition in sectoral
planning, for example, by replacing
generic electrification rates (yes/
no access) with a continuum and
comprehensive electrification
metric (such as the World Bank’s
Multi-Tier Framework) that captures
the following attributes: capacity,
availability, reliability, quality,
affordability, and health and safety.

Introduce legally binding
requirements for public bodies and
regulators to apply long-term well-
being and equitable access in all
major plans and budgets

Reorient infrastructure and capital
spending from high-cost, growth-
oriented projects towards universal
public services, backed by multi-year
budgets and explicit requirements
for low-carbon, fair-work, and
equitable delivery

Combine increasing block tariffs
with lifeline or free-basic electricity
blocks for low-income households
and essential public services as
explicit affordability measures

Periodically review lifeline block
sizes and prices against DLS
benchmarks and actual consumption
patterns, and adjust them to keep
basic, efficient use affordable while
maintaining a progressive tariff
structure that enables effective
cross-subsidisation (e.g. shifting
tariff burdens towards industrial and
commercial users)

Success Stories and Impacts

In Bhutan, Gross National
Happiness (GNH) is used as a
guiding philosophy for development
planning and decision-making,
which incorporates nine key
domains that prioritises citizens’
happiness and well-being. The
Constitution mandates the state to
advance GNH, and its principles and
indicators have been systematically
integrated into Bhutan's Five-Year
Plans (Centre for Bhutan and GNH
Studies, 2022)

Over the past six decades, this
paradigm has supported a

more sustainable trajectory of
macroeconomic development,
delivering tangible benefits for
people and the environment. The
percentage of ‘deeply’ happy people
has increased from 41% in 2010 to
48% in 2022 (Balasubramanian and
Chasin, 2019, Royal Government of
Bhutan, 2024).

In Wales, the Well-being of Future
Generations Act 2015 establishes
statutory duties for more than 40
public bodies to plan and budget
around long-term well-being goals,
including equitable access to
essential services. The Act has
influenced major infrastructure

and service decisions, redirecting
investment towards safer, greener
and more accessible provision. It
underpinned the decision to halt the
GBP 1.4 billion motorway expansion
in favour of lower-carbon transport
alternatives, and supported
universal measures such as the new
school curriculum and free school
meals to address child poverty and
ensure every pupil has access to
education and nutrition. At the local
level, community energy schemes
have equipped schools with solar
PV, while participatory budgeting
initiatives channel public funds

to community-identified priorities
(Future Generations Commissioner
for Wales, 2025; Institution of
Environmental Sciences, 2025).

Evidence from a World Bank survey
of more than 60 countries shows
that lifeline, social, and block-tariff
structures are widely implemented
to safeguard affordability for
low-income households. Country
examples, such as South Africa’'s 50
kWh/month Free Basic Electricity,
Thailand’'s 50 kWh/month free
quotas for welfare-card holders, and
the Philippines’ discounted rate (of
<100 kWh/month consumption) for
poor households, demonstrate how
targeted pricing can substantially
reduce the cost of essential
electricity use. Many systems

also set residential tariffs below
commercial and industrial rates,
creating implicit cross-subsidies
that further ease the burden on low-
income users (World Bank, 2020).

These policies illustrate that
well-designed tariffs can act

as a practical entry point for a
sufficiency-oriented electricity
policy that can meaningfully reduce
energy poverty, ensuring that
essential household needs and
public services are not priced out of
access (SEforALL, 2020).

Limitations

Bhutan’s experience is shaped
by its unique economic
structure which limits the
direct transferability of the
model to larger, more complex
countries (Balasubramanian
and Chasin, 2019). Progress
has also been uneven across
GNH dimensions: social,
cultural, environmental,

and governance indicators
have advanced faster than
economic performance. As
highlighted in the 13th Five-
Year Plan, addressing these
multidimensional pressures
will require more innovative
and ambitious economic
transformation (Royal
Government of Bhutan, 2024)

High-level well-being duties
do not necessarily guarantee
systemic change without
robust implementation
mechanisms. Application
remains uneven, with many
bodies failing to embed long-
term well-being principles
into financial planning,
workforce management, or
asset strategies. Prevention
continues to be chronically
underfunded and displaced by
short-term crisis pressures.
Collaboration is further
hindered by a “crowded”
partnership landscape,
inconsistent engagement

of diverse communities

in decision-making, and

the absence of robust
performance assessment
capable of tracking real long-
term outcomes (Royal Town
Planning Institute, 2020; Audit
Wales, 2025).

In practice, lifeline allocations
are often too small to meet
DLS benchmarks. For example,
the South African Local
Government Association
(SALGA) has argued that a

50 kWh/month allowance is
insufficient and recommends
something closer to 300-

400 kWh/month (Creamer,
2024). Where utilities already
struggle to recover operating
costs, the challenge is not

the affordability of essential
consumption itself but the way
subsidies and cross-subsidies
are currently allocated, often
favouring non-essential or
high-volume users over basic
well-being needs (World Bank,
2020). Existing reviews also
show that lifeline and social
tariffs are almost exclusively
targeted at residential
customers. Educational and
health facilities are usually
billed under non-residential
public-sector or commercial
tariffs, and therefore do not
benefit from these affordability
schemes (World Bank, 2020).
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4. Conclusions

This study challenges the assumption that steadily rising electricity consumption in ASEAN
is a reliable standalone proxy to measure progress in well-being. In a region of over 650
million people and a combined GDP above USD 3.5 trillion, Indonesia, Vietham, Thailand,
and the Philippines have expanded generation and reached electrification rates of more than
95%. However, shortfalls in reliability and affordability persist across households, schools,
and primary healthcare facilities. Under a GDP-centred development model, these essential
services remain structurally deprioritised because they generate comparatively low revenue
and contribute less visibly to headline economic indicators. As a result, inadequacies in service
quality and affordability can persist even as national averages of electricity consumption
continue to rise.

By defining a DLS-based sufficiency floor of approximately 620-1,270 kWh per capita per
year, with a central estimate around 945 kWh per capita per year, the analysis establishes a
concrete benchmark for what constitutes as ‘sufficient’ when the objective is securing basic
living conditions rather than maximising aggregate output. Applying this benchmark shows
that, in three of the four countries, the primary constraint is not aggregate electricity supply.
Rather, the more binding challenge lies in how electricity is allocated, priced, and governed, with
industrial and commercial sectors absorbing a dominant share of supply while households
and essential public services remain exposed to unreliable service and affordability-driven
underconsumption.

Subnational evidence from Indonesia reinforces this conclusion. Provinces with lower GRDP
frequently operate at or below the sufficiency floor, whereas higher-GRDP provinces maintain
substantial surpluses. Even where aggregate supply is ample, administrative data showing
residential consumption concentrated in low tariff tiers indicates that affordability constraints
actively suppress essential electricity use. These patterns suggest that supply expansion
alone risks reproducing existing inequities under the appearance of progress unless it is
accompanied by explicit measures to protect essential services and low-income households.

Moving forward, the task is not to expand electricity consumption indefinitely, but to ensure
that existing and future supply reliably covers the sufficiency floor for households, healthcare
facilities, and schools. This requires a shift in governance logic, from treating electricity mainly
as inputto GDP growth, towards treating it as a foundational enabler of secure living conditions.

Achieving this shift requires structural policy interventions across three levels. At the paradigm
level, reliance on GDP as the sole measure of success should be complemented with Beyond
GDP metrics that make service adequacy and the quality of growth visible. At the regulatory
level, access-only mandates need to be extended into statutory obligations with enforceable
reliability and affordability targets for essential services. At the operational level, targeted
tariff reforms are required to secure affordable and sufficient electricity for essential services.
Without these coordinated changes, continued expansion of electricity supply risks reproducing
existing inequities under the appearance of progress.
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Annexes

Abbreviations

ASEAN Association of Southeast Asian Nations

Bappenas Indonesia’s Ministry of Planning and Development

DLS Decent Living Standards

GDP Gross Domestic Product

GPI Genuine Progress Indicator

GRDP Gross Regional Domestic Product

HAQ Healthcare Access and Quality Index

HDI Human Development Index

ICU Intensive Care Unit

ICT Information and Communications Technology

Kemendagri Indonesia’s Ministry of Internal Affairs

LNG Liquefied Natural Gas

MEPS Minimum Energy Performance Standards

MTF Multi-Tier Frameworks

NAT National Assessment Test

NEP National Energy Plan

OECD Organisation for Economic Co-operation and Development

PDP Power Development Plan

PISA Programme for International Student Assessment

RPJMN Indonesia’s National Medium Term Planning

RPJPN Indonesia’s National Long-Term Development Plan

RUKN Indonesia’s National Electricity Development Plan

SAIDI System Average Interruption Duration Index

SAIFI System Average Interruption Frequency Index

SDGs Sustainable Development Goals

SEB Joint Circular Letter

UHC Universal Health Coverage

WHO World Health Organization
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