
Missing in action: the social sciences and the Productivity 

Commission’s Report on achieving a low/no-emissions economy. 
 

Reading through the 500 plus pages of the Productivity Commission’s Report into 

pathways for achieving a low or no carbon emissions economy for Aotearoa/ New 

Zealand the reader is struck by how little the social sciences, except neo-classical 

economics have influenced the report (this may be reflective of the Commission’s 

disciplinary profile). This is a major omission and vitiates the utility and soundness of 

the report. Internationally there have been increasing calls to include a broader range 

of the social sciences: political science, sociology of technology, socio-technical 

studies, anthropology and history amongst others1in the research, policy prescriptions 

and analyses of how government, business, civil society and citizens can best 

transition to a low/no carbon economy.  

 

The techno-economic models (TEMs) and analysis the Commission has drawn on in 

its report are necessary,x but they need to be seen as only one contributing analytical 

device. As the Report acknowledges:  

 modelling has well-known limitations and is not prediction. The transition to low 

 emissions for any country will be a long journey to a known and desired destination, 

 but through very uncertain terrain. The modelling captures some  important aspects of 

 the uncertainty by examining three scenarios about how future technology could 

 evolve. (p.43) 

 

Unfortunately, the report does not elaborate upon what these well-known limitations are. By 

its own account such modelling only ‘captures some (my italics) important aspects of 
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uncertainty.’ It is the narrow techno-economic framing which the Report adopts and the 

neglect of the behavioural social sciences, that weakens the overall Report.   

 

This submission seeks to redress the lacuna found in the report in relation to the role 

the social sciences should and must play if Aotearoa/New Zealand is to transition to a 

low/no carbon emissions economy. 

 

Low-carbon transitions are long-term multi-faceted processes. Although TEMs have 

many strengths for analysing such transitions, their mathematical representation 

requires a simplification of the causes, dynamics and scope of such societal 

transformations. TEM based analysis should be complemented with insights from 

socio-technical transition analysis, politics and practice-based action research.  

 

The climate change debate is shifting from discussing problems towards discussing 

potential solutions such as low-carbon transitions in buildings, energy, food and 

transport systems. Several disciplines have studied such system transformations and 

can offer policy-relevant insights on how to promote such transitions using different 

analytical approaches. One commonly used approach are quantitative models, 

including economic models which describe both the drivers of environmental change 

(human systems) and the consequences of these changes (to environmental systems 

and their impacts). They have many analytical strengths, such as their ability to 

combine scientific, engineering and economic information, their orientation to the 

future, their broad scope (which includes population dynamics, economic growth and 

interactions between sectors), their capacity to make projections at an aggregate 

global level, and their ability to simulate different mitigation pathways and policy 

scenarios.  

 

Other social science approaches, however, also provide key insights into transitions, 

for instance with regard to the actors involved, their interactions and the development 

and implementation of different kinds of innovation. In this perspective, a 

comprehensive analysis of low-carbon transitions should draw on techno-economic 

models and other social sciences. 

 



These approaches address knowledge needs of different policymakers (national and 

local), relate to different dimensions of policy processes and speak to different policy-

relevant criteria such as cost-effectiveness, socio-political feasibility, social 

acceptance and legitimacy, and flexibility. A more differentiated set of analytical 

approaches thus enables a more differentiated approach to climate policy making.  

 

This paper distinguishes four approaches for the analysis of the role of innovation in 

low-carbon transition pathways: (1) Techno-economics models which offer aggregate 

goal-oriented techno-economic analyses of different mitigation pathways, (2) socio-

technical transition analysis, which offers meso-level assessments of social groups in 

relation to radical change in socio-technical systems, politics which studies 

institutions  and power and practice-based action research, which takes an action-

orientation to local initiatives, engaging in the coproduction of on-the-ground change 

processes with social actors.  

 

Characteristics of low-carbon transitions  

Low-carbon transitions refer to major changes in buildings, energy, and transport 

systems that substantially enhance energy efficiency, reduce demand, or entail a shift 

from fossil fuels to renewable inputs. These system transitions entail not only 

technical changes, but also changes in consumer behaviour, markets, institutions, 

infrastructure, business models and cultural discourses. The UK Committee on 

Climate Change notes that the various dimensions interact and co-evolve with each 

other2: “The roll-out of low-carbon technologies (like electric and plug-in hybrid 

vehicles, heat pumps, district heating, smart meters and solid wall insulation) will be, 

in part, driven by changes in behaviour (for example, consumers demanding new 

goods and services) and will also itself change behaviour (as consumers and 

businesses use the technologies).” Transitions and system innovation are enacted by a 

wide range of actors such as firms, consumers, national policymakers, local 

authorities, researchers, social movements and wider publics. These actors often have 

different interests, resources, capabilities and different beliefs about preferred low-

carbon solutions.  
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Transitions therefore commonly involve struggles including business struggles 

between incumbents and new entrants (which involve industry structures, market 

power, alliances and strategies), discursive struggles in public debates (which involve 

claims and counterclaims, framing contests, and arguments over credibility and 

legitimacy) and political struggles over goals, policy frameworks and the setting of 

specific instruments. Because of the unpredictability of these struggles, system 

innovations are characterized by emergent and nonlinear dynamics. Historians of 

technology further emphasize that historical energy transitions were associated with 

wider socio-economic transformations. David Nye, for instance, concludes that 

historical energy transitions “were not merely substitutions of one energy source for 

another but reorganizations of society, including transportation systems, population 

distribution and the organization of work”3. Hirsch and Jones further suggest that 

historians can contribute to energy research by drawing attention to “social and 

political impediments that designers of new technologies frequently cannot imagine” 

and to “the social context in which people create, deploy, and use technologies”4.  

 

These historical insights suggest that future energy transitions are likely to also 

involve broad transformations. Miller, Iles and Jones, for example, suggest that 

“efforts to transform energy systems involve changes, therefore, not only to energy 

technologies and prices but also to the broader social and economic assemblages that 

are built around energy production and consumption”5. These kinds of processes, and 

the social, political and cultural reconfigurations that they entail, are difficult to 

incorporate in models as simple general mathematical equations. The analytical 

challenge of low-carbon transitions is increasingly recognized. These kinds of 

processes, and the social, political and cultural reconfigurations that they entail, are 

difficult to incorporate in models as simple general mathematical equations. The 

analytical challenge of low-carbon transitions is increasingly recognized.  
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Although TEMs represent formidable analytical strengths for the exploration of low-

carbon transitions, their mathematical representation requires some simplification. 

This implies that models may have limitations because of their aggregate orientation, 

their focus on technological mitigation pathways, their reliance on specific 

simplifications based on economic theories and their assumptions about governance. 

TEMs typically focus on specific scales, which means that lower scales receive less 

attention. The interaction between different scales is important, however, because this 

is where contextual interactions between policymakers, firms, civil society groups, the 

media, and consumers shape the development and deployment of low-carbon options 

in specific energy, housing and transport systems.  

 

Although TEMs can play interesting roles in connecting various scales, especially the 

national/ regional scale and the total economy to specific sectors, they face difficulties 

in accommodating the groundswell of local initiatives (transition towns, community 

energy and urban innovations) aimed at reconfiguring local transport systems and 

buildings. The reason is that the need to simplify the representation of complex 

systems complicates the inclusion of local heterogeneity. TEMs typically 

conceptualize systems as collections of technologies and their interactions and 

understand transitions as changes in consumption and production patterns, 

technologies and resources. This means that many TEMs neglect the role of 

organizational, social and business model innovations in low-carbon transitions. Most 

TEMs also pay limited attention to the co-evolution of energy technologies and wider 

contexts, which historians highlight. TEMs also tend to downplay qualitative changes 

in transitions that alter the way systems are structured and function. Many TEMs rely 

on mainstream economic theories, which make restrictive assumptions about the 

behaviour of social actors, for example, that actors have complete information, perfect 

foresight, rational decision-making, and competitive price-taking behaviour (with no 

monopolies or strategic behaviour present). Because of these assumptions, price 

developments are the main drivers of TEM-based mitigation pathways. Although 

prices and cost-benefit calculations are certainly important in low-carbon transitions, 

other behavioural factors also shape actions by firms, consumers and policymakers, 

for example, routines and capabilities, norms and conventions, and belief systems and 

interpretations. Struggle, conflict, negotiation and strategic behaviour are also 

important in transitions, including resistance to change from powerful social and 



business interests. These social and political processes are difficult to accommodate in 

TEMs, even as they have material impacts on transitions to low-carbon energy 

systems. With regard to governance, many TEMs assume that a fully informed 

benevolent social planner can shape the system from outside.  

 

Given their economic assumptions, TEMs commonly recommend price-oriented 

mitigation policies (via taxes or emission trading), also including investments in R&D 

or learning-by-doing. This approach to governance downplays three issues: first, 

policymakers (particularly at national and local levels) are usually constrained by 

their dependence on other actors (such as firms, electorates and civil society) for 

skills, financial resources, deployment and legitimacy. Because of these 

dependencies, studies should make the social and political contextual factors with 

respect to the choice and implementation of a technology path more explicit. Second, 

as TEMs privilege price-based instruments, they restrict consideration of a wider 

range of policy instruments. Third, whereas TEMs assume that policymakers are 

mostly motivated by cost considerations and climate change problems, real-world 

policymakers in energy, transport and agro-food systems seek to reconcile climate 

objectives with a range of other normative goals and objectives, for example, 

congestion, safety, health, jobs and competitiveness.  

 

I argue that the analysis of low-carbon transitions should be based on a plurality of 

approaches, with bridges enabling dialogue and interaction. With regard to the 

analysis of low-carbon innovation in transitions, I suggest that four approaches can 

fruitfully complement each other: TEMs, socio-technical transition theory, politics 

and practice-based action research. TEMs are useful because they: (1) enable future-

oriented explorations of diffusion and costs of different low-carbon technologies, (2) 

accommodate interactions between various domains, (3) assess sustainability 

outcomes of different mitigation pathways in relation to future policy and (4) generate 

proposals for policies needed to achieve specified targets 

 

Four approaches for analysing low-carbon transitions 



Socio-technical transition theory is useful because it offers a contextual analysis of 

innovations and actors in specific sectors and systems6. The multi-level perspective 

(MLP), in particular, offers a heuristic framework of how radical low-carbon 

innovations, which are conceptualized as emerging in niches7, struggle against 

existing socio-technical regimes, which are characterized by path dependence and 

lock-in mechanisms8. These multi-dimensional struggles are shaped by exogenous 

developments (for example, demographics, ideology, geopolitics, climate change, 

economic crises, wars and disasters). The MLP suggests that socio-technical 

transitions come about through alignments between processes at three levels: (1) 

niche innovations build up internal momentum (through learning processes, 

price/performance improvements, support from powerful groups and increasing 

investments), (2) exogenous developments create pressure on the regime and (3) 

tensions in the regime create windows of opportunity for the expansion of niche 

innovations. The MLP is a qualitative, appreciative framework that combines ideas 

from evolutionary economics (regimes, niches, routines and capabilities), the 

sociology of innovation (innovation as a socially enacted process), and neo-

institutional theory (actions are shaped by formal, cognitive and normative rules and 

institutions). MLP-studies typically assess the feasibility of low-carbon innovations 

and transition pathways by analysing niche, regime and external developments in the 

recent past, which allows a detailed identification of drivers and barriers in the 

present, which informs forward-looking interpretive assessments9. 

 

Transitions to low-carbon emission economies always involve politics as there will be 

winners and losers in any transition, incumbents will struggle to retain their relative 

positions of strength, differences exist as to the pace of change, what should change, 
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the pathways of change, how to compensate those affected and the kinds of 

technologies acceptable to the transition process. The political scientist James 

Meadowcroft, amongst others has pointed out the relevance of political science10, 

stressing the need to analyse political processes of problem framing and goals 

formation, rather than only innovation to achieve those goals. Meadowcroft highlights 

the need to incorporate analysis of interests, ideas and institutions into studies of 

energy transitions.  

 

Practice-based action research is useful because the approach reveals the messiness of 

on-the-ground initiatives in local practices. It represents a more engaged action-

orientation to knowledge production with a more experimental approach typically 

building on partnerships between researchers and activists in grassroots innovations, 

community energy initiatives or urban transitions-in-the-making. The approach offers 

lessons for innovation and change that have relevance for wider transitions: first, it 

emphasizes the importance of broad coalitions of actors (for example, project 

developers, local authorities, citizens, local shop owners and community groups). The 

co-creation of new objectives, practices and technologies are critical to new ways of 

doing things and to social acceptance. Second, approaching stakeholders as 

participants in innovation projects may tap into different kinds of motivations than the 

purely economic ones, for instance trust, cooperation, commitment and collective 

action. Ostrom argued that polycentric systems, which explicitly acknowledge the 

importance of local experimentation and learning, are based on a different 

“behavioural theory of human action,” which “recognizes the importance of context in 

affecting levels of trust and reciprocity”11. Third, local innovation projects should not 

be seen as the rollout of a blueprint, but as an emergent learning-by-doing process. 

Actors may change their beliefs and goals during the process via ‘experiential 

learning’, based on recursive interactions between action, experience, reflection and 

sense making.  
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With regard to the analysis of low-carbon innovation in transitions the four 

approaches can fruitfully complement each other:  

TEMs are useful because they: (1) enable future-oriented explorations of diffusion 

and costs of different low-carbon technologies, (2) accommodate interactions between 

various domains, (3) assess sustainability outcomes of different mitigation pathways 

in relation to future policy targets and (4) generate proposals for policies needed to 

achieve specified targets.  

 

Socio-technical analyses, politics and practice-based action research then provide 

feedback on specific mitigation options, drawing on their specific strengths. Socio-

technical and political analyses could provide information about actor strategies and 

struggles that influence the implementation of certain mitigation options; these could 

be hindering influences (for example, resistance from big firms, limited political will 

in Parliament, public opinion concerned about non-climate issues such as austerity, 

jobs or refugees) or stimulating influences (for example, reorientation of big firms, 

successful new entrants, evidence of rapid diffusion of new technologies, stronger 

ambitions from new governments and a greater sense of urgency in public discourse).  

 

Practice-based action research could analyse the number of local projects with 

alternative mitigation options and the outcomes of learning processes (for example, 

costs and co-benefits), which may be more (or less) positive than assumed in models. 

This feedback could then lead to revised TEMs and new model runs, in which certain 

mitigation pathways are downplayed and others favoured (based on different 

assumptions). Although there is no guarantee that these iterative interactions will lead 

to an optimal consensus outcome, the process is likely to enhance awareness of 

emergent risks and opportunities of mitigation pathways, and of trade-offs between 

criteria such as cost-effectiveness, socio-political feasibility and social acceptance.  

 

Policy and governance implications of the four approaches 

The four analytical approaches may also be helpful for addressing different 

governance dimensions and the knowledge needs of policymakers. The approaches 

may have greater relevance for different kinds of policymakers in polycentric 

governance systems: TEMs at the national scale, politics at multiple levels, practice-

based action research at the local scale, and the MLP and sector-specific models at the 



national sector scale. Second, the four analytical approaches of low-carbon transitions 

align with three academic perspectives on policymaking, which highlight different 

dimensions. TEMs align with design and planning theories, which see policy-making 

as a rational process of setting goals, making plans, implementing instruments, 

evaluating outcomes and adjusting instruments. In this policy theory, experts play 

important roles by providing information and measuring progress toward the goals. 

TEMs may be used to offer goal-oriented analyses of the cost-efficiency of low-

carbon options and their effectiveness (in decreasing greenhouse gas emissions and 

reaching climate goals).  

 

Socio-technical transitions theory and poltics aligns with theories of policy networks 

and advocacy coalitions, which conceptualize policymaking processes as involving 

negotiations, consultations and power struggles between policymakers and interest 

groups12. Socio-technical transitions theory and politics may be useful to assess the 

socio-political feasibility and social acceptance and legitimacy of various low-carbon 

options, by analysing the interpretations, strategies and resources of different social 

groups.  

 

Practice-based action research aligns well with theories of incrementalism and 

muddling through, which see policy implementation as a local process of 

improvisation, tinkering, and learning-by-doing. Practice-based action research may 

inform such an emergent policy strategy by offering analyses of on-the-ground 

experiences, stakeholder concerns, and learning processes with low-carbon innovation 

initiatives.  

 

Low-carbon transitions are best navigated through a combination of different 

analytical and policy approaches: (1) rational goal-oriented analysis with TEMs, 

culminating in a vision or general plan, (2) identification of feasible and legitimate 

pathways with socio-technical analysis, which are sufficiently supported by policy 

networks and advocacy coalitions, (3) assessments of real-world initiatives and 

projects to explore transition pathways and emerging options.  
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