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ABSTRACT

This paper investigates emerging soil carbon markets and seeks to identify the groups of actors and power relations that con-
stitute their structure and function. Voluntary soil carbon markets (VSCMs) are emerging globally as a key mechanism for
generating carbon removals as part of climate mitigation efforts. Developments are characterised by both carbon offsetting and
supply chain insetting for Scope 3 emissions reductions. Despite their increasing prominence, VSCMs remain poorly understood
as socio-technical and political arrangements. This paper examines how UK VSCMs are being implemented, governed, and
contested, and how they are shaped by power relations. Drawing on economic sociology and political ecology, we conceptualise
VSCMs as ‘markets-in-the-making’, and extend Callon's notion of markets as in vivo experiments by explicitly incorporating
power relations. To investigate different groups' influence on market development, we apply an adapted Net-Map methodology
via 17 semi-structured interviews and a validation workshop with stakeholders involved in UK VSCMs. Our findings reveal a
fragmented and experimental governance landscape and identify key matters of concern, including pricing asymmetries, knowl-
edge gaps, opacity in insetting arrangements and reduced agency for tenant farmers. While regulation is widely viewed as neces-
sary to improve market integrity, current frameworks insufficiently address insetting. We argue that without deliberate efforts to
‘civilise’ VSCMs by embedding transparency, procedural justice, and inclusive governance, these arrangements risk reproducing
existing inequities within agri-food systems. The paper contributes methodologically and theoretically by advancing tools for
analysing emerging market governance, and highlighting power relations underlying VSCMs.

1 | Introduction practices (Lane and Newell 2016). These debates have gained

new momentum following numerous net-zero pledges by coun-

This paper investigates emerging soil carbon markets and seeks
to identify the groups of actors and power relations that consti-
tute their structure and function. Globally, the prominence of
private finance in shaping the design and implementation of
climate governance mechanisms (Bigger and Dempsey 2018;
Bridge et al. 2020; Knox-Hayes et al. 2020) has provoked de-
bates centring on carbon governance and its reliance on mar-
ketisation, calculative practices and standards (Purdon and
Byakagaba 2025). A central theme underpinning this discussion
has been the power of financial capital to discipline social and
political forces through the imposition of neoliberal governance

tries and corporations, and rising concerns around climate jus-
tice (Reay 2020; Wibeck et al. 2026).

Voluntary carbon markets (VCMs) have emerged as a major
politico-economic tool in global climate efforts following the
2015 Paris Agreement. They signify instruments of governance
that are actively reaffirmed and reframed through actions
and activities of private market actors (Asadnabizadeh and
Moe 2024; Kreibich 2024). Historically, built on the offsetting
model, VCMs are understood and defined as markets in which
carbon credits are obtained and sold within defined standards
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to cost-effectively reduce net emissions of carbon dioxide (CO,)
and other greenhouse gases (Asadnabizadeh and Moe 2024). Key
players influencing VCMs include large corporations, start-ups,
governments and a range of political institutions, and VCMs in-
corporate a large and growing collection of sub-markets related
to trading offsets from different emission reduction and removal
activities, with forestry, agriculture and other land use being
prominent among them (Reed et al. 2025).

Recognition that agricultural soil carbon sequestration is an im-
portant mitigation option (IPCC 2022) is driving an interest in
voluntary soil carbon markets (hereafter “VSCM”) (Johansson
et al. 2025). VSCM, whereby farmers sell carbon credits linked
to soil carbon sequestered through carbon farming! practices
(Keenor et al. 2021), have seen a growing marketplace in the
United Kingdom and internationally (Black et al. 2022; Buck
and Palumbo-Compton 2022; Paul et al. 2023). They are also
central to the green business model within the EU’s bioeconomy
policy (European Commission 2024a). VSCM shares character-
istics with existing carbon markets, featuring many of the same
market actors who manage and trade in carbon credits, such as
buyers, brokers and validation and verification bodies (Ingram
et al. 2025; Reed et al. 2025). These actors can operate within
similar infrastructures and use similar software.

Parallel to offsetting efforts in VSCM is the corporate prac-
tice of insetting, where agri-food businesses reduce emissions
within their own supply chain. This is in response to increasing
scrutiny of their environmental and social impacts, including
Scope 3 greenhouse gas emissions,? driven by corporate social
responsibility (CSR) and sustainability performance reporting
requirements (European Commission 2024b; Forests, Land
and Agriculture 2026; Knapp et al. 2025). Agri-food businesses
are incentivising their primary suppliers to implement farming
practice changes that reduce emissions or sequester carbon in
soil or biomass. Incentives can involve premium payments for
products, and the generation of (often low integrity) carbon cer-
tificates via an intermediary which can be purchased by the
agri-food company. In the United Kingdom, major food retailers
and processors have announced net zero targets by 2050 (Arla
UK 2023; Tesco 2023). This means that, in future, processors
and retailers are likely to increasingly require farm businesses
to demonstrate net zero compliance as a condition of purchasing
their products (The Carbon Trust 2023). Insetting involves new
governance actors such as the Science Based Targets initiative
(SBTi) a global institution promoting high-integrity corporate
emissions reductions (3Keel 2025; Knapp et al. 2025). However,
insetting schemes have been critiqued for often lacking indepen-
dent verification (Hackfort and Haas 2025).

Soil carbon offsetting and insetting therefore represent two in-
tersecting economic activities, creating a complex and diverse
carbon governance landscape. Another complexity within this
arena is that soil carbon sequestration is highly contested, due
to the inherent materiality of soil and its multiple functions. In
the United Kingdom, soil carbon has been shown to deliver bil-
lions of pounds worth of ecosystem services (Jones et al. 2026).
However, there are longstanding debates over the role of soil
carbon in mitigation, described by some as a promissory cli-
matic regime (Kon Kam King et al. 2018), with prominent is-
sues around additionality and permanence (Oldfield et al. 2022;

Paul et al. 2023). High spatial and temporal variability of car-
bon stocks, and multiple management and context variables,
make monitoring, reporting and verification (MRV) challenging
(Black et al. 2022). This raises questions about how knowledge is
authorised, contested and stabilised (Karnee et al. 2022) as dif-
ferent actors make and translate soil carbon markets, and how
these emerging economic arrangements are mediated through
power relations (Carton 2020; Romm et al. 2025).

The space for controversy is heightened in contexts where there
is less regulation; arguably more so where insetting and off-
setting options compete, thus increasing complexity. VSCMs
thus signify relational properties underpinned by wider gover-
nance dynamics and market contestation. For this reason, the
term ‘markets’ refers here to both offsetting and insetting, even
though insetting technically involves supply chains funding
their own carbon removal projects without necessarily transact-
ing via a public registry. In both processes, a company's ‘respon-
sibility’ or ‘obligation’ is translated into a measurable product
that in offsetting can be traded (a carbon credit), and in insetting
can be reported.

Globally, researchers have identified low confidence amongst
farmers and agri-food actors in VSCM integrity and gover-
nance. In the United Kingdom, farmers expressed uncertainty
about many aspects of how the markets would operate (Phelan
et al. 2025). In the United States and Australia, farmers were
found to be more interested in the co-benefits of mitigation
practices than receiving offset credits (Barbato and Strong 2023;
Fleming et al. 2019). Issues of distributional and procedural eq-
uity have been raised by UK and US farmers, whereby tenanted,
small farms, and those managed by minoritised farmers are at
risk of being excluded (Gross et al. 2026). In VSCM-specific re-
search, the role of intermediaries, at the interface between farm-
ers and the marketplace, has been shown to be important. Wang
et al. (2026) conceptualise these actors as pragmatic economists
in a comparative analysis of VSCM agencements in Taiwan and
the United Kingdom, respectively, while in the United States,
project developers employed competing environmental dis-
courses that both recreated neoliberal structures and provided
points of resistance, informed by social justice narratives (Colby
et al. 2025). From an economic perspective, scholars have in-
vestigated how soil carbon units derived from MRV frameworks
might be integrated with farm financial reporting, thus generat-
ing economic benefits for smaller farms and improving equita-
ble participation (Medeckyté-Zydelé 2025).

Due to their relative novelty, VSCMs have received limited re-
search attention regarding processes of market development, or
marketisation, compared to forest-related carbon markets, with
the exception of Wang et al. (2026). Furthermore, there has been
limited examination of the intersection between offsetting and
insetting markets for soil carbon. Given the potential for VSCMs
to deliver carbon removals at scale, and recurring controversies
around existing nature-based VCMs in terms of both efficacy
and fairness, it is vital to build knowledge that can help to in-
form effective policy. This paper builds on existing research
and theory by incorporating market-making concepts with an
adapted participatory methodology to investigate the main ac-
tors involved in VSCMs and the power relations between them.
We use the UK VSCM as a case study.

Environmental Policy and Governance, 2026

85UB017 SUOWIWOD SAIERID 3(edl|dde auyy Ag peusenob ae sspoiie O ‘8sn J0 SaInJ 10} ARiq1T 8UIUO A8]1A UO (SO IPUCO-PUe-SWLBI W00 A3 1M ARIq U1 |UO//SdY) SUONIpUOD pue swie | 84 88S *[9202/80/20] U0 Akeiqiauljuo AB|IM * 811ysi1Ss0n019 JO AlISBAIUN - PUEIPO0D UouUeIyY AQ 8ZT0/ 188/200T 0T/10p/woo" A3 (1M AIq 1 pUljuo// Sty Woiy pepeojumod ‘0 ‘8EE6952T



Relatively recent estimates of the total UK land area involved
in offset markets were 60,000 ha (corresponding to about 150
farms generating credits); approximately 0.35% of the 17m
hectares available (AlliedOffsets 2022; Elliott et al. 2022).
Detailed VSCM participation data is not yet available due to
the immaturity of the market. There are, however, reports of
at least eight companies now offering agricultural soil carbon
credits in the United Kingdom (Reed et al. 2025), which likely
work with both insetting and offsetting. There is a high level
of diversity across different UK regions in terms of geology,
meteorology, soil types and main farming uses: from upland
sheep farming to large-scale arable operations. Of note, 64%
of the total farmable area in the United Kingdom is wholly
or partly managed by tenant farmers (The Tenancy Working
Group 2022): we highlight issues pertaining to tenant farmers
later in this paper.

The rest of the paper proceeds as follows. First, using literature
from economic sociology and political ecology, we develop a
conceptual approach to better understand potential inequitable
market outcomes, combining analysis of market-making and
explicit engagement with power relations. Second, we present
our methodology: an adapted version of the Net-Map approach.
Third, we show how UK VSCMs function and involve specific
power imbalances and governance challenges, partially related
to their messy and experimental nature. In the final section,
we discuss the implications of the findings and framework,
attending to how VSCMs might be better designed and, to use
Callon's (2009) term, ‘better civilised’.

2 | Civilising Soil Carbon Market-Making:
Governance, Power and Matters of Concern

The carbon governance landscape has been described as
pluralistic, with the work of calculating, standardising, ac-
counting and verifying carbon distributed amongst multiple
actors in complex networks (Knox-Hayes et al. 2020; Wolf and
Ghosh 2020). Within this landscape, the processes by which
‘carbon is brought into being’ as a marketable commodity
(Gutiérrez 2011), or a reporting metric, are dynamic and evolv-
ing. Assemblages comprising formal rules, norms, incentives,
accountability processes and devices are both the objects and
the mechanisms of governance (Lovbrand and Stripple 2011).
Compared to other forms of carbon removal, governance is-
sues for soil carbon are particularly acute for both offsetting
and insetting. Central to this is a lack of transparency, envi-
ronmental integrity and standardisation in MRV (Ingram
et al. 2025), with variable methods used to deliver and gener-
ate carbon credits and to monitor supply chain compliance. As
such, soil carbon can be described as ‘uncooperative’ to com-
modification (Bakker 2004) and lacks market integrity (Reed
et al. 2025). This has implications for farmer engagement.

In VSCMs, offsetting and insetting necessitate new practices
of abstracted carbon metric governance and credible MRV sys-
tems (Bridge et al. 2020; Lovell 2015). This can lead to power
asymmetries and knowledge controversies (Chartier and
Tsayem Demaze 2022; Granjou and Meulemans 2023). In off-
setting, expert knowledge authorises a ‘technocratic toolbox’
which works to maintain the ‘hegemonic position that carbon

markets enjoy in climate policy, in that knowledge claims inev-
itably come imbued with values, interests, and power relations’
(Carton 2020, 1355). Literature on insetting also describes how
agri-food systems have been subject to ‘new technologies of
audit’ (Rosin et al. 2017, 90), where metrological regimes reduce
complex ecosystems into standardised and accountable objects,
and metrics become tools of powerful institutional actors (Rosin
et al. 2017). This constitutes a form of ‘techno-political gover-
nance’ (Freidberg 2014), where new practices of soil carbon met-
ric governance are authorised and enacted. Farmers have had
limited political capabilities in insetting contexts where markets
and supply chain compliance act to reinforce existing inequal-
ities. In relation to both insetting and offsetting, they can also
experience high administrative burdens and transaction costs
attached to MRV in carbon farming (Spijker 2024).

Building on carbon governance work, Hackfort and Haas (2025)
connect market analysis and discursive power in the ‘cultural
political economy’ of carbon farming. This includes the moti-
vations, approaches, and material and discursive practices be-
hind agribusiness corporate interests in carbon farming. A key
insight is that corporations “...attempt to position themselves as
part of the solution to the climate problem and develop corre-
sponding imaginaries which, at the same time, aim to enable
them to continue their existing business models’ (Hackfort and
Haas 2025, 7). While the practices associated with carbon farm-
ing can have co-benefits for biodiversity and ecosystem health,
the concept is associated with an agricultural pathway that per-
petuates existing power imbalances (Hackfort and Haas 2025).
This resonates with work by Johansson et al. (2025), who in-
vestigated carbon farming programs globally and found that
‘agri-chemical companies, agri-tech companies and new car-
bon farming start-ups mainly target large-scale farmers in the
Global North’ (Johansson et al. 2025). These actors employ a
‘triple win’ narrative, using regenerative agriculture branding to
highlight climate mitigation, sustainable agriculture and farmer
profit. However, this often serves corporate interests, and ma-
terial commitment to transformation is lacking (Johansson
et al. 2025). These two papers align with observations of power
imbalances in political ecology scholarship (Carton 2020; Romm
et al. 2025). Concerns raised include offsetting’s character as a
market instrument, the commodification of carbon (and associ-
ated data), the ongoing ‘carbon grab’ and the assumptions, val-
ues and expert knowledges that underpin carbon as a tradable
commodity.

In this paper, we pursue a constructivist analysis of marketisa-
tion processes and power imbalances. Observing and analys-
ing offsetting and insetting arrangements is useful not only to
underscore their emergent imperfect nature as a ‘market’, but
also to raise moral questions about the standards, responsibil-
ities and governance arrangements needed to ensure VSCMs
are fair and just for all actors, including farmers. In this regard,
we take inspiration from Callon's (2009) concept of ‘civilising
markets’ to introduce a moral assertion that frames markets as
‘doing good’. This necessitates approaching emerging markets,
such as VSCMs, as socio-technical arrangements. Constructivist
approaches are critiqued for dealing inadequately with ques-
tions of power; thus, we explicitly include this in our empiri-
cal approach. We adopt a Foucauldian understanding of power
as relational, and therefore ‘the name that one attributes to a
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complex strategical situation in a particular society’ (Foucault
and Hurley 1978).

Callon (2009) conceptualises VCMs as ‘economic experi-
ments’; not ‘abstract spaces’, but ‘messy’ constellations of
independent buyers and sellers governed through rational
calculation. Markets emerge as innovations without prior
testing. Testing happens ‘in vivo’ as live experiments, with
markets continually evolving and shifting as they develop.
While VSCMs are in relatively early stages of development,
they are ‘live’, and therefore evaluation and reflection are es-
sential to support ‘good market design’. Social science can ex-
amine how the “‘VSCM experiment’ functions, and thus begin
to assess the capacity to ‘better civilise [soil carbon] markets’
(Callon 2009, 535).

Continuing to draw on Callon, we can describe VSCMs as a so-
cial and technological ‘agencement’, meaning ‘an arrangement
of things, people and ideas’ that hold together different actor
agencies through practices of ordering, measurement and as-
sessment (Callon 1998). To connect relations between market
formations and power imbalances, the key point is that calcula-
tive agencies and experiments not only play a role as mediums
for techno-political governance, but also have the capacity to
generate controversies. In Callon's (2009) analysis of VCMs, this
translates to accounting for ‘matters of concern’ (see also Wang
et al. 2026). From a moral economy perspective, systematically
mapping concerns is instructive, particularly through the inclu-
sion of more marginal voices. Controversy and disagreement can
be generative and provide strategic feedback for designing better
arrangements (Chivers et al. 2025). Although Callon’s concepts
traditionally have an explicit market focus, here we argue to ex-
tend them by including insetting, which is interrelated with the
VSCM and emerging agencement, bringing its own matters of
concern.

This paper views voluntary carbon and supply chain markets
as techno-political metrological regimes underpinned by forms
of carbon metric governance, actor enrolment and power rela-
tions. These intersect, disrupt and increasingly influence estab-
lished rules and norms in agriculture, food commodities, and
supply chain governance. We therefore ask three key questions.
First, what groups of actors are involved in VSCMs? Second,
how are these markets structured, and what power relations are
involved? Third, what power imbalances (matters of concern)
emerge from these arrangements, and how might these kinds of
markets be ‘civilised’ (Callon 2009)?

3 | Methodology

We adopted a qualitative approach to promote uncovering
and understanding social constructions of meaning relat-
ing to environmental governance (Siwe and Hultman 2018).
To address the research questions we adapted the Net-Map
methodology described by Schiffer and Waale (2008). This ap-
proach was developed to understand multistakeholder gover-
nance of complex issues, and can be applied at local, national
and international scales. Although designed in the context of
understanding sustainability transitions in the Global South
(Metelerkamp and Schiffer 2020), Net-Map has previously

been utilised in European contexts to investigate situations
featuring complex multistakeholder relations, such as gover-
nance innovations in the northern European forestry sector
(Sattler 2022) and envisioning sustainable futures in Spanish
drylands (Cortés-Calderon et al. 2025).

Net-Map methodology is a participatory, interview-based tool
for mapping and visualising complex situations, key actors
and analysing power dynamics and relationships affecting
a specific outcome. Central to the method is the principle of
including a range of voices and perspectives. We employed a
purposive sampling strategy to incorporate a range of posi-
tionalities within UK VSCM. Based on our literature review,
we identified categories of stakeholders with high interest in
and influence on UK VSCM, and invited a selection of people
from each category to interview. As the interviews progressed
and we consolidated our knowledge about the structure of the
market, we iteratively developed our categorisation to ensure
we included the full range of stakeholders. The final iteration
featured eight categories, of which two contained two subcat-
egories (see Table 1). The only category not represented in our
sample was that of insetting buyers: although we approached
several, none were available to participate in an interview.
To ameliorate this, we interviewed several stakeholders who
either worked closely with insetting buyers and/or had aca-
demic expertise on the subject. In the Results section, we note
in brackets which group each quoted participant was catego-
rised under.

Practically, Net-Map combines approaches from social network
analysis and power mapping tools (Schiffer and Hauck 2010;
Schiffer and Waale 2008). The original method is low-tech and
involves drawing maps and building ‘influence towers’ from
board game pieces. We used the online visualisation tool Miro,
and a numerical rating to denote influence.

We conducted 17 semi-structured online interviews with 18
participants in total, of which 16 interviews took place online
via Microsoft Teams, and one was conducted asynchronously
over email. After initial open questions to establish rapport and
baseline understanding of the interviewee's role in VSCM, the
mapping began with a blank Miro ‘board’. The first step of the
Net-Map process asks the interviewee to write down all stake-
holder groups involved in the activity under analysis. It is best to
have a clearly defined question to guide this first stage (Schiffer
and Waale 2008); in our case, this was:

‘From your perspective, who are the important stakeholder
groups in the emergence of soil carbon markets in the United
Kingdom?’

As the interviewee named stakeholder groups, the interviewer
recorded these in circles on the board. When the interviewee
was satisfied they had included all relevant parties, the inter-
viewer offered prompts to elicit further stakeholders, for exam-
ple, ‘Some people have put tenant farmers as a separate group.
What do you think about that?’

The second stage is drawing ‘links’ between the stakeholder
groups, illustrated with coloured arrows. The research team de-
veloped the following set of colour-coded links:

4
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TABLE1 | Classification of stakeholders guiding purposive sampling for interviews.

Number of workshop

Main categories Subcategories Number of interviewees attendees
Landowners and land managers?® Farmers 2 1
Other (e.g., investment 1 0
firms, local authorities
and NGOs)
Farm advisors — 2 1
Project developers — 3 1
Intermediaries, markets, and brokers — 2 0
MRV service providers — 3 2
Buyers Offsetting 1 0
Insetting 0 2b
Governance and policy (e.g., — 3 1
government, standards bodies and
environmental NGOs)
Scientific community — 2 2
Actual total (accounting for dual roles) 17 9

Note: the number of participants exceeds the actual total, as two participants held dual roles.
2Landowners refer to those that own land, including owner-occupier farmers, while land managers include tenant farmers and salaried farm managers who manage

land but do not own it.

bt proved very challenging to engage insetting buyers in the project, so the two stakeholders recruited here were consultants who provided advice to insetting buyers.

« ‘Money’—movement of financial capital between groups,
such as a buyer paying a project developer for carbon credits.

« ‘MRV data’—transmission of data between groups, such as
farmers sending soil sample data to project developers.

« Knowledge and advice transfer of knowledge and advice be-
tween groups, such as a farming advisory service providing
guidance to farmers about VSCMs.

+ Disruption/disturbance—where a group disrupts or dis-
turbs the activity of another group, such as news media
reporting stories that impact the reputation of interna-
tional standards agencies. This helped to identify ‘matters
of concern’.

We also prompted participants to suggest any other links, and
to critique our classification if they felt it was inadequate. For
example, the link ‘MRV data’ was originally called ‘MRV’; how-
ever, this caused confusion as it was not clear in which direction
the arrows should flow.

In the third stage of the Net-Map method, we asked each inter-
viewee to give a numerical score, using the following prompt:

On a scale of 1-5, how strongly can each of these stakeholder
groups influence the development of (or control) UK soil carbon
markets?

The interviewer would then ask them to explain why, with fol-
low-up questions as appropriate. For example, the interviewer
might ask why a stakeholder group had scored a two when
the interviewee had previously mentioned that they were very

influential. This encouraged participants to reflect on and criti-
cally examine their statements, often eliciting richer data.

We omitted the final stage of the Net-Map approach, which adds
the orientation of actors, as we were not researching a specific
polarised issue within UK carbon markets.

Figure 1 shows an example of a map created with a partici-
pant (in this case a project developer) for illustrative purposes.
Different stakeholders portrayed different levels of granularity,
with some focusing more on the part of the network that inter-
acted most with their day-to-day work.

Interviews were recorded and transcribed using Microsoft Teams,
with the transcript corrected by the lead author and imported to
NVivo. Transcripts were coded using a mixed deductive/inductive
thematic analysis approach (Braun and Clarke 2006). The initial
deductive categories were: Assumptions, Development of the mar-
ket, Groups and their influence, Links, Opportunities, Power im-
balances, Risks, Sources of evidence and credibility and Storylines
(see Table S1). The interview transcripts and maps generated with
participants informed the creation of an aggregated map, in which
we sought to describe the UK soil carbon market at the time of data
collection in the second half of 2024.

In early 2025, we conducted a validation workshop with in-
terviewees and other key stakeholders. For this, we recruited
three new participants (partly based on interviewee sugges-
tions) in addition to inviting prior interviewees: one of the
new participants was an academic, and two offered consul-
tancy services to insetting buyers. Our efforts to recruit inset-
ting buyers (and further offset buyers) were unsuccessful, so
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From your perspective, who are the important stakeholder groups in the emergence

of soil carbon markets in the UK?
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FIGURE1

we focused on ensuring that we had insetting expertise rep-
resented in the workshop. A total of nine participants joined
the recorded workshop, where we presented the master map
and our preliminary themes. This resulted in some further re-
finement of the map to increase clarity, and recordings from
the workshop were transcribed and incorporated into a sub-
sequent round of inductive thematic analysis, building on the
codes identified previously.

4 | Results
4.1 | Market Structure and Relations

Overall, we found that UK VSCMs involve a wide range of stake-
holder groups. Figure 2 shows the final iteration of the aggre-
gated Net-Map, illustrating the main groups involved in VSCMs,
with landowners and land managers (henceforth ‘farmers’),
project developers, and buyers emerging as core components.
Figure 2 also shows how money and data flow between the dif-
ferent actors, with the carbon ‘benefit’ ultimately passing to the
buyer. Importantly, the flows through validation and verifica-
tion bodies and international registries/standards only occur for
high-integrity carbon credits.

The blue circles represent influential stakeholder groups who
do not necessarily engage directly, but rather offer advice and
support that may influence how the market develops. The gold
circles represent stakeholder groups with governance roles, such
as the UK government and independent international organi-
sations. The circles with bold outlines (UK government, land-
owners and land managers, and buyers) are groups that were

Carbon
calculators e.g.
Agrecalc etc

Farming
industry bodies
eg. NFU, CLA,
AHDB

2

Soil carbon
quantification
providers e.g.

Trinity, Downforce.

3
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offset buyers
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« Knowledge and
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disturbance

Carbon
credit
brokers
2

Financial
and farming
news media
3 On a scale of 1-5, how strongly can each of
these stakeholder groups influence the

development of (or control) UK soil carbon

markets?

| Example of map created with participant using adapted Net-Map method.

consistently rated by participants as having the most power to
influence development of the UK soil carbon market. As men-
tioned previously, this is a dynamic situation and market struc-
ture is likely to evolve.

Generation of a high-integrity carbon offset credit begins with
the relationship between a farmer (or group of farmers) and
a project developer. The farm will undergo a baseline mea-
surement of soil carbon, using services from the measurement
service providers group. The farmer will then undertake des-
ignated practices, such as cover cropping, reduced tillage or
legumes in rotation. In a few cases, payment will be depen-
dent on measurable increases in soil carbon, but in most cases
payment is for practices rather than outcomes. The farmer
provides data to the project developer to quantify what they
did over what land area. The project developer then shares
data with validation and verification bodies and with an inter-
national standard/registry (in most cases this is Verra). When
the credit is generated, it appears on the registry and can be
sold to a buyer. ‘Retiring’ a credit means a buyer has used it to
offset their residual emissions, and it can no longer be traded.
Farmers receive payment from the project developer, typically
at a lower rate than what the buyer paid, to cover the project
developer's costs.

In the case of insetting, there tend to be fewer actors involved,
as companies in agri-food supply chains often liaise directly
with their suppliers and may involve a project developer to help
generate ‘carbon certificates’. These are low-integrity credits
that have not gone through the verification procedure described
above but may be used by inset buyers to claim reductions in
their Scope 3 emissions.
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FIGURE2 | Aggregated Net-Map of UK VSCMs based on interview data.

4.2 | Market Development

Our data confirmed that VSCMs share structural similarities
with other types of carbon and nature markets:

..you need a buyer, and then you'll potentially need
an intermediary like me in the middle |[...] a kind of
market maker who works between suppliers, project
developers and the client. Not always the case, lots
of people are building a team that would do direct

buying themselves.
Interview 15 (Intermediaries, markets, and brokers)

This quotation illustrates the core relationship within VSCMs:
supplier, intermediary, and buyer. As Callon (2009) explains,
even nascent markets have a range of peripheral actors involved,
and this is what became apparent from the Net Map method-
ology. Groups such as NGOs, government, and researchers
all played roles in shaping the market through activities such
as highlighting harmful consequences, shifting the rules of
the game, and designing new processes and metrics (Karnoe
et al. 2022). We also identified groups such as farm advisory

services who play a significant role in influencing whether farm-
ers participate in such markets.

Meanwhile, our data suggested that UK VSCMs were growing
in terms of the number of actors involved, with some stakehold-
ers describing a proliferation of new actors:

...80, the carbon credit companies there seems to be a
new one popping up every week. And the end, well,
there's the companies coming up with the calculators,
they may be an NGO or they may be a for profit
company...

Interview 1 (Measurement service providers)

However, stakeholders also highlighted businesses that had
gone bankrupt and/or no longer participated in the market. So,
market growth in terms of number of companies involved was
limited by some businesses being unsuccessful, and the land-
scape was constantly shifting:

I So, I think almost every day [there] is disruption by
the fact that this is such a new market. Everything is
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I changing and there is no accepted baseline to move
off from. So, I think there's a lot of change happening.
Interview 10 (Farm advisors)

Many stakeholders felt the market was unlikely to grow signifi-
cantly given the high price of soil carbon in the United Kingdom
compared to credits generated in the Global South. One inter-
viewee suggested there are few corporate buyers of soil carbon
at present:

For two reasons. One is because they are not required
by law to do this. So, whoever is a buyer is only
because they do it voluntarily. (...) And the second
thing is when it comes to doing this voluntarily, you
can do it by buying credits in the Global South at $5
per credit. So if you're a buyer, you can either spend
$5 per credit, if you do it in the global South, or £50
per credit if you do it in the UK. And so, 99% of them
want to pay $5.

Interview 4 (Intermediaries, markets, and brokers)

Although this was mentioned as a main reason why soil carbon
offset markets are not growing rapidly in the United Kingdom,
stakeholders suggested there is likely to be increasing pressure
on corporates to meet their net zero targets:

..these claims and targets that youre making, I
think that's going to be increasingly under scrutiny,
especially when you're having the disclosures and the
mandatory emissions and removals reporting. Scope
3 comes into play as well.

Workshop, breakout 2

So, overall, stakeholders tended to suggest that the cost of carbon
will continue to rise in the coming decades as legislative dead-
lines approach and companies scramble to deliver on their net
zero targets. Interviewees also suggested that carbon removal
credits (such as soil carbon) were likely to become increasingly
important. Measures to increase soil carbon sequestration may
therefore become more financially valuable in future offset mar-
kets, though this remains uncertain.

4.3 | Market Function

As mentioned previously, there are two main ways soil carbon
can be governed in the United Kingdom: offsetting and insetting.
Our findings suggest that soil carbon offset markets are not par-
ticularly mature in the United Kingdom. For example, one par-
ticipant from the buyer stakeholder group argued that there is no
coherent soil carbon market, just a collection of projects and tools:

I'm not aware of any equivalent turnkey validation
and verification framework akin to the woodland
carbon code or the peatland carbon code, for example,
that would enable me to interact directly with a
coherent existing voluntary soil carbon market.
Interview 5 (Buyers—offsetting)

In general, offset markets are likely to involve strategies to reduce
risk and ensure a return on investment for project developers:

In terms of the buyers of those offset credits you can
again have a direct relationship where you have a
preidentified buyer of those credits before you start,
which is preferred to ‘just put them out on the open
market and see who bites’.

Interview 12 (MRV service providers)

Our data show that soil carbon insetting is more prevalent in
the United Kingdom compared to offsetting. Insetting is at an
experimental stage, with little consistency in approach between
companies:

..that's where you start to see this like incentivisation
within the supply chain [...] we're seeing a lot of pilots
at the moment where people are trying to get a handle
on what their baseline [is]. There's a lot of flux in the
space around that. [..] There's no uniformity at all
in terms of what those supply chain companies who
are looking to inset, how they would structure their

programmes.
Interview 12 (MRV service providers)

There are exceptions, as some companies have a clear supply
chain with named suppliers. However, many companies do not
know exactly who they are sourcing from. One example given
during the workshop was wheat producers, who often sell their
product as a commodity via an aggregator.

As with offsetting, project developers are important in inset-
ting, and:

..typically provide an intermediary service that is
especially focused on bringing farmers together
under a contract where the farmer agrees to make
certain practice changes that restore soil carbon.
Interview 14 (MRV service providers)

Project developers will contract with measurement services pro-
viders to measure soil carbon and then ‘package’ it in a way that
is aligned to carbon accounting protocols. Corporates need the
expertise of project developers because, as one stakeholder put
it, ‘ultimately [...] you're a retailer, you're not a carbon farming
expert’ (Int 14).

As researchers, one of the challenges we faced was identifying
stakeholders in food and beverage companies who were open to
being interviewed. This aligned with our data, which suggests
that inset markets are less transparent than more traditional
offset markets. We discuss this further in the following section.

4.4 | Power Relations and Matters of Concern

In this section, we will highlight some key matters of concern
pertaining to VSCMs, via the lens of power imbalances and their
potential negative consequences.
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4.4.1 | Farmers and Offset Markets

Within offset markets, project developers can set the price they
pay farmers, thereby exercising power over this relationship:

..the companies that are issuing carbon credits
often determine the price that theyre willing
to pay the farmer. And this is where we start
getting discrepancies (..) They will do the farm
quantification and they'll say you've created 200
tonnes of sequestration and we will pay you X for
those certificates. (...) And then they'll either keep
it, as part of some scheme, or they'll sell it into the

market at the prevailing price....
Interview 1 (MRYV service providers)

Furthermore, this participant highlighted the situation of ven-
ture capitalists creating or investing in new project developers;
with generating profit as the overriding priority and little atten-
tion to delivering climate benefits or fairly paying farmers.

Participants also raised the issue of project developers and other
intermediaries limiting communication between farmers and
buyers, thus making their pricing less transparent:

At the moment the purchasers are largely kept
away from the farmers and vice versa, and they're
[intermediaries] the ones who ultimately make
this happen. And the verifiers and the brokers are
keeping those relationships very much through
themselves. (...) I think farmers would like to see
more opportunities of connecting farmers to the
purchasers, and probably the purchasers would like
that as well actually, (...) a bit more competition and

a healthier market.
Interview 10 (Farm advisors)

Participants overall considered that buyers held a great deal of
power in offset markets, as without them the market would not
function:

I I think corporates hold most of the cards because it's
about what they're willing to pay....
Interview 8 (Scientific community)

However, despite this sense that farmers may get a bad deal
from soil carbon offset markets and corporates ‘hold all the
cards’, a prominent theme was that farmers have ‘power of veto’
(Interview 7). As much as buyers are essential to the market,
access to land via farmers is also necessary:

Land managers and farmers (...) They're the whole
supply side. So, if this gets a bad reputation, and the
other actors were to say voluntary carbon market's
really bad news (...) and it's a Wild West, and they're
going to rip you off, and farmers decide, you know,

as a group to dig their heels in. Then yeah, it's not

I gonna go anywhere. So I'd say they're a 5 [out of 5].
But again, it's this case where any one farmer is a 0.
Interview 9 (Farm advisors)

Thus, if intermediaries engage with farmers in a way that lacks
integrity or results in them feeling they have been short-changed,
there is a risk of reputational damage to the broader market (via
stakeholder groups such as the farming media). This could have
a negative impact on farmer engagement in the long term.

As the above quotation suggests, farmers’ power was stated to be
collective rather than individual:

Obviously you've got farmers, and I suppose you can
divide that up into, a lot of farm clusters are doing
really innovative stuff in this space and that's partly a
reflection of the fact they want to take better control
over the process and partly reflection the fact that it's
only really when you bring a lot of farms together at

scale that you can start to deliver the impact needed.
Interview 11 (Governance and policy)

Collective initiatives also facilitate aggregating carbon benefits
in a more transparent way than individual farms working with
a project developer. This representative of a farmer cooperative
explained:

So we set up the cooperative so that farmers could
trade their natural capital together rather than as
individuals, which gave them the advantage of scale
so that they, we could really sell a good quantity of
some of this stuff to developers or to other buyers.
And also it meant that we didn't get picked off by
unscrupulous traders trying to corner individual
farmers and pay them less than what perhaps it was
worth to the end user.

Interview 3 (Landowners and land
managers—Farmers)

Estates and farm clusters were therefore considered to be better
placed to engage in soil carbon offset markets than individual
farm businesses.

Somewhat contrary to the above, one theme within our data was
that all stakeholder groups hold similar power to influence the
development of UK VSCMs (indicated here by a score of):

And then you need to have that intermediary who
owns the code or sets the standard. So, they are
probably the next... I'd probably put them all there
fives as well really because without them none of it
happens. I'll probably put five [out of five| for all of
them in the end.

Interview 13 (Landowners and land managers—Other)

This sense of interdependence may have been reinforced
by the Net-Map methodology, as it visually displayed the
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interrelationships between different stakeholder groups.
However, a distinction did emerge between those groups who
directly engage with the market, those who influence it from
outside, and those that have a governance role and therefore
their influence depends on the regulations in place. This nuance
is illustrated in Figure 2.

4.4.2 | Farmers and Insetting

As mentioned previously, the most prominent economic activ-
ity pertaining to soil carbon in the United Kingdom is insetting.
Therefore, one of the major power imbalances identified in our
data was between farmers and companies in the agri-food sup-
ply chain. This relationship has always been somewhat fraught,
given the tendency for retailers to pass costs back to primary
producers (Howard 2016), and some participants suggested that
insetting would simply reinforce the negative aspects of that
relationship:

...in the offsetting world, yeah, the landowners have a
lot more power than people give them credit for, but in
the insetting world, these are farmers and the people
they're supplying have a huge amount of power. So
that is the (...) traditional, classic power imbalance,
isn't it? The Tesco's of this world versus your family
farmer, and what can you do?

Interview 7 (Scientific community, Governance and

policy)

A concern, particularly among farmers, was that it would be-
come compulsory for them to include their soil carbon in sales
to retailers, and that they would not see any financial benefit:

The imbalances of power are the supply chain having
too much power over their suppliers, in other words,
saying we're not gonna buy your product off you

unless you do X.
Interview 3 (Landowners and land
managers—Farmers)

Farmers may see financial costs, as some practices associated
with increased soil carbon require investment and can mean
reduced yields while soil health recovers (Gosnell et al. 2019).
Meanwhile, supply chain companies could demonstrate to their
shareholders that they had successfully met their net zero tar-
gets, and continue to profit.

Inset markets were also felt to be somewhat opaque in compari-
son to offset markets. This was attributed to offset markets hav-
ing received intense media and public scrutiny in the past, while
inset markets were newer and out of the public eye:

So there's actually much more dubious things
happening in the inset food value chain side, than
there is in the offset space because the offset people
are really badly burned by the reputational risk of
buying dodgy carbon credits. And so some of the bad

press around Verra and things has actually helped
make [offset] buyers be more discerning in the
underlying projects...

Interview 6 (Project developers)

The lack of transparency in insetting and use of different pay-
ment arrangements (such as premium pricing) makes it diffi-
cult to assess whether farmers receive a fair price for their soil
carbon. Furthermore, at the time of writing, a proposed UK
framework for high-integrity carbon and nature markets does
not include insetting (BSI 2025a). There is a risk of distributive
injustice if retailer contracts mandate that farmers ‘sell’ their
carbon to them for a set price, particularly if offset markets or
other alternatives develop. However, some stakeholders advo-
cated insetting as a fairer approach, when properly regulated:

It should only be able to be, to stay within the supply
chain (...). Because if you can buy outside your own
supply chain, then the risk is youTre just buying
your way out. Youre not actually making genuine
reductions for your, responsibility for your impact.’
Interview 1 (MRV service providers)

Overall, there was a sense from interviewees that insetting will
be increasingly important as companies in the food supply chain
address their residual Scope 3 emissions. In future, this may
limit the availability of soil carbon to offset buyers.

4.4.3 | Knowledge Asymmetry

Another theme in our data was the role of knowledge in struc-
turing power relations. On the one hand, farmers were seen as
having limited knowledge pertaining to VSCMs, which was po-
tentially negative:

..it's not their expertise. It's not their skill set to do
this work. You know their job is farming, it isn't
developing a marketplace, and I think they're going
to find it challenging to come together to provide a
robust resistance to... the market as it evolves.
Interview 11 (Governance and policy)

Knowledge limitations were associated with the high diversity
among project developers and intermediaries, as mentioned
previously. However, interviewees held different views on the
potential outcomes from this situation. Some felt knowledge
asymmetries placed farmers at risk of unjust outcomes:

..it's one of these slightly strange markets where
the amount of knowledge is relatively small. And
so (...) you end up with this situation where those
with a relatively small amount of knowledge have
a surprisingly large amount of power. Because you
know, no one can prove them wrong, bluntly. I think
probably what we're seeing is those who are slightly

further in front of the market are sharing knowledge.
Interview 10 (Farm advisors)
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However, others suggested that a lower level of knowledge among
farmers and farm advisers meant they were more likely to avoid
engaging with VSCMs altogether, such as in the following quota-
tion from a stakeholder providing farm advisory services:

Imean the big risk and why we've been urging caution
(...) if some schemes are found to be untrustworthy,
disadvantageous (...) or fail to be transparent, those
credits could be called into question, and that's where
these, that would have bad implications for the whole

space.
Interview 9 (Farm advisors)

The knowledge asymmetry between farmers and project de-
velopers therefore has implications both in terms of potentially
unjust outcomes, and in terms of the trust required to onboard
more farmers and develop the market.

4.4.4 | Land Ownership

The final power imbalance identified through our data is the
issue of landowners having greater autonomy than land man-
agers to engage with VSCMs. Land managers may be precluded
from participating in soil carbon offset markets depending on
the length and terms of their tenancy. On the other hand, they
may find themselves under pressure to participate according to
their landlord's wishes:

...if the landowner wants (...) an operator to do it,
they're gonna be able to influence them to make them
do it. Whereas if a farm operator wants the landowner
to do it, the landowner doesn't have to do it (...) they're
ultimately in control.

Interview 2 (Farmer, Project developer)

Stakeholders often gave tenant farmers a lower influence score
than landowners, highlighting their reduced agency. However,
some stakeholders were optimistic that the situation could be
mitigated:

So there are some, not necessarily major barriers,
but some additional considerations (..) The vast
majority have got good relationships with their
landlord and I'm sure a landlord would be keen
for them to ensure they're doing the right thing as
sequestering carbon is often a good thing for the soil

anyway....
Interview 13 (Landowners and land managers—Other)

Based on our data, tenant farmers likely face restrictions to en-
tering VSCMs, especially if the length of a soil carbon contract
exceeds the length of their tenancy. Again, this has implications
in terms of their autonomy and in terms of market development.
However, stakeholders felt these issues could often be mitigated,
particularly in situations where there are positive landlord-
tenant relationships.

4.5 | Regulation Would Improve Market
Development

A final major theme was that increased government regula-
tion would be positive for development of a UK VSCM. When
we conducted this research and at the time of writing, volun-
tary VSCMs in the United Kingdom remain relatively unregu-
lated when compared to woodland and peatland carbon. This
lack of regulation contributes to several of the issues above,
such as the generation of low-integrity credits and highly
variable approaches between different project developers.
These factors contribute to a lack of understanding and trust
among farmers, who remain hesitant to engage with these
schemes.

Stakeholders highlighted that a major issue within VSCMs was
when project developers did not use independent organisations
to validate and verify their credits:

..if you are the project developer, you cannot be also
the person who is quantifying because you have a
conflict of interest. You want to come up with more
credits so that you can sell more, you know (...) it's a
conflict of interest, and then there is no market. The

market is corrupt, basically.
Interview 4 (Intermediaries, markets, and brokers)

Regulation was therefore posed as a solution to low-integrity
credit generation. Stakeholders also considered that government
had significant power to drive market development. Outside of
farmers and buyers, government was consistently rated as hav-
ing the highest level of power:

..that's how you scale a market, is you drive demand.
So it's policymakers, ultimately, that drive demand.
(-..) Corporate don't do voluntary stuff because it's
the right thing to do. Not because they're bad, but
because they operate in a legal frame that requires
them to maximise profits. So, it all comes back to
policymakers.

Interview 5 (Buyers—offsetting)

The British Standards Institute's (BSI) Nature Investment
Standards (NIS) programme was being developed at the time
when we were conducting interviews, with one stakeholder ex-
plaining that although these standards will be voluntary:

..the expectation is that (...) all of the major players
will seek certification through BSI to get that
kitemark that says that yes, we are a high integrity
carbon market, therefore work with us. That will
give farmers the assurance that they need to know
(-..) they're not gonna get ripped off, but also buyers
as well, and the hope is that this then gets the market

moving, and builds trust in the marketplace.
Interview 7 (Scientific community, Governance and
Policy)
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Stakeholders overall welcomed regulation, given its potential
to manage power dynamics and reduce conflicts of interest.
During the workshop, however, participants discussed that fu-
ture standards could be lower in integrity than some existing
practices, given the high diversity in the existing landscape. We
will further discuss the ongoing development of standards for
VSCMs in the United Kingdom in the next section.

5 | Discussion

In this paper, we have illustrated how VSCM can be viewed
as in vivo experiments, in a state of rapid flux, following from
Callon's (2009) work on market-making. We have investigated
these markets through a UK case study using the Net-Map
methodology, and augmented Callon's approach by incorpo-
rating a political ecology perspective that explicitly attends to
power relations. Framing soil carbon market-making in this
way has allowed us to address power imbalances to provide op-
portunities to ‘civilise’ markets to reduce the risk of harmful or
inequitable outcomes. Mapping such matters of concern across
the emerging offsetting and insetting governance landscape in
turn advances market-making theorisation.

5.1 | Market-Making

Our methodology has revealed a pluralistic and dynamic
VSCM where power asymmetries are apparent (see Figure 2).
Private companies active in offsetting and insetting activities
are taking key roles in soil carbon governance in terms of rule-
making, monitoring, compliance and enforcement (Knox-Hayes
et al. 2020). Multiple actors interact in a dynamic experimental
landscape consistent with Callon's (2009) description of ‘eco-
nomic experiments’, and complex, socially and technically con-
structed agencements that are constantly evolving and open to
political and social intervention.

The sense of a nascent marketplace with a high level of uncer-
tainty surrounding it is captured by interviewee observations.
There is a proliferation of new actors, with project developers
and measurement service providers taking direct roles, while
peripheral actors (e.g., regulators) also have significant influ-
ence on market development (see Figure 2). For both offsetting
and insetting, the role of the intermediary is key as ‘a kind of
market-maker’ who works between suppliers and buyers. As
other scholars have noted, the role of the intermediary is key to
market-making but not without its tensions (Colby et al. 2025;
Wang et al. 2026). Applying the lens of market-making sheds
light on these dynamics and agency as actors make, contest, and
transform markets for soil carbon.

5.2 | Matters of Concern

Our analysis also identified key matters of concern pertaining
to UK VSCMs. The first of these is unfair pricing and the share
of the financial benefits of carbon sequestration between sup-
pliers, intermediaries, and farmers (illustrated via the ‘Money’
links in Figure 2). Within offset markets, project developers
can set the price they pay farmers, thereby exercising power

over this relationship. They also control and limit relation-
ships to avoid direct contact between farmers and buyers (see
Figure 2). There was agreement that ‘corporates hold most of
the cards’ although it was also noted that ultimately ‘farmers
have “power of veto”, particularly if they can work collec-
tively. The latter is thought to be more the case in offsetting
rather than in the insetting world, where corporate agri-food
companies ‘have a huge amount of power’. Demands on farm-
ers to evidence carbon reduction as a means of accessing
agri-food markets could effectively limit their opportunities
to engage with carbon markets. Within the farming constitu-
ency, tenant farmers notably have less instrumental power to
control whether and how they might engage with the market.
This vulnerability of tenants with respect to engaging in nat-
ural capital markets has been raised by others (The Tenancy
Working Group 2022).

The role of knowledge in structuring power relations was also
revealed. Farmers lack specialist knowledge (about soil carbon
metrics and markets) and are reliant on a few intermediar-
ies, leading to a situation where ‘those with a relatively small
amount of knowledge have a surprisingly large amount of
power’. Globally, corporate actors tend to frame carbon farm-
ing as a ‘win-win-win’ for climate change mitigation, sustain-
able agriculture and farmers’ profits; yet their support tends
to serve their own interests (Johansson et al. 2025). As found
elsewhere, farmers who lack access to credible and appropriate
market-related information are at risk of being marginalised
(Buck and Palumbo-Compton 2022; Phelan et al. 2024, 2025).
Equally, knowledge about the many methods and tools applied
to quantify soil carbon sequestration is highly contested (Wang
et al. 2026).

The power imbalances being played out as markets emerge res-
onate with those observed in Global South offsetting contexts
(Carton 2020; Lane and Newell 2016). In the literature engaging
with VSCMs specifically, Hackfort and Haas (2025, 8) are highly
critical, suggesting that ‘carbon farming’ is ‘...deeply intertwined
with an agricultural policy path that reinforces existing power
relations’. As with other metrological regimes, they suggest that
this approach ‘..may further entrench the flaws of the global in-
dustrialised food system.’

5.3 | Future Governance to Civilise VSCMs

According to Callon, ‘civilising’ of markets is an ongoing
process in which collective experiments identify, debate, and
intentionally manage matters of concern and negative exter-
nalities. In essence, stakeholders collaborate to redesign ex-
change mechanisms for social and environmental goals. One
example where the process is advanced is the UK Woodland
Carbon Code (WCC), which is considered effective and widely
regarded as the United Kingdom's gold standard for nature
market integrity. The scheme is backed by government, the
forestry industry and carbon market experts. It has been en-
dorsed by the International Carbon Reduction and Offset
Alliance since 2021 (ICROA 2026), and is currently under
consideration by the ICVCM (ICVCM 2026). However, the
WCC is not without critique, and continues to evolve. Scholars
investigated how an earlier version of the code failed to make
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restoration of ancient woodland ‘legible’ to carbon markets,
and thus required reiteration to deliver this politically desired
outcome (Stanley and Cusworth 2025). Meanwhile, others
have suggested that the WCC works by ‘encoding and en-
abling the exchange of different values, which for proponents
is a positive feature that captures the diverse co-benefits of
woodland’, while critical actors may view this value exchange
as ‘a form of greenwashing that benefits carbon buyers’
(Koronka et al. 2022, 1). This illustrates how the process of
civilising markets continues iteratively through stakeholder
experiment and dialogue. The Principles for Responsible
Investment in Natural Capital developed by the Scottish gov-
ernment provides a further example where community en-
gagement, a diverse mix of land ownership and management,
and values-led market integrity have become embedded into
nature governance.

In our data, the power rating component of the Net-Map
methodology revealed agreement between participants
that the government has significant power to intervene and
drive VSCM development through regulation (see Figure 2).
Ongoing work developing voluntary standards for UK carbon
and nature markets through the BSI aims to provide assur-
ance of soil carbon market integrity (BSI 2025b). This could
help increase trust and confidence among market actors, help
manage power dynamics, and reduce conflicts of interest.
However, at the time of writing, BSI guidance on nature-based
carbon benefits only includes insetting principles as advisory
recommendations (BSI 2025a). Given the prominence of in-
setting in the UK VSCM, it is unclear whether this guidance
will have a significant impact, although feedback is sought to
improve future iterations. Internationally, six principles for
high-integrity insetting have been developed, including deliv-
ering shared value for people and efficient MRV (Conservation
International 2025).

Our data suggest that insetting potentially carries a risk of
unjust outcomes, given the existing power imbalance be-
tween farmers and companies in the agri-food supply chain.
Insetting operates in a complex governance arena, which, ac-
cording to our participants, is quite opaque in comparison to
offset markets. Other research has found that farmers show
scepticism towards insetting, questioning transparency and
credibility within supply chains and how it can benefit them
(3Keel 2025). On the other hand, proponents argue that in-
setting could reward farmers fairly if best practice principles
were followed, as well as helping build resilience to climate
change and supporting positive outcomes for nature, farmers
and rural communities (3Keel 2025).

The various initiatives and mechanisms for civilising VSCMs pre-
sented here only establish market expectations, rely on voluntary
compliance and arguably require regulation. Balancing the rela-
tions between voluntary and fragmented private sector and more
rigid public sector rules is central in this hybrid governance ap-
proach to civilising markets (Wolf and Ghosh 2020). This civilising
approach, as an evolving experiment, resonates with what Colby
et al. (2025) call a ‘double movement: where project developers
used liberal market framing yet simultaneously argued for regula-
tion, open-source data access, and social institutions like cooper-
atives. Another complicating factor is that, even if the UK VSCM

were more regulated in future, scientific questions around the re-
liability of soil carbon metrics and issues with additionality and
permanence would likely prove persistent (Oldfield et al. 2022).

Meanwhile, a civilised market is one that actively welcomes and
incorporates the diverse perspectives and concerns of all ac-
tors affected by its operations, as well as addressing the issues
they raise (Callon 2009). Callon (2009) recommends bringing
‘peripheral’ actors into dialogue with other interested groups
to support collective decision-making processes, as part of ef-
forts to ‘civilise’ markets. This aligns with broader calls for a
just transition to net zero, a component of which is procedural
justice, that is, people feeling heard in relation to decisions that
affect them (Simmonds et al. 2025). Civilisation of VSCMs there-
fore requires integration of quantitative metrics and accounting
strategies with social scientific insights and deliberative process
design to include marginalised actors.

6 | Conclusion

International policies continue to identify soil carbon sequestra-
tion as a key mitigation measure. As a result, globally corpora-
tions and international institutions are increasingly promoting
carbon-sequestering practices and the generation of tradable
credits through offsetting and insetting. Agriculture-based
credits, although still a small segment of the VCM, are growing
rapidly compared to other projects. Despite this, soil carbon has
received limited research attention with respect to processes of
marketisation. Addressing this research gap is pressing given
the specific challenges associated with the role of soil carbon in
mitigation and the dynamic VSCM governance landscape where
offsetting and insetting intersect.

Our study contributes to methodological and theoretical devel-
opment in this new area of scholarship. Although derived from a
UK-specific study, these contributions are transferable to inter-
national contexts. First, the study has demonstrated the utility
of the Net-Map methodology in understanding ‘messy’ emerg-
ing market configurations featuring in vivo experimentation.
Considering the relatively rapid evolutionary pace of VSCMs, we
have illustrated how the Net-Map method can support visualisa-
tion of markets and capture insights from diverse stakeholders
regarding actors, interactions and power relations. We suggest
that academic and policy researchers could utilise this method
in future when seeking to quickly understand novel market con-
figurations and controversies.

Second, we theoretically advance Callon's work by incorporat-
ing an understanding of power relations. The role of knowledge
in structuring power dynamics is particularly important with
respect to calculative practices and tools as market devices for
soil carbon in our study. UK VSCMs are complex, and the unfair
distribution of benefits between actors risks delivering unjust
outcomes without better understanding among decision mak-
ers, inclusion of diverse perspectives, and informed regulation.
Furthermore, by extending Callon's market focus to incorporate
insetting, we capture the prominent role of agribusinesses in
the emerging agencement, which brings new actors and differ-
ent matters of concern. Future social science research can in-
crease clarity on insetting relationships and better understand
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their implications for farmers. Private companies are likely to
continue to be impactful in shaping the design and implementa-
tion of climate governance mechanisms; therefore, our attention
should be not only on regulation but also on embedding a culture
of procedural justice in supply chains to promote fair outcomes.
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Endnotes

! Carbon farming practices aim to reduce emissions (e.g., fertiliser and
animal management) and enhance soil organic matter (e.g., minimum
tillage, cover crops, residue management and rotational grazing).
Carbon farming is associated with agroforestry, regenerative agricul-
ture and climate smart agriculture systems.

2Scope 3 emissions for a company are those indirect emissions resulting
from value chain activities (Greenhouse Gas Protocol 2011).
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