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Abstract: The ecological crisis is ravaging the planet. Governments and businesses have set 
carbon neutrality targets as part of a necessary green transformation. One promising negative 
emission technology is based on biochar, which has created excitement in the voluntary carbon 
markets. However, the voluntary carbon markets and carbon sequestration with biochar both stand 
at a crossroads. There is currently no regulation that would govern the markets. Only voluntary 
standardizations and the sellers and buyers’ conscience provide directions for the quality of offsets 
and real carbon cuts achieved. In addition, the production of high-quality biochar remains at a low 
level. This thesis contributes to the research on green transformations by examining critically the 
expectations and promises related to biochar and voluntary carbon markets. 

The focus of this study is on the framings and discourses related to the role of biochar and the 
voluntary carbon markets in low-carbon pathways. The main research question is: What are the 
different narratives and perspectives on the role of biochar and voluntary carbon markets in 
sustainable low-carbon pathways? To answer this, I have identified and interviewed the main 
actors and stakeholders in the supply chain of biochar-based offsets as well as analyzed key policy 
and research documents that take part in the biochar offset related discourses.  

The research approach draws from two theoretical frameworks: the sustainable pathways 
approach developed by Melissa Leach, Ian Scoones, and Andy Stirling and Maarten Hajer’s critical 
discourse analysis on environmental policy. These frameworks are used to analyze the informant 
interviews and policy and research documents. 

It is found out that there are five discursive patterns shaping the discourses related to biochar and 
the voluntary carbon markets: biochar as a magic bullet, market-led low-carbon pathway, techno-
managerialism, traces of more transformative greening, and climate-centrism. Techno-
managerialism is the most distinctive feature of the biochar and voluntary carbon market 
discourse. Together, the five patterns shape the way in which biochar and the voluntary carbon 
markets are perceived, how policy problems related to them are defined and framed, and finally, 
what type of policy solutions are formulated. 
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Tiivistelmä: Ekologinen kriisi ravistelee maapalloa. Hallitukset ja yritykset ovat asettaneet 
hiilineutraaliustavoitteita osana tarvittavaa vihreää transformaatiota. Yksi lupaava 
hiilensidontateknologia perustuu biohiilen hiilensidontakykyyn, joka on herättänyt innostusta 
vapaaehtoisilla päästömarkkinoilla. Nämä päästömarkkinat ja biohiillimarkkinat ovat kuitenkin 
epäkypsiä eikä niitä ohjata tällä hetkellä lainsäädännön tai muun säätelyn avulla. Markkinoita, 
kompensaatiokrediittien laatua ja päästövähennyksiä ohjaavat ainoastaan vapaaehtoiset 
standardit sekä myyjien ja ostajien omatunto. Lisäksi korkealaatuisen biohiilen tuotanto on 
nykyisellään hyvin vähäistä. Tämä tutkielma ottaa osaa vihreän transformaation tutkimukseen ja 
tarkastelee kriittisesti niitä odotuksia ja lupauksia, jotka liittyvät biohiileen ja vapaaehtoisiin 
päästömarkkinoihin. 

Tämän maisterintutkielman tavoitteena on tutkia eri toimijoiden narratiiveja liittyen biohiilen ja 
päästökompensaatiomarkkinoiden rooliin vähähiilisissä tulevaisuuspoluissa. Tutkimuskysymys on, 
mitä eri narratiiveja ja näkökulmia on olemassa biohiilen ja vapaaehtoisten 
päästökompensaatiomarkkinoiden rooliin vähähiilisissä tulevaisuuspoluissa? Tutkielmassa on 
tunnistettu ja haastateltu keskeisiä toimijoita ja sidosryhmiä, jotka osallistuvat 
biohiilikompensaation toimitusketjuun, sekä analysoitu keskeisiä politiikka- ja tutkimusjulkaisuja, 
joissa otetaan osaa biohiilikompensaatiokeskusteluun. 

Tutkielma perustuu kahteen teoreettiseen viitekehykseen: Melissa Leachin, Ian Scoonesin ja Andy 
Stirlingin kestävyyspolkuteoriaan ja Maarten Hajerin ympäristöpolitiikkaa tutkivaan kriittiseen 
diskurssianalyysiin. Tutkielman aineistoa, haastatteluja ja politiikka- ja tutkimusjulkaisuja, 
analysoidaan näistä teoreettisista viitekehyksistä.  

Tutkielman keskeisin löydös on viisi diskurssikuviota, jotka muovaavat biohiili- ja 
kompensaatiomarkkinadiskursseja: biohiili hopealuotina, markkinavetoinen vähähiilinen 
tulevaisuuspolku, teknomanagerialismi, jäljet transformatiivisemmasta vihreästä siirtymästä, ja 
ilmastokeskeisyys. Teknomanagerialismi on viidestä kuviosta kaikkein vahvin. Yhdessä viisi 
diskurssikuviota muovaavat ymmärrystä biohiili- ja päästökompensaatiomarkkinoista, sitä, miten 
niihin liittyvät politiikkaongelmat määritellään ja miten politiikkaratkaisut muodostetaan. 
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1. Introduction 

 

Questions surrounding what counts as green, what is to be  

transformed, who is to do the transforming, and whether transformation, as  

opposed to more incremental change, is required are all deeply political. 

Ian Scoones, Peter Newell, and Melissa Leach, 2015 

 

 

The world is at a prelude of a massive task. Because of the climate, biodiversity, and natural 

resource crisis, there is a need for a green transformation. People, businesses, organizations, states, 

and the international community have all recognized the urgency of this crisis. However, the current 

ambition and means to act on it do not seem to meet planetary realities. Techno-managerialism and 

market-led views dictate existing approaches (e.g. Leach et al., 2010b; Hajer, 1995; Moore, 2016). 

The former entails two key aspects: technocentrism and managerialism. These emphasize the role 

of new and emerging technologies and ‘magic bullet’ solutions that support the green 

transformation. The approach aims at high-impact solutions that ensure stability and security of 

people through current structures and institutions. The latter emphasizes the role of the market as 

crucial in the green transformation. Central aspects of this view are that the ecological and climate 

crisis is a result of market failures or externalities. Market-centrism is linked to the ecomodernist 

notion of green growth where corporations are seen as strong agents of change. 

 It has been suggested by the IPCC (2018) that emission reductions will not be enough 

to meet the climate targets. That is, we will not be able to continue living on this planet safely if we 

do not both cut emissions and attempt to capture carbon as much as we need to reach the 1,5-degree 

path. Although the environmental sciences community is often seen as a neutral actor, this narrative 

bears political implications and preferences. The IPCC has chosen to support carbon offsets in 

climate mitigation. Biochar is one of the negative emission technologies (NET) that the IPCC 

(2018) has recognized as a potential tool in sequestering carbon in soil. Biochar has attracted a lot 

of excitement in the past 15 years: it has not only been applauded as a large-scale top-to-bottom 

solution to all of our climate ailments, but a technology that will address multiple different 

sustainability issues at once (e.g. Carbon War Room, 2009, as cited in Leach et al., 2010a: 7; 

Lehmann & Joseph, 2015; the Royal Society, 2009). Some have suggested that it can solve 

challenges across agriculture, by enhancing nutrient and water retention in soil; climate change, by 

resisting degradation of soil and by sequestering carbon in soil; and energy, as a substitution to 
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fossil fuels (Leach et al., 2010a: 1). Others have added that biochar might have positive effects on 

global poverty through its agricultural applications (e.g. Lehmann and Joseph, 2015; Coomes et al., 

2017). While there has been a growing amount of interest and research on biochar since the early 

2000s, actual production has remained at a low level. Internationally, only a few plants and pilot 

projects have produced or are currently producing biochar for different applications, such as 

agricultural use, water filtration, and some for carbon sequestration.  

 Finland is home to the first marketplace for biochar-based carbon offsets, Puro.earth, 

one of the longest-standing production plants, Carbofex, and a long-term biochar research group, 

AgriChar at the University of Helsinki. This makes Finland an internationally unique testing ground 

for the biochar-based carbon offset market. What is more, there is pressure to cut emissions quick, 

an objective evident in a national target for carbon neutrality by 2035 in the Government’s Program 

(Finnish Government, 2019) and a carbon neutrality target by 2050 in the European Union Green 

Deal (European Commission, 2021). In addition, the timing of this thesis is particularly intriguing. 

As we are the wake of a large-scale green transformation, the voluntary carbon market and carbon 

sequestration with biochar both stand at a crossroads. There is currently no regulation that would 

govern the market of biochar and voluntary carbon offsets. Only voluntary standardizations and the 

sellers and buyers’ conscience provide directions for the quality of offsets and real carbon cuts 

achieved. The paucity of practice and regulation, however, has not led to lesser excitement about 

the possibilities of biochar and voluntary offsets. 

 This thesis builds upon Leach et al.’s (2010a) study on biochar discourses published 

11 years before the writing of this thesis. Leach et al. argue that there are extraordinary levels of 

technological debate and optimisms about the topic, generating new research, imagination, and 

investment. They talk about a ‘bubble of promise’ related to biochar. According to Leach et al., the 

biochar bubble is inflated due to dissonances that pervade the biochar discourse between different 

domains. They explain that these dissonances are “advanced research and imagination and a paucity 

of practice … global claims and local ones, and … future-oriented, technological modernity and an 

appeal to deep history and tradition” (ibid.: 1). In addition, Leach et al. see biochar as remarkably 

devoid of policy and state involvement. Approximately a decade later, during the writing of this 

thesis, biochar remains a relevant object and phenomenon to study. In 2021, biochar is experiencing 

a renaissance, a new bubble, due to a heightened urgency of the climate crisis, the pressure for 

countries and businesses to reach carbon neutrality, and the rapid growth of the voluntary carbon 

markets.  
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1.1 Research questions, approach, and methods 

 

This thesis studies the framings and narratives of the different actors from a social constructionist 

point of view. This means that the methodology of this thesis guides the research to decode and 

unwind the possible meanings that exist around biochar and the voluntary carbon markets at this 

point in time. Moreover, the thesis aims to remain relevant to policy discussions about the future of 

biochar and the voluntary carbon markets. It attempts to provide a mid-range, balanced narrative 

about the topic. The research question is: What are the different narratives and perspectives on the 

role of biochar and voluntary carbon markets in sustainable low-carbon pathways? I answer this 

question with the help of two sub-questions: What are the views of different actors about the role of 

biochar and voluntary carbon offsets in low-carbon pathways? How do these views differ from each 

other?  

In this study, I identify the most central actors that take part in discourses around 

biochar in the voluntary carbon markets. Internationally, the US-based Verra will provide the first 

standardization that is scheduled to be published in late 2021. Microsoft is perhaps the most avid 

corporate buyer of biochar and a client of Puro.earth. The Finnish Biochar Association, recently 

merged with the Bioenergy Association of Finland, is a representative of Finnish biochar producers 

with a growing influence and prestige. Compensate and Finnwatch are major actors with a more 

critical view towards voluntary carbon trading in the national space. In addition, several other actors 

within the supply chain – producers, sellers, buyers, and other stakeholders – are influencing the 

biochar and voluntary carbon trading space. The narratives and framings that are being produced 

and reproduced by these actors is creating a new reality. With very few counter-narratives, there is a 

strong techno-managerial and market-centric focus on biochar and the voluntary carbon markets. 

 

 

1.2 Structure of the thesis 

 

This thesis is divided into six chapters. After the introduction, in Chapter 2, I will present the most 

central theoretical frameworks relevant to my study. First, Leach et al.’s (2010b) sustainable 

pathways approach, which is a framework that analyzes different paths to possible futures. The 

pathways approach is a discursive approach designed to study dynamic narratives in the context of 

complex sustainability challenges. Second, Hajer’s (1995) approach to the politics of environmental 

discourses, which studies the political narratives of ecological modernization and provides an 
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argumentative approach to discourse analysis. Hajer’s work introduces two central theoretical 

concepts for this study; storyline and discourse-coalition. In Chapter 3, I will present the data I 

identified and collected for this study as well as my methodological approach. In Chapter 4, I will 

shed some light on the discourses and expectations on biochar and the voluntary carbon markets 

from a global perspective. This is central to setting the context for my work. In Chapter 5, I will 

analyze the data and answer my research questions. Finally, in Chapter 6, I will present a discussion 

and the implications of my findings to the green transformation and policy making. 
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2. Theoretical approach: Environmental discourses and pathways to 

sustainability 

 

In this chapter, I will introduce my theoretical approach.This thesis is built on the theoretical 

foundations of Hajer’s (1995) work on the politics of environmental discourse (1995) and Leach, 

Scoones and Newell’s (2010b) work on pathways to sustainability (2010b). Hajer and Leach et al. 

form a framework through which I analyze my data in Chapter 5. The two texts are used in this 

thesis because together they provide a useful lens through which to analyze environmental political 

discourses.  

 

 

2.1 Dynamic sustainability 
 

 

The argumentative approach operationalizes the idea that discourse is constitutive  

of the realities of environmental politics. The environmental conflict thus does not appear as  

primarily a conflict over which sorts of action should be taken … but as a conflict over  

the meaning of physical and social phenomena. 

Hajer, 1995 

 

 

Sustainability has become a ubiquitous term in the 21st century. Although it was coined in the 

context of forest management already very early in the 20th century, it was not until the 1970s that 

sustainability entered modern policy discourse. This era of sustainability was characterized by a 

strong environmental movement and discussion around Meadow’s Limits to Growth (1972), 

commissioned by the Club of Rome. In 1987, the report Our Common Future was published. The 

report gave sustainable development its classic modern definition: “Sustainable development is 

development that meets the needs of the present without compromising the ability of future 

generations to meet their own needs” (Brundtland, 1987: 43). 

It took until the 1990s that sustainability became mainstream in policy discourse. In 

1992, the United Nations World Conference on Environment and Development was held in Rio de 

Janeiro. During the 1990s, sustainability got more varied definitions, which were sometimes 

opposing and contested. According to Leach et al. (2010b: 38), the neo-classicists saw sustainability 
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in terms of “the constancy of human and natural capital in delivering constant consumption goods 

over time, with market failures due to externalities corrected.” Some economists outside the neo-

classical school went further with their analysis with following ecological realities more closely. 

Following their traditions, carbon footprint and life-cycle analyses were created. 

In the 2000s, sustainability has become ever more popular and studied, and, especially 

since the 2018 publication of the so-called 1,5-degree report by the Intergovernmental Panel on 

Climate Change (IPCC, 2018), it has gained significant momentum in public discourse. Today, 

sustainability is dominated by the default bureaucratic mode of managerialism, with characteristics 

of viewing development as linear, unchanging, and manageable (e.g. Leach et al., 2010b). In this 

framework, sustainability is often viewed as something that can be measured, evaluated, and 

audited. Indeed, this is evident in how governments and businesses have set themselves carbon 

neutrality targets and roadmaps, and the creation of the Clean Development Mechanism (CDM), an 

international carbon offset scheme run by the United Nations, and the emergence of the voluntary 

carbon market.  

In this thesis I will follow the understanding of sustainability as “explicit qualities of 

human well-being, social equity and environmental integrity, and the particular system qualities that 

can sustain these. All these goals of sustainability are context-specific and inevitably contested” 

(Leach et al., 2010: 5). The term ‘sustainable low-carbon pathways’ is used to describe the variety 

of possible sustainable futures imagined by diverse actors. ‘Pathways to sustainability’, a term 

coined by Leach, Scoones, and Newell (2010: 5), refers to “alternative possible trajectories for 

knowledge, intervention and change which prioritize different goals, values and functions. These 

pathways may in turn envisage different strategies to deal with dynamics – to control or respond to 

shocks or stresses”. ‘Low-carbon’ refers to the necessity to reduce carbon emissions and transform 

the current status quo that is fossil capitalism. In this thesis, I describe the act of change related to 

pathways to sustainability as a ‘green transformation’, green referring to the varied and contested 

environmental dimensions of change, and transformation referring to a wider understanding of 

transformative change beyond sociotechnical transitions. This concept recognizes the politics and 

power of transformations as multiple and contested, and pathways interconnected and competing 

(Leach et al., 2015: 2-3). 
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2.2 Critical discourse analysis on environment  
 

Sustainable low-carbon futures are bound in narratives that exist in the present. A discourse analysis 

can reveal these narratives as it studies the ways in which language is used. Indeed, perhaps in its 

most straightforward sense, discourse analysis can be understood as a “close analysis of language in 

use” (Taylor, 2001), and hence, it can be a purely linguistic study of any written or spoken 

language. This type of analysis is interested in the way language functions and how it creates 

meaning. A critical discourse analysis differs from a purely linguistic one in that it studies the 

language and its use and how it creates social reality (Jokinen & Juhila, 1993:. 9-10). This view 

recognizes that language is the glue between people and societies that both reflects the cultural 

context and produces it. Critical discourse analysis analyzes political reality. 

Hajer’s (1995) approach to CDA is built upon Foucault and Davies and Harré (1990). 

Foucault’s classic analysis on discourse is useful to this study. He defines discourse as “ways of 

constituting knowledge, together with the social practices, forms of subjectivity and power relations 

which inhere in such knowledges and relations between them” (Weedon, 1987: 108). Hence, 

Foucault emphasizes the subjectivity of discourse, power relations it creates, and knowledge 

production and interpersonal relations that ensue. Moreover, “[d]iscourses are more than ways of 

thinking and producing meaning. They constitute the 'nature' of the body, unconscious and 

conscious mind, and emotional life of the subjects they seek to govern” (ibid.). In sum, discourse 

does not only create reality, rather, it shapes it. A Foucauldian discourse analysis studies the ways 

in which discourse creates power structures and dynamics in society.  

In addition, Foucault’s concepts of the ‘constraining effects’ and the ‘positivity’ of 

discourse are useful for this study. The former refers to prohibitions and exclusions of discourse. 

There are prohibitions in discourse since it is impossible to argue against certain cases or raise 

questions; there are exclusionary systems as only certain people can partake in a discourse; there are 

discursive forms or internal discipline, which maintains a discursive order; and there are certain 

rules regarding the circumstances in which a discourse can be drawn upon (Foucault, 1971, in 

Hajer, 1995: 49). Positivity, in turn, refers to the conditionality of discourse upon certain rules and 

conditions, or context. Hajer (1995: 49) argues that the context of a group of regulated practices is 

crucial in how ideas are formed. Foucault seems to emphasize the relational nature of discourses, 

which, again, creates reality. 

Another often cited definition of critical discourse analysis comes from van Dijk. 

According to him, “Critical Discourse Analysis (CDA) is discourse analytical research that 

primarily studies the way social-power abuse and inequality are enacted, reproduced, legitimated, 
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and resisted by text and talk in the social and political context” (van Dijk, 2015). This definition, 

like the Foucauldian discourse analysis, is interested in the power dynamics that are created by 

discourses. Van Dijk continues that critical discourse analysts seek ultimately to understand, 

expose, and challenge social inequality. Hence, in this view, the task for critical discourse analysists 

is to study power relations and challenge them. As a political agent, the implied goal of the analyst 

is to advance greater equity in society. 

Policies are not created in a vacuum. According to Davies and Harré (1990: 46), a 

political context should be analyzed as a discursive construction. In this view, for example policy 

papers are important even if they do not include ‘hard’ new proposals, regulation, or legislation. 

This is because policy papers produce and reproduce narratives that support a certain political order. 

According to Hajer’s (1995: 55) analysis, Davies and Harré’s view implies that narratives that are 

bound in the social order must be constantly reproduced and reconfirmed. This could be in policy or 

research documents or debates. This analysis underlines the importance of all interpersonal 

communication situations. Actors are then seen as active agents of change and permanence, as they 

are entangled in “webs of meaning” (ibid.). The human and interpersonal communication is at the 

heart of Hajerian critical discourse analysis. According to Davies and Harré: 

 

[O]nce having taken up a particular position as one's own, a person inevitably sees 

the world from the vantage point of that position and in terms of the particular 

images, metaphors, storylines and concepts. (Davies and Harré, 1990) 

  

Building upon Davies and Harré’s views, Hajer provides what he calls an ‘argumentative approach’ 

to discourse analysis. By this Hajer means that the power of narrative is “essentially based on the 

idea that it sounds right” (ibid.: 65). Policy making is not only a cognitive process but one that is 

influenced by trust and plausibility of the argument and the actor who presents the argument. This is 

related to the general acceptability of a given narrative since so-called hard facts are not what drive 

discourse. 

Hajerian discourse analysis is based on the middle-range concepts of the storyline and 

discourse-coalition that help operationalize the making of discourse analyses. The former is “a 

generative sort of narrative that allows actors to draw upon various discursive categories to give 

meaning to specific physical or social phenomena … Storylines suggest unity in the variety of 

separate discursive component parts of a problem” (Hajer, 1995, p. 56). Storylines create uniform, 

(seemingly) logical, realities through which the abovementioned acceptability is generated. 

Storylines are not only produced, but also accepted and repeated by other actors, sometimes getting 
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a ritual character that gives permanence to the narrative. This consolidates the figurative channel 

that the narrative takes. According to Hajer, interests are constituted through discourse, and, in a 

Foucauldian sense, discourses shape the way we make sense of reality. This has important 

repercussions to policy making in green transformations.  

 

It suggests that the emergence of a new policy discourse like ecological modernization 

may actually alter the individual perception of problems and possibilities and thus 

create space for the formation of new, unexpected political coalitions. (Hajer, 1995: 

59) 

 

The other key concept, discourse-coalition, is an ensemble of storylines. Hajer explains that, for 

example, the concept of ecological modernization is a set of storylines with the key idea that 

environmental issues can be addressed without a complete redirection of the course of social 

development (Hajer, 1995: 65). Discourse coalitions are formed as actors struggle for discursive 

hegemony. They are different from traditional political coalitions. Discourse coalitions have a 

linguistic basis rather than one based on the actors’ interests alone. Also, the location of discourse 

coalitions might differ and there might be unexpected actors who produce and reproduce the 

storylines, such as researchers, activists, and journalists, and not only the ‘official players’ that are 

de jure in charge of policy. This view presented by Hajer is relevant to my study as biochar-based 

carbon markets are in the making, and thus, it is relevant to examine they ways they are discursively 

being shaped. 

The concepts of storyline and discourse-coalition help to understand how discourse is 

formed in interpersonal situations where spoken and written text occur. Following Davies and Harré 

(1990), it should be emphasized that not only the official regulation-bearing policy documents that 

create discourses that influence policy making, but also policy papers that are written as preliminary 

reports. Often, these are at the root of discourses that influences ‘hard-fact’ policy making. Critical 

discourse analysis is a methodology to study the political dimensions of narratives. The method 

attempts to reveal something fundamental about the way in which different actors see a topic of 

discourse. This is done by studying the ways in which the actors produce and reproduce narratives 

around the topic. 
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2.2 Pathways approach and prevalent narratives of green transformation 
 

Leach et al. (2010b) provide a useful framework to analyzing paths to possible futures, an approach 

they call sustainable pathways. The pathways approach is a discursive approach designed to study 

dynamic narratives in the context of complex sustainability challenges. According to Leach et al. 

(ibid.), sustainability challenges are currently often addressed with control-oriented managerialism 

and a top-down approach that is characterized by a static view of the world. To respond to this 

reductionistic world view, the pathways methodology sees sustainability challenges and possible 

futures as a chaotic totality rather than a clearly defined system.  

 

Indeed, a major contradiction is emerging in contemporary responses to environment 

and development challenges. On the one hand, there is now a wide recognition of 

growing complexity and dynamism – evident across high science, popular media, and 

the experiences of daily life. On the other hand, there appears to be an ever-more 

urgent search for big, technically driven managerial solutions – whether in the form 

of ‘magic bullet’ seeds and drugs, continent-wide rollouts of high-impact solutions or 

top-down emergency-type responses aimed at shoring up stability and providing 

security. (Leach et al., 2010b: 1) 

 

The methodology is inspired by global megatrends and futures studies. It recognizes that 

sustainability challenges are characterized by at least three attributes that highlight some complex 

dynamics of our social world. First, the environmental conditions – related to water, land, and other 

ecological systems that interact with climate change – are changing fast. Second, technology is 

developing faster than ever before. Third, social systems – related to, for example, population 

growth, urbanization, and market relationship – are developing at a fast pace, too. Policies and 

institutions are forced to deal with this dynamic context with a static mindset, which often leads to 

reactivity, a risk-controlling approach, and interventions. When the responses falter in a world of 

dynamics and uncertainties, there tends to be a response that uses even greater force or blames 

locals or critics for failure rather than questioning the approach itself and its underlying 

assumptions (ibid.).  

 The dynamic and complex nature of reality is at the heart of the sustainable pathways 

approach. Whereas traditionally policy makers have a linear approach to sustainability and a belief 

that there is a singular path to it, in reality, pathways consist of multiple different goals that are 

often contested. These goals, their properties, and systems are open to multiple framings, which 
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Leach et al. (2010b: 5) argue “refers to the particular contextual assumptions, methods, forms of 

interpretation and values that different groups might bring to a problem, shaping how it is bounded 

and understood”. Framings are characterized by incomplete and diverse knowledge. It is rare that 

one actor would hold all the knowledge regarding the topic or issue in question. Leach et al. 

continue that the concept of framing determines the understandings that, in turn, take the form of 

diverse narratives or storylines. The storylines define a given problem: how it has arisen, why it 

matters, and what should be done about it. The authors argue for the value of plurality of debates 

regarding sustainability: “Paying serious attention to multiple, diverse framings and narratives … 

brings vital opportunities to advance debates about sustainability and connect them more firmly 

with questions of social justice” (ibid.). Related to this, Hajer (1995: 62) points out that complex 

phenomena are often reduced into an easily understandable form, concepts, visual representations, 

and slogans, which is an example of meaning creation, and a recurrent feature of policy making. 

A competition of different framings, consisting of incomplete knowledge and 

contesting narratives, determines who leads the green transformation and whose voice remains 

unheard. According to Leach et al. (2015: 4), “[w]ho sets the terms of debate about green 

transformations is crucial because organized knowledge, explicitly or implicitly, demarcates ways 

forward”. In this thesis, I am studying the differing and resonating framings by key actors in the 

biochar-based carbon offset markets. An example of a framing is Microsoft’s narrative about the 

imminence of negative emission technologies: “As a global society we must … remove large 

amounts of carbon from the atmosphere, to avert the worst social, economic, and environmental 

impacts of a rapidly changing climate” (Microsoft, 2021: 3). This unconditional narrative excludes 

other possible pathways to sustainability. It is a restricted, value-laden framing of the problem of 

climate change, and it follows that there is a restricted, value-laden response suggested, too. 

Dimensions of framing is provided in Table 1 below. 

 

Choice of elements Subjective judgments 

Scale Perspectives 

Boundaries Interests 

Key elements and relationships Values 

Dynamics in play Notions of relevant experience 

Outputs Goals 

 

Table 1: Dimensions of framing (from Leach et al., 2010: 45) 
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For any given issue there are multiple different narratives that constitute framings and subscribe to 

particular goals and values. Different narratives lead to different policy responses. Diverse 

narratives exist among diverse actors, and hegemonic narratives are contested by what can be called 

counter-narratives. These diverse actors create narratives by adhering to practices shown in Table 2 

below. The production and reproduction of narratives and counter-narratives is a particular sum of 

meaning creation.  

 

Stating goals Defining problems Including disciplines 

Setting agendas Prioritizing issues Interpreting results 

Posing questions Setting baselines Highlighting values 

Deciding context Choosing methods Drawing boundaries 

Discounting time Recruiting expertise Formulating criteria 

Handling uncertainties Characterizing options  

Constituting ‘proof’ Exploring sensitivities  

 

Table 2: Creating narratives: Practices (from Leach et al., 2010: 46) 

 

Discourse analysis is a methodology that adheres to the theories of social constructionism, which 

study social reality and meaning in different contexts, places, and times. Social constructionism is 

interested in social reality that is produced and molded by linguistic interactions. What connects the 

sustainable pathways approach and Hajer’s discourse analysis is a social constructionist view of 

reality, one which structures the world and its meanings through narratives, counter-narratives, 

discourse-coalitions, framings, and incomplete and diverse knowledge.  In a dynamic and complex 

space riddled with different actors and narratives, policy making rarely follows a scientific formula. 

The pathways pursued are in large part related to a question of governance, or a politics of 

narratives and pathways shaped by power relations and institutions. In Hajer’s words, “discourse 

fulfils a key role in processes of political change” (1995: 59). 

As sustainability has become mainstreamed in public discourse, a variety of narratives 

on sustainable futures has emerged. One framework of narratives comes from Leach et al. (2015: 

15-16) who account for four different main narratives and their diagnoses and solutions for a 

sustainable future: technocentric, marketized, state-led, and citizen-led.  

 

 

 



 20 

 Diagnoses Solutions 

Technocentric Either about to or already exceed 

many planetary limits; urgency and 

crisis 

Emphasis on population; Malthusian 

models of scarcity and conflicts 

Highlighting the role of technology 

as magic bullets … 

… but also potentials of alternative 

technologies 

Technologies as global public goods to 

tackle environmental crisis 

Low-carbon transitions: new energy 

technologies 

Including ‘technical fixes’, from 

geoengineering to genetically modified 

crops but also bottom-up, grassroots 

innovation 

Top-down governance arrangements in 

favor of ‘the planet’ 

Marketized Crisis results from market failures, 

externalities 

Primasy of (green) growth 

Corporations as agents of change 

Technological entrepreneurs, green 

capitalists, and consumers to lead 

Prices will reflect scarcity of resources 

and demand to protect them, and 

reward ecosystem service providers 

Need to allocate and enforce property 

rights and use institutions to this end 

Economic investments and market 

incentives to achieve green growth and 

green economy 

State-led Need for state involvement in 

steering transformation and re-

embedding markets 

State-backed R&D and wider finance 

central to a ‘developmental state’ 

Crisis of governance at national and 

global levels; importance of 

institutions, agreements, international 

architectures 

At the national level, need for a green 

state, adopting green Keynesian 

industrial policies of stimulus, 

infrastructural projects, creating green 

jobs 

At the international level, modifying 

and reforming existing institutions or 

creating new ones (World 

Environment Organisation) 

Strengthening global architectures 

(Earth System Governance) 

Citizen-led Change comes from below, 

cumulative actions of multiple, 

networked initiatives 

Power from below, involving 

connected social movements (e.g. 

green consumers, green 
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Linking niches, experiments, and 

demonstrations through movements 

Behavior change, advocacy, and 

demonstrating alternatives central: 

‘another world is possible’ 

living/transition towns; food water 

energy-sovereignty movements) 

Radical system change required (e.g. 

arguments for eco-socialism, eco-

feminism, Third World 

environmentalism, post-

developmentalism) 

Bio-communities; self-sufficiency; 

dematerialization; degrowth 

 

Table 3: Narratives of green transformations: diagnoses and solutions (from Leach et al. 2015: 16) 

 

According to the authors, these four narratives reflect different framings of a problem and solution, 

and hence, different versions of sustainability are created by them. Particularly useful for this study 

are the solutions that Leach et al. lay down here. The technocentric narrative emphasizes the role of 

current and future technologies in the green transformation. This is closely linked to biochar, a NET 

that can be viewed as a geoengineering tool. The marketized narrative emphasizes the role of the 

market – entrepreneurs, businesses, and large corporations – in providing solutions to what are 

often called negative externalities in this narrative. The state-led narrative sees national and 

international processes as central in the transformation. In this study, this is seen in the varied role 

of the state as providing a frame for carbon neutrality, conducting studies on the offset market, and 

potentially introducing regulation for it. The citizen-led narrative positions citizens at the center of 

the green transformation. In this study, one reason for businesses to aim for carbon neutrality 

derives from an increased demand for green consumption.  

Certainly, more than four narratives exist about the green transformation, and there 

are different variations of all of them. However, the technocentric, marketized, state-led, and 

citizen-led narratives provide an insightful categorization for sustainability discourses. For example, 

these diverse framings and narratives of sustainable pathways have remarkable effects on our future 

on the planet. As Hajer (1995) and Leach et al. (2010b; 2015) argue, environmental discourse has 

social, political, and economic implications that form the reality around us.  
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3. Materials and methods  

 

In this chapter, I will introduce and explain my research materials and methodological choices. 

First, I will show how I mapped the actors that are relevant to the biochar-based offset market in 

Finland. I will then introduce my interviewees and other units of analysis. Last, I will explain how I 

analyzed the data. 

 

 

3.1 Research materials  

 

The focus of this thesis is centered in the Global North because that is where the main market for 

biochar-based offsets is located currently. According to the International Biochar Initiative (IBI, 

2020), the first, and currently the only, marketplaces for biochar-based carbon trading are 

Puro.earth, initially a startup established in Finland by the government-owned energy company 

Fortum in 2019, and CarbonFuture, established in Germany in 2020.  

 Finland provides a particularly interesting context for biochar and carbon market 

related research due to at least four additional reasons. First, Finland is home to one of the longest-

standing production sites of biochar, established and operated by Carbofex. Second, the University 

of Helsinki has a long-standing biochar research group, AgroChar, with a 11 year-long study on 

biochar in soil applications. Third, the regulation of voluntary carbon markets is underway in 

Finland. The Finnish Ministry of the Environment prepared and published a study titled Regulation 

of voluntary emissions offsetting (2021) in August 2021, at the time this thesis was written. Last, the 

Finnish Biochar Association, founded in 2017 to “enhance sustainable biochar production and use” 

(FBA, 2021a), has become an active societal and political actor with a Nordic and European reach. 

In June 2021, the FBA merged with the Bioenergy Association of Finland, a representative for over 

250 businesses and organizations in the bioenergy sector, which further strengthens the FBA’s work 

as a representative for the biochar community or industry. 

 This unique context led to a mapping of actors in the biochar sector and the voluntary 

carbon markets. Before the collection of the data, I decided to try and select interviewees that would 

represent the entire supply chain from the producers of biochar to the buyers of offset credits. I was 

mostly successful with this intention. However, I was unable to reach a producer of biochar. In 

addition to the immediate supply chain, some key stakeholders outside the supply chain were 

included in the study to form as comprehensive a picture of the phenomenon as possible, and more 
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critical voices outside the supply chain were interviewed to enrich the data. Altogether 12 texts 

were analyzed: this consisted of seven interviews and five written texts. The data is presented in 

Table 4 below. 

 

Interviewed actors Description of the actor 

Puro.earth The world’s first technology-neutral standard, registry and 

marketplace for carbon removal credits operating globally from 

Finland. Biochar credits verified and traded since 2019. 

 

The Finnish Biochar Association An association and industry representative that aims to enhance 

sustainable biochar production and use 

 

Verra A US-based global offset standardization service provider 

 

Priit Tammeorg Biochar researcher at the University of Helsinki 

 

Finnwatch An NGO with a focus on investigating human rights and climate 

impacts and tax responsibility of businesses 

 

S Group A retailing and service sector cooperative; buyer of offset credits; 

client of Puro.earth 

 

Lassila & Tikanoja A waste management and property maintenance service provider; 

buyer of offset credits; client of Puro.earth 

Written texts  

The Ministry of the Environment: 

Regulation of voluntary emissions 

offsetting (2021) 

 

The Finnish ministry in charge of the voluntary carbon market 

regulation 

 

Microsoft: Microsoft carbon removal 

– Lessons from an early corporate 

purchase (2021) 

Global corporation with an interest in biochar sequestration and 

other negative emission technologies; buyer of offset credits; 

client of Puro.earth 

 

Compensate: Reforming the 

voluntary carbon market (2021) 

 

An NGO that provides carbon offset credits 

 



 24 

Biofuelwatch: What have we learned 

about biochar since Biofuelwatch 

2011 report was published? (2020) 

 

An foundation that trades information focused on large-scale 

industrial bioenergy and bio-based products 

  

 

Finnwatch: Anekauppaa vai 

ilmastotekoja? (2021) 

An NGO with a focus on investigating human rights and climate 

impacts and tax responsibility of businesses; publisher of 

 

Table 4: Analyzed texts 

 

 

3.2 Data analysis 
 

The methodological approach of this thesis is based on a critical discourse analysis (CDA) after 

Hajer (1995) and the sustainable pathways approach by Leach et al. (2010b). The approach is used 

to study discourse and its dimensions of power and implications on policy. The goal is to detect 

diverse narratives, or storylines, and counter-narratives that exist in relation to biochar in the 

voluntary carbon market. Both written and spoken texts from different actors in the biochar and 

carbon market space are analyzed. The analysis will ultimately attempt to form a picture of the 

reality that is created by the narratives, which form the framings of problems and, consequently, 

impact policy making. 

I decided to conduct the interviews as semi-structured interviews. This approach gives 

the interviewer more academic flexibility because they can always go back to the questions and 

record and analyze the answers in a more structured way later, rather than imposing a structure 

artificially beforehand (Roulston & Choi, 2018). Using this approach allowed me to conduct more 

relaxed conversations with my informants that had room to take unplanned directions. I believe this 

led to better results and even surprising findings that the I might not have been able to consider 

beforehand. 

 I analyzed and coded both interviews and written texts in a similar way. First, I read 

all texts to incite ideas of possible patterns and codes. After this, I carefully read each text again to 

infer codes and narratives among texts. Next, I coded the texts and analyzed framings, narratives, 

counter-narratives, discourses, and discourse-coalitions. In the analysis, I used Leach et al. (2010b; 

2015) and Hajer (1995) to structure, categorize, and finally analyze my findings. Especially useful 

for my study was Leach et al.’s (2015) categorization of four different main narratives and their 

diagnoses and solutions for a sustainable future: technocentric, marketized, state-led, and citizen-

led. This helped me find structures and categorize my data into five different discursive patterns. In 
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addition to this, Leach et al.’s (2010a) study on biochar was helpful for the analysis. I was curious 

to find certain discursive patterns. I was able to read my data through the lens of Leach et al. (ibid.), 

and see both what has changed and what continuations there have been in the discourses related to 

biochar. 

There are some limitations to this study. The written and oral texts analyzed represent 

a relatively small pool of data, and hence the results might not be generalizable to other biochar and 

carbon market contexts. On the other hand, this is a strength of the thesis, too, as it provides a close 

look at the Finnish and northern context. Related to this, another limitation is that the study 

concentrates to analyze texts on the micro-level. On the other hand, the sustainable pathways 

approach helps to lift the study closer to the macro-level and policy making. Moreover, there are 

limitations as the used methodological coverage is based on certain limited methodological 

concepts: framing, discourse, narrative, counter-narrative, and discourse-coalition. This might limit 

the thesis’ scope. 
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4. The promises of biochar and voluntary carbon markets  

 

In this chapter, I will present the context of my study. I will first explain the background to biochar 

research and show how the excitement about biochar has developed over time. Then, I will discuss 

the development of the voluntary carbon markets and some key questions related to them. 

 

 

4.1 Uses of biochar: double, triple, quadruple, n-tuple wins? 

 
Biochar has attracted a growing amount of interest in the 21st century among both academia and 

society at large. In 2010, biochar was the topic of mere 124 scientific articles, whereas the number 

grew to 4,122 only a decade later in 2020 (Web of Science, 2021). The interest is steadily 

increasing, and the growth has been nearly exponential. 

 

 
 

Figure 1: Number of academic articles on biochar 2005 – 2020 (Web of Science, 2021) 

 

Biochar has become a target of interest because of its unique composition and multiple possible 

uses. Leach et al. (2010: 1) write that ‘a bubble of promise’ around biochar is inflated by an alliance 

between soil sciences and business. Indeed, in 2010, soil sciences were well-represented in biochar 

research: approximately 27% of the articles on biochar that year were categorized under soil 
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science. A shift has occurred, however, and a decade later, the number was only 7%. In 2020, 76% 

of biochar articles fell under the categories of environmental sciences, environmental engineering, 

and energy fuels (Web of Science, 2021). Much less research has been done on the social, 

economic, and political feasibility and aspects of biochar use. 

Biochar is a carbon-rich material produced in a pyrolysis from biomass, often from 

plant waste. It should be noted, however, that biochar is not a uniform substance with an absolute 

definition. Rather, biochars are a system of particularly processed biogenic materials that share 

similar characteristics. Johannes Lehmann, a renowned biochar researcher at Cornell University and 

co-founder of the International Biochar Initiative (IBI) provides a rather simple, baseline definition 

for biochar: 

 

Biochar is the product of heating biomass in the absence of or with limited air to 

above 250°C, a process called charring or pyrolysis also used for making charcoal 

(Lehmann & Joseph, 2015: 1). 

 

The European Biochar Certification’s (EBC) definition differs slightly from the above:  

 

Biochar is a heterogeneous substance rich in aromatic carbon and minerals. It is 

produced by pyrolysis of sustainably obtained biomass under controlled conditions 

with clean technology and is used for any purpose that does not involve its rapid 

mineralization to CO2 and may eventually become a soil amendment (European 

Biochar Certification, 2012). 

 

Others add that the process of pyrolysis produces not only biochar, but also other coproducts, such 

as heat, electricity, bio-oil, and synthesis gas (e.g. Brewer and Brown, 2012; Finnish Biochar 

Association, 2021). All agree, however, that biochar should be distinguished from other types of 

carbonous material, such as charcoal (a form of carbon prepared from the incomplete combustion of 

biomass), coal (sedimentary rock with high amounts of carbon), activated carbon (carbon that has 

been processed into porous material to increase its surface area), soil organic carbon (SOC, carbon 

that has been formed in soil as a result of natural decomposition of biomass), and hydrochar (char 

made by hydrothermal carbonization, or a process where biomass is heated at a temperature range 

of 200–300°C in the presence of water) (Biology Online, 2021; EIA, 2021; Mânya, 2012 as cited in 

Lee et al., 2019). In sum, Lehmann and Joseph (2015: 1) write that biochar is different from other 
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carbon products “because it is intended to be used as a soil application or in environmental 

management.”  

 Biochar is often compared to the Amazonian anthropogenic dark earths (ADE), or 

Terra Preta, which are vast areas of dark, carbon-rich soil that is well-suited for cultivation. The 

ancient ADE are found in areas that were densely populated in the pre-Columbian era (Clement et 

al., 2017). Because of a scarcity of written accounts, it is not entirely clear when the areas were 

formed. The estimations range between 500 BCE and 1500 CE (Heckenberger et al., 2003; Neves et 

al., 2003). Modern research has concluded that ADEs are a result of human waste management and 

burning of biomass around agricultural sites, which resulted in intentional and non-intentional soil 

improvements (Clement et al., 2017). The formation, use, and stability of ADE is important, if not 

crucial, to biochar research today. The central vision in biochar research and commodification is to 

create a product which has properties that closely resemble the ancient dark earths, and which could 

be used in different kind of soil applications in agriculture, forest management, and urban 

greenspace, as well as in sequestering carbon (Soentgen et al., 2017).  

Indeed, perhaps most importantly, biochar contains a certain level of organic chemical 

element C, Carbon, which are called ‘fused aromatic ring structures.’ The high C-level of biochar is 

the key element in many of its industrial and commercial applications that seek to utilize its 

environmental benefits related to climate change mitigation. Biochar has two important properties: 

the C-level is higher in biochar than in the feedstock biomass before pyrolysis, and there is a much 

slower mineralization than in the biomass (Cowie et al., 2015). This chemical composition makes 

carbon sequestration with biochar possible. 

 

Although there has been a steadily growing interest in biochar research, there remains a relative 

paucity of practice in its actual use. This has not, however, stopped the enthusiasm around biochar. 

It seems that the opposite is the case. Indeed, it has been identified that biochar has multiple 

different applications that can all address sustainability challenges in one way or another. Leach et 

al. (2010a: 1) write about the ‘triple win’ of biochar. It can solve challenges across agriculture, by 

enhancing nutrient and water retention in soil; climate change, by resisting degradation of soil and 

by sequestering carbon in soil; and energy, as a substitution to fossil fuels. Some scholars add that 

biochar might have positive effects on global poverty due to its agricultural applications (e.g. 

Lehmann and Joseph, 2015; Coomes et al., 2017). While there is policy and research excitement in 

all domains, the fact that there are multiple useful, and potentially value-adding, applications is 

what makes biochar extraordinary. While various applications and utilities have been identified 
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over the years, Leach et al. (2010a: 8) point out that climate change mitigation “would appear to be 

a core raison-d’etre” for most biochar research. 

 In 2010, there seems to have been dissonances in biochar in at least three domains, 

Leach et al. (ibid.: 1) write: “advanced research and imagination vs. paucity of practice; global 

claim vs. local ones; and future-oriented, technological modernity vs. appeal to deep history and 

tradition”. Perhaps the most striking dissonances are the ones between imagination and practice, 

and technological modernity and appeal to history. Bill McKibben, climate activist and founder of 

350.org, celebrates the possibilities of biochar carbon sequestration: 

 

If you could continually turn a lot of organic material into biochar, you could, over 

time, reverse the history of the last two hundred years … We can, literally, start 

sucking some of the carbon that our predecessors have poured into the atmosphere 

down through our weeds and stalks and stick it back in the ground. We can run the 

movie backward. We can unmine some of the coal, undrill some of the oil. We can 

take at least pieces of the Earth and – this is something we haven’t done for quite a 

while – leave them Better Than We Found Them. (McKibben, 2009) 

 

A similar view is presented by the British Royal Society, who underline biochar as one option for 

“geoengineering the climate” (2009: 6). Referring to the UN clean development mechanism 

(CDM), the Royal Society continues, however, that biochar has “not yet been adequately researched 

and characterized, and so should not be eligible for carbon credits under the UNFCCC flexible 

mechanisms” (ibid.: 12). Richard Branson, billionaire and founder of Virgin Group, established a 

US-based NGO Carbon War Room in 2009 to harness “the power of entrepreneurs to implement 

market-driven solutions to climate change” and lists biochar as one of its key “battles” in its “war” 

against climate change (Carbon War Room, 2009, as cited in Leach et al., 2010a: 7).  

 The excitement of biochar enthusiasts is supported by the IBI, established in 2006. 

The organization, which has become a leading non-profit “dedicated to the promotion of biochar”, 

has a mission to foster “stakeholder collaboration, good industry practices, and environmental and 

ethical standards” and use of biochar that is “safe and economically viable” (IBI, 2021). Perhaps the 

most remarkable work that the organization has done has been bringing together and facilitating a 

biochar-for-carbon-sequestration community. Amidst the excitement, and in addition to the paucity 

of practice, Leach et al. point out that biochar had been “remarkably devoid of policy” (ibid.: 1). 

This seems to remain the case today, over a decade later. 



 30 

Research agrees that biochar can have a positive net climate impact when it is used to 

sequester carbon in soil (e.g. Lehmann & Joseph, 2015; Verheijen et al., 2015). In addition to the 

carbon that is applied in soil, biochar can also result in soil improvements, which can, in turn, 

accelerate the growth of plants and their carbon capture capacity. There have been some more 

comprehensive analyses of the sustainability impacts of biochar use beyond its impacts on climate. 

Verheijen et al., for example, analyzes the sustainability and certification of biochar (2015: 795). 

Their approach is to examine biochar through an optimum dose and life-cycle assessment (LCA). 

 
 

Figure 2: Conceptual representation of the Optimum Biochar Dose (OBD) for any specific biochar-soil-

crop-climate combination (from Verheijen et al., 2015). 

 

Conceptually, the sustainability of any specific biochar-soil-crop-climate combination and the 

Optimum Biochar Dose (OBD) can be modeled with a visualization as seen in Figure 2. “Solid lines 

are response curves for individual soil functions or sub-functions (A-D). The dashed lines are 

potential optimal OBDs (1-4), which may have to include value judgments” (ibid.: 806). Verheijen 

et al. suggest that not all applications of biochar are necessarily sustainable, and instead, users of 

biochar might have to pick and choose what benefits they want out of biochar.  

While there is relatively high agreement on the potential of biochar in sequestering 

carbon, at least three questions remain: What are the particular circumstances which ensure that 

carbon is truly sequestered? Can the use of biochar lead to reaching multiple sustainability goals 
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simultaneously? Is biochar carbon sequestration the most viable way to move towards a sustainable 

low-carbon future? Doubled with the bio-physical uncertainties, irregularities, and changing 

qualities of biochar, some applications seem to be on a shaky basis. It should be noted, nevertheless, 

that the growing research interest will contribute to more robust understanding about biochar. At the 

same time, the more biochar is produced and used in soil applications, the more knowledge 

becomes available. 

 
The promise of biochar has imposed a new type of market logic for its use and its users. While 

biochar used to be a way to simply improve crop quality and quantity, it is now more and more 

often viewed as a commodity that bears monetary value beyond the direct agricultural impact. In 

addition to the relatively well-researched dark earths of Amazon, there are several lesser-known 

traditions of using biochar around the globe (e.g. Hanson et al. 2021 & Leach et al. 2012).  

 The uncertainties about the quality and effects of biochars lead to difficulties related 

to the use of it in soil applications. Voluntary certification systems have been created, but because 

they require considerable resources from the provider of the offset credits.  Challenges related to the 

certifications are especially evident in the Global South. Pacini et al. (2013 in Verheijen et al., 

2015: 807) outline a possible bottleneck in the capacity of producers and users of biochar to meet 

the requirements of sustainability certifications: 

 

Producers and users in developing countries may be challenged in their capacity to 

cope with requirements of sustainability certification. Pacini et al (2013) argued that 

smallholders and small producers in developing countries should receive adequate 

support, which may include technical and financial aid to meet sustainability 

certification. … If biochar starts to be applied indiscriminately, cases of no effect, or 

even negative effects, on specific soil functions are likely, which would have the 

potential for damaging perceptions and reduced interest from consumers. (Verheijen 

et al., 2015: 807) 

 

In addition, the growing scientific and societal interest in biochar in the 21st century has led to 

several small-scale applications and trials. They can help in understanding the real-life challenges 

and opportunities that exist in using biochar in soil. 
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4.2 The emerging market for voluntary carbon trading 

 
The latter half of the 2010s saw a new promise for the future of biochar. One of the pivotal 

moments was the publication of the IPCC Special Report on Global Warming of 1,5 °C in late 2018 

(IPCC, 2018). While the report outlined the dangers of climate warming over 1,5 degrees Celsius, it 

also contained a section that received less attention; a detailed outline that shows how biochar could 

become a viable carbon dioxide removal (CDR) technology. It explains that CDR’s are needed to 

reach the 1,5-degree path. 

 

At local scales there is robust evidence that soil carbon sequestration (SCS, e.g., 

agroforestry, De Stefano and Jacobson, 2018), restoration of degraded land (Griscom 

et al., 2017), or conservation agriculture management practices (Aguilera et al., 

2013; Poeplau and Don, 2015; Vicente-Vicente et al., 2016) have co-benefits in 

agriculture and that many measures are cost-effective even without supportive climate 

policy … Looking at the full literature range, the global potential [of biochar carbon 

sequestration in soil] in 2050 lies between 1 and 35 Gt CO2 yr−1 (low agreement, low 

evidence) (IPCC, 2018). 

 

IPCC’s report is not the first time biochar is mentioned as a potential CDR technology. Because of 

the panel’s esteem and authority on climate issues, however, it solidified biochar’s position as 

promising contender in the voluntary carbon markets. 

In tandem with IPCC’s report, there has been a response of societies, businesses, and 

capital to the heightened risks of climate change. Perhaps the most visible part of this awakening in 

recent years has been the grass roots climate movement, informally led by Greta Thunberg and 

Fridays for Future, which connected young people from all over the globe. It is not only the young 

that are worried about their future: in Finland, 70% of residents believed that the government 

should act on climate change in a 2019 survey (Ministry for the Environment, 2019). Globally, 

climate change is seen among one of the foundational problems that need to be addressed 

(Edelmann, 2021). Although a more systemic response is still underway, national and 

intergovernmental agreements and programs have been set. In the European Union, the European 

Green Deal aims at carbon neutrality by 2050 and in Finland, the Finnish Government Program has 

set a carbon neutrality target for 2035.  

In addition to national responses and the global citizens’ movement, the finance sector 

is increasingly interested in climate positive investments. One pivotal moment was in early 2020 as 
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in his much-publicized open letter to CEOs, Larry Fink, CEO of BlackRock, wrote that climate risk 

is an investment risk: “We don’t yet know which predictions about the climate will be most 

accurate, nor what effects we have failed to consider. But there is no denying the direction we are 

heading. Every government, company, and shareholder must confront climate change” (Larry Fink, 

2020). While it could be argued that Fink’s statement is too little too late, it certainly paints a clear 

picture about the severity of climate change. The letter has been followed by numerous statements 

of similar sort. Private companies, in the hundreds and thousands, are now aiming to reduce their 

greenhouse gas emissions and total negative impact on the environment. Many of them, from Valio 

and Helen in Finland to global corporations, such as Microsoft and Apple, have pledged to become 

carbon neutral sometime within this or the next decade. Many have set climate neutrality targets. 

These companies are interested in carbon credits and CDRs to offset their carbon footprint. This is 

because a company can reach carbon neutrality by reducing its carbon footprint as much as it can 

and offsetting the remaining emissions, according to the mitigation hierarchy. Hence, buying or 

producing carbon offsets after reducing emissions originating from a company’s own actions is 

currently the only viable solution for private business to reach carbon neutrality.  

The voluntary carbon market has been estimated to grow by a factor of 15 by the year 

2030, and up to a factor of 100 by 2050 (Gupta & Bais, 2020; McKinsey, 2020). This is much due 

to the growing climate demands to businesses from customers, employees and, as of lately, major 

investors.  

 

As the new market is growing, a paucity of practice, followed by a lack of regulation, prevail. There 

have been attempts to standardize carbon offset methodologies. However, the use of the existing 

standards is completely voluntary for the producer, seller, and buyer of carbon credits. A major 

criticism to the voluntary standards and their auditing is their price. In a recent study by the Finnish 

Ministry of Agriculture and Forestry (2021) on Finnish carbon removal providers, it was found that 

many do not have the resources to certify their services with international standards. The situation is 

similar or worse in many other parts of the world where resources are less bountiful. In addition, the 

World Bank provides voluntary principles for offsets, as modeled after the International Carbon 

Reduction & Offset Alliance (ICROA) code of best practice (Table 4). 

 

Real: All emission reductions and removals—and the project activities that generate them—shall be 

proven to have genuinely taken place. 

Measurable: All emission reductions and removals shall be quantifiable, using recognized measurement 

tools (including adjustments for uncertainty and leakage), against a credible emissions baseline. 
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Permanent: Carbon credits shall represent permanent emission reductions and removals. Where projects 

carry a risk of reversibility, at minimum, adequate safeguards shall be in place to ensure that the risk is 

minimized and that, should any reversal occur, a mechanism is in place that guarantees the reductions or 

removals shall be replaced or compensated. The internationally accepted norm for permanence is 100 

years. 

Additional: Additionality is a fundamental criterion for any offset project. Project-based emission 

reductions and removals shall be additional to what would have occurred if the project had not been 

carried out. 

Independently verified: All emission reductions and removals shall be verified to a reasonable level of 

assurance by an independent and qualified third-party. 

Unique: No more than one carbon credit can be associated with a single emission reduction or removal as 

one (1) metric ton of carbon dioxide equivalent (CO2e). Carbon credits shall be stored and retired in an 

independent registry. 

 

Table 5: Best practice principles on carbon credits (adopted from World Bank, 2020). 

 

These principles are widely accepted by offset organizations and institutions. In Finland, both the 

Ministry of the Environment (2021) and the Ministry of Agriculture and Forestry (2021) use the 

ICROA’s best practice framework as a tool in evaluating offset projects. 
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5. Analysis: The discursive making of the biochar-based offset market 

 

In this chapter, I will analyze my data with direct quotations from interviews and written texts. I 

will explain my discursive categorization, which is influenced by my theoretical framework 

introduced in Chapter 2. I will also discuss the implications of my analysis to the green 

transformation and policy making. I will continue this discussion in Chapter 6. 

 

 

5.1 Discursive patterns 

 

Our global and linked world is both complex and dynamic. The complexity is evident in the green 

transformation. For example, there are many actors that contribute to the understanding of the 

physical and technical aspects of biochar and its possibilities and impacts as a carbon sequestration 

tool, but it is perhaps safe to say that none of the actors can understand it in all its details. 

According to Hajer (1995: 61), this sort of knowledge is transcribed through different actors into a 

political order, and thus, the knowledge becomes politically relevant. The narratives that different 

actors create, repeat, and sustain have a crucial role in making sense of our complex and dynamic 

surroundings. They shape our understanding of the world, and hence, create the reality we live in. 

Another challenge is that research, narratives, and policy making are constantly in a dynamic 

change. A critical discourse analysis can reveal hegemonic narratives and counter narratives and 

show how they shape our understanding of the world.  

Because policy formulation is about finding solutions to given problems, different 

narratives and counter narratives can influence both how the problems and issues are defined and 

framed as well as what the appropriate responses to them might be. This is possible because policy 

making is rarely a precise science, in its positivistic sense, but rather, policy is often made by 

muddling through. Hence, multiple different actors – from policy makers to businesses, 

organizations, and the civil society – have a possibility to have an impact on a given policy.  

 

In the analysis, I identified discursive patterns that resonate with the categorization by Leach et al. 

(2015) presented in Chapter 2.2:  

• Biochar as a magic bullet, 

• Market-led low-carbon pathway, 

• Techno-managerialism, 



 36 

• Traces of more transformative greening, 

• Climate-centrism. 

 

These five patterns shape the way in which biochar and the voluntary carbon market are perceived, 

how policy problems related to them are defined and framed, and finally, what type of policy 

solutions are formulated. I found out that the narratives on both biochar and the voluntary carbon 

markets draw from the wider ecomodernist discourse and resonate with each other. Closely related 

to this is the techno-managerial discursive pattern, which is the most distinctive feature of the 

biochar and voluntary carbon market discourse – it is formed from closely-intertwined narratives 

that virtually every actor in this space share to an extent. The different discourses are not mutually 

exclusive. In fact, they are interconnected and together they form a complex and dynamic reality.  

 

 

5.2 Biochar as a ’magic bullet’: Variations of technocentric narratives 

 
The most distinctive of the four discourses on the role of biochar and the voluntary carbon market 

in sustainable low-carbon pathways is a techno-managerial discourse. This entails two key aspects: 

technocentrism and managerialism. The former emphasizes the role of new and emerging 

technologies and ‘magic bullet’ solutions that support the green transformation. The approach aims 

at high-impact solutions that ensure stability and security of people and current structures and 

institutions. Microsoft, Puro.earth, and Verra provide examples of this approach. These three actors 

hold that new technology will be needed for a low-carbon future, while recognizing that the 

technology is not yet at our disposal at scale.  

 Of these three, Microsoft’s view is the most radical one. The company holds that there 

are no other options but to geoengineer our way out of the climate crisis. By creating this narrative 

in this space of biochar and the voluntary carbon markets, Microsoft reinforces its standpoint and 

role in the market. While perhaps more radical than most actors’ views, Microsoft’s narrative is 

closely tied to the general technocentric discourse, forming a discourse-coalition with most of the 

other actors.  

 

That stark reality is why Microsoft and other entities committed to climate action need 

to take what is currently an immature market for negative emissions technologies—or 

carbon removal—and expand it as quickly as possible. (Microsoft, 2021) 
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Compared to Microsoft, Puro.earth and Verra’s views are slightly less optimistic about the promise 

of future technology in climate change mitigation. The two believe that offsets can be part of the 

solution towards a low-carbon future if they are done in parallel with a more transformative green 

transformation and radical emission reductions.  

 

It can win us some time if we decide to sequester carbon … Considering the priority 

of the climate and atmosphere, it is essential to do things that can be done – if carbon 

removal is faster [than deep decarbonization], we should do both. (Puro.earth, 2021) 

 

Having followed this space for 15 years or so … I think that [biochar is] not a 

panacea – it’s one of many options that needs to be explored seriously, and hopefully 

implemented … to work towards climate goals. (Verra, 2021) 

 

While the private sector seems to share a higher sense of technological excitement, the third sector 

and research is more reserved and critical. An interesting dimension of the technocentric discourse 

is a rather strong critique of the biochar technology and production capacity that currently exists. 

The more reserved view, shared most evidently by Priit Tammeorg and the Finnish Biochar 

Association, emphasizes the gap between technology excitement and reality.  

 

Interest [in biochar as an offset tool] has emerged in the past year, and it looks like 

using biochar-based offsets is hampered by not getting enough good quality biochar. 

For example, if you look at the Microsoft white paper, [their capacity to buy biochar 

offsets] wasn’t about money, it was the amount – or the lack of – biochar that is made. 

(Priit Tammeorg, 2021) 

 

I hope that there will be more good quality biochar and good supply chains instead of 

– like I have heard – that there have been instances where substandard charcoal of 

unclear origin has been sold in Finland as Finnish biochar. (Priit Tammeorg, 2021) 

 

The current discourse does not reflect reality: most biochar production is in a pilot or 

experimental phase … It’s easy to forget, as there is a lot of talk about biochar, that 

actual business is currently at an almost nonexistent level. Even though there are 

fancy websites, the production is miniscule. (The Finnish Biochar Association, 2021) 
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The first phase was convincing different actors that biochar is a real thing, the second 

was that biochar is produced in pilots, the third phase will be creating a business 

logic for commercializing simultaneously practical benefits and carbon removal of 

biochar. (The Finnish Biochar Association, 2021) 

 

While critical to excessive excitement, there is a storyline that underlines a belief in bridging the 

said gap between excitement and reality. Hence, it supports the technocentric view of biochar as a 

potential near-future climate mitigation technology. Biofuelwatch state similar current 

shortcomings about biochar technology but take a countering view about its future promise. 

  

One can only conclude from this high variability that we are still very far from having 

a reliable understanding of biochar’s impacts – both the impacts on soils and plant 

growth resulting from application of biochar, and impacts from land use change to 

supply biomass for the production of biochar. (Biofuelwatch, 2020) 

 

A feature of a strict technocentric approach is that it is more interested in conserving the structures 

that already exist – for example, consumerist society and fossil capitalism – than addressing the 

urgency and scope of planetary boundaries from a more systemic point of view. The technocentric 

approach is restrictive in that it relies on an ability to innovate and harness technology that does not 

yet exist. This can be problematic because there is a real urgency of the ecological crisis, and its 

root causes in fossil capitalism (e.g. Moore, 2016). Subscribing to a strictly techno-managerial view 

restricts our understanding of the whole scope of the issue. It directs our focus on measuring some 

things over others, mitigating emissions, continuing support of the current economic structure, and 

frees us from worrying about the whole scope of effects of our actions.  

 

 

5.3 Market-led low-carbon pathway: Net negativity through biochar-based voluntary 

offsetting  

 

There is a narrative that regards the role of the market as crucial in the green transformation. 

Central aspects of this view are that the ecological and climate crisis is a result of market failures or 

externalities. There is also a strong connection to the ecomodernist notion of green growth, and 
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corporations are seen as agents of change. Lassila & Tikanoja holds the most business-forward view 

about the future of society. 

 

The market economy is currently under transformation – and industrial business, too. 

In this transformation, the role of businesses will be quite different: whereas before 

businesses were bent inwards … now they have become active societal actors … 

There is an understanding that the political system cannot solve all problems. 

(Lassila & Tikanoja, 2021) 

  

Another private sector actor, Puro.earth, holds a market-centered view of the possibilities to 

mitigate the climate crisis. The marketplace was established based on finding a new type of 

business model that would commodify climate action. There is a view that the commodification has 

the added benefit of creating societal impact by creating new jobs and wellbeing. 

 

 Puro’s story begun with a desire to find a business model for climate action … its 

societal role is significant, and one of its goals is to create profitable commercial 

activity. (Puro.earth, 2021) 

 

The Finnish Biochar Association is an example of an actor that emphasizes the role of the market in 

making biochar a viable offset technology. 

 

What is lacking completely is productization – producers are trying to sell biochar in 

bulk … It would help if a big portion of the price would come from carbon credits 

[because biochar production is currently relatively expensive]. (The Finnish Biochar 

Association, 2021) 

 

Microsoft has a strong focus on the role of businesses in solving the current shortcomings of the 

voluntary carbon market. 

 

That stark reality is why Microsoft and other entities committed to climate action need 

to take what is currently an immature market for negative emissions technologies—or 

carbon removal—and expand it as quickly as possible. (Microsoft, 2021) 
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While Microsoft holds a strict free-market view, all other actors seem to recognize the need for 

some government regulation. There is a narrative formation in favor of national and international 

regulation for carbon offsets. Lassila & Tikanoja and S Group, for example, as carbon offset buyers, 

hope for greater transparency from regulation. From the perspective of businesses, state-led 

sustainability, in the form of regulations and laws, is seen to have a stabilizing effect on the market.  

 

The primary focus should be on directing people and society towards a more 

ecological impact with emission trading and tax schemes. (Lassila & Tikanoja, 2021) 

 

 The situation is spectacular globally: changes that have happened in the last six 

months are really encouraging – like Biden’s decision to rejoin the Paris Agreement 

and China’s carbon neutrality goal. (S Group, 2021) 

 

The question that I want to pose is this: Where is the space for businesses to operate 

in the offset market? I call for national rules [for carbon offsets]. A great worry is any 

kind of political ambiguity both globally and in Finland. For example, there is this 

guy who says that we need to leave the Paris Agreement and another who says we 

should rejoin it. It’s like a seesaw for businesses. In Finland, the current government 

is committed to strong climate goals, but what about the next? It would be good if 

these things [sustainability goals and actions] would continue seamlessly. (S Group, 

2021) 

 

Finnwatch goes into more details and urges for a registry for Finnish carbon offset providers and a 

corporate social responsibility act.  

 

When the report [on the regulation of voluntary carbon offsets] by the Finnish 

Ministry of the Environment is published later this year, we will get to talk about 

regulation and the role of the state … We have thought about a registry … [and] a 

corporate social responsibility act that would increase the responsibility for the offset 

projects they use. (Finnwatch, 2021) 

 

Similarly, Puro.earth exemplifies a narrative that supports the importance of boundaries that 

regulation would provide. Dissimilar to most views, Puro.earth also suggests that instead of a 

voluntary carbon market, there should be a formal carbon trading scheme.  
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[On carbon offsets.] Regulation must provide boundaries like it has happened with the 

use of coal and its transition time. We need a lot of this type of regulation … 

Prohibition is difficult, and we need long transition times. (Puro.earth, 2021) 

 

I hope that voluntary would become mainstream or compulsory. (Puro.earth, 2021) 

 

This narrative by Puro.earth’s is shared by Lassila & Tikanoja. 

 

I think the primary thing is that we develop emission trading schemes. There are 

interesting models in California and Korea – the state is solving the emission issue 

together [with other actors]. (Lassila & Tikanoja, 2021) 

 

The actors are surprisingly unanimous about the relationship between the market and the state. Even 

Finnwatch, which is expected to be a more critical voice, supports a voluntary registry for carbon 

offset providers. They do, however, concurrently suggest a corporate social responsibility act. 

While Puro.earth and Lassila & Tikanoja provide examples of strong market-led narratives, they 

both propose that there ought to be a change from voluntary carbon markets to a national carbon 

market scheme or a carbon trading system. The Ministry of the Environment, on the contrary, holds 

a narrative of a weaker role of the state. They disregard the role of coercive legislation and, instead, 

recommend voluntary practices to shape the market. 

 

A remarkable finding of the report is that the creation of new coercive national 

legislation to regulate voluntary carbon offsets is not an executable instrument 

especially due to freedom of trade and freedom of contract and because consumer 

legislation is deeply harmonized at the EU level. In addition, it ought to be considered 

that the offset markets and their practices are still under strong development and 

there will likely be new proposals for legislation from the European Commission, for 

example regarding the greenwashing of products. (The Ministry of the Environment, 

2021) 

 

Nevertheless, in general, there is very little specificity or actual policy suggestions. This is likely 

due to the novelty of biochar as a carbon offsetting tool and the immaturity of the voluntary carbon 

markets. Countering the narrative of a state-supported green transformation, Microsoft disregards 
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regulation as a potential solution in maturing the market. Microsoft is an example of an actor that 

produces a strong market-led narrative.  

 

The narrative for regulation stems from the lack thereof. There is a strong and shared sense about 

the shortcomings of the current system: it is defined as vague, disordered, and a ‘Wild West’. These 

terms are repeated and reproduced by almost all actors. 

 

[On carbon offset providers.] There is currently a full spectrum of different actors and 

operating models. That is why public authorities and regulation should feel a sense of 

responsibility. (Puro.earth, 2021) 

 

The problems are obvious: varied operating models, lack of coherence in services. If 

you think about businesses, they don’t always want to use a lot of time to research the 

offset credits and projects they buy and support. (Finnwatch, 2021) 

 

When it comes to the Finnish offset market, pretty much everything is currently open 

and undecided. (S Group, 2021) 

 

Today, carbon removal is far from mainstream, however, and the market for 

corporate procurement of carbon removal is relatively undeveloped. (Microsoft, 

2021) 

 

To date, the domestic offset market in Finland has not had clear common rules of the 

game, definitions or national criteria for offsetting and carbon neutrality, and no 

separate national legislation. (The Ministry of the Environment, 2021) 

 

Virtually all actors agree that the current system is inadequate to respond to the growing market’s 

needs and that the state has a role in providing some level of regulation. Hence, there seems to be an 

agreement among the actors that the problem lies in a spectrum of different actors and operating 

models that is too wide and a lack of coherence in services. This is a narrative that underlines the 

immaturity of the carbon market. There is a similar line of narrative in the case of the biochar 

market, which is described as immature and emerging. Together these create a discourse-coalition 

where closely related narratives are produced and reproduced, and which has a strict focus on 
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market forces as not only the root cause of the problem but – with a nudge from regulation – also 

the solution. 

 

Another related narrative that reflects the immature market is that the buyers of carbon offsets are 

rarely familiar with the reality of the actual offset projects; how they are conducted and what the 

real carbon reductions are. There is a reliance on the producer or seller to deliver the results that it 

has claimed during purchase. This is perhaps due to the long supply chain that exists between the 

offset producer and the end-user. S Group, a buyer of offset credits, for example, is interested in the 

possible harm to their reputation that might result from a poor execution of an offset project they 

have bought.  

 

If we use some sort of green wash mechanism, it will eat up all the good value that we 

have been able to create. (S Group, 2021) 

 

Finnwatch points out that the buyer of offsets is rarely familiar with the reality of the project they 

are supporting. 

 

If you think about businesses [as offset buyers], they don’t have a lot of time [to 

familiarize themselves with the offset projects] … They choose the easiest option, 

which could be good, too – they choose, for example, a Gold Standard project, which 

is better than nothing. (Finnwatch, 2021) 

 

The unfamiliarity is evident in the case of biochar as well. Only Microsoft seems to be an outlier in 

this as it has conducted global research on different biochar carbon offset providers. This might be 

due to the resources that Microsoft has at its disposal.  

 

 

5.4 Techno-managerialism as a solution to market problems 

 

Technocentrism is often linked to a managerial view of sustainability. Managerialism relies on 

measurable and organizable solutions to advance a low-carbon future. An example of this view 

would be a focus on greenhouse gas emission (GHG) calculations and carbon offsets in ‘managing’ 

climate change. In the case of carbon markets and biochar, managerialism is evident, for example, 
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in the idea of carbon accounting, which is often compared to financial accounting. An example of 

this view is how Puro.earth sees carbon trading. 

 

A central aspect in climate mitigation is calculating a carbon balance. It should be 

standardized so that all companies would know how much they emit and sequester 

carbon. When you calculate a carbon balance there are incomes and expenses – just 

like in financial accounting. (Puro.earth, 2021) 

 

In a similar vein, the buyers of carbon credits, such as S Group, view their climate targets in a 

managerialist view. The company aims for carbon negativity in their GHG Protocol Scope 1-2 

emissions by 2025. Carbon negativity will be reached with emission reductions and buying carbon 

offsets from the voluntary carbon market, an approach shared by virtually all businesses and 

organizations that are reaching for carbon neutrality or carbon negativity. 

 

We aim for sustainable growth … There is a goal to decrease our own emissions by 

90% by 2025 – this will be done by increasing the share of renewable energy used and 

improving energy efficiency, among other actions. (S Group, 2021) 

 

The Finnish Biochar Association, while critical to the excessive reliance of carbon offsets, 

emphasizes the importance of “proper standardization” as a solution. 

 

Businesses do not understand that the cheap offsets that they buy, they don’t 

necessarily have any real benefit in reality – even if the credits were standardized. 

The question is, do we want to really standardize properly or do we just want fancy 

numbers on a report? (The Finnish Biochar Association, 2021) 

 

Finnwatch shares the managerial view, although simultaneously stating the shortcomings of the 

current system. 

 

Two of the key challenges are the varied quality of Finnish offset projects and the 

problem with double counting … A registry would evade the latter – the offset 

providers who are outside the registry wouldn’t be able to avoid double counting. 

This way the state would be incentivized to take good care of [the registry], and they 
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would have an interest to accept only those [offset providers] who are in favor of 

strict carbon sink accounting rules. (Finnwatch, 2021) 

 

The narrative of biochar-based carbon offsets follows a similar pattern as the larger discourse on the 

voluntary carbon market. Microsoft emphasizes the possibilities of carbon capture by biochar and 

the importance of life-cycle assessment for carbon. Microsoft is an example of a buyer of carbon 

credits that is specifically interested in biochar as a carbon sequestration technology, among other 

NETs. This is linked to the company’s carbon negativity claims. 

 

Achieving our carbon negative goal by 2030 will require more than carbon 

reduction—Microsoft must also physically remove carbon from the atmosphere. 

(Microsoft, 2021) 

 

What makes an ideal biochar project? Net negativity claims include full life-cycle 

assessment; Reliable availability of sustainable feedstock with 10-20% moisture and 

high lignin content; Safe and appropriate disposal of biochar to avoid any human 

health hazard. (Microsoft, 2021) 

 

A level of managerialism is evident across almost all actors, while it is arguably more pronounced 

in some narrative formations of some of the studied actors than others. For example, Puro.earth’s 

view is strictly managerial – highlighting the role of the calculation of greenhouse gas emissions in 

a similar way and precision that financial accounting is conducted: with guidelines, frameworks, 

accountants, and auditors. Not too dissimilar is S Group’s view, although the focus on 

managerialism is more implicit. Similarly, Finnwatch sees carbon offsets as measurable, 

standardizable objects.  

 

In the most extreme view, biochar-based carbon offsets are viewed as a techno-managerial panacea, 

and as discussed above, Microsoft seems to be an example of an actor that supports this view. A 

dimension of this narrative formation is a view that emphasizes how simple the task of carbon 

offsetting is. For example, Puro.earth maintains a narrative that accentuates how easy the 

transformation towards a low-carbon future is with the help of carbon accounting and offsets. 
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Carbon accounting or mathematics – there are principles according to which 

something goes up and something goes down, just like in financial accounting … It 

has been made into a bigger issue than it actually is. (Puro.earth, 2021) 

 

However, the question of carbon accounting is more nuanced, and it includes a lot of uncertainties. 

There are currently no laws or regulations that would direct the way in which greenhouse gas 

emissions are calculated. Hence, whose standards are offset providers using? Should buyers only 

acquire offsets from a market that follows certain regulation, as opposed to buying offsets from the 

global market? Who is responsible that the carbon sequestration really happens?  

The difficulty of standardization and regulation is evident in Puro.earth’s own activity. 

Puro.earth’s biochar methodology does not account for additionality, a criterion for carbon offsets 

that ensures that the biochar project would not have happened without the offset buyer or buyers in 

the market (Puro.earth, n.d.). This goes against the good offset criteria (World Bank, 2020), a 

baseline shared by most offset providers. 

 

The techno-managerialist discourse is an undertone in all discourse related to biochar and the 

voluntary carbon market. It is the dominant view that determines the way in which the entire 

understanding of the challenge of planetary boundaries forms, and through which the humanity’s 

low-carbon goals are framed.  

Although the level of techno-managerialism differs between the actors – some are 

avid supporters of carbon accounting while others are more careful – there are no clear counter-

narratives to it. This emphasizes the strength of the hegemonic narrative of a techno-managerial 

low-carbon pathway: it seems that this is a shared view that has no alternatives. The lack of 

alternative narratives in this space is surprising because the data I collected in this study included 

voices that I anticipated to be more critical of the mainstream view. Without alternative narratives 

our view and framing of the entire problem is restricted and reductionistic. This means that our 

response will be restricted and reductionistic as well. 

 

 

5.5 Traces of more transformative greening  
 

A narrative of a more transformative green transformation is prevalent throughout the evidence. 

This is tied to ecomodernism, which is centered on technological solutions and a belief that 

economic growth and environmental protection are not mutually exclusive. According to 
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Bäckstrand et al. (2010) and Lövbrand (2016), there are weak and strong versions of 

ecomodernism, where the former refers to a more neoliberal view and the latter has traces of more 

systemic thinking. Indeed, in the biochar and voluntary carbon market discourses, there are features 

of a more systemic thinking about a sustainable low-carbon future. This view refers to a change that 

happens on a more fundamental level. A deep and systemic transformation starts from the 

assumption that our current fossil capitalism-based political-economic system is unfit to respond to 

the environmental crisis at hand. It drives for a change that will affect all actors in society – the 

state, businesses, organizations, and the civil society.  

All actors share a view that carbon offsets are not the sole, or even the most important, 

solution to a low-carbon future. Hence, there is a rather strong perspective that recognizes the need 

for a deeper decarbonization of society, which is a more systemic response to the green 

transformation. Lassila & Tikanoja and S Group’s views on emission reductions, rather than a focus 

on carbon sequestration, is an example of this view.  

 

It is possible to buy offsets and say that, hey, we are a carbon neutral or carbon 

positive company. Instead, we are doing everything to decrease our own emissions – 

this is a big transformation. (Lassila & Tikanoja, 2021) 

 

I understand that there is a worry and criticism that businesses will continue ‘puffing’ 

emissions as long as they offset them, and that is why everything [related to climate 

action] at S Group starts from decreasing existing emissions. (S Group, 2021) 

 

Even the actors that might be perceived to have a vested interest in furthering the carbon offset 

market reject the idea of offsets as the only solution to mitigating climate change. For example, 

Verra, the Finnish Biochar Association, Compensate, and Puro.earth all hold that offsets are a part 

of a solution and/or see it as a temporary solution until the decarbonization of society or the green 

transformation is well underway.  

 

It’s where companies – largely in the private sector and the voluntary space – 

companies are making commitments under science-based targets to achieve net zero 

or carbon neutrality. There’s the mitigation hierarchy where, firstly, they reduce their 

own Scope 1-2 emissions, but then, residual emissions that can’t be reduced, there’s 

an opportunity of offsets of playing a big role. (Verra, 2021) 
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I think that biochar alone is not enough [to mitigate climate change] – but it is part of 

a bigger puzzle, and it has big positive impacts. (The Finnish Biochar Association, 

2021) 

 

…offsetting should support emission reductions as a primary climate change 

mitigation tool… (Compensate, 2021) 

 

It is important to emphasize here that emission cuts come first [before carbon offsets]. 

 (Puro.earth, 2021) 

 

As deep decarbonization moves on, there will be social changes – jobs will move to 

less-polluting industries … Economic turning points have never come without social 

changes. (Puro.earth, 2021) 

 

A systemic green transformation recognizes the structural causes of the climate crisis, and it seems 

that most actors support traces of this view. It is, however, often linked to a weaker version of 

ecomodernist discourse. This, in turn, is viewed in tandem with the techno-managerial view. There 

are no strong counter-narratives to a technocentric and ecomodernist view, which influences the 

way the problem is framed and how that influences policy making.  

 

 

5.6 Climate-centrism: Dilemmas of carbon reductionism  
 

Although sustainability is recognized as an overarching term that often accounts for environmental, 

social, and economic dimensions, there is a discursive formation that underlines the priority of the 

climate crisis. The prioritization can happen at the expense of other environmental issues, such as 

biodiversity loss and resource scarcity, or other issues of social and economic sustainability, such as 

global poverty, inequality, and discrimination. There is a narrative that emphasizes the climate 

crisis as the most urgent sustainability challenge that requires a response now. The climate-centered 

discourse culminates in carbon neutrality, which is a shared ideal among virtually all actors. S 

Group and Microsoft’s climate goals and the Finnish Biochar Association’s view are examples of 

these. 
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When did carbon offsets become relevant for us? Climate grew as large as it did in 

our sustainability program because it is societally relevant. It is natural to aim for 

carbon neutrality, and through that, aim for a greater societal impact … Biodiversity 

is recognized, too. We want to support it. Equity, equality, women – these are still 

developing. (S Group, 2021) 

 

Achieving our carbon negative goal by 2030 will require more than carbon reduction. 

(Microsoft, 2021) 

 

Carbon sequestration and carbon capture will become one of the most significant 

applications [of biochar]. (The Finnish Biochar Association, 2021) 

 

The climate-centered storyline is often implicit, rather than the actor explicitly stating that climate is 

the sole sustainability goal that matters. This can be seen as the actor’s undivided focus on climate. 

Different dimensions and extents to this exist. For Finnwatch, for example, the starting point of 

climate action is human rights, which they believe are threatened by the climate crisis.  

 

Our starting point is human rights: climate change has already advanced so much 

that all future emissions have an effect on human rights.  

(Finnwatch, 2021) 

 

Some actors recognize that there are other sustainability goals that can be reached with offsets, but 

they are usually seen as additional to climate benefits. Biochar is viewed as a tool that can address 

multiple sustainability goals, although the focus is on climate mitigation. 

  

To some extent businesses are interested in biodiversity benefits [of offsets], but it is 

additional to climate benefits. (Finnwatch, 2021) 

 

Some offset services have side benefits; for example, Taimiteko with their swanp 

restoration projects, Hiilipörssi with their swamp restoration projects, and FSD with 

their global development projects … Gold Standard, in addition to climate benefits, 

provides the possibility to advance other sustainability issues, for example 

employment. (Finnwatch, 2021) 
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The climate-centered discourse is deeply ingrained. Because of the hegemony of climate urgency, 

there is very little room for discussing other ecological, social, or economic issues. This can be 

problematic because the scope of the ecological crisis is much wider and deeper and not limited to 

the climate crisis. In the case of carbon offsets, this has been seen in offset projects where carbon 

sequestration has led to considerable deterioration of other sustainability metrics. 

The climate-centered discourse, hence, disregards the full complexity and dynamic 

nature of the ecological issue. This means that the discourse starts to shape the way in which we 

understand reality, and it creates a circle where the problem influences the policy making, policy 

influences research, and vice versa. In other words, the climate-centered narrative restricts actors in 

their own production and pursuit of knowledge. 
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6. Discussion and conclusion  

 

As the climate, biodiversity, and resource crisis is running rampant, humanity is forced to find 

solutions that will secure our common future. It has been suggested that the 1,5-degree path – a 

level of warming that is widely considered safe by the scientific community – cannot be met by 

emission reductions, but rather, there is a need for carbon captures with an existing or future carbon 

offsetting technology (e.g. IPCC, 2018). Biochar has been applauded as a NET that has a high 

potential to sequester carbon in, for example, soil, for centuries or even millennia. Although there is 

a lot of excitement about the possibilities of biochar as a NET and voluntary carbon trading, paucity 

of practice and regulation prevail.  

The future of our planet is chained to the narratives of the present. According to Leach 

et al. (2010b), the complex and dynamic reality towards a low-carbon future consists of multiple 

and contested pathways. ‘Pathways to sustainability’, a term coined by Leach et al. (ibid.: 5), refers 

to “alternative possible trajectories for knowledge, intervention and change which prioritize 

different goals, values and functions.” The pathways can detect different strategies to deal with the 

changing world – to either control it or respond to it. Hence, the solutions to the ecological crisis 

that are created are closely connected to the different pathways to sustainability that are available to 

us. A critical discourse analysis can decode and unwind the possible meanings that exist in different 

discourses that create pathways to sustainability. Hajer (1995: 65) argues that the power of narrative 

is based on whether it sounds right, which he calls an argumentative approach to discourse.  

I have shown in this study that low-carbon pathways including biochar and the 

voluntary carbon markets are bound in five interlinked discursive patterns: biochar as a magic 

bullet, market-led low-carbon pathway, techno-managerialism, traces of more transformative 

greening, and climate-centrism. The pattern in which biochar is seen as a magic bullet emphasizes 

the technological might of biochar and offsets. This view is linked with strongest and most 

comprehensive of the five patterns, the techno-managerial pattern. While technocentrism 

emphasizes the role of new and emerging technologies, managerialism relies on measurable and 

organizable solutions to advance a low-carbon future. An example of this view would be the use of 

carbon offsets in ‘managing’ climate change, and in the case of carbon markets and biochar, 

managerialism is evident, for example, in the idea of carbon accounting, which is often compared to 

financial accounting.  

The strong narrative formations of techno-managerialism and biochar as a magic 

bullet form an ecomodernist notion of sustainability. Linked to this is the narrative that emphasizes 
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the role of the market in finding solutions to the ecological crisis. This cluster of discursive 

formations is created and recreated by different actors, forming multiple separate and overlapping 

discourse coalitions. According to Hajer (1995: 65), these coalitions are formed as actors struggle 

for discursive hegemony, and they have a linguistic basis rather than one based on the actors’ 

interests alone. Also, the location of discourse coalitions might differ and there might be 

unexpected actors who produce and reproduce the storylines, such as researchers, activists, and 

journalists, and not only the ‘official players’. I argue that these discourse coalitions are extremely 

strong in influencing decision making about biochar and voluntary carbon offsets. Hence, a key 

finding of this thesis is that there is virtually no criticism of the framing of the problem of, which 

limits our understanding of the problem. When there is no space for questioning the role of the 

market, for example, virtually every actor’s focus stays on finding solutions within the market, 

although the more important question could be whether market forces is advancing our journey 

towards a low-carbon future.  

Linked to the restricted framing of the issue, there is a lack of imagination of the 

variety of possible solutions that would contribute to sustainable low-carbon futures. The similar 

framing of the problem by different actors leads to limited solutions, and, for example, limited 

government regulation becomes obvious to all. A pathway that restricts the imagination has been 

created. This inevitably influences the policy-making process and consequent research that is done 

around the problem. The framing feeds the imagination, which feeds policy making and research. 

Indeed, as biochar and voluntary carbon market narratives are strongly centered in a 

techno-managerial and ecomodernist views, it seems as though the focus on why we ought to act on 

the ecological crisis is lost. Different actors seem to be more interested in conserving what already 

exists – fossil capitalism with its current structures and institutions – than addressing the complex 

question that is the crisis. This is evident in the way actors view a more transformative green 

transformation. Virtually all actors seem to share a view that carbon offsets are not the sole, or even 

the most important, solution to a low-carbon future. Hence, there is a rather strong perspective that 

recognizes the need for a deeper decarbonization of society. However, the transformative notion is 

closely linked to techno-managerialism, ecomodernism, and, again, the importance of the market in 

finding potential solutions. 

Related to these five discursive patterns, there are difficult questions that remain 

unanswered: What are we ruling out if we focus solely on the hegemonic narratives of the green 

transformation? Will some solution be completely ruled out? Whose voice is heard and whose is 

not? If we only focus on mitigating climate change, what will happen to other sustainability goals? 

As we are moving closer to an ecological collapse, there should be more research on these 
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questions, the different pathways to low-carbon futures, and decision-making models, through 

which the needed transformative policy is created.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 54 

References 

 

 

Bibliography 
 

AgriChar (2021). AgriChar research group. http://biochar-hy.blogspot.fi/p/university-of-helsinki-

biochar-team.html. Accessed 8 October 2021. 

 

Biology Online (2021). Biology Online. https://www.biologyonline.com. Accessed 12 August 2021. 

 

Bäckstrand, K., Khan J., Kronsell, A. and Lövbrand, E. (2010). Environmental Politics and 

Deliberative Democracy: Examining the Promises of New Modes of Governance. Edward Elgar, 

Cheltenham. 

 

Brandão, M. and Müller-Wenk, R. (2010). “Climatic impact of land use in LCA—carbon transfers 

between vegetation/soil and air” in the International Journal of Life Cycle Assessment. 15, pp. 172-

182. 

 

Brundtland, G. (1987). Report of the World Commission on Environment and Development: Our 

Common Future. https://sustainabledevelopment.un.org/content/documents/5987our-common-

future.pdf. Accessed 15 April 2021. 

 

Bryant, G. (2016). “The Politics of Carbon Market Design: Rethinking the Techno-politics and 

Post-politics of Climate Change” in Antipode. 48(4). pp. 877-898. 

 

http://biochar-hy.blogspot.fi/p/university-of-helsinki-biochar-team.html
http://biochar-hy.blogspot.fi/p/university-of-helsinki-biochar-team.html
https://www.biologyonline.com/
https://sustainabledevelopment.un.org/content/documents/5987our-common-future.pdf
https://sustainabledevelopment.un.org/content/documents/5987our-common-future.pdf


 55 

Cowie, A., Woolf, D., Gaunt, J., Brandão, M., Anaya de la Rosa, R., and Cowie, A. (2015), 

“Biochar, carbon accounting and climate change” in Lehmann, J., & Joseph, S. (Eds.) (2015). 

Biochar for Environmental Management: Science, Technology and Implementation. 2nd ed. 

Routledge, London, UK. 

 

Clement, C. R., Denevan, W. M., Heckenberger, M. J., Junqueira, A. B., Neves, E. G., Teixeira, W. 

G., Woods, W. I. (2015), “The domestication of Amazonia before European conquest” in 

Proceedings of the Royal Society Series B 282. No. 1812. 

 

Davies, B & Harré, R. (1990). “Positioning: The Discursive Production of Selves” in Journal for 

the Theory of Social Behaviour. 20(1). pp. 43-63. 

 

Edelmann (2021). Edelman Trust Barometer 2021. 

https://www.edelman.com/sites/g/files/aatuss191/files/2021-01/2021-edelman-trust-barometer.pdf. 

Accessed 27 August 2021. 

 

EIA (2021). Coal explained. https://www.eia.gov/energyexplained/coal/. Accessed 12 August 2021. 

 

Ernsting A., Smolker R., & Paul, H. (2011). “Biochar and carbon markets” in Biofuels. 2(1). pp. 9-

12. 

 

European Biochar Certification (2012), European Biochar Certificate – Guidelines for a 

Sustainable Production of Biochar. http://www.european-biochar.org/en/download. Accessed 20 

May 2021. 

 

https://www.edelman.com/sites/g/files/aatuss191/files/2021-01/2021-edelman-trust-barometer.pdf
https://www.eia.gov/energyexplained/coal/
http://www.european-biochar.org/en/download


 56 

The European Comission (2021). A European Green Deal. 

https://ec.europa.eu/info/strategy/priorities-2019-2024/european-green-deal_en. Accessed  

2 October 2021.  

 

The Finnish Biochar Association (2021a). The Finnish Biochar Association. Available at: 

https://www.suomenbiohiili.fi/biochar/. Accessed 30 August 2021. 

 

The Finnish Biochar Association (2021b). Mitä biohiili on? https://www.suomenbiohiili.fi/biohiili/. 

Accessed 24 May 2021. 

 

Fink, L. (2020). Larry Fink’s 2020 Letter to CEOs. https://www.blackrock.com/corporate/investor-

relations/larry-fink-ceo-letter. Accessed 5 June 2021. 

 

Finnish Government (2019). Programme of Prime Minister Sanna Marin’s Government 10 

December 2019. Inclusive and competent Finland – a socially, economically and ecologically 

sustainable society. https://julkaisut.valtioneuvosto.fi/handle/10024/161935. Accessed 2 October 

2021. 

 

Hajer, M. (1995). The Politics of Environmental Discourse: Ecological modernization and the 

policy process. Clarendon Press, Oxord, UK. 

 

Glavič, P. and Lukman, R. (2007). “Review of sustainability terms and their definitions” in Journal 

of Cleaner Production. 15(18). pp. 1875–1885. 

 

https://ec.europa.eu/info/strategy/priorities-2019-2024/european-green-deal_en
https://www.suomenbiohiili.fi/biochar/
https://www.suomenbiohiili.fi/biohiili/
https://www.blackrock.com/corporate/investor-relations/larry-fink-ceo-letter
https://www.blackrock.com/corporate/investor-relations/larry-fink-ceo-letter
https://julkaisut.valtioneuvosto.fi/handle/10024/161935


 57 

Gupta, A. and Bais, A. S. (2020). Carbon Capture and Storage Market Size By Technology (Pre 

Combustion, Post Combustion, Oxy-Fuel Combustion), By Application (Oil and Gas, Chemical 

Processing, Power Generation, Others) Industry Analysis Report, Regional Outlook, Competitive 

Market Share & Forecast, 2020 – 2026. https://www.gminsights.com/industry-analysis/carbon-

capture-and-storage-market. Accessed 1 May 2021. 

 

Hansson, A., Haikola, S., Fridahl, M., Yanda, P., Mabhuye, E. and Noah, P. (2021). “Biochar as 

multi-purpose sustainable technology: experiences from projects in Tanzania” in Environment, 

Development and Sustainability. 23. p. 5182–5214. 

 

Heckenberger, M. J., Kuikuro, A., Kuikuro, U. T., Russell, J. C., Schmidt, M., Fausto, C., 

Franchetto, B. (2003), “Amazonia 1492: Pristine Forest or Cultural Parkland?” in Science. 

301(5640). pp. 1710-1714. 

 

The International Biochar Initiative (2020). Biochar in Carbon Trading Markets. https://biochar-

international.org/protocol/. Accessed 18 August 2021. 

 

The International Biochar Initiative (2021). About IBI – Mission. https://biochar-

international.org/about-ibi/. Accessed 18 August 2021. 

 

IPCC (2018). Special Report: Global Warming of 1.5 C – Summary for Policy Makers. 

https://www.ipcc.ch/sr15/chapter/spm/. Accessed 2 March 2021. 

 

Jokinen, A. & K. Juhila (1993). ”Valtasuhteiden analysoiminen” in Diskurssianalyysin aakkoset. 

Eds. Jokinen, A., Juhila, K. & E. Suoninen. pp. 75- 108. Vastapaino, Tampere. 

https://www.gminsights.com/industry-analysis/carbon-capture-and-storage-market
https://www.gminsights.com/industry-analysis/carbon-capture-and-storage-market
https://biochar-international.org/protocol/
https://biochar-international.org/protocol/
https://biochar-international.org/about-ibi/
https://biochar-international.org/about-ibi/
https://www.ipcc.ch/sr15/chapter/spm/


 58 

 

Leach, M., Fairhead, J., Fraser, J. and Lehner, E. (2010a). Biocharred Pathways to Sustainability? 

Triple Wins, Livelihoods and the Politics of Technological Promise. STEPS Working Paper 41. 

STEPS Centre, Brighton, UK. 

 

Leach, M., Scoones, I. and Stirling, A. (2010b). Dynamic Sustainabilities: Technology, 

Environment, Social Justice. Earthscan, Oxford, UK. 

 

Leach, M., Scoones, I., and Newell, P. (2015). Politics of Green Transformations. Routledge, 

London, UK. 

 

Leach, M., Fairhead, J. and Fraser, J. (2012). “Green grabs and biochar: Revaluing African soils 

and farming in the new carbon economy” in Journal of Peasant Studies. 39(2). pp. 285-307. 

 

Lee, J., Sarmah, A. J., and Kwon, E. E. (2019). “Production and Formation of Biochar” in Biochar 

from Biomass and Waste. Eds. Yong Sik Ok, Daniel C.W. Tsang, Nanthi Bolan, J.M. Novak.  

Elsevier, Amsterdam, the Netherlands. pp. 3-18.  

 

Lehmann, J. and Joseph, S. (2015), “Biochar for environmental management: an introduction” in 

Biochar for Environmental Management: Science, Technology and Implementation. 2nd ed. Eds. 

Lehmann, J., & Joseph, S. Routledge, London, UK. pp 1-14. 

 

Meadows, D. (1972). Limits to Growth. Potomac Associates, Washington, DC, USA. 

 



 59 

McKibben, B. (2009). “Plants Suck” in Orion Magazine. https://orionmagazine.org/article/plants-

suck/. Accessed 10 October 2021. 

 

McKinsey (2021). A blueprint for scaling voluntary carbon markets to meet the climate challenge 

https://www.mckinsey.com/business-functions/sustainability/our-insights/a-blueprint-for-scaling-

voluntary-carbon-markets-to-meet-the-climate-challenge. Accessed 16 March 2021. 

 

The Ministry of Agriculture and Forestry of Finland (2021). Esiselvitys maankäyttösektorin 

hiilikompensaatiohankkeista. https://mmm.fi/-/esiselvitys-maankayttosektorin-

hiilikompensaatiohankkeista. Accessed 27 August 2021. 

 

The Ministry of the Environment (2019). Ilmastobarometri 2019. https://www.ymparisto.fi/fi-

FI/Kartat_ja_tilastot/Ilmastobarometri_2019_Suomalaiset_haluav(49670). Accessed 27 August 

2021. 

 

The Ministry of the Environment (2021). Vapaaehtoisten päästökompensaatioiden sääntely. 

https://julkaisut.valtioneuvosto.fi/handle/10024/163347. Accessed 27 August 2021. 

 

Moore, J. (2016). Anthropocene or Capitalocene?: Nature, History, and the Crisis of Capitalism. 

PM Press, Oakland, California, USA. 

 

Neves, E. G., Petersen, J.B., Bartone, R.N., da Silva, C.A. (2003). “Historical and socio-cultural 

origins of Amazonian Dark Earths” in Amazonian Dark Earths: Origin, properties, management. 

pp. 29-50. 

 

https://orionmagazine.org/article/plants-suck/
https://orionmagazine.org/article/plants-suck/
https://www.mckinsey.com/business-functions/sustainability/our-insights/a-blueprint-for-scaling-voluntary-carbon-markets-to-meet-the-climate-challenge
https://www.mckinsey.com/business-functions/sustainability/our-insights/a-blueprint-for-scaling-voluntary-carbon-markets-to-meet-the-climate-challenge
https://mmm.fi/-/esiselvitys-maankayttosektorin-hiilikompensaatiohankkeista
https://mmm.fi/-/esiselvitys-maankayttosektorin-hiilikompensaatiohankkeista
https://www.ymparisto.fi/fi-FI/Kartat_ja_tilastot/Ilmastobarometri_2019_Suomalaiset_haluav(49670)
https://www.ymparisto.fi/fi-FI/Kartat_ja_tilastot/Ilmastobarometri_2019_Suomalaiset_haluav(49670)
https://julkaisut.valtioneuvosto.fi/handle/10024/163347


 60 

Pacini, H., Assunção, L., van Dam, J. and Toneto Jr, R. (2013). “The price for biofuels 

sustainability” in Energy Policy. 59. pp. 898–903. 

 

Puro.earth (n.d.), Puro.earth CO2 Removal Marketplace – General Rules: Version 2.0. 

https://static.puro.earth/live/uploads/tinymce/Puro_Documents/Puro-Rules-CO2-removal-

marketplace_v2.0_final.pdf. Accessed 23 August 2021. 

 

Riikonen, A. (2019). Biohiili ja sen käyttömahdollisuudet viherrakentamisessa in 

Kaupunkiympäristön julkaisuja 2019:19. Helsingin kaupunki, Helsinki, Finland. 

 

Roulston, C. & Choi, M. (2018), “Qualitative Interviews” in SAGE Handbook of Qualitative Data 

Collection. Ed. Flick, U. SAGE Publications, Ltd., London, UK. 

 

Royal Society (2009). Geoengineering the Climate: Science, Governance and Uncertainty, 

September 2009. The Royal Society, London. 

 

Soentgen, J., Hilbert, K., von Groote-Bidlingmaier, C., Herzog-Schröder, G., Erich Pabst, E., 

Timpf, S. (2017). “Terra preta de índio: Commodification and Mythification of the Amazonian 

Dark Earths”. GAIA – Ecological Perspectives for Science and Society. 26(2). pp. 136-143. 

 

Taylor, S. (2001). “Locating and conducting discourse analytic research” in Discourse as a data: a 

guide for analysis. Eds. Wetherell, M., Taylor, S. & J. Yates Simeon. Sage Publications, London. 

pp. 5-48. 

 

https://static.puro.earth/live/uploads/tinymce/Puro_Documents/Puro-Rules-CO2-removal-marketplace_v2.0_final.pdf
https://static.puro.earth/live/uploads/tinymce/Puro_Documents/Puro-Rules-CO2-removal-marketplace_v2.0_final.pdf


 61 

Van Dijk, T. A. (2015). “Critical Discourse Analysis” in The Handbook of Discourse Analysis. 2nd 

ed. Eds. Deborah Tannen, Heidi E. Hamilton, Deborah Schiffrin. John Wiley & Sons, Hoboken, NJ, 

USA. pp. 466-485. 

 

Verheijen, F. G. A., Bastos, A. K., Schmidt, H-P., Brandao, M. and Jeffery, S. (2015). “Biochar 

Sustainability and Certification” in Biochar for Environmental Management: Science, Technology 

and Implementation. 2nd ed. Eds. Lehmann, J., & Joseph, S. Routledge, London, UK. pp 795-812. 

 

Web of Science (2021). Web of Science. 

https://access.clarivate.com/login?app=wos&alternative=true&shibShireURL=https:%2F%2Fwww.

webofknowledge.com%2F%3Fauth%3DShibboleth&shibReturnURL=https:%2F%2Fwww.webofk

nowledge.com%2F&roaming=true. Accessed 10 March 2021. 

 

Weedon, C. (1987). Feminist Practice and Post-Structuralist Theory. 2nd edition. Basil Blackwell, 

Oxford, UK. 

World Bank (2020). State and Trends of Carbon Pricing 2020. 

https://openknowledge.worldbank.org/handle/10986/33809. Accessed 27 August 2021. 

 

Units of analysis 

 

Interviews 

The Finnish Biochar Association (2021). Personal interview. Interview by Matti Pousi [Microsoft 

Teams]. 17 May 2021. 

 

https://access.clarivate.com/login?app=wos&alternative=true&shibShireURL=https:%2F%2Fwww.webofknowledge.com%2F%3Fauth%3DShibboleth&shibReturnURL=https:%2F%2Fwww.webofknowledge.com%2F&roaming=true
https://access.clarivate.com/login?app=wos&alternative=true&shibShireURL=https:%2F%2Fwww.webofknowledge.com%2F%3Fauth%3DShibboleth&shibReturnURL=https:%2F%2Fwww.webofknowledge.com%2F&roaming=true
https://access.clarivate.com/login?app=wos&alternative=true&shibShireURL=https:%2F%2Fwww.webofknowledge.com%2F%3Fauth%3DShibboleth&shibReturnURL=https:%2F%2Fwww.webofknowledge.com%2F&roaming=true
https://openknowledge.worldbank.org/handle/10986/33809


 62 

Finnwatch (2021). Personal interview. Interview by Matti Pousi [Microsoft Teams]. 16 June 2021.  

 

Lassila & Tikanoja (2021). Personal interview. Interview by Matti Pousi [Microsoft Teams]. 27 

May 2021. 

 

Puro.earth (2021). Personal interview. Interview by Matti Pousi [Microsoft Teams]. 31 May 2021. 

 

S Group (2021). Personal interview. Interview by Matti Pousi [Microsoft Teams]. 11 May 2021. 

 

Tammeorg, P. (2021). Personal interview. Interview by Matti Pousi [Microsoft Teams]. 17 June 

2021. 

 

Verra (2021). Personal interview. Interview by Matti Pousi [Microsoft Teams]. 14 June 2021. 

 

Written texts  

Biofuelwatch (2020). What have we learned about biochar since Biofuelwatch 2011 report was 

published? https://www.theccc.org.uk/wp-content/uploads/2020/07/biochar-briefing-2020.pdf. 

Accessed 5 May 2021. 

 

Compensate (2021). Reforming the voluntary carbon market. 

https://www.compensate.com/reforming-the-voluntary-carbon-market. Accessed 10 May 2021. 

 

Finnwatch (2021). Anekauppaa vai ilmastotekoja? Vapaaehtoisen päästökompensaation kysyntä, 

tarjonta ja laatu Suomessa. https://finnwatch.org/fi/julkaisut/anekauppaa-vai-ilmastotekoja. 

Accessed 8 May 2021.  

https://www.theccc.org.uk/wp-content/uploads/2020/07/biochar-briefing-2020.pdf
https://www.compensate.com/reforming-the-voluntary-carbon-market
https://finnwatch.org/fi/julkaisut/anekauppaa-vai-ilmastotekoja


 63 

 

Microsoft (2021). Microsoft carbon removal – Lessons from an early corporate purchase. 

https://query.prod.cms.rt.microsoft.com/cms/api/am/binary/RE4MDlc. Accessed 10 May 2021.  

 

The Ministry of the Environment (2021). Vapaaehtoisten päästökompensaatioiden sääntely. 

https://julkaisut.valtioneuvosto.fi/handle/10024/163347. Accessed 27 May 2021. 

 

 

https://query.prod.cms.rt.microsoft.com/cms/api/am/binary/RE4MDlc
https://julkaisut.valtioneuvosto.fi/handle/10024/163347

	List of acronyms
	Figures and tables
	1. Introduction
	1.1 Research questions, approach, and methods
	1.2 Structure of the thesis

	2. Theoretical approach: Environmental discourses and pathways to sustainability
	2.1 Dynamic sustainability
	2.2 Critical discourse analysis on environment
	2.2 Pathways approach and prevalent narratives of green transformation

	3. Materials and methods
	3.1 Research materials
	3.2 Data analysis

	4. The promises of biochar and voluntary carbon markets
	4.1 Uses of biochar: double, triple, quadruple, n-tuple wins?
	4.2 The emerging market for voluntary carbon trading

	5. Analysis: The discursive making of the biochar-based offset market
	5.1 Discursive patterns
	5.2 Biochar as a ’magic bullet’: Variations of technocentric narratives
	5.3 Market-led low-carbon pathway: Net negativity through biochar-based voluntary offsetting
	5.4 Techno-managerialism as a solution to market problems
	5.5 Traces of more transformative greening
	5.6 Climate-centrism: Dilemmas of carbon reductionism

	6. Discussion and conclusion
	References
	Bibliography
	Units of analysis


