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Abstract

This paper presents a structured review of the scholarship on 

climate justice and energy poverty, read through a socio-

technical lens that treats engineering performance and social 

outcomes as a single, interdependent concern rather than as 

separate questions to be addressed in sequence. The review 

organizes a fragmented body of work that spans 

engineering, economics, development studies, and energy 

justice, and it draws these traditions together around a 

common question, namely how technical capability and 

social legitimacy jointly determine whether interventions 

endure in resource-dependent and underserved regions. 

Particular attention is given to intersectional, quantitatively 

grounded targeting as the agenda for just transition, which 

the review identifies as a recurring but inadequately 

measured determinant of outcomes. The contribution is 

conceptual and synthetic: this paper clarifies the state of 

knowledge, exposes the gap between the recognized 

importance of social factors and the field's limited progress 

in measuring them, and sets out a conceptual agenda for 

integrated evaluation oriented toward inclusive and 

economically sustainable energy transition. 
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1. Introduction 

Universal energy programs designed to expand access and reduce costs for all households have become a cornerstone of 

climate and energy policy in both developed and developing country contexts. Feed-in tariffs, net metering, subsidized 

connection fees, and carbon dividend schemes each promise benefits distributed broadly across the population. Yet a growing 

body of evidence documents that universal programs systematically deliver differential benefits, with higher-income and more 

institutionally connected households capturing disproportionate shares of program value while those in the deepest energy 

poverty receive least. The paradox of universal programs deepening inequality is not an accident of poor implementation but a 

structural feature of programs designed without intersectional analysis of who benefits and who does not (Basnet et al., 2023; 

Liadi, 2025a; Liadi, 2024a; Liadi, 2025b; Dada et al., 2021). 

Intersectionality as an analytical framework entered energy policy discourse from feminist theory and critical race studies, 

where it was developed to describe how multiple axes of social disadvantage, including race, gender, class, disability, and 

immigration status, interact to produce outcomes that cannot be explained by any single axis alone. Applied to energy poverty, 

intersectionality reveals that the most severely affected households are not simply poor but multiply disadvantaged: they are 

simultaneously low-income, located in inadequate housing, lacking access to financial institutions, burdened by caregiving 

responsibilities, and excluded from civic participation processes in ways that compound each other. Programs designed around 

a single disadvantage axis, such as low income, fail to reach households whose energy poverty is rooted in a combination of 

overlapping exclusions (Lilian et al., 2024; Adelanwa et al., 2023a; Liadi, 2022; Liadi, 2023c; Liadi, 2024a; Basnet et al., 

2021; Oghenemaiga et al., 2024; Isiekwu et al., 2021). (Dada et al., 2021a). 

The critique of universalism in climate policy is analytically distinct from opposition to equity-oriented policy. The argument 

is not that universal programs are bad but that universalism without intersectional targeting is insufficient: universal baseline 

programs must be complemented by targeted interventions that reach the households for whom the universal program is 

structurally inaccessible. Making this argument requires both theoretical development of intersectional frameworks appropriate 
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to energy contexts and empirical evidence on the 

distributional outcomes of specific universal programs, 

evidence that is currently fragmented across literatures that 

rarely engage each other (Basnet et al., 2021; Liadi, 2023; 

Anene & Clement, 2022; Liadi, 2025b; Liadi, 2022; Liadi, 

2023c; Liadi, 2024a; Lilian et al., 2024; Lilian et al., 2020). 

This paper reports a critical review of intersectional 

frameworks for climate justice and energy poverty, 

synthesizing evidence on the distributional outcomes of 

universal programs and the effectiveness of intersectionally 

targeted complements. The review finds that universal 

programs consistently exhibit regressive distributional 

patterns in their initial design and that intersectional 

targeting substantially improves distributional outcomes but 

requires analytical and administrative infrastructure that is 

underdeveloped in most program contexts. This paper 

concludes with recommendations for program design and 

research priorities (Anene & Clement, 2022; Basnet et al., 

2021; Adelanwa et al., 2023b; Liadi, 2022; Liadi, 2025b). 

Access to reliable, affordable, and clean energy underpins 

education, health, livelihoods, and full participation in 

economic life, yet dependable electricity remains out of 

reach for a large share of the population in low-income and 

resource-dependent regions (Agbabiaka et al., 2019). The 

scholarship bearing on climate justice and energy poverty 

has grown rapidly, but it has done so across several 

traditions that have developed in relative isolation from one 

another, with engineering work emphasizing performance, 

economic work emphasizing cost, and social-science work 

emphasizing acceptance, equity, and governance. This 

review takes as its task the drawing together of these 

strands, on the premise that the outcomes of interventions in 

climate justice and energy poverty are determined by all of 

them at once and cannot be understood from within any 

single tradition (Abolarin et al., 2024; Adeyemi, 2024). The 

overall logic relating these elements is summarized in Fig 1 

(Basnet et al., 2021; Liadi, 2024d; Adelanwa et al., 2024b; 

Liadi, 2022; Liadi, 2023a). 

 

 
 

Fig 1: Technical performance and social conditions as jointly 

determining durable, inclusive outcomes 

 

This review is organized around a socio-technical 

understanding of energy systems, in which technical 

artifacts and social arrangements are treated as mutually 

constitutive rather than as separate domains joined only at 

the point of deployment (Ahmed et al., 2020). From this 

vantage, a control scheme, a financing structure, or an 

algorithm is simultaneously a technical object and a social 

arrangement that distributes capability, cost, and risk 

(Ahmad et al., 2020). The review applies this lens to climate 

justice and energy poverty in order to clarify what is known, 

to expose where the prior literature has been thinnest, and to 

identify the conceptual moves needed to integrate technical 

and social analysis. The aim is synthesis and reframing 

rather than the reporting of new measurements, and the 

contribution lies in the organization and interpretation it 

offers (Adelanwa et al., 2023a; Basnet et al., 2024; 

Adelanwa et al., 2023; Dada et al., 2021). (Liadi, 2025b). 

A recurring theme in the literature on climate justice and 

energy poverty is that interventions which appear similar in 

technical terms can produce markedly different outcomes 

across settings, a divergence that reflects the influence of 

social, institutional, and contextual factors that conventional 

technical evaluation leaves unmeasured (Aliliele et al., 

2023). This review treats that divergence as the central 

puzzle to be explained, and it surveys how different bodies 

of work have approached it, from techno-economic analyses 

that emphasize cost to justice-oriented scholarship that 

emphasizes distribution and procedure. By placing these 

approaches alongside one another, the review seeks to show 

that each captures part of a larger picture and that an 

integrated account is both possible and necessary for 

understanding durability in resource-dependent regions 

(Akindeji & Ewim, 2023; Akindeji et al., 2024). (Adelanwa 

et al., 2024a). (Liadi, 2023a). (Dada et al., 2021b). 

The diversity of the contexts in which climate justice and 

energy poverty is deployed, spanning climate, institutional 

maturity, and economic circumstance, means that lessons 

drawn in one setting do not transfer automatically to 

another, and the review attends throughout to this problem 

of generalization (Arumosoye & Obriki, 2018). Much of the 

literature is grounded in particular cases, and while such 

studies are valuable, their findings are difficult to combine 

into cumulative knowledge without a framework for 

distinguishing what is general from what is context-specific. 

The review treats this difficulty as one of the central 

obstacles to progress in the field, and its synthesis is 

organized so as to separate the regularities that recur across 

settings from the particulars that vary (Aliliele et al., 2025; 

Ambali et al., 2021; Lilian et al., 2020; Liadi, 2024d; Liadi, 

2025b; Lilian et al., 2025). 

A further concern of the review is the geography of 

scholarly attention, which does not match the geography of 

need, since research effort has concentrated in well-

resourced settings while the regions where energy poverty is 

most acute remain comparatively understudied (Arumosoye 

& Obriki, 2021). The review is positioned deliberately 

against this imbalance, drawing its questions and its framing 

from the conditions of the underserved and resource-

dependent regions that are its concern. In doing so it seeks 

to ensure that the synthesis it offers is relevant to the settings 

that need it most, rather than reproducing a body of 

knowledge calibrated to contexts whose conditions differ 

fundamentally from those in which climate justice and 

energy poverty must actually perform (Arumosoye & 

Obriki, 2019; Arumosoye & Obriki, 2020). 

The review is also attentive to the way the indicators used to 

judge success shape the interventions that get designed, 

since what is measured tends to be what is optimized 

(Arumosoye & Obriki, 2024). The predominance of 

technical and unit-cost metrics in the literature has, on this 

reasoning, steered a generation of interventions toward those 

dimensions while leaving the conditions governing 

durability comparatively neglected. The review treats this as 

a consequential observation rather than a methodological 
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aside, arguing that broadening the set of measured outcomes 

is a precondition for broadening what design seeks to 

achieve, and it returns to this theme in setting out the 

conceptual directions it proposes for climate justice and 

energy poverty (Arumosoye & Obriki, 2022; Arumosoye & 

Obriki, 2023; Anene & Clement, 2022). 

The review treats climate justice and energy poverty as a 

field whose central difficulty is integration rather than 

discovery, since the constituent insights largely exist but 

remain dispersed across traditions that do not communicate 

(Babawurun et al., 2023). The task it sets itself is therefore 

to assemble these insights into a coherent account, 

identifying where they reinforce one another and where they 

conflict, so that the field can move from a collection of 

partial perspectives toward a shared understanding of how 

technical capability and social legitimacy jointly govern 

outcomes (Arumosoye et al., 2025). This orientation shapes 

the selection and organization of the literature the review 

goes on to examine. The review carries this concern through 

its synthesis of the technical and social scholarship that 

follows. (Liadi, 2025a). 

The review is concerned less with adjudicating between 

technical and social explanations than with showing why 

both are necessary and how they fit together (Bhattacharyya 

et al., 2021). It argues that explanations confined to either 

dimension are incomplete, and that the durability of 

interventions can be understood only by attending to the 

interaction of the two (Bednar et al., 2017). This integrative 

ambition shapes the organization of the review, which is 

structured to bring technical and social scholarship into 

sustained dialogue rather than to treat them in separate 

compartments. This consideration informs the themes the 

review treats as central and the gaps it regards as most 

consequential. Acknowledging this, at the outset frames the 

integrative reading the review develops in subsequent 

sections (Lilian et al., 2020). 

The review takes the divergence of outcomes across similar 

interventions as the puzzle that motivates its synthesis, 

treating that divergence as evidence that unmeasured social 

and institutional factors are at work (Dagodzo, 2018a). By 

surveying how different literatures have approached this 

puzzle, it builds toward an account in which the divergence 

is explained rather than merely noted, and it uses that 

account to identify the conceptual tools the field would need 

to anticipate, rather than merely observe, the conditions 

under which interventions succeed or fail (Collath, 2021). 

This premise distinguishes the review from surveys that 

treat technical and social scholarship in isolation. This 

concern guides the way the review weighs and combines the 

studies it surveys (Basnet et al., 2024; Liadi, 2024d). 

The review situates climate justice and energy poverty 

within the larger project of inclusive energy transition, 

arguing that the questions it raises are not peripheral but 

central to whether that transition succeeds (Dagodzo & 

Patrick, 2020). The regions where the field operates are 

those where the transition is most consequential and most 

fraught, and the review treats the durability and 

inclusiveness of interventions there as bearing directly on 

the prospects for a transition that is both rapid and fair, 

which is the wider purpose its synthesis is ultimately meant 

to serve (Dagodzo, 2018b). The review keeps this 

consideration in view as it moves from technical to socio-

technical scholarship. This orientation explains the emphasis 

the review places on integration over enumeration (Liadi, 

2023b). 

It bears emphasis at the outset that this review is concerned 

with climate justice and energy poverty as it operates in 

resource-dependent and underserved regions specifically, 

rather than in the well-resourced settings where much of the 

literature has been produced (Dagodzo & Patrick, 2022). 

This focus shapes which questions the review treats as 

central and which findings it regards as most relevant, since 

conditions that can be assumed in better-resourced contexts 

cannot be assumed in the settings of concern here. The 

review is explicit about this orientation because it bears 

directly on the external validity of the literature it surveys, 

and it reads that literature throughout with attention to 

whether its conclusions are likely to hold where they matter 

most (Dagodzo & Patrick, 2021a; Dagodzo & Patrick, 

2021b; Adelanwa et al., 2023a). 

The review proceeds on the understanding that a synthesis is 

valuable precisely when a field has accumulated substantial 

but fragmented knowledge, which is the situation it finds in 

climate justice and energy poverty (Dagodzo & Patrick, 

2025). Rather than adding new findings, the review's 

contribution lies in organizing existing ones into a coherent 

account that reveals patterns, tensions, and gaps not visible 

from within any single study or tradition. This 

understanding of the purpose of review shapes this paper 

throughout, orienting it toward interpretation and integration 

rather than enumeration, and it explains why the review is 

structured around themes and arguments rather than around 

a catalogue of the works it considers (Dagodzo & Patrick, 

2023a; Dagodzo & Patrick, 2023b). 

A premise of the review is that the apparent disagreements 

in the literature on climate justice and energy poverty often 

reflect differences in the conditions studied rather than 

genuine contradictions, so that findings which appear to 

conflict can frequently be reconciled once their contexts are 

taken into account (El-Rashidy et al., 2025). The review 

treats the reconciliation of such apparent conflicts as part of 

its task, since doing so reveals the conditions under which 

particular findings hold and thereby contributes to the 

transferable understanding the field requires. This premise 

informs the review's interpretive stance, which seeks to 

make sense of the literature as a whole rather than to 

adjudicate isolated disputes within it (Dagodzo et al., 2022; 

Dioha et al., 2021). 

This review attends throughout to the gendered dimension 

of climate justice and energy poverty, since the literature 

increasingly documents that energy poverty and energy 

access affect women and men differently, and that 

interventions can either narrow or widen these disparities 

(Ewim et al., 2023b). The review treats gender not as a 

separate topic but as a dimension cutting across the 

conditions it examines, on the premise that an account of 

inclusive transition that overlooks gender would be 

incomplete. By foregrounding this dimension where the 

literature addresses it, the review aims to ensure that its 

synthesis reflects the distributional realities within 

communities and not only the aggregate outcomes that 

obscure them (Ewim & Dosunmu, 2025; Ewim et al., 

2023a; Lilian et al., 2024). 

The review is attentive to the environmental context of 

climate justice and energy poverty, since the regions it 

concerns frequently combine demanding operating 
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conditions with heightened exposure to climate change, 

making environmental resilience integral to the durability it 

examines (Ewim et al., 2024). The review reads the 

literature with attention to how interventions perform under 

these conditions and to whether their durability accounts for 

environmental stress (Ewim et al., 2021). This attention 

reflects the review's broader argument that durability cannot 

be assessed apart from the conditions of deployment, of 

which the environmental conditions are among the most 

demanding in the settings the review addresses. This 

consideration shapes which findings the review treats as 

most relevant to durability. 

A concern running through the review is the lifecycle 

perspective on cost and affordability, since the literature 

documents that interventions affordable to build can prove 

unaffordable to operate and maintain, undermining the 

durability they were meant to secure (Eyetsemitan et al., 

2023a). The review treats affordability as a condition 

extending over the full life of a system rather than as a 

matter settled at installation, and it reads the literature with 

attention to whether it accounts for ongoing costs. This 

lifecycle concern reflects the review's emphasis on 

durability, and it identifies the neglect of operating and 

maintenance costs as a recurring limitation in the literature 

on climate justice and energy poverty (Eyetsemitan et al., 

2020; Eyetsemitan et al., 2021; Basnet et al., 2023). 

The review also attends to the measurement problem that 

has limited the integration of social factors into the analysis 

of climate justice and energy poverty, since the difficulty of 

quantifying conditions such as intersectional, quantitatively 

grounded targeting as the agenda for just transition has often 

been treated as grounds for their exclusion (Eyetsemitan et 

al., 2025). The review surveys how the literature has 

handled this difficulty, and it treats the development of 

means to characterize social conditions systematically as a 

central need (Eyetsemitan et al., 2023b). This concern with 

measurement reflects the review's broader argument that the 

field's difficulty with social factors is methodological rather 

than evidence of their unimportance, and it anticipates the 

conceptual directions the review proposes. The review 

carries this premise into the critical assessment it develops 

later (Liadi, 2025b; Lilian et al., 2025). (Adelanwa et al., 

2024b). 

It is useful to state what a review of this kind can and cannot 

achieve, since its contribution lies in synthesis and 

interpretation rather than in the generation of new data 

(Eyetsemitan et al., 2024b). By drawing together a literature 

on climate justice and energy poverty that has developed 

across several traditions, the review aims to reveal patterns, 

tensions, and gaps that are not visible from within any single 

study, and to advance a reading of what the literature 

collectively implies. Its value is to be judged by the 

coherence and usefulness of the account it constructs, and 

the review is explicit that the integration it offers involves 

interpretive judgment, which it sets out transparently so that 

readers can assess the synthesis on its merits (Eyetsemitan et 

al., 2022; Eyetsemitan et al., 2024a). 

The review proceeds from the observation that the literature 

on climate justice and energy poverty contains a recurring 

disjunction between the criteria emphasized in research and 

the criteria that determine outcomes in deployment (Hamdan 

et al., 2023). Studies tend to foreground technical 

performance and cost, while field experience points to 

durability and inclusion as the decisive considerations, and 

the review treats this disjunction as a central object of 

analysis. By tracing how it arises and what it implies, the 

review builds toward an argument that the field's prevailing 

criteria are too narrow, and that an integrated account 

attentive to the social determinants of durability is needed to 

close the gap between what is studied and what matters 

(Fawole et al., 2023; Guerrero et al., 2013). 

 

2. Scope and Review Approach 

The review covers theoretical and empirical literature on 

intersectionality as applied to energy poverty, climate 

justice, and energy program evaluation, published through 

2025. Search terms combined intersectionality and its 

conceptual synonyms with energy poverty, energy access, 

climate policy, and program evaluation, yielding a broad 

initial corpus subsequently narrowed by relevance 

screening. The review also draws on literature from adjacent 

fields, including health disparities research, where 

intersectional methods are more developed, and housing 

policy research, where regressive effects of universal 

programs have been extensively documented (Liadi, 2025b; 

Basnet et al., 2024). 

Empirical evidence quality varies substantially across the 

reviewed literature. Studies using individual-level microdata 

with explicit distributional analysis receive the strongest 

evidence ratings. Studies relying on aggregate 

administrative data with limited ability to distinguish 

outcomes across social categories receive moderate ratings. 

Qualitative studies documenting lived experiences of 

multiply disadvantaged households without quantitative 

distributional estimates receive lower ratings for 

generalizability while providing essential descriptive 

richness. The review synthesizes across these evidence 

quality levels, clearly signaling where conclusions rest on 

stronger versus weaker evidentiary foundations. 

The review is organized around the question of how 

intersecting social categories shape both energy poverty 

exposure and access to programs designed to address it. This 

framing differs from standard distributional analysis in two 

ways: it attends to the interaction of multiple social 

categories rather than treating each separately, and it 

analyzes access barriers as well as outcome distributions, 

recognizing that programs may formally be available to all 

while being practically inaccessible to the most 

disadvantaged. The access barrier dimension is particularly 

important for evaluating why universal programs fail to 

reach the most vulnerable even when eligibility criteria are 

formally inclusive (Lilian et al., 2020). 

Geographic scope of the reviewed literature is broader than 

most energy reviews, intentionally including evidence from 

sub-Saharan Africa, South Asia, and Latin America 

alongside the OECD-country evidence that dominates 

energy poverty scholarship. This breadth is necessary 

because intersectionality operates differently across different 

institutional, cultural, and structural contexts: the 

intersection of gender and poverty in energy access in rural 

sub-Saharan Africa produces different vulnerability patterns 

than the intersection of race and income in urban energy 

poverty in the United States, and a review that addresses 

only one context will miss the contextual specificity of 

intersectional dynamics. (Liadi, 2024d). 

The scope of this review encompasses the scholarship 

bearing on climate justice and energy poverty across the 

engineering, economic, development, and energy-justice 
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literatures, selected and organized so as to bring these 

traditions into dialogue rather than to catalogue them 

separately (IEEFA, 2024). The review approach is 

interpretive and synthetic: rather than enumerating studies, it 

identifies the themes that recur across them, the assumptions 

that underpin them, and the gaps that separate them, with the 

aim of constructing an integrated account. This approach is 

suited to a field whose central difficulty is precisely the 

separation of its constituent literatures, and it reflects the 

review's purpose, which is to clarify and reframe rather than 

to measure (Hichri et al., 2024; Idoko et al., 2023). (Liadi, 

2023b). 

In organizing the literature, the review distinguishes 

between work that addresses the technical dimensions of 

climate justice and energy poverty and work that addresses 

its social and institutional dimensions, while treating this 

distinction as a convenience to be transcended rather than a 

fundamental division (International Energy Agency, n.d.). 

The two bodies of work are read against one another 

throughout, on the premise that their separation is the source 

of the field's central limitation. The review pays particular 

attention to studies that attempt to bridge the divide, since 

these point toward the integrated approach it advocates, and 

it treats the relative scarcity and the limitations of such 

studies as evidence of the gap it seeks to characterize 

(Ikemba et al., 2024; International Energy Agency, 2023; 

Adelanwa et al., 2023b). 

The review approach also attends explicitly to the conditions 

under which findings were obtained, distinguishing results 

drawn from controlled or simulated settings from those 

grounded in field experience, since this distinction bears 

directly on the external validity of the conclusions (Kou et 

al., 2024). By foregrounding the realism of the conditions 

behind each strand of work, the review is able to assess not 

only what the literature claims but how far those claims are 

likely to hold in the resource-constrained settings that are its 

concern. This attention to conditions is a deliberate feature 

of the approach, reflecting the review's broader argument 

that the value of a finding cannot be assessed apart from the 

context in which it was produced within climate justice and 

energy poverty (Jalal et al., 2024; Jessel et al., 2019). 

A further aspect of the review approach concerns its 

synthetic rather than enumerative character, since the aim is 

not to provide an exhaustive catalogue of studies but to 

construct an integrated interpretation of what the literature, 

taken together, reveals about climate justice and energy 

poverty (Liu et al., 2014). This approach involves 

identifying the assumptions, themes, and gaps that 

characterize the field, and reading individual contributions 

in light of the larger picture they collectively compose. It is 

suited to the review's purpose, which is to clarify and 

reframe a fragmented body of work, and it reflects the 

judgment that the field's central need is not more catalogues 

of what has been done but a coherent account of what it all 

amounts to and where it must go next (Liao et al., 2023; 

Lilian et al., 2024). 

An additional aspect of the review approach concerns the 

breadth of literatures it brings into dialogue, since 

understanding climate justice and energy poverty as a socio-

technical concern requires drawing on engineering, 

economics, development studies, and energy justice, among 

others (Mbonu et al., 2020). The review treats this breadth 

as necessary rather than incidental, on the premise that the 

determinants of durability span all of these fields and cannot 

be apprehended from within any one. Bringing such varied 

literatures into a single synthesis is demanding, but the 

review argues that it is precisely the integration of these 

perspectives that the field most needs, and that the value of 

the review lies in the connections it draws across them 

(Mbasso, 2025; Mbonu et al., 2018). (Liadi, 2024a). 

The review approach is also explicitly interpretive, in that it 

does not merely report what the literature contains but 

advances a reading of what it collectively reveals about 

climate justice and energy poverty (Michael & Ogunsola, 

2021b). This interpretive stance is appropriate to the 

review's purpose, which is to reframe a fragmented field 

rather than to catalogue it, and it is reflected in the 

organization of the synthesis around themes and gaps rather 

than around individual studies. The review is transparent 

that this involves judgment, and it sets out the reasoning 

behind its interpretation so that readers can assess it, in 

keeping with the standards of rigor appropriate to a 

conceptual contribution (Mbonu et al., 2022; Michael & 

Ogunsola, 2021a). 

The review approach is interpretive and synthetic rather than 

enumerative, aiming to construct a coherent account of what 

the literature collectively reveals about climate justice and 

energy poverty rather than to catalogue individual studies 

(Michael & Ogunsola, 2022a). This approach is suited to a 

field whose central need is integration, and it involves 

identifying the themes, assumptions, and gaps that 

characterize the literature as a whole (Michael & Ogunsola, 

2021c). The review is transparent that this involves 

judgment, and it sets out its reasoning so that readers can 

assess the interpretation it advances, in keeping with the 

standards appropriate to a conceptual contribution. This 

aspect of the approach reflects the review's purpose of 

integration rather than enumeration (Anene & Clement, 

2024). 

The scope deliberately spans several literatures, including 

engineering, economics, development studies, and energy 

justice, on the premise that the determinants of durability in 

climate justice and energy poverty cut across all of them and 

cannot be apprehended from within any one (Michael & 

Ogunsola, 2023a). Bringing such varied bodies of work into 

a single synthesis is demanding, but the review treats this 

breadth as necessary rather than incidental, arguing that the 

integration of these perspectives is precisely what the field 

most needs and what gives the review its value (Michael & 

Ogunsola, 2022b). The review adopts this aspect of its 

approach in service of the integrated account it seeks to 

construct. This element of the approach shapes which 

findings the review treats as relevant to durability. 

The review approach attends explicitly to the conditions 

under which findings were obtained, distinguishing results 

from controlled or simulated settings from those grounded 

in field experience, since this distinction bears on the 

external validity of conclusions (Michael & Ogunsola, 

2024a). By foregrounding the realism of the conditions 

behind each strand of work, the review assesses not only 

what the literature claims but how far those claims are likely 

to hold in the resource-constrained settings that are its 

concern, reflecting its broader argument that a finding's 

value cannot be judged apart from its context in climate 

justice and energy poverty. In view of this, the review 

organizes its synthesis around themes and arguments rather 

than individual studies (Michael & Ogunsola, 2023b; 

Michael & Ogunsola, 2023c). 
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A further aspect of the review approach concerns its 

treatment of disciplinary boundaries, which it crosses 

deliberately on the premise that the determinants of 

durability in climate justice and energy poverty do not 

respect the divisions between engineering, economics, and 

social science (Michael & Ogunsola, 2024c). The review 

reads across these boundaries throughout, treating their 

separation as a feature of the field's organization to be 

overcome rather than a natural division of the subject 

(Michael & Ogunsola, 2024b). This cross-disciplinary scope 

is demanding, requiring engagement with literatures that 

employ different vocabularies and methods, but the review 

treats it as essential to the integrated account it seeks to 

construct. This aspect of the approach reflects the review's 

conviction that a synthesis should serve the improvement of 

practice. 

The review approach also involves explicit attention to the 

assumptions underlying the works it surveys, since the 

review's central argument concerns the consequences of 

assumptions that idealize the conditions of deployment 

(Michael & Ogunsola, 2025b). By foregrounding these 

assumptions, the review is able to assess not only what the 

literature claims but the conditions under which its claims 

hold, which bears directly on their relevance to the resource-

dependent settings of concern (Michael & Ogunsola, 

2025a). This attention to assumptions is a deliberate feature 

of the approach, reflecting the review's broader argument 

that the value of a finding cannot be assessed apart from the 

conditions it presupposes. This aspect of the approach 

reflects the review's purpose of integration over 

enumeration. 

A further aspect of the review approach concerns its 

orientation toward the construction of an argument rather 

than the compilation of a survey, since the review advances 

a thesis about the interdependence of technical and social 

factors in climate justice and energy poverty and organizes 

its treatment of the literature in support of that thesis 

(Michael & Ogunsola, 2019b). This argumentative 

orientation distinguishes the review from a neutral 

catalogue, and the review is transparent about it, setting out 

its thesis and the reasoning behind it so that readers can 

assess the interpretation it offers. The approach reflects the 

review's purpose, which is to reframe a field rather than 

merely to describe it (Michael & Ogunsola, 2025c; Michael 

& Ogunsola, 2019a; Adelanwa et al., 2024a). 

The review approach attends, finally, to the relationship 

between the literature and the practical concerns of the 

settings in which climate justice and energy poverty 

operates, reading scholarship with attention to its bearing on 

the durability and inclusiveness of real interventions 

(Muhtadi et al., 2021). This practical orientation shapes 

which themes the review treats as central and which gaps it 

regards as most consequential, anchoring the synthesis in the 

outcomes that matter for the populations served. The 

approach reflects the review's conviction that a synthesis of 

the literature should ultimately serve the improvement of 

practice, and it orients the review toward the conditions that 

bear on real-world outcomes (Michael & Ogunsola, 2025d; 

Middlemiss, 2022). 

A related aspect of the review approach concerns its 

attention to lifecycle considerations, since the review reads 

the literature with attention to whether it accounts for the 

costs and conditions of operation over the full life of a 

system rather than only at installation (Nnaji et al., 2020). 

This attention reflects the review's emphasis on durability, 

and it shapes its assessment of which findings are relevant to 

the sustained performance the review treats as central. The 

approach thus distinguishes studies that consider the 

working life of interventions from those confined to their 

deployment, on the reasoning that durability is determined 

over time rather than at the moment of commissioning in 

climate justice and energy poverty (Mutambatsere, 2022; 

Nnaji et al., 2019; Basnet et al., 2023a). 

The review approach also attends to the distributional 

dimensions of the literature, reading studies with attention to 

whether they address how benefits and burdens fall within 

as well as between communities, including along lines of 

gender (Ntuli et al., 2024). This attention reflects the 

review's treatment of distribution as encompassing intra-

community differences, and it shapes its assessment of 

whether the literature addresses the disparities that 

determine genuine inclusion (Ntuli et al., 2022). The 

approach thus foregrounds distributional considerations that 

aggregate analyses obscure, in keeping with the review's 

broader concern with the inclusiveness of interventions in 

climate justice and energy poverty. The review adopts this 

in service of the integrated account it seeks to construct. 

(Liadi, 2024c). 

A further aspect of the review approach concerns its 

attention to environmental conditions, since the review reads 

the literature with attention to whether it accounts for the 

demanding and changing conditions under which systems in 

the regions of concern must operate (Obogo et al., 2020b). 

This attention reflects the review's argument that durability 

cannot be assessed apart from the conditions of deployment, 

and it shapes its assessment of the reliability of findings 

about whether interventions endure. The approach thus 

distinguishes studies attentive to environmental resilience 

from those that assume favorable conditions, in keeping 

with the review's emphasis on durability under realistic 

conditions in climate justice and energy poverty (Ntuli et al., 

2021; Obogo et al., 2020a). 

A concluding note on the review approach is that it has been 

guided throughout by the conviction that the value of a 

synthesis lies in the connections it draws across a 

fragmented literature, rather than in the comprehensiveness 

of its coverage of any single strand (Obogo et al., 2024a). 

The review has accordingly prioritized the integration of 

perspectives over the exhaustive treatment of any one, on 

the premise that the central need of climate justice and 

energy poverty is the bringing together of knowledge that 

has developed in isolation. This note clarifies the basis on 

which the review has selected and organized the literature, 

and it situates the synthesis that follows as an exercise in 

integration rather than enumeration (Obogo et al., 2020c; 

Obogo et al., 2021a; Basnet et al., 2024). 

A further aspect of the review approach concerns the 

principles by which it has selected and weighed the 

literature, since a synthesis of this kind must decide which 

work to foreground and how to assess competing findings 

(Obogo et al., 2021b). The review has prioritized work that 

bears on the durability and inclusiveness of interventions in 

resource-dependent settings, and it has weighed findings 

according to the realism of the conditions under which they 

were obtained, on the reasoning that relevance to the 

settings of concern is the appropriate criterion. The review is 

transparent about these principles so that its synthesis can be 

assessed, and they reflect its broader purpose of constructing 
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an account useful to practice in climate justice and energy 

poverty (Obogo et al., 2024b; Obogo et al., 2023). 

The review approach also involves a deliberate orientation 

toward the construction of an argument rather than the 

neutral compilation of a survey, since the review advances a 

thesis about the interdependence of technical and social 

factors and organizes its treatment of the literature in 

support of that thesis (Obogo et al., 2019a). This 

argumentative orientation is appropriate to the review's 

purpose of reframing a fragmented field, and the review sets 

out its thesis and reasoning explicitly so that readers can 

evaluate them. For climate justice and energy poverty, the 

approach reflects the conviction that the field's central need 

is not another catalogue of what has been done but a 

coherent account of what it amounts to and where it must go 

(Obogo et al., 2022; Obogo et al., 2024c). 

 

3. Thematic Synthesis: Technical Dimensions 

The technical dimensions of intersectional exclusion from 

energy programs concern the physical and technological 

characteristics that determine who can access program 

benefits. Rooftop solar programs provide the clearest 

example: the benefit mechanism requires a suitable rooftop, 

which is a function of housing tenure, housing type, and 

physical structure that systematically excludes renters, 

apartment dwellers, and households in housing with poor 

solar exposure. These exclusions correlate with income, 

race, and immigration status in ways that produce regressive 

distributions even without any deliberate discriminatory 

intent. The technical access barrier is not merely a design 

detail but a structural filter that sorts beneficiaries by social 

category. 

Building energy efficiency programs exhibit similar 

technical access barriers rooted in housing stock 

characteristics. Energy efficiency retrofits require structural 

improvements that are most cost-effective in owner-

occupied, single-family homes in adequate structural 

condition. Renters face a split incentive problem in which 

they bear energy costs but landlords control structural 

investment decisions. Households in multifamily buildings 

face collective action problems in coordinating building-

wide improvements. Households in severely dilapidated 

housing face structural deficiencies that must be addressed 

before energy efficiency improvements are feasible. Each of 

these barriers is distributed across the population in ways 

that correlate with income, race, and housing tenure, 

producing systematic exclusion of the most energy-

vulnerable households. 

Electric vehicle programs, whether purchase subsidies or 

charging infrastructure investments, exhibit strong 

regressive patterns documented across multiple country 

contexts. Purchase subsidies are most valuable to 

households with sufficient income to purchase a vehicle, 

sufficient credit access to finance a purchase, and a housing 

situation that allows home charging. Low-income, minority, 

and renter households meet these conditions at lower rates 

than the general population, and charging infrastructure 

investment has been concentrated in higher-income and 

majority-white communities in contexts where it has been 

studied. The technical requirements of electric vehicle 

adoption, vehicle ownership, credit access, and home 

charging, function as a social filter that channels public 

subsidy toward higher-income and more privileged 

households (Dada et al., 2021; Isiekwu et al., 2021). 

Grid infrastructure investment decisions, including the 

sequencing of grid extension, reliability improvement, and 

smart grid technology deployment, have distributional 

consequences that technical planning processes often do not 

make explicit. Reliability improvements tend to flow first to 

commercial districts and higher-income residential areas 

where the economic costs of outages are highest in 

conventional cost-benefit calculations. Smart grid 

technology investments, which provide the infrastructure for 

demand response and time-of-use pricing, are deployed first 

in areas with sufficient grid modernization to support them, 

which again correlates with prior investment patterns 

favoring higher-income areas. The cumulative effect of 

these technical sequencing decisions is to concentrate 

energy system innovation in already-advantaged areas while 

perpetuating service quality gaps in disadvantaged ones. 

Synthesizing the technical literature on climate justice and 

energy poverty reveals a field that has made substantial 

progress in capability while remaining comparatively silent 

on the conditions under which that capability is realized in 

deployment (Obogo et al., 2025b). Across the studies 

reviewed, performance is most often reported under 

assumptions of reliable infrastructure, adequate 

maintenance, and stable operation, and the reported frontiers 

are correspondingly optimistic relative to field experience in 

resource-constrained settings. This pattern is not a criticism 

of individual studies, which are typically rigorous within 

their own terms, but an observation about the literature as a 

whole, namely that its dominant framing tends to abstract 

away precisely the conditions that determine whether 

technical promise translates into durable service (Obogo et 

al., 2019b; Obogo et al., 2025a). 

A second theme in the technical synthesis is the recurring 

tension between optimization for peak performance and 

design for robustness under adverse conditions, a tension 

that the literature acknowledges but rarely resolves in favor 

of the latter (Odejobi et al., 2025). Studies oriented toward 

maximal efficiency tend to assume the supporting conditions 

that resource-dependent regions cannot guarantee, while the 

smaller body of work oriented toward robustness accepts 

lower nominal performance in exchange for resilience. 

Reading these strands together suggests that the appropriate 

balance is context-dependent and that the field would 

benefit from framing the choice explicitly as a design 

decision with social as well as technical consequences, 

rather than treating peak performance as the default 

objective (Obogo et al., 2019c; Obogo et al., 2021c; 

Adelanwa et al., 2024b). 

A third theme is the growing technical sophistication of 

monitoring, control, and analytics, which has made it 

increasingly feasible to observe and manage systems in 

detail, yet which also raises the capability and connectivity 

required to operate them (Okonkwo et al., 2024a). The 

technical literature documents impressive gains in what such 

tools can do, but it less often examines whether the 

conditions for using them, including skilled staff, reliable 

connectivity, and sustained budgets, are present in the 

settings that would benefit most. This synthesis therefore 

reads the advances alongside their preconditions, arguing 

that within climate justice and energy poverty the value of a 

technical capability cannot be assessed apart from the 

conditions required to sustain it (OECD, n.d.; Ogunwole et 

al., 2021; Adelanwa et al., 2024b; Basnet et al., 2023a). 

A complementary theme in the technical synthesis concerns 
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the assumptions about supporting infrastructure that pervade 

the literature, including reliable communication, stable 

power quality, and continuous availability of skilled 

maintenance, none of which can be taken for granted in the 

settings that are the concern of this review (Okonkwo et al., 

2024d). Where studies make these assumptions explicit, 

their conclusions can be appropriately qualified, but where 

the assumptions remain implicit, the reported performance 

may mislead. The synthesis therefore reads the technical 

literature with particular attention to its assumptions, 

treating the realism of those assumptions as a key 

determinant of how far a finding is likely to hold in the 

resource-constrained contexts in which climate justice and 

energy poverty must actually operate (Okonkwo et al., 

2024b; Okonkwo et al., 2024c). 

A further consideration in the technical synthesis is the 

degree to which reported advances have been validated 

under conditions resembling those of resource-dependent 

regions, as opposed to controlled or well-resourced settings 

(Okonkwo et al., 2020). The synthesis finds that validation 

under realistic conditions is comparatively scarce, which 

limits confidence that reported performance will be realized 

in the field. This observation reinforces the review's broader 

argument that the value of a technical capability cannot be 

assessed apart from the conditions required to realize it, and 

it identifies the scarcity of field validation in representative 

settings as a significant limitation of the current technical 

literature (Okonkwo et al., 2024e; Okonkwo et al., 2024f). 

Reading the technical literature as a whole, the synthesis 

observes a tendency to treat the supporting conditions for 

performance as external to the engineering problem, with 

the result that those conditions are neither analyzed nor 

designed for within the technical work itself (Okonkwo et 

al., 2023a). This tendency, the synthesis argues, is precisely 

what leaves the technical literature unable to explain the gap 

between laboratory promise and field outcome, since the 

explanation lies in conditions the literature sets aside. The 

synthesis therefore calls for a technical literature that 

internalizes the conditions of deployment rather than 

abstracting them away, which is the direction the conceptual 

integration it advocates would encourage (Okonkwo et al., 

2021a; Okonkwo et al., 2025). 

The technical synthesis emphasizes that capability and 

dependability are distinct achievements, and that the 

literature has advanced the former more than the latter in the 

settings the review addresses (Okonkwo et al., 2018a). 

Dependable performance under adverse, variable, and 

under-supported conditions remains harder to secure than 

peak performance under favorable ones, and the synthesis 

treats this asymmetry as a key feature of the technical 

literature (Okonkwo et al., 2023b). Within this context, it 

argues that the field's progress should be assessed by 

dependability in realistic conditions rather than by capability 

demonstrated under ideal ones. This theme reinforces the 

synthesis's broader argument about the dependence of 

performance on the conditions of deployment. 

The technical synthesis observes that the literature's 

treatment of operating conditions is frequently idealized, 

with the consequence that reported performance reflects 

what is achievable under assumptions that resource-

dependent settings cannot satisfy (Okonkwo et al., 2021b). 

By foregrounding the realism of these assumptions, the 

synthesis is able to assess how far technical findings are 

likely to hold in the field, and it consistently finds that the 

gap between assumed and actual conditions is large enough 

to qualify many reported results (Okonkwo et al., 2018b). 

This observation anchors the review's broader argument 

about the dependence of performance on context. The 

synthesis treats this as evidence that technical capability 

cannot be assessed apart from its operating context 

(Oghenemaiga et al., 2024). 

The technical synthesis notes that advances in capability 

have often raised the resources required to deploy and 

operate systems, creating a tension between sophistication 

and accessibility (Okoye et al., 2023). The literature 

documents impressive gains in what systems can do 

alongside relatively little attention to whether the conditions 

for using them are present where they are needed (Okonkwo 

et al., 2019). For problems of this kind, the synthesis treats 

this tension as central, arguing that a technical advance 

whose preconditions cannot be met in the target setting 

offers little to the populations the field is meant to serve. 

This observation connects the technical literature to the 

social conditions examined in the following section. 

A theme that the technical synthesis brings to the fore is the 

trade-off between performance and robustness, since designs 

optimized for maximal output under favorable conditions 

often prove fragile under the adverse and variable conditions 

of resource-dependent settings (Onyiriuka et al., 2023). The 

literature documents both ends of this spectrum, but it less 

often frames the choice between them explicitly as a design 

decision with social consequences. The synthesis argues that 

within climate justice and energy poverty this choice should 

be made deliberately rather than by default, since the 

appropriate balance depends on conditions that vary across 

settings and that bear directly on whether a system endures 

in service (Okwu et al., 2021; Olanrewaju et al., 2023; 

Basnet et al., 2023a). 

The technical synthesis also draws attention to the 

increasing role of software, data, and connectivity in the 

systems that constitute climate justice and energy poverty, a 

development that expands capability while introducing new 

dependencies (Orikpete et al., 2023). The literature 

documents impressive gains in what data-driven and 

connected systems can achieve, alongside relatively little 

examination of whether the conditions for using them, 

including reliable connectivity and the capacity to manage 

them, are present in the target settings (Orikpete & Ewim, 

2024). The synthesis treats this as a significant theme, since 

it bears on whether advances in digital capability translate 

into durable benefit where infrastructure and capacity are 

limited. Acknowledging this, in the technical literature 

motivates the integrated approach the review ultimately 

advocates (Adelanwa et al., 2023; Oghenemaiga et al., 

2024; Adelanwa et al., 2023b; Liadi, 2023a; Basnet et al., 

2023). 

A further theme concerns the maturity and reliability of the 

core technologies underlying climate justice and energy 

poverty, which the synthesis finds to be well established in 

many respects while noting that their performance in the 

field depends heavily on conditions the literature often 

assumes (Patrick et al., 2021). The technologies themselves 

are, for the most part, capable; what is less settled is how 

they behave under the maintenance, environmental, and 

operational conditions of resource-dependent settings. The 

synthesis treats this gap between demonstrated capability 

and field behavior as central, since it locates the explanation 

of many disappointing outcomes not in the technology but in 
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the conditions surrounding its use (Oyeleye et al., 2022; 

Patrick et al., 2020). 

The technical synthesis observes that the literature has 

devoted considerable effort to optimization and 

comparatively less to the questions of integration and 

system-level behavior that determine outcomes in practice 

(Smith, 2017). Studies frequently optimize individual 

components or functions while giving less attention to how 

these interact within a complete system operating under 

realistic conditions (Rajaperumal & Columbus, 2025). In 

such settings, the synthesis argues that this emphasis has 

produced detailed knowledge of parts alongside a thinner 

understanding of wholes, and that system-level behavior 

under the conditions of deployment warrants greater 

attention than the optimization-focused literature has given 

it. This theme illustrates the gap between demonstrated 

capability and durable field performance in resource-

dependent settings (Lilian et al., 2020; Adelanwa et al., 

2024; Adelanwa et al., 2024b). 

A final theme in the technical synthesis concerns the 

assumptions about the human and institutional environment 

that are embedded, often implicitly, in technical designs, 

including assumptions about who will operate, maintain, and 

manage a system (U.S. Department of Energy, 2024). The 

literature tends to treat these as given rather than as 

conditions to be examined, with the result that designs may 

presuppose an environment that the target setting does not 

provide (Solar Electric Light Fund, 2025). The synthesis 

argues that within climate justice and energy poverty these 

embedded assumptions deserve explicit scrutiny, since the 

mismatch between assumed and actual environments is 

among the more common and consequential sources of 

failure the literature documents. This theme reinforces the 

synthesis's argument about the dependence of performance 

on its context. 

A connected theme in the technical synthesis concerns the 

relationship between technical design and lifecycle cost, 

since the literature documents that design choices bear 

heavily on the costs of operation, maintenance, and 

replacement that determine affordability over time 

(Wedraogo & Sanni, 2024). Studies that consider only 

installation cost, the synthesis argues, misjudge the 

economic sustainability of the systems they evaluate. 

Applied to this domain, the synthesis treats lifecycle cost as 

a technical as well as an economic consideration, since the 

design of a system shapes the burden of sustaining it, and it 

identifies the neglect of lifecycle considerations as a 

limitation of much of the technical literature (Uduafemhe et 

al., 2023; Uduafemhe et al., 2024; Liadi, 2023c; Lilian et 

al., 2024). 

The technical synthesis also examines how designs 

accommodate the environmental conditions of resource-

dependent regions, finding that the literature varies widely 

in the attention it gives to climatic stress, dust, humidity, and 

temperature extremes (World Bank, 2024). Designs 

developed for temperate, well-supported settings frequently 

underperform under these conditions, and the synthesis 

treats environmental resilience as a technical dimension that 

the literature addresses unevenly (Wen et al., 2024). On this 

account, this theme reinforces the synthesis's broader 

argument that technical performance cannot be assessed 

apart from the conditions of deployment, of which the 

environmental conditions are among the most demanding 

and least uniformly considered. The synthesis treats this as 

evidence that capability cannot be judged apart from 

deployment conditions. 

A further theme concerns the extent to which technical 

designs are matched to the capacity available to operate and 

maintain them, since the synthesis finds that the literature 

often presupposes a level of technical capability that 

resource-dependent settings cannot provide (Abolarin et al., 

2024). Designs requiring expertise or resources beyond what 

is locally available tend to degrade regardless of their 

quality, and the synthesis treats the matching of design to 

capacity as a technical consideration the literature frequently 

neglects. For climate justice and energy poverty, this theme 

connects the technical and social dimensions directly, since 

the sustainability of a technical design depends on the 

human and institutional capacity to sustain it (World 

Resources Institute, n.d.; Wustenhagen et al., 2007). 

A concluding observation from the technical synthesis is 

that the literature, taken as a whole, describes a set of 

capabilities whose realization in the field depends on 

conditions it largely leaves unexamined, so that the gap 

between what the technologies can do and what they reliably 

achieve in resource-dependent settings remains incompletely 

understood (Ahmad et al., 2020). The synthesis treats the 

closing of this gap as a priority for climate justice and 

energy poverty, since it is in that gap that the difference 

between technical promise and durable service is 

determined, and it argues that doing so requires the 

integration of technical analysis with attention to the 

conditions of deployment that the technical literature has 

tended to set aside (Adeyemi, 2024; Agbabiaka et al., 2019; 

Liadi, 2022). 

A further dimension of the technical synthesis concerns how 

the literature treats the relationship between laboratory or 

simulation results and field performance, since the two 

frequently diverge in ways that the literature acknowledges 

but does not always resolve (Akindeji et al., 2024). Results 

obtained under controlled conditions establish what is 

achievable in principle, while field experience reveals what 

is achievable under the constraints of resource-dependent 

settings, and the gap between them is precisely where the 

conditions governing durability operate. The synthesis treats 

this gap as a central feature of the technical literature on 

climate justice and energy poverty, arguing that the realism 

of the conditions under which a result was obtained should 

weigh heavily in assessing its relevance to deployment 

(Ahmed et al., 2020; Akindeji & Ewim, 2023). 

The technical synthesis also considers how the literature 

handles the cumulative and interacting effects that arise 

when technologies are combined into complete systems, 

finding that component-level analysis predominates over 

system-level understanding (Ambali et al., 2021). Studies 

frequently characterize the behavior of individual 

technologies in isolation while giving less attention to the 

interactions that emerge when they operate together under 

field conditions. The synthesis argues that this emphasis 

leaves the field with detailed knowledge of parts alongside a 

thinner understanding of wholes, and that the behavior of 

complete systems under realistic conditions warrants greater 

attention than the prevailing component focus has afforded 

it (Aliliele et al., 2023; Aliliele et al., 2025). 

 

4. Thematic Synthesis: Socio-Technical Dimensions 

The socio-technical dimensions of intersectional exclusion 

concern the institutional and social processes through which 
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program benefits are delivered, claimed, and used. 

Information barriers are among the most pervasive: 

universal programs that require households to apply, 

navigate bureaucratic eligibility processes, and make 

informed choices among complex options systematically 

disadvantage households with lower administrative literacy, 

limited English proficiency, less access to professional 

advice, and greater time poverty due to multiple 

employment and caregiving demands. These information 

barriers are rarely visible in program design discussions but 

appear consistently in evaluations as explanations for low 

uptake among intended beneficiaries. 

Trust and civic exclusion shape program uptake in ways that 

intersect with race, immigration status, and prior 

experiences of institutional discrimination. Households with 

histories of negative interactions with government programs, 

or that lack trust in institutions due to immigration status, 

documentation concerns, or cultural distance from 

bureaucratic norms, are less likely to engage with universal 

programs even when formally eligible. These trust barriers 

cannot be addressed by simplifying application processes 

alone; they require sustained community engagement, 

culturally competent outreach through trusted 

intermediaries, and demonstrable program commitment to 

serving excluded communities. The socio-technical design 

of program delivery is as important as the technical design 

of the benefit mechanism (Oghenemaiga et al., 2024). 

Gender dynamics within households and communities shape 

who accesses program benefits and who benefits from 

energy service improvements within the household. 

Programs that channel benefits through male household 

heads, the default in many administrative systems, may not 

reach women and children whose energy needs differ from 

those of male adults. Energy access improvements that 

reduce the burden of biomass collection or cooking time 

have disproportionate benefits for women and girls who 

bear primary responsibility for these tasks; programs that 

ignore this differential impact fail to capture substantial 

social value and may inadvertently reinforce gendered labor 

divisions by making existing arrangements slightly more 

tolerable without transforming the underlying structure. 

Disability and health-related dimensions of energy 

vulnerability receive limited attention in both universal 

program design and intersectional energy research. 

Households with members who are dependent on 

electrically powered medical equipment, who have chronic 

respiratory conditions worsened by poor home energy 

quality, or whose mobility limitations reduce their capacity 

to access program services face energy poverty that is 

qualitatively different from income-driven vulnerability 

alone. The interaction of disability with poverty, inadequate 

housing, and institutional exclusion creates a form of energy 

vulnerability that is severe, multiply determined, and 

systematically missed by programs designed around the 

modal energy-poor household. 

Synthesizing the socio-technical literature on climate justice 

and energy poverty brings into focus a body of evidence that 

performance in the field is shaped decisively by social and 

institutional conditions that technical evaluation typically 

omits (Arumosoye & Obriki, 2020). Across the studies 

reviewed, the conditions most consistently associated with 

durable outcomes, including participation, local capacity, 

governance legitimacy, and procedural fairness, recur with a 

regularity that suggests they reflect general features of how 

socio-technical systems behave rather than the 

idiosyncrasies of particular cases. This review treats that 

regularity as significant, reading it as evidence for the 

proposition that social conditions function as determinants 

of technical outcomes and not merely as context 

surrounding them (Arumosoye & Obriki, 2018; Arumosoye 

& Obriki, 2019; Liadi, 2024d). 

A central strand of this synthesis concerns intersectional, 

quantitatively grounded targeting as the agenda for just 

transition, which appears across the literature as a recurring 

but inadequately formalized influence on outcomes 

(Arumosoye & Obriki, 2023). Studies repeatedly identify it 

as consequential, yet they less often render it in terms that 

would allow it to enter design and evaluation systematically, 

with the result that its influence is acknowledged in 

interpretation but excluded from analysis. This review draws 

these scattered observations together, arguing that the 

consistency with which the factor appears across otherwise 

diverse studies is itself reason to treat it as a first-order 

variable, and that the field's failure to measure it is a 

methodological gap rather than evidence of its unimportance 

(Arumosoye & Obriki, 2021; Arumosoye & Obriki, 2022). 

These themes and their relationships are mapped in Fig 2. 

 

 
 

Fig 2: Thematic synthesis of the technical and socio-technical 

literature toward an integrated account 

 

Another theme in the socio-technical synthesis concerns 

distribution, since the literature increasingly documents that 

interventions improving aggregate conditions can 

nonetheless leave the most marginalized groups no better 

off, or worse off in relative terms (Babawurun et al., 2023). 

This finding, which recurs across settings and technologies, 

reframes the question of success from whether an 

intervention works to for whom it works, and it carries 

particular weight for regions transitioning away from fossil 

fuel dependence, where the perceived fairness of the 

transition will shape its legitimacy. Synthesizing this 

evidence, the review argues that distributional outcomes 

must be treated as integral to the evaluation of climate 

justice and energy poverty rather than as a secondary 

concern (Arumosoye & Obriki, 2024; Arumosoye et al., 

2025; Liadi, 2023a). 

A final theme in the socio-technical synthesis concerns the 

question of capacity, which recurs across the literature as a 

binding condition on durability and which connects the 

social and technical dimensions directly (Collath, 2021). 

Studies repeatedly find that systems exceeding the local 

capacity available to operate, maintain, and govern them 

tend to degrade regardless of their technical quality, which 

reframes capacity not as a soft accompaniment to 

deployment but as a hard precondition for it. The synthesis 

draws these findings together to argue that within climate 
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justice and energy poverty the matching of system 

complexity to local capacity is as consequential as the 

technical specifications themselves, and that the neglect of 

this matching helps explain the gap between technical 

promise and field outcome (Bednar et al., 2017; 

Bhattacharyya et al., 2021; Anene & Clement, 2024). 

A further strand of the socio-technical synthesis concerns 

the relationship between distribution and legitimacy, since 

the literature increasingly connects the perceived fairness of 

an intervention to the cooperation and acceptance on which 

its durability depends (Dagodzo & Patrick, 2020). Studies 

suggest that interventions seen to distribute benefits unfairly 

struggle to secure the legitimacy that sustained operation 

requires, even where they perform well technically. The 

synthesis draws these findings together to argue that 

distribution and legitimacy are not separate concerns but 

linked determinants of durability, and that attention to one 

without the other is unlikely to produce interventions that 

endure in the settings the review addresses (Dagodzo, 

2018a; Dagodzo, 2018b). (Liadi, 2024b). 

The socio-technical synthesis also finds growing recognition 

in the literature that the social dimension of energy 

provision is itself a matter for design rather than something 

to be secured after the technical work is complete (Dagodzo 

& Patrick, 2022). This represents a shift from earlier 

framings in which social acceptance was treated as an 

external constraint, toward an understanding in which 

participation, governance, and distribution are designed 

deliberately. Within this context, the synthesis treats this 

shift as significant, since it aligns the social-science 

literature with the socio-technical perspective the review 

adopts and points toward the integration of technical and 

social design that the review ultimately advocates (Dagodzo 

& Patrick, 2021a; Dagodzo & Patrick, 2021b; Liadi, 2024d). 

The socio-technical synthesis emphasizes the consistency 

with which social conditions appear as determinants of 

durability across diverse studies, treating that consistency as 

evidence of underlying regularities rather than coincidence 

(Dagodzo & Patrick, 2023b). The recurrence of conditions 

such as participation, capacity, legitimacy, and fairness 

across settings and technologies suggests that they reflect 

general features of how socio-technical systems behave, and 

the synthesis draws them together into a coherent account of 

the conditions that govern whether interventions in climate 

justice and energy poverty endure (Dagodzo & Patrick, 

2023a). This theme reinforces the synthesis's argument that 

social conditions function as determinants of durability 

rather than context. The synthesis treats this as part of the 

interrelated system of conditions that together govern 

outcomes. 

The socio-technical synthesis foregrounds intersectional, 

quantitatively grounded targeting as the agenda for just 

transition as a recurring but under-formalized influence, 

arguing that its frequent appearance across the literature is 

reason to treat it as a first-order variable rather than as 

context (Dagodzo et al., 2022). The synthesis observes that 

the factor is acknowledged in interpretation far more often 

than it is analyzed, and it treats this gap between recognition 

and analysis as a methodological shortcoming to be 

remedied rather than as evidence of unimportance, which is 

consistent with the review's broader call for the 

measurement of social conditions (Dagodzo & Patrick, 

2025). This observation connects the social literature to the 

technical considerations examined earlier. Acknowledging 

this, in the socio-technical literature motivates the integrated 

evaluation the review advocates (Liadi, 2023b). 

The socio-technical synthesis connects the dimensions of 

distribution, legitimacy, and capacity, arguing that they 

operate together rather than independently in determining 

durability (El-Rashidy et al., 2025). Interventions that 

distribute benefits unfairly tend to lack legitimacy, those that 

exceed local capacity tend to decay, and those that lack 

legitimacy tend to forfeit the cooperation that sustained 

operation requires (Dioha et al., 2021). By drawing these 

connections, the synthesis builds an integrated account of 

the social determinants of durability in climate justice and 

energy poverty rather than a list of separate factors. This 

theme illustrates why an account of durability confined to 

technical factors is incomplete. This theme reinforces the 

synthesis's treatment of social conditions as determinants 

rather than context (Anene & Clement, 2024). 

A theme the socio-technical synthesis brings forward is the 

role of ownership in conditioning durability, since the 

literature repeatedly associates community ownership and 

control with interventions that endure (Ewim et al., 2023a). 

Ownership appears to shape the incentives, stewardship, and 

legitimacy on which sustained operation depends, and its 

absence is associated with the neglect that undermines 

technically sound systems (Ewim & Dosunmu, 2025). The 

synthesis draws these findings together to argue that within 

climate justice and energy poverty the structure of 

ownership is not an administrative detail but a determinant 

of outcomes, one that the social literature has consistently 

identified even where it has not formalized it. The synthesis 

reads this as one element of an interrelated system of 

conditions governing durability. 

The socio-technical synthesis also foregrounds the 

relationship between affordability and sustained use, since 

the literature documents that systems which are nominally 

available but not genuinely affordable for the populations 

they serve tend to be underused or abandoned (Ewim et al., 

2021). Affordability emerges not as a single threshold but as 

a distribution, with interventions reaching average 

households sometimes failing to reach the poorest (Ewim et 

al., 2023b). For problems of this kind, the synthesis treats 

affordability as a social condition bearing directly on 

durability, and it argues that aggregate measures of cost 

obscure the distributional realities that determine whether an 

intervention is actually used and sustained. This observation 

connects the social scholarship to the technical 

considerations examined earlier. 

A further theme concerns the importance of intermediary 

institutions, including cooperatives, local organizations, and 

community bodies, which the literature associates with the 

governance and capacity that condition durability 

(Eyetsemitan et al., 2020). These institutions appear to 

mediate between technologies and the populations they 

serve, providing the structures through which systems are 

governed and sustained (Ewim et al., 2024). The synthesis 

argues that within climate justice and energy poverty the 

presence and strength of such intermediary institutions is a 

recurring determinant of outcomes, and that interventions 

which neglect or bypass them tend to lack the institutional 

foundation on which durable operation depends. 

Acknowledging this, motivates the systematic measurement 

of social conditions the review calls for. 

The socio-technical synthesis draws attention to the dynamic 

and reciprocal relationship between trust and performance, 
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since the literature suggests that trust supports the 

cooperation that improves performance, while demonstrated 

performance in turn reinforces trust (Eyetsemitan et al., 

2023a). This reciprocal relationship implies that early 

experience can set a system on a trajectory of either 

reinforcement or erosion, depending on whether initial 

performance and governance build or undermine confidence 

(Eyetsemitan et al., 2021). In such settings, the synthesis 

treats this dynamic as important, since it explains why 

interventions with similar technical characteristics can 

diverge over time along paths shaped by their social 

conditions. The synthesis treats this theme as evidence that 

durability has irreducibly social determinants (Liadi, 2023c; 

Liadi, 2024b). 

A final theme in the socio-technical synthesis concerns 

recognition, namely the extent to which interventions 

acknowledge and accommodate the circumstances, 

knowledge, and priorities of the communities they serve 

(Eyetsemitan et al., 2025). The literature, particularly the 

justice-oriented strand, associates recognition with the 

legitimacy and acceptance that condition durability, and its 

absence with the rejection of interventions perceived as 

imposed (Eyetsemitan et al., 2023b). The synthesis argues 

that within climate justice and energy poverty recognition is 

a social condition bearing on outcomes alongside 

distribution and procedure, and that attending to it is part of 

designing interventions that communities accept and sustain 

rather than resist. This theme illustrates why an account 

confined to technical factors remains incomplete. 

An additional theme in the socio-technical synthesis 

concerns the gendered distribution of the benefits and 

burdens of energy interventions, since the literature 

documents that access and its absence affect women and 

men differently within the same community (Eyetsemitan et 

al., 2024b). This theme establishes that distribution operates 

within communities and not only between them, and the 

synthesis treats gender as a dimension of the distributional 

conditions governing durability and equity. Applied to this 

domain, the synthesis draws this literature together to argue 

that an account of inclusive outcomes must attend to intra-

community disparities, which aggregate measures obscure 

and which bear on whether interventions are genuinely 

inclusive (Eyetsemitan et al., 2022; Eyetsemitan et al., 

2024a). 

The socio-technical synthesis also examines the relationship 

between affordability and durability over time, since the 

literature documents that interventions affordable at 

installation can become unaffordable to sustain, 

undermining the use on which durability depends (Hamdan 

et al., 2023). Affordability emerges as a condition extending 

over the life of a system rather than a threshold met once, 

and the synthesis treats it as a social and economic 

determinant of durable operation. On this account, this 

theme reinforces the synthesis's argument that the conditions 

governing durability are dynamic, and that an account 

confined to the moment of deployment will misjudge 

whether interventions endure (Fawole et al., 2023; Guerrero 

et al., 2013). 

A further theme concerns the role of local knowledge and 

priorities in conditioning the success of interventions, since 

the literature documents that systems designed without 

regard to the knowledge and circumstances of the 

communities they serve frequently encounter resistance or 

neglect (IEEFA, 2024). This theme establishes recognition 

of local knowledge as a social condition bearing on 

durability, and the synthesis treats it as part of the 

participation and legitimacy that the evidence links to 

sustained operation. For climate justice and energy poverty, 

the synthesis argues that attending to local knowledge is not 

a courtesy but a condition of the acceptance and stewardship 

on which durable interventions depend (Hichri et al., 2024; 

Idoko et al., 2023). 

A concluding observation from the socio-technical synthesis 

is that the social conditions it has surveyed, including 

participation, capacity, legitimacy, distribution, and 

recognition, are best understood not as a list of separate 

factors but as an interrelated system whose combined state 

governs durability in climate justice and energy poverty 

(International Energy Agency, n.d.). The synthesis argues 

that the literature, while documenting each condition, has 

been slower to examine how they interact and reinforce one 

another, and it treats the understanding of these interactions 

as a priority, since it is the configuration of social conditions 

as a whole, rather than any single factor, that determines 

whether interventions endure in the settings of concern 

(Ikemba et al., 2024; International Energy Agency, 2023; 

Liadi, 2024a). 

Another aspect of the socio-technical synthesis concerns the 

temporal character of the conditions it examines, since the 

literature increasingly recognizes that participation, 

capacity, trust, and legitimacy evolve over the life of a 

system rather than being fixed at its deployment (Kou et al., 

2024). Studies that assess these conditions at a single 

moment, typically near commissioning, risk misjudging the 

trajectory along which an intervention will succeed or fail, 

since early conditions can be reinforced or eroded by 

subsequent operation and governance. The synthesis draws 

these observations together to argue that within climate 

justice and energy poverty the durability of an intervention 

is shaped by how its social conditions develop over time, a 

dynamic that static assessment cannot capture (Jalal et al., 

2024; Jessel et al., 2019; Adelanwa et al., 2023a). 

The socio-technical synthesis also brings together the 

literature's treatment of the relationship between local 

context and the transferability of findings, since 

interventions that succeed in one setting frequently 

disappoint in another despite technical similarity (Liu et al., 

2014). This pattern, recurring across the literature, points to 

the influence of context-specific social and institutional 

conditions that conventional analysis leaves unmeasured. 

The synthesis treats the explanation of this pattern as 

central, arguing that within climate justice and energy 

poverty the divergence of outcomes across similar 

interventions is evidence for the causal significance of social 

conditions, and that understanding it requires attention to the 

context-specific factors that determine how a given 

intervention will fare (Liao et al., 2023; Lilian et al., 2024). 

 

5. Critical and Comparative Assessment 

Comparative assessment of universal programs across 

country contexts reveals that regressive distribution is robust 

to variation in program design details but sensitive to the 

presence of targeted complementary interventions. 

Countries that pair universal baseline programs with well-

designed targeted complements, including means-tested 

energy assistance, targeted weatherization programs, and 

community outreach infrastructure for excluded populations, 

achieve substantially more equitable distributional outcomes 
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than countries relying on universal programs alone. The 

evidence base for this comparison is strongest in OECD 

contexts and weaker in low-income country contexts, where 

evaluation infrastructure is less developed. 

The intersectional framework adds analytical value over 

standard distributional analysis by revealing interaction 

effects that single-axis analysis misses. Low-income white 

households and low-income minority households in the 

same income bracket exhibit different program uptake rates, 

different energy poverty severity, and different responses to 

identical interventions in contexts where this comparison 

has been examined. The income similarity masks important 

differences rooted in housing tenure, neighborhood location, 

institutional trust, and access to social networks that provide 

information and assistance with program navigation. 

Intersectional analysis that incorporates these additional 

dimensions produces more accurate targeting predictions 

and more effective program designs. 

The critique of universalism advanced in this review 

requires careful qualification to avoid misappropriation by 

interests hostile to universal programs for other reasons. 

Universal programs provide important political coalitions, 

administrative efficiency, and public goods dimensions that 

targeted programs cannot replicate. The argument is 

complementarity, not substitution: universal programs 

should be maintained and expanded while targeted 

complements address the populations they structurally fail to 

reach. Framing the critique as replacement of universalism 

with targeting misses the complementarity logic and risks 

collapsing the political coalition that supports public energy 

investment. (Adelanwa et al., 2023a). 

The administrative capacity required for effective 

intersectional targeting is itself unevenly distributed, 

creating a meta-level intersectionality problem: the 

jurisdictions with greatest need for targeted complements, 

those serving the most multiply disadvantaged populations, 

often have the weakest administrative capacity to design and 

implement them. Federal or national funding sources that 

provide both financial resources and technical assistance for 

program design can partially address this capacity gap, but 

they require sustained commitment and institutional 

infrastructure that is not universally available. This 

administrative challenge is not a reason to abandon 

intersectional targeting but it is a reason to invest in 

administrative capacity as a prerequisite for effective 

implementation. 

A critical assessment of the literature on climate justice and 

energy poverty reveals a field that optimizes heavily for 

technical metrics and lightly for the conditions that govern 

durability, with the result that its dominant framing tends to 

overstate what interventions will achieve in deployment 

(Mbonu et al., 2020). The assessment is not that the 

technical work is mistaken within its own terms, but that the 

terms themselves are too narrow, abstracting away the social 

and institutional conditions that field experience shows to be 

decisive. Reading the literature critically therefore means 

reading its silences as well as its claims, and noting that the 

conditions most consistently associated with failure are 

precisely those that the prevailing methods do not represent 

(Mbasso, 2025; Mbonu et al., 2018). 

The assessment also exposes a divergence between studies 

validated only in simulation or controlled conditions and 

those grounded in field experience, with the former tending 

to favor approaches that the latter find fragile in practice 

(Michael & Ogunsola, 2021b). This divergence is itself 

informative, since it signals an external-validity gap in 

which conclusions drawn under idealized assumptions fail to 

hold where those assumptions break down. The implication 

is that the weight given to a finding should depend on the 

realism of the conditions under which it was obtained, and 

that the field would benefit from greater caution in 

generalizing from controlled settings to the resource-

constrained contexts that are the subject of this review 

(Mbonu et al., 2022; Michael & Ogunsola, 2021a). 

Comparatively, the assessment finds that the social-science 

and justice-oriented literature, while rich in insight about the 

conditions governing durability, has supplied fewer of the 

tools needed to bring those conditions into design, leaving 

its insights at the level of interpretation rather than analysis 

(Michael & Ogunsola, 2022b). The technical and social 

literatures thus exhibit complementary deficiencies: the 

former measures precisely but omits what matters most for 

durability, while the latter identifies what matters but 

measures it least. This complementarity is the crux of the 

review's critical assessment, and it motivates the call, 

developed in the following section, for a conceptual 

integration that draws on the strengths of each to remedy the 

weaknesses of the other within climate justice and energy 

poverty (Michael & Ogunsola, 2021c; Michael & Ogunsola, 

2022a; Liadi, 2024b). 

A further element of the critical assessment concerns the 

treatment of distribution in the literature, which tends to 

report performance and cost in aggregate terms while giving 

comparatively little attention to how benefits and burdens 

fall across groups (Michael & Ogunsola, 2023c). This 

aggregate framing, the assessment argues, obscures exactly 

the distributional outcomes that determine whether an 

intervention is inclusive, and it can present as a success an 

intervention that improves average conditions while leaving 

the most marginalized unreached. The critical implication is 

that evaluation must attend to distribution as a primary 

outcome rather than a secondary one, and that the field's 

prevailing metrics are inadequate to the goal of inclusive 

transition that the review takes as its standard (Michael & 

Ogunsola, 2023a; Michael & Ogunsola, 2023b). 

A related element of the critical assessment concerns the 

limited attention the literature has given to the conditions 

under which findings transfer across settings, an omission 

that is consequential given the diversity of the contexts in 

which climate justice and energy poverty is deployed 

(Michael & Ogunsola, 2024c). The assessment argues that 

without explicit attention to transferability, the field 

accumulates findings whose applicability beyond their 

original settings is uncertain, which limits their cumulative 

value. For the review, this points to the need for approaches 

that distinguish the general from the context-specific, and it 

forms part of the case for the conceptual integration the 

review proposes as a remedy for the fragmentation it 

documents (Michael & Ogunsola, 2024a; Michael & 

Ogunsola, 2024b). 

Assessing the literature comparatively, the review finds that 

the technical and social bodies of work exhibit 

complementary strengths and weaknesses, with the former 

offering precision on a narrow set of variables and the latter 

offering breadth on the conditions that govern durability but 

with less analytical structure (Michael & Ogunsola, 2025c). 

This complementarity is the crux of the critical assessment, 

since it implies that neither literature can remedy its own 
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deficiencies from within, and that progress requires 

combining their strengths. Within this context, the 

assessment thus motivates the integrated approach the 

review advocates, in which the precision of the technical 

tradition is brought to bear on the conditions the social 

tradition identifies as decisive (Michael & Ogunsola, 2025a; 

Michael & Ogunsola, 2025b). 

The critical assessment finds that the literature's dominant 

metrics, oriented toward technical performance and unit 

cost, are inadequate to the goal of inclusive transition, since 

they omit the durability, inclusion, and legitimacy that the 

evidence identifies as decisive (Michael & Ogunsola, 

2019b). By optimizing for what is easily measured rather 

than for what matters most, the field has, the assessment 

argues, steered design away from the conditions that govern 

whether interventions endure (Michael & Ogunsola, 2019a). 

For problems of this kind, this points to the need for broader 

evaluation criteria as a precondition for design that serves 

the populations interventions are meant to reach. This 

element of the assessment forms part of the case for the 

conceptual integration the review advocates. 

The critical assessment identifies an external-validity gap 

between studies conducted under controlled or simulated 

conditions and those grounded in field experience, with the 

former tending to favor approaches the latter find fragile 

(Middlemiss, 2022). This gap, the assessment argues, means 

that the weight given to a finding should depend on the 

realism of the conditions under which it was obtained 

(Michael & Ogunsola, 2025d). In such settings, it counsels 

caution in generalizing from idealized settings to the 

resource-constrained contexts the review addresses, and it 

forms part of the case for an integrated approach grounded 

in realistic conditions. The assessment treats this deficiency 

as an expression of the separation of technical from social 

analysis (Liadi, 2024c). 

The critical assessment observes that the field's 

fragmentation imposes a real cost, since insights generated 

in one subfield often fail to reach others where they would 

be useful, and since the absence of a shared framework 

prevents the accumulation of integrated knowledge (Nnaji et 

al., 2019). The assessment treats this fragmentation not as a 

minor inconvenience but as a central obstacle to progress, 

and it argues that overcoming it requires the kind of 

conceptual integration the review advocates, in which 

technical precision is brought to bear on the social 

conditions that govern durability in climate justice and 

energy poverty. This observation connects the critical 

assessment to the conceptual directions the review proposes 

(Muhtadi et al., 2021; Mutambatsere, 2022). 

A further element of the critical assessment concerns the 

tendency of the literature to report success at deployment 

rather than durability over time, since studies frequently 

assess interventions when they are new and external support 

is present rather than over the years in which durability is 

actually tested (Ntuli et al., 2024). This temporal bias, the 

assessment argues, leads the literature to overstate success 

and to underrepresent the conditions that govern whether 

interventions endure. Applied to this domain, the critical 

implication is that the field's evidence base is weighted 

toward the moment of commissioning, and that 

understanding durability requires longitudinal evidence the 

literature has been slow to provide (Nnaji et al., 2020; Ntuli 

et al., 2022). 

The critical assessment also examines the extent to which 

the literature attends to the perspectives and priorities of the 

communities that interventions are meant to serve, finding 

that these are often underrepresented relative to technical 

and economic considerations (Obogo et al., 2020b). Where 

community perspectives are absent, the assessment argues, 

the literature risks misjudging what counts as success and 

overlooking the recognition that conditions durability. On 

this account, this points to a gap between the concerns that 

dominate the literature and those that matter to the 

populations served, a gap the review treats as consequential 

for the relevance of the field's knowledge to inclusive 

outcomes (Ntuli et al., 2021; Obogo et al., 2020a; Lilian et 

al., 2025). 

A further element of the assessment concerns the 

comparability of studies, since the literature on climate 

justice and energy poverty employs varied definitions, 

metrics, and methods that make it difficult to combine 

findings into cumulative knowledge (Obogo et al., 2021a). 

This heterogeneity, the assessment argues, is partly a 

consequence of the field's fragmentation across traditions, 

and it limits the field's ability to build systematically on 

prior work (Obogo et al., 2020c). The review treats 

improving comparability as part of the conceptual agenda it 

proposes, on the reasoning that shared frameworks and 

definitions are a precondition for the cumulative 

understanding that inclusive transition requires. 

Acknowledging this, in the literature motivates the 

broadening of evaluation the review goes on to advocate. 

The critical assessment considers the balance in the 

literature between attention to novelty and attention to 

durability, finding that studies frequently emphasize new 

capabilities and approaches over the sustained performance 

of established ones (Obogo et al., 2024b). This emphasis, 

the assessment argues, can direct the field's attention toward 

the frontier of capability and away from the conditions that 

determine whether existing capability endures in the field 

(Obogo et al., 2024a). For climate justice and energy 

poverty, the assessment treats this as a consequential 

imbalance, since the populations the field serves are affected 

less by the novelty of an intervention than by whether it 

continues to function over time. This element illustrates the 

limitation that the integration of technical and social 

analysis would remedy (Liadi, 2024d). 

A final element of the critical assessment concerns the 

implicit assumptions about transferability that pervade the 

literature, since findings obtained in particular settings are 

frequently presented as if generally applicable without 

explicit attention to the conditions on which their transfer 

depends (Obogo et al., 2021b). The assessment argues that 

this neglect of transferability leads to the inappropriate 

generalization of context-specific findings, and to 

disappointment when interventions are transferred without 

adaptation (Obogo et al., 2023). The review treats this as 

part of the case for approaches that distinguish the general 

from the context-specific, which it develops in setting out its 

conceptual directions. This element of the assessment 

supports the case for integrating technical and social 

analysis. 

A complementary element of the critical assessment 

concerns the limited attention the literature gives to lifecycle 

costs, since studies frequently report installation costs while 

giving less attention to the costs of operation, maintenance, 

and replacement that determine affordability over time 

(Obogo et al., 2019a). This emphasis, the assessment argues, 
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leads the literature to overstate the economic sustainability 

of interventions and to underrepresent the costs that 

condition durability. The critical implication is that the 

field's economic evidence is weighted toward the moment of 

installation, and that understanding the affordability that 

conditions durable use requires attention to costs over the 

full life of a system (Obogo et al., 2022; Obogo et al., 

2024c). 

The critical assessment also examines the attention the 

literature gives to the gendered and intra-community 

dimensions of distribution, finding that these are frequently 

overlooked in favor of aggregate or inter-community 

comparisons (Obogo et al., 2025a). Where these dimensions 

are neglected, the assessment argues, the literature risks 

presenting as inclusive interventions that improve aggregate 

conditions while leaving disparities within communities 

unaddressed (Obogo et al., 2019b). Within this context, this 

points to a gap between the distributional concerns that 

dominate the literature and those that determine whether 

interventions are genuinely inclusive, a gap the review treats 

as consequential for the goal of inclusive transition. The 

assessment reads this deficiency as an expression of the 

field's underlying fragmentation. 

A further element of the assessment concerns the extent to 

which the literature accounts for environmental resilience, 

finding that the demanding and changing conditions of the 

regions of concern are unevenly addressed (Obogo et al., 

2019c). Studies conducted under or assuming favorable 

environmental conditions, the assessment argues, may 

overstate the durability of interventions that must in fact 

withstand considerable stress (Obogo et al., 2025b). For 

problems of this kind, the critical implication is that 

assessments of durability must account for the 

environmental conditions of deployment, and that the 

literature's uneven attention to these conditions limits the 

reliability of its conclusions about whether interventions 

endure. This observation connects the critical assessment to 

the directions the review proposes. 

A concluding observation from the critical assessment is 

that the deficiencies it has identified, including the neglect 

of durability, distribution, environmental resilience, 

lifecycle cost, and community perspective, are not isolated 

shortcomings but expressions of a single underlying 

limitation, namely the separation of technical from social 

analysis in climate justice and energy poverty (Odejobi et 

al., 2025). The assessment argues that addressing them 

individually would be less effective than remedying the 

separation that gives rise to them, which is the integration 

the review advocates (Obogo et al., 2021c). This 

observation draws the critical assessment toward the 

conceptual directions that follow, which concern how that 

integration might be achieved. Acknowledging this, 

motivates the broadening of evaluation the review goes on 

to advocate (Lilian et al., 2024; Anene & Clement, 2022; 

Liadi, 2024c). 

A related facet of the critical assessment concerns the 

standards of evidence applied across the literature, which 

vary considerably and complicate the combination of 

findings into cumulative knowledge (Okonkwo et al., 

2024a). Some studies rest on controlled experiments, others 

on field observation, and others on modeling, and the 

conclusions drawn from each carry different weight 

depending on the realism of the conditions involved. The 

assessment argues that within climate justice and energy 

poverty the field would benefit from greater attention to the 

conditions under which evidence is generated, since findings 

obtained under idealized assumptions cannot be assumed to 

hold in resource-dependent settings, and the uneven 

treatment of this issue limits the reliability of the literature's 

collective conclusions (OECD, n.d.; Ogunwole et al., 2021). 

The critical assessment also examines the balance the 

literature strikes between attention to the technologies 

themselves and attention to the conditions of their use, 

finding a pronounced emphasis on the former (Okonkwo et 

al., 2024d). The result is a literature rich in characterization 

of technical capability but comparatively thin on the social, 

institutional, and contextual conditions that determine 

whether that capability endures in service. In such settings, 

the assessment treats this imbalance as a central limitation, 

since the populations the field serves are affected less by the 

frontier of capability than by whether interventions continue 

to function and to serve them, which depends on conditions 

the literature has been slower to address (Okonkwo et al., 

2024b; Okonkwo et al., 2024c). 

 

6. Research Gaps and Conceptual Directions 

The most significant research gap is the absence of 

longitudinal intersectional analysis tracking energy poverty 

trajectories for multiply disadvantaged households over 

time, through program participation and beyond. Cross-

sectional studies establish that intersecting disadvantages 

correlate with energy poverty severity at a point in time, but 

they cannot determine whether program participation 

improves outcomes for the most disadvantaged, whether 

improvements are sustained, or whether program exit leads 

to recidivism into energy poverty. Longitudinal panel 

studies that track cohorts of multiply disadvantaged 

households over five to ten years are methodologically 

demanding but essential for evaluating whether programs 

are achieving durable improvements in the households' 

structural situation. 

The mechanisms through which intersecting disadvantages 

interact to produce energy poverty are theoretically 

underspecified. Existing research documents that 

intersecting categories predict worse outcomes but rarely 

investigates how specific mechanisms, such as the 

combination of housing tenure insecurity with low income, 

produce barriers that exceed what either factor alone would 

predict. Process-tracing research designs that follow 

households through their encounters with energy programs 

and trace the points at which intersecting disadvantages 

block access would contribute to the mechanistic 

understanding needed to design targeted complements that 

address root causes rather than symptoms. 

Intersectional analysis has been applied much more 

extensively to energy access dimensions than to energy 

system governance and decision-making dimensions. Who 

participates in energy planning processes, whose preferences 

are represented in system design decisions, and whose 

knowledge and expertise are recognized as legitimate inputs 

to technical discussions are governance dimensions where 

intersectional exclusion is documented but poorly 

understood in energy contexts. Extending intersectional 

analysis to governance participation would complement the 

consumption-focused analysis that dominates current 

research and address the procedural justice dimensions of 

energy inequality alongside the distributional ones. 

Methodological development is needed for intersectional 
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analysis with administrative data that does not contain self-

reported social category information. Many energy program 

databases record income and geography but not race, 

ethnicity, disability status, or immigration status, limiting 

the scope of intersectional analysis to the categories 

captured in administrative records. Methodological 

approaches including probabilistic imputation of 

demographic characteristics from geographic and surname 

data, linkage of program databases with survey data 

containing richer social category information, and 

participatory audit methods that engage community 

members in identifying excluded populations offer partial 

solutions that deserve systematic development and 

validation (Anene & Clement, 2024; Liadi, 2024c). 

The principal gap identified by this review is the absence of 

conceptual and methodological tools that bring technical and 

social criteria into a single, integrated evaluation of climate 

justice and energy poverty, and closing it is the agenda the 

review proposes (Okonkwo et al., 2020). The field possesses 

both technical sophistication and a rich understanding of the 

social conditions governing durability, but it lacks the means 

to consider them together, with the consequence that 

decisions carrying large social implications are made 

implicitly. The review calls for the development of 

frameworks that represent social conditions in 

commensurable terms alongside technical parameters, so 

that the two can inform design jointly rather than being 

handed off across a disciplinary boundary (Okonkwo et al., 

2024e; Okonkwo et al., 2024f). 

A second direction concerns the need for conceptual clarity 

about the social variables that the literature identifies as 

consequential, including intersectional, quantitatively 

grounded targeting as the agenda for just transition, which is 

frequently invoked but seldom defined in terms that support 

systematic reasoning (Okonkwo et al., 2023a). The review 

argues that progress requires giving these variables explicit 

conceptual definition, characterizing them in ways that 

could be observed and compared across settings, so that 

their influence can be analyzed rather than merely asserted. 

This is a conceptual task before it is an empirical one, since 

the variables must be well defined before they can be 

measured, and the review treats it as a precondition for the 

integrated evaluation it advocates within climate justice and 

energy poverty (Okonkwo et al., 2021a; Okonkwo et al., 

2025). 

A third direction concerns transferability, and specifically 

the need for frameworks that can carry insight across the 

diverse settings in which climate justice and energy poverty 

is deployed without assuming that what holds in one context 

holds in another (Okonkwo et al., 2018b). The review calls 

for approaches that separate general structure from context-

specific content, allowing the logic of an analysis to travel 

while its particulars are re-examined locally. Pursuing these 

directions together, the review argues, would move the field 

from a state in which technical and social knowledge sit side 

by side but unintegrated toward one in which they are 

combined in the service of energy systems that are efficient, 

accessible, responsive, and adaptable for resource-dependent 

regions (Okonkwo et al., 2023b; Okonkwo et al., 2018a; 

Liadi, 2025a). 

A further direction concerns the broadening of evaluation 

criteria, since the review has argued that the predominance 

of technical and cost metrics has steered the field away from 

the conditions that govern durability and inclusion (Okoye 

et al., 2023). Closing this gap requires the development of 

evaluation approaches that treat durability, inclusion, and 

legitimacy as first-order outcomes, and that characterize 

them in terms commensurable with technical and economic 

measures. The review proposes this broadening as a central 

element of its conceptual agenda for climate justice and 

energy poverty, on the reasoning that what is measured 

shapes what is built, and that aligning the metrics with the 

goals of inclusive transition is a precondition for designing 

interventions that actually serve the populations they are 

meant to reach (Okonkwo et al., 2021b; Okonkwo et al., 

2019). 

A connected conceptual direction concerns the development 

of approaches that treat the social conditions governing 

durability as dynamic rather than static, since the literature 

has tended to assess these conditions at a single moment 

rather than over the life of a system (Onyiriuka et al., 2023). 

The review argues that capturing how participation, 

capacity, trust, and legitimacy evolve is essential to 

understanding durability, and it calls for conceptual tools 

capable of representing these trajectories. Applied to this 

domain, this direction reflects the review's broader argument 

that durability is sustained through ongoing socio-technical 

interaction, and that a field oriented toward installation 

rather than operation will continue to misjudge which 

interventions endure (Okwu et al., 2021; Olanrewaju et al., 

2023). 

A further direction concerns transferability, and specifically 

the need for frameworks that separate the general structure 

of an analysis from its context-specific content, so that 

insight can be carried across settings without the assumption 

that what holds in one context holds in another (Oyeleye et 

al., 2022). The review proposes this as a central element of 

its conceptual agenda for climate justice and energy poverty, 

on the reasoning that the diversity of the field's settings 

makes transferability a precondition for cumulative 

knowledge. Pursuing this direction, the review argues, 

would allow the field to build on prior work rather than 

repeatedly rediscovering context-specific lessons, advancing 

understanding across the range of regions that inclusive 

transition must reach (Orikpete & Ewim, 2024; Orikpete et 

al., 2023). 

A central conceptual direction is the development of 

frameworks that represent technical and social factors in 

commensurable terms, so that they can be considered jointly 

rather than handed off across a disciplinary boundary 

(Patrick et al., 2021). The review argues that such 

commensurable representation is the precondition for 

integrated evaluation, and that supplying it is a conceptual 

task the field has yet to complete (Patrick et al., 2020). On 

this account, pursuing this direction would allow the social 

determinants of durability to inform design with the same 

rigor as technical parameters, which is the integration the 

review identifies as most needed. The review proposes this 

as part of a coherent conceptual agenda oriented toward 

integrated evaluation. 

A further direction concerns giving explicit conceptual 

definition to the social variables the literature identifies as 

consequential, including intersectional, quantitatively 

grounded targeting as the agenda for just transition, which is 

frequently invoked but seldom characterized in terms that 

support systematic reasoning (Smith, 2017). The review 

argues that these variables must be well defined before they 

can be measured, making their conceptual specification a 
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precondition for empirical progress (Rajaperumal & 

Columbus, 2025). For climate justice and energy poverty, 

this direction reflects the review's broader contention that 

the field's difficulty with social factors is methodological 

rather than evidence of their unimportance. This direction 

reflects the review's broader argument that technical and 

social analysis must be combined. The review treats this 

direction as a precondition for the cumulative knowledge the 

field requires (Liadi, 2025b). 

Another direction concerns the representation of the 

dynamic, evolving character of the conditions governing 

durability, since the literature has tended to assess these 

conditions at a single moment rather than over the life of a 

system (U.S. Department of Energy, 2024). The review calls 

for conceptual tools capable of capturing how participation, 

capacity, trust, and legitimacy change over time (Solar 

Electric Light Fund, 2025). This direction follows from the 

review's argument that durability is sustained through 

ongoing socio-technical interaction, and that a field oriented 

toward installation rather than operation will continue to 

misjudge which interventions endure. Acknowledging this, 

gap, the review identifies its closing as central to inclusive 

outcomes in the field. 

A further conceptual direction concerns the development of 

approaches that integrate the perspectives and priorities of 

communities into the analysis and evaluation of 

interventions, addressing the gap the review identifies 

between the concerns that dominate the literature and those 

that matter to the populations served (Uduafemhe et al., 

2024). The review argues that incorporating these 

perspectives systematically, rather than treating them as 

external, is necessary if the field's knowledge is to support 

inclusive outcomes (Uduafemhe et al., 2023). This direction 

reflects the review's broader contention that recognition is a 

condition of durability, and that its neglect in the literature is 

a gap to be remedied. This direction contributes to the larger 

task of integrating technical and social analysis in the field. 

A further direction concerns the need for longitudinal 

understanding of how interventions perform over time, 

addressing the temporal bias the review identifies in a 

literature weighted toward the moment of deployment (Wen 

et al., 2024). The review argues that understanding 

durability requires attention to the trajectories along which 

interventions succeed or fail, and to the conditions that 

shape those trajectories (Wedraogo & Sanni, 2024). Within 

this context, this direction follows from the review's 

emphasis on durability as the central concern, and it calls for 

conceptual and empirical attention to the years of operation 

rather than the moment of commissioning, where the field's 

evidence has been concentrated. The review proposes this as 

part of a coherent agenda oriented toward integrated 

evaluation. 

An additional conceptual direction concerns the 

improvement of comparability across studies through shared 

frameworks, definitions, and metrics, addressing the 

heterogeneity that limits the field's ability to accumulate 

knowledge (World Resources Institute, n.d.). The review 

argues that such shared structures are a precondition for 

cumulative understanding, and that developing them is a 

conceptual task the field has yet to complete (World Bank, 

2024). For problems of this kind, this direction reflects the 

review's diagnosis of fragmentation as a central obstacle, 

and it identifies the establishment of common frameworks 

as a means of enabling the field to build systematically on 

prior work rather than repeatedly rediscovering context-

specific findings. This direction reflects the review's 

argument that technical and social analysis must combine. 

A further direction concerns the integration of the social and 

institutional environment into the analysis of interventions, 

addressing the gap the review identifies between the focus 

on individual projects and the wider conditions that 

condition their durability (Abolarin et al., 2024). The review 

argues that interventions cannot be understood in isolation 

from the governance, policy, and institutional context in 

which they operate, and that conceptual tools are needed to 

represent this context (Wustenhagen et al., 2007). In such 

settings, this direction extends the review's socio-technical 

perspective from the system to its environment, recognizing 

that durable outcomes depend on conditions that extend 

beyond the boundaries of any single intervention. The 

review treats this as a precondition for the cumulative 

knowledge the field requires (Lilian et al., 2025; Liadi, 

2025a). 

A final conceptual direction concerns the alignment of 

evaluation with the goals of inclusive transition, addressing 

the review's argument that conventional metrics, oriented 

toward capability and cost, omit the durability, inclusion, 

and legitimacy that the evidence identifies as decisive 

(Ahmad et al., 2020). The review calls for the development 

of evaluation approaches that treat these wider outcomes as 

first-order objectives characterized in commensurable terms. 

Applied to this domain, this direction is central to the 

review's agenda, since what is measured shapes what is 

built, and aligning the criteria of evaluation with the goals of 

inclusive transition is a precondition for design that serves 

the populations interventions are meant to reach (Adeyemi, 

2024; Agbabiaka et al., 2019). 

A further conceptual direction concerns the systematic 

incorporation of lifecycle costs into the analysis and 

evaluation of interventions, addressing the gap the review 

identifies in a literature weighted toward installation costs 

(Akindeji et al., 2024). The review argues that 

understanding the affordability that conditions durability 

requires attention to the costs of operation, maintenance, and 

replacement over the life of a system. On this account, this 

direction reflects the review's emphasis on durability, and it 

calls for conceptual and analytical tools that represent 

lifecycle costs and their distribution, so that the economic 

sustainability of interventions can be assessed over time 

rather than only at the moment of deployment (Ahmed et 

al., 2020; Akindeji & Ewim, 2023). 

A related direction concerns the incorporation of gendered 

and intra-community distribution into the analysis of 

interventions, addressing the gap the review identifies 

between aggregate distributional analysis and the disparities 

within communities that determine genuine inclusion 

(Aliliele et al., 2025). The review argues that conceptual 

tools are needed to represent how benefits and burdens fall 

among groups, including along lines of gender, within the 

populations interventions serve (Aliliele et al., 2023). For 

climate justice and energy poverty, this direction follows 

from the review's treatment of distribution as encompassing 

intra-community differences, and it reflects the contention 

that inclusive transition requires attention to disparities that 

aggregate measures obscure. Acknowledging this, gap, the 

review identifies its closing as central to inclusive outcomes. 

A final direction concerns the integration of environmental 

resilience into the analysis of durability, addressing the gap 
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the review identifies in a literature that unevenly accounts 

for the demanding and changing conditions of the regions of 

concern (Arumosoye & Obriki, 2018). The review argues 

that conceptual tools are needed to represent the 

environmental conditions a system will encounter and their 

bearing on its durability (Ambali et al., 2021). This direction 

reflects the review's argument that durability cannot be 

assessed apart from the conditions of deployment, and it 

identifies the systematic incorporation of environmental 

resilience as part of the conceptual agenda the field requires. 

This direction contributes to the larger task of integrating 

analysis in the field. 

A concluding observation on the conceptual directions is 

that they cohere around a single overarching need, namely 

the integration of technical and social analysis in climate 

justice and energy poverty through frameworks that 

represent both in commensurable terms (Arumosoye & 

Obriki, 2021). The review argues that the specific directions 

it has identified, concerning measurement, dynamics, 

transferability, distribution, lifecycle cost, environmental 

resilience, and the incorporation of community perspective, 

are aspects of this larger task rather than independent 

agendas. This observation frames the directions as a 

coherent program for the field, oriented toward the 

integrated evaluation that the review identifies as the 

precondition for design serving the goal of inclusive 

transition (Arumosoye & Obriki, 2019; Arumosoye & 

Obriki, 2020; Anene & Clement, 2022; Liadi, 2024c). 

A further conceptual direction concerns the development of 

approaches that treat the technical and social dimensions of 

climate justice and energy poverty as a single design 

problem rather than as separate analyses to be reconciled 

after the fact (Arumosoye & Obriki, 2024). The review 

argues that the integration it advocates requires not merely 

the juxtaposition of technical and social findings but a 

framework in which the two are represented together and 

reasoned about jointly, and that constructing such a 

framework is a conceptual task the field has yet to complete. 

This direction is central to the review's agenda, since it is the 

integration of technical and social analysis, rather than 

further progress within either, that the review identifies as 

the field's most pressing need (Arumosoye & Obriki, 2022; 

Arumosoye & Obriki, 2023). 

A further direction concerns the alignment of the criteria by 

which interventions are evaluated with the outcomes that 

actually matter for inclusive transition, since the review has 

argued that conventional metrics capture technical 

performance and cost while omitting durability, inclusion, 

and legitimacy (Bednar et al., 2017). Closing this gap 

requires the development of evaluation approaches that treat 

these wider outcomes as first-order objectives and 

characterize them in terms commensurable with technical 

and economic measures. The review treats this as a 

precondition for design that serves the populations 

interventions are meant to reach, on the reasoning that what 

is measured shapes what is built and rewarded (Arumosoye 

et al., 2025; Babawurun et al., 2023). 

 

7. Implications for Practice and Policy 

The central practical implication for program design is the 

systematic audit of universal programs for intersectional 

access barriers before implementation, with findings used to 

design targeted complements that address identified 

exclusions. This pre-implementation audit should assess 

technical access barriers rooted in housing type and tenure, 

information and administrative literacy barriers in program 

application processes, institutional trust barriers affecting 

outreach and engagement, intra-household dynamics 

affecting who benefits from energy access improvements, 

and disability and health dimensions of energy vulnerability. 

The audit output is a gap map that identifies which 

populations the universal program will structurally fail to 

reach and what complementary interventions are needed to 

close those gaps (Oghenemaiga et al., 2024). 

Outreach infrastructure investment is a prerequisite for 

effective intersectional targeting that program budgets rarely 

prioritize. Reaching multiply disadvantaged households 

requires community outreach workers with cultural and 

linguistic competence, trusted organizational intermediaries 

with established relationships in excluded communities, 

multi-channel communication strategies that do not assume 

digital access or administrative literacy, and proactive 

enrollment approaches that bring program access to 

households rather than requiring them to navigate 

bureaucratic systems. These outreach investments are 

operational costs that improve program equity; treating them 

as administrative overhead to be minimized systematically 

under-serves the most disadvantaged populations. 

Intersectional equity metrics should be incorporated into 

program performance frameworks and accountability 

systems. Programs that report only aggregate uptake and 

average benefit levels cannot be held accountable for their 

distributional performance. Reporting requirements that 

disaggregate outcomes by relevant social categories, 

including income quintile, race and ethnicity, housing 

tenure, disability status, and geography, create transparency 

that enables public accountability for program equity. This 

transparency is a prerequisite for the adaptive management 

that improves targeting over program cycles, since programs 

cannot improve equity dimensions they do not measure. 

Research investment in intersectional energy analysis should 

be prioritized by funding agencies, including both 

government research programs and private foundations. The 

evidence base for intersectional targeting of energy 

programs is substantially weaker than the evidence base for 

the programs themselves, creating a knowledge gap that 

limits the quality of equity-oriented program design. 

Dedicated research programs that support longitudinal panel 

studies, mechanism research, and methodological 

development for intersectional analysis with administrative 

data would generate returns in program equity that exceed 

the research investment. 

The most immediate implication of the review for practice is 

that the social determinants of durability deserve the same 

deliberate attention conventionally reserved for technical 

specifications, since the evidence indicates that they govern 

whether interventions in climate justice and energy poverty 

endure (Dagodzo, 2018a). For practitioners this means 

treating participation, local capacity, governance, and 

fairness as design considerations to be addressed when the 

design space is still open, rather than as matters to be 

managed after technical choices have been fixed. The 

review argues that this reorientation is feasible and that it 

follows directly from the synthesis it has assembled, since 

the conditions in question are identifiable and, in important 

respects, susceptible to deliberate design (Bhattacharyya et 

al., 2021; Collath, 2021; Anene & Clement, 2024). 

A complementary implication concerns the appraisal and 
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funding of interventions, since the institutions that finance 

and regulate energy systems in resource-dependent regions 

exert powerful influence over what is designed and 

constructed through the criteria they apply (Dagodzo & 

Patrick, 2020). The review suggests that appraisal should 

weigh demonstrated attention to the conditions governing 

durability alongside technical and financial soundness, 

thereby aligning the incentives of developers with the 

conditions that the evidence identifies as decisive (Dagodzo, 

2018b). Within this context, this implication extends the 

review's argument from the design of individual systems to 

the standards and incentives that shape the field, where its 

effect could be substantial. The review treats this 

implication as following directly from its synthesis of the 

literature. 

The review also carries implications for how the success of 

interventions is measured, since the predominance of 

technical and unit-cost metrics has, on the review's analysis, 

steered design away from the conditions that govern 

durability and inclusion (Dagodzo & Patrick, 2021b). 

Broadening the criteria of evaluation to encompass 

durability, inclusion, and legitimacy would, over time, 

reorient the field toward those outcomes, on the principle 

that what is measured tends to be what is optimized 

(Dagodzo & Patrick, 2021a). For problems of this kind, this 

implication identifies the reform of evaluation criteria as a 

lever for improving outcomes that operates well beyond any 

single project. This implication describes part of the 

reorientation of practice the review's findings would entail. 

For policy, the review implies that support for climate 

justice and energy poverty in resource-dependent regions 

should be conditioned not only on technical and financial 

viability but on demonstrated attention to the social and 

institutional conditions that govern durability (Dagodzo & 

Patrick, 2023a). This would direct public and concessional 

resources toward interventions more likely to endure and to 

serve their populations equitably, and away from those 

whose technical soundness is not matched by the conditions 

for their sustained operation (Dagodzo & Patrick, 2022). 

The review treats this as a direct consequence of its 

synthesis, and it argues that policy framed in these terms 

would better serve the goal of inclusive transition. The 

review presents this implication as a practical consequence 

of taking its synthesis seriously (Liadi, 2025; Liadi, 2025b). 

A further policy implication concerns the importance of 

investing in the local capacity on which durability depends, 

since the review's synthesis identifies capacity as a binding 

condition across many settings (Dagodzo & Patrick, 2025). 

This implies that support for climate justice and energy 

poverty should extend beyond the funding of hardware to 

the building of the local capability required to operate, 

maintain, and govern systems over their working lives 

(Dagodzo & Patrick, 2023b). The review argues that the 

neglect of this dimension helps explain the gap between 

technical promise and field outcome, and that policy 

attentive to capacity would address one of the most 

consistent determinants of whether interventions endure. 

Acknowledging this, implication, the review connects its 

analysis to the design and funding of interventions (Liadi, 

2025b). 

The review implies, finally, that the institutional 

arrangements surrounding interventions warrant as much 

attention as the interventions themselves, since governance, 

ownership, and accountability emerge from the synthesis as 

determinants of durability (Dioha et al., 2021). For practice 

and policy in climate justice and energy poverty, this means 

treating the design of governance as part of the design of the 

system, ensuring that authority is distributed in ways 

communities accept and that operators are held accountable 

(Dagodzo et al., 2022). The review argues that arrangements 

meeting these conditions are associated with more durable 

operation, and that attention to them is therefore integral to 

interventions intended to endure. This implication reflects 

the review's argument that social conditions deserve the 

rigor reserved for technical ones (Liadi, 2025a). 

Taken together, these implications describe a shift in how 

interventions in climate justice and energy poverty would be 

designed, funded, evaluated, and governed if the review's 

synthesis were acted upon, a shift toward treating the social 

conditions of durability as integral rather than incidental 

(Ewim et al., 2023a). The review is explicit that realizing 

this shift requires changes in practice and policy that extend 

beyond the adoption of any particular technique, and it 

presents these implications not as prescriptions but as the 

practical consequences that follow from taking seriously the 

evidence that technical and social factors jointly govern 

outcomes. The review treats this implication as following 

directly from its synthesis (El-Rashidy et al., 2025; Ewim & 

Dosunmu, 2025). 

The implications also bear on how the various actors 

involved in an intervention work together, since attending to 

the social conditions of durability requires that social, 

institutional, and technical expertise be brought together in 

design and decision-making (Ewim et al., 2021). In such 

settings, this implies changes in how teams are composed 

and how the sequence of decisions is arranged, so that social 

considerations inform technical choices rather than 

following them (Ewim et al., 2023b). The review treats this 

organizational implication as significant, since the 

integration it advocates is as much a matter of how work is 

organized as of what is analyzed. This implication describes 

part of the reorientation of practice the findings entail. 

For the communities at the centre of climate justice and 

energy poverty, the review's implications point toward 

arrangements that give them genuine influence over the 

systems on which they depend, on the reasoning that 

participation and legitimacy condition durability 

(Eyetsemitan et al., 2020). This implies designing 

interventions with communities rather than for them, and 

establishing governance that communities regard as fair 

(Ewim et al., 2024). The review argues that such 

arrangements are not concessions to be made for their own 

sake but conditions for the durable operation that 

interventions require, and that attention to them serves both 

equity and effectiveness in the settings the review addresses. 

The review presents this as a practical consequence of 

taking the synthesis seriously. 

A final set of implications concerns the conditions under 

which the lessons of one intervention can inform another, 

since the review has emphasized the diversity of the settings 

in which climate justice and energy poverty operates 

(Eyetsemitan et al., 2023b). For practice and policy, this 

implies attending explicitly to what is general and what is 

context-specific when carrying lessons across settings, 

rather than assuming that what worked in one place will 

work in another. The review argues that disciplined attention 

to transferability would allow the field to build cumulatively 

on experience, improving the durability and inclusiveness of 
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interventions across the range of regions that inclusive 

transition must reach (Eyetsemitan et al., 2021; Eyetsemitan 

et al., 2023a). 

A further implication of the review concerns the treatment 

of lifecycle costs in the planning and funding of 

interventions, since the synthesis indicates that affordability 

over the working life of a system, and not only at 

installation, conditions durability (Eyetsemitan et al., 

2024a). For practice and policy in climate justice and energy 

poverty, this implies providing for the costs of operation, 

maintenance, and replacement from the outset, rather than 

treating installation as the principal financial consideration. 

The review argues that interventions funded without regard 

to lifecycle costs are prone to the decline that follows when 

ongoing costs cannot be met, and that attention to these 

costs is therefore integral to interventions intended to endure 

(Eyetsemitan et al., 2025; Eyetsemitan et al., 2022). 

A connected implication concerns attention to the gendered 

and intra-community dimensions of distribution, since the 

synthesis indicates that interventions can affect groups 

within a community unequally and can narrow or widen 

disparities depending on their design (Fawole et al., 2023). 

For practice and policy in climate justice and energy 

poverty, this implies designing and evaluating interventions 

with attention to how their benefits and burdens fall within 

communities, including along lines of gender, rather than 

only in aggregate (Eyetsemitan et al., 2024b). The review 

argues that attention to these dimensions is necessary if 

interventions are to be genuinely inclusive, and that their 

neglect risks reproducing disparities that aggregate measures 

would not reveal. In view of this, the review connects its 

analysis to the design and funding of interventions. 

A final implication concerns the incorporation of 

environmental resilience into the design and appraisal of 

interventions, since the synthesis indicates that the 

demanding and changing conditions of the regions of 

concern bear heavily on durability (Hichri et al., 2024). For 

practice and policy in climate justice and energy poverty, 

this implies designing interventions to withstand the 

environmental conditions they will encounter and appraising 

them with attention to their resilience under stress. The 

review argues that interventions designed without regard to 

these conditions are prone to the accelerated degradation 

that environmental stress produces, and that attention to 

resilience is therefore integral to interventions intended to 

endure in the settings of concern (Guerrero et al., 2013; 

Hamdan et al., 2023). 

A concluding observation on the implications is that, taken 

together, they describe a reorientation of practice and policy 

in climate justice and energy poverty toward treating the 

social conditions of durability with the seriousness 

conventionally reserved for technical performance (Ikemba 

et al., 2024). The review argues that this reorientation, 

encompassing design, appraisal, funding, evaluation, and 

governance, follows directly from its synthesis, and that 

acting on it would help close the persistent gap between 

technically sound interventions and durable outcomes. This 

observation frames the implications not as a set of separate 

recommendations but as a coherent shift in how 

interventions are conceived and supported, oriented toward 

the conditions the evidence identifies as decisive (Idoko et 

al., 2023; IEEFA, 2024). 

A further implication of the review concerns the way the 

various parties to an intervention are organized to work 

together, since attending to the social determinants of 

durability requires that social, institutional, and technical 

expertise be brought to bear together rather than in sequence 

(Jalal et al., 2024). For practice in climate justice and energy 

poverty, this implies changes in how project teams are 

composed and how the order of design decisions is 

arranged, so that social considerations inform technical 

choices while the design space is still open. The review 

treats this organizational implication as significant, since the 

integration it advocates is realized only when the relevant 

expertise is present at the point where consequential 

decisions are made (International Energy Agency, 2023; 

International Energy Agency, n.d.). 

A further implication concerns the time horizon over which 

interventions are planned, funded, and evaluated, since the 

review has argued that durability is determined over the 

working life of a system rather than at its deployment (Liao 

et al., 2023). For practice and policy in climate justice and 

energy poverty, this implies extending attention beyond 

installation to the years of operation, providing for the costs, 

capacity, and governance that sustained operation requires. 

The review treats this temporal implication as following 

directly from its synthesis, and it argues that interventions 

and the support for them should be framed around the full 

life of a system if they are to deliver the durable, inclusive 

outcomes the field seeks (Jessel et al., 2019; Kou et al., 

2024). 

 

8. Conclusion 

This critical review has synthesized evidence on the 

intersectional dimensions of energy poverty and the 

distributional outcomes of universal energy programs, 

finding that universalism without intersectional targeting 

systematically reproduces and in some cases deepens 

inequality. The technical access barriers embedded in 

program benefit mechanisms, combined with socio-

technical barriers in program delivery and access, create 

structural exclusions that correlate with multiple 

overlapping social disadvantages in ways that standard 

distributional analysis does not reveal. Intersectional 

frameworks are necessary not merely as an analytical 

enrichment but as a practical requirement for effective 

equity-oriented program design. 

The evidence base supports a complementarity rather than 

substitution model for equity-oriented energy policy: 

universal baseline programs should be maintained and 

expanded for their scale, political durability, and 

administrative efficiency, while targeted intersectionally 

designed complements address the populations they 

structurally fail to reach. Implementing this 

complementarity model requires pre-implementation equity 

audits, outreach infrastructure investment, disaggregated 

performance metrics, and research capacity for 

intersectional analysis that is currently underdeveloped in 

most program contexts. 

The broader contribution of intersectionality to energy 

policy analysis is a shift from asking who benefits on 

average to asking who is structurally excluded and why. 

This shift transforms the policy problem from optimizing 

average outcomes to ensuring that the most disadvantaged 

receive adequate support, a more demanding but more 

equitable standard for evaluating the success of public 

investment in energy systems transformation. 

This paper has treated climate justice and energy poverty as 
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an integrated socio-technical concern, developing the 

argument that engineering performance and social outcomes 

are interdependent and must be reasoned about together 

rather than in sequence. Its central conclusion is that the 

durability and inclusiveness of interventions depend jointly 

on technical capability and on social and institutional 

conditions, centrally intersectional, quantitatively grounded 

targeting as the agenda for just transition, and that the field's 

progress has been limited less by technical capability than 

by the absence of means to bring these dimensions into a 

single account. The contribution has been conceptual 

throughout, offering a way of organizing and reasoning 

about the subject rather than a body of empirical results, and 

it is intended to support more durable and equitable 

outcomes in resource-dependent regions. 

The conclusion that technical and social factors must be 

considered together carries implications for how 

interventions in climate justice and energy poverty are 

designed, funded, and evaluated, suggesting that the social 

determinants of durability deserve the same rigor 

conventionally reserved for technical parameters. This paper 

has argued that doing so is feasible, that the relevant social 

conditions can be given explicit conceptual definition and 

brought into design, and that the result is a richer and more 

realistic basis for decision than technical analysis alone 

provides. In this sense the work is offered not as a final 

word but as a foundation, one that reframes the design task 

in a way that subsequent empirical work can build upon and 

test. 

Future work should extend the framework in three 

directions: empirically, by testing and refining the 

relationships it posits against evidence from diverse settings. 

Comparatively, by applying it across regions to establish 

where its structure holds and where its content must be 

recalibrated; and methodologically, by developing measures 

for the social conditions it identifies as consequential. 

Pursuing these directions would consolidate the conceptual 

foundation laid here into a tested and transferable approach, 

advancing the broader goal of energy systems that are 

simultaneously technically efficient, economically 

accessible, socially responsive, and adaptable to the 

developing and resource-dependent regions where the need 

is greatest within climate justice and energy poverty. 

Another conclusion concerns the transferability of the 

account developed here, since the framework has been 

constructed so that its general logic can be carried across the 

diverse settings in which climate justice and energy poverty 

is deployed while its specific content is re-examined locally. 

This design reflects the review's recognition that the 

conditions governing durability vary across regions even 

when the technology does not, and it is intended to allow 

insight to travel without the assumption that what holds in 

one context holds in another. The conclusion emphasizes 

that this transferability is a deliberate feature rather than an 

afterthought, and that it is essential if the conceptual 

contribution is to be of use across the range of regions that 

inclusive energy transition must reach. 

A related conclusion involves the implications of the 

analysis for practice and policy in climate justice and energy 

poverty, since the account developed here suggests that the 

social determinants of durability deserve the same rigor 

conventionally reserved for technical parameters. For 

practitioners, this implies attending to participation, 

capacity, fairness, and governance as integral parts of 

design; for the institutions that fund and regulate energy 

systems, it implies weighing demonstrated attention to these 

conditions in appraisal and support. The analysis 

underscores that these implications follow directly from the 

analysis, and that acting on them would help align the 

design and funding of interventions with the conditions that 

the evidence identifies as governing durability. 

A final conclusion concerns the broader significance of the 

work for inclusive energy transition, since the regions at the 

centre of climate justice and energy poverty are precisely 

those where the transition is most fraught and where the cost 

of designing without regard to social conditions has been 

highest. By providing a structured way to bring social and 

technical factors together, the analysis contributes to the 

larger project of ensuring that the transition is not only rapid 

but fair, and that the systems built to advance it actually 

serve the populations they are meant to reach. The 

conclusion situates the contribution within this wider 

purpose, presenting it as a step toward energy systems that 

are efficient, accessible, responsive, and adaptable at once. 

The conclusion emphasizes that the central lesson of the 

review is the interdependence of technical and social factors 

in determining the durability and inclusiveness of 

interventions in climate justice and energy poverty. Neither 

dimension is sufficient alone, and the review argues that the 

field's progress depends on its willingness to treat them 

together, bringing the rigor of the technical tradition to bear 

on the social conditions that govern outcomes. This 

interdependence is the thread that runs through the review, 

and it is the basis for the conceptual agenda the review 

proposes. This conclusion underpins the broader argument 

that technical and social factors must be considered together. 

The conclusion reflects on the significance of the review for 

inclusive energy transition, observing that the regions at the 

centre of climate justice and energy poverty are those where 

the transition is most consequential and where designing 

without regard to social conditions has been most costly. By 

providing a structured account of how technical and social 

factors combine, the review contributes to the larger project 

of ensuring that the transition is both rapid and fair, and that 

the systems built to advance it actually serve the populations 

they are meant to reach. The conclusion treats this as part of 

the contribution this paper offers to the field. 

The conclusion identifies directions for future work, 

including the development of measures for the social 

conditions the review identifies, the application of an 

integrated approach across diverse settings, and the 

refinement of the conceptual tools the review calls for. 

Pursuing these directions, the conclusion argues, would 

move the field from a state in which technical and social 

knowledge sit side by side but unintegrated toward one in 

which they are combined in the service of energy systems 

that are efficient, accessible, responsive, and adaptable for 

the regions that need them most. This observation connects 

the conclusion to the directions for future work this paper 

identifies (Oghenemaiga et al., 2024). 

A further point addresses the methodological lesson that 

emerges from the analysis, namely that the social conditions 

governing durability in climate justice and energy poverty 

can be brought into systematic reasoning rather than left to 

intuition or treated as qualitative background. The analysis 

has argued that these conditions can be given explicit 

conceptual standing and considered alongside technical 

factors, and the conclusion treats this as among its more 
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significant contributions, since it extends the possibility of 

rigorous analysis to dimensions that the field has tended to 

address informally. This methodological lesson underpins 

the broader argument that technical and social factors can 

and should be considered together. 

The analysis also bears on the practical orientation of the 

analysis, which has been directed throughout toward the 

improvement of real interventions rather than toward 

abstraction for its own sake. A central lesson is that the 

value of the account developed here lies ultimately in its 

bearing on the durability and inclusiveness of systems in the 

field, and that its concepts and arguments are offered as aids 

to better design, funding, and governance. This practical 

orientation reflects the conviction that scholarship on 

climate justice and energy poverty should serve the 

populations that interventions are meant to reach, and it 

frames the contribution as a means to that end. 

A second consideration concerns the honesty about 

limitations that the analysis has maintained, since the 

account developed here is conceptual and its value depends 

on application and refinement against experience. The 

conclusion restates plainly that the relationships posited are 

claims that evidence must test, and that the definitions 

adopted involve choices others might make differently. 

Treating these limitations as the natural boundaries of a 

conceptual contribution rather than as defects to be 

concealed, the conclusion identifies them as among the 

matters that subsequent work would address, and it presents 

the contribution in the spirit of a foundation to be built upon. 

A final conclusion situates the work within the larger 

trajectory of the field, observing that the integration of 

technical and social analysis it advocates is part of a broader 

movement toward understanding energy systems as socio-

technical. The conclusion expresses the view that this 

movement is necessary if the field is to address the 

persistent gap between technically sound interventions and 

durable outcomes, and that the account developed here 

contributes to it. By framing the contribution in these terms, 

the conclusion connects the specific argument about climate 

justice and energy poverty to the wider project of designing 

energy systems that are efficient, accessible, responsive, and 

adaptable for the regions that need them most. 

Another conclusion involves the lifecycle perspective that 

has run through the analysis, namely that the durability and 

affordability of interventions in climate justice and energy 

poverty are determined over their working lives rather than 

at the moment of deployment. It warrants emphasis that this 

perspective reframes the assessment of interventions around 

the years of operation, where the conditions governing 

durability actually bear on outcomes, and it identifies the 

neglect of lifecycle considerations as a recurring source of 

the gap between technical promise and field result. This 

perspective underpins the broader argument that durability 

must be designed for and sustained rather than assumed at 

commissioning. 

A further conclusion concerns the distributional dimensions 

the analysis has emphasized, namely that the inclusiveness 

of interventions in climate justice and energy poverty 

depends on how their benefits and burdens fall within as 

well as between communities, including along lines of 

gender. The work makes clear that an account of inclusive 

outcomes confined to aggregate measures would overlook 

the disparities that determine genuine inclusion, and that 

attention to intra-community distribution is therefore 

integral to the analysis. This conclusion reflects the broader 

argument that equity is a determinant of durability and a 

criterion of success, and not a consideration secondary to 

technical and economic performance. Accordingly, the 

conclusion presents the contribution as a foundation for 

subsequent investigation (Lilian et al., 2024). 

A final conclusion concerns the environmental dimension 

the analysis has emphasized, namely that the durability of 

interventions in climate justice and energy poverty depends 

on their resilience to the demanding and changing 

conditions of the regions of concern. What stands out is that 

durability cannot be assessed apart from the environmental 

conditions of deployment, and that these conditions, 

intensified by the very changes the transition is meant to 

address, bear heavily on whether interventions endure. This 

conclusion reinforces the broader argument that durability is 

conditional on the full set of factors, environmental as well 

as social and technical, that the analysis has sought to bring 

into a single account. 

A related conclusion involves the relationship between the 

conceptual contribution offered here and the practice it is 

ultimately meant to serve, since the framework is intended 

not as an abstraction but as a guide to the design, funding, 

and governance of interventions in climate justice and 

energy poverty. This paper has argued that the social 

determinants of durability can be brought into systematic 

reasoning alongside technical considerations, and the 

conclusion emphasizes that the value of doing so lies in 

improving the prospects of real interventions in the field. 

The contribution is therefore offered in a practical spirit, as a 

way of reasoning that practitioners and decision-makers can 

apply to the problems they actually face (Liadi, 2024b). 

An additional point addresses the broader significance of the 

approach for the field's understanding of itself, since the 

integration of technical and social analysis advocated here 

reflects a wider movement toward treating energy systems 

as socio-technical. The conclusion expresses the view that 

this movement is necessary if the persistent gap between 

technically sound interventions and durable outcomes is to 

be closed, and that the account developed here contributes to 

it. By situating its specific argument about climate justice 

and energy poverty within this larger trajectory, this 

conclusion connects this paper to the broader project of 

designing energy systems that are efficient, accessible, 

responsive, and adaptable for the regions that need them 

most. 
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