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Abstract:  

With changes in climate and increasing resource scarcity in the future, transition towards a more sustainable 

and resilient agriculture system that promotes maintenance of a  range of ecosystem services is important. 

Meanwhile, significant global greenhouse gas reduction targets require all sectors including agriculture to take 

radical actions immediately. Carbon farming is a promising approach which can contribute to mitigating climate 

change, increase soil accumulation and fertility, enhance ecosystem services and increase productivity within a 

range of farming systems. Currently, Sweden does not have any formal carbon farming projects. As the 

implementation of carbon farming is likely to be location, technology and circumstance specific, a case study was 

undertaken in Sweden in order to cast light on the envisaged synergies and trade-offs associated with carbon farming 

by assessing the opportunities and barriers to farmer’s sustainable livelihoods. Eleven pilot farmers from south 

and central Sweden participated in the case study. Data were collected through online survey. Findings suggest 

that opportunities and barriers to enhance the carbon sink potential of farmlands are closely linked to people’s 

livelihoods as well as their broader context and; Swedish farmers are interested in incorporating carbon farming 

practices within their existing farming systems. Further, opportunities and barriers were found in relation to 

different assets, external shocks and the policy environment. Moreover, carbon farming has the potential to 

promote sustainable rural livelihoods in Sweden by reducing farmer’s vulnerability context and enhancing 

farmer’s assets and livelihood strategies. 
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Summary:  

The process of transforming agricultural practices or land use in order to increase the amount of carbon stored in the 

soil and vegetation, and to reduce greenhouse emissions from livestock, soil or vegetation is referred to as carbon 

farming. Through increasing carbon in soil, carbon farming emerges as a triple-win by reversing CO2 emissions, 

enhancing productivity and building resilience against the effects of climate change. This thesis conducted a case study 

comprising of 11 pilot farms to elicit an understanding of the potential of carbon farming in Sweden from the sustainable 

livelihoods perspective. Through transforming to a more sustainable land management system such as carbon farming, 

the rural livelihoods in Sweden would become more resilient when facing climatic and other external shocks, and overall 

become more sustainable. Farmers in Sweden have a good physical and financial capitals base to implement carbon 

farming. The co-benefits carbon farming in terms of climate change resilience are particularly attractive for farmers 

exposed to drought and soil erosion issues. Sweden’s different agricultural policies (Rural Development Programme 

and Common Agricultural Policy) and agricultural organisations could provide essential support to address knowledge 

gaps and provide incentives during the carbon farming transition. However, additional changes need to be made within 

the policy environment in order to enable training and financial support to enhance the implementability of carbon 

farming and to make it more attractive to a broad cross-section of farmers. 
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1. Introduction 

1.1. Research Problem 

Human activities are estimated to have led to approximately 1.0°C of global warming above pre-industrial 

levels. Global warming is likely to reach 1.5°C between 2030 and 2052 at the current rate of increase 

(Masson-Delmotte et al., 2018). According to the climate models from IPCC SR15 report, a global warming 

of 1.5°C would cause severe environmental impacts with increased incidence of temperature extremes in 

most inhabited regions, sea level rise, biodiversity loss and ecosystem destruction, and negative social 

impacts (ibid). In order to limit global warming to 1.5°C, global net anthropogenic CO2 emissions should 

reach net zero around 2050 (ibid). This world requires rapid and far-reaching societal transformation. 

 

Globally, agriculture, forestry, and other land use sectors account for around a quarter of anthropogenic 

greenhouse gases (GHG) emissions, mainly from deforestation and agricultural emissions from livestock, 

soil and nutrient management (Edenhofer et al., 2014). To achieve the transition to zero emission and limit 

global warming below 1.5°C, agriculture and land use have big mitigation potential from both emissions 

reduction through land and livestock management, as well as an enhancement of removals of GHG (ibid). 

The global technical potential for reductions from agriculture by 2030 is estimated to be 5.5–6 billion tonnes 

of equivalent carbon dioxide (CO2e), of which close to 90 percent is to be achieved through increased carbon 

sequestration in soil and vegetation through changed cultivation measures, changed management of 

pastures, restoration of degraded lands, improved water management and other measures ( Smith et al., 

2008). Another study shows that enhanced carbon sequestration offers the potential to offset 5 to 15 percent 

of the global fossil-fuel emissions (Lal, 2004). The process of transforming agricultural practices or land 

use in order to increase the amount of carbon stored in the soil and vegetation (sequestration) and to reduce 

GHG emissions from livestock, soil or vegetation (avoidance) is referred to as carbon farming (Western 

Australia: Department of Primary Industries and Regional Development, 2019). 

 

Soils contain large quantities of carbon, mainly derived from decomposing plant residues, manure and 

microbes, etc. (Verschuuren, 2018). Soil organic carbon (SOC) constitutes the soil and originates from CO2 

in the atmosphere which is assimilated by plants through photosynthesis (Cederberg, Landquist & Berglund, 

2012). Therefore, SOC plays an important role in the global carbon cycle as a potential sink. Land 

management changes could have significant effects on SOC (Kätterer, 2012). And agriculture is identified 

as the most intensive form of land use, because of the amount of annual production and the intensity of 

mechanical soil disturbance by tillage (Haberl et al., 2007; Baker et al., 2007). Therefore, agriculture plays 

a crucial role in regard to global carbon cycle and has the sequestration potential to help achieve the net-

zero carbon emissions (Houghton, Hackler & Lawrence, 1999). Empirical data shows SOC concentration 

in Sweden increased from 2.48 percent to 2.67 percent for the last two decades (Poeplau et al., 2015). This 

0.19 percent increase corresponds to around 6 tonnes of extra carbon per hectare stored in the soil, assuming 

the topsoil layer is 25 cm and the bulk density is 1.25 tonnes / m3 (Cederberg, Landquist, & Berglund, 2012). 

Through improved land management practice, more CO2 from the atmosphere can be sequestered in the 

agricultural land which makes it act as a carbon sink (Poeplau et al., 2015). However, it is noteworthy that 

soils can only store a finite amount of carbon before it reaches a saturation. Further, the carbon sequestration 

process is reversible that the stored carbon in soils could be emitted again with deep tillage and other soil 

disturbance (Verschuuren, 2018).  

 

Sweden has set a climate target to reach net-zero greenhouse gas emissions by 2045, which means that its 

national emissions should be reduced by at least 85 percent by 2045 from 1990 levels. Apart from different 

ways of reducing emissions throughout the economy, to meet the net-zero emissions target, supplementary 

measures such as negative emission technologies are needed to offset the remaining emissions (The Swedish 

Climate Policy Council, 2019). However, based on the scenarios developed by Swedish Environmental 

Protection Agency, the existing policy environment is not capable of enabling the transformations required 

to meet the proposed targets (ibid). Additional policies for reducing domestic emissions as well as broader 

engagements among different initiatives are needed (ibid). In 2020, Sweden published a national strategy 

and action plan for achieving net-zero greenhouse gas emissions by 2045. It recommends investments in 
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supplementary measures without delay to gain experience and find the most efficient and desirable way to 

achieve negative emissions. It has been suggested that these supplementary measures should be 

characterised by stable terms and conditions and clear targets (Sverige Klimatpolitiska vägvalsutredningen, 

2020). For example, land use, land use change and forestry (LULUCF) sector contributes the most removals 

of GHG. One target is set to create supplementary measures to sequestrate at least 1.2 million tonnes extra 

CO2e per year in forests and land up to 2030. And if any of the other types of supplementary measures fail 

to deliver in line with the direction, the gap can be compensated by more carbon sequestration in the 

LULUCF sector (ibid). Although carbon farming is not stipulated as a supplementary measure in this report, 

it can be assumed that carbon farming would qualify as such a measure. However, Sweden’s current 

agricultural policy environment, although including certain climate related measures, is largely inadequate 

as a catalyst for the widespread promotion of carbon farming to generate more carbon sequestration 

(Grosjean et al., 2018). 

 

Several studies have mentioned carbon farming as a promising approach to sequester carbon from the 

atmosphere, increase carbon sink in the LULUCF sector and thereby mitigate global warming. Climate 

change reports from the IPCC specify cropland management, grazing land management, management of 

soil organic content, restoration of degraded land, and management of livestock and manure as the most 

promising mitigation options (Smith et al., 2014). Although using the term “carbon farming”, this study 

applies the concept that also includes the reductions of other GHG emissions apart from CO2. Nevertheless, 

this study is mostly focused on increased uptake of CO2 in soil and vegetation when referring to carbon 

farming (Smith et al., 2008). Other terms used in this study include: carbon sequestration which is used to 

describe the effect of measures leading to increased carbon storage in land or vegetation, and sometimes the 

reductions in N2O emissions as well; GHG mitigation (potential) where mitigation can be translated into 

limitation, reduction or attenuation; carbon sink which refers to soil where carbon could be stored for a long 

time (Smith et al., 2008; Cederberg, Landquist, & Berglund, 2012). For example, changing land 

management from growing crops to grassland could double the SOC storage in topsoil, and the carbon 

sequestration in this form could last for more than 100 years, depending on climate and the soil texture 

(Poeplau et al., 2011).  

 

Alternatively, carbon farming could also be framed as a way of improving the conditions for farming (e.g. 

water holding capacity, soil fertility, withstanding droughts and floods, etc.), which have the very positive 

side effect of contributing to climate mitigation. Thus, by implementing carbon farming, the resilience 

against undesirable impact due to climate change is improved, and at the same time, it will contribute to 

climate mitigation (Kragt, Dumbrell & Blackmore, 2017). However, the overall impact of carbon farming 

as a climate change mitigation approach is still poorly understood (Smith et al., 2016). In this regard, other 

studies suggest that the enactment of carbon farming is likely to have a diverging impact on a broad range 

of stakeholders (EASAC, 2018). Currently, Sweden does not have any formal carbon farming projects. As 

the implementation of carbon farming is likely to be location, technology and circumstance specific, this 

exploratory study will undertake a case study in Sweden in order to cast light on the envisaged synergies 

and trade-offs associated with carbon farming by assessing the opportunities and barriers it has to farmer’s 

sustainable livelihoods (Tang et al., 2016). Eleven pilot farmers from south and central Sweden were 

involved as the case study in this research. 

1.2 Delimitation and Focus 

There are different types of carbon farming practices as well as different strategies to promote it. Although 

afforestation, reforestation and the usage of biochar (pyrolysis of biomass to form charcoal) are also 

included as carbon farming practices, these measures are currently not preferable from the Swedish farmer’s 

perspective (Svensson, 2018; Smith et al., 2016). Afforestation, reforestation and deforestation activities are 

relatively uncommon in Sweden (Thomson, 2014). Besides, land competition due to afforestation could 

decrease the total agricultural lands area in Sweden which might imperil the national food security goal. 

Moreover, turning open areas (especially pasture and meadow) into forests, some species risk becoming 

extinct in Sweden (Svensson, 2018). And adding biochar into soils to increase SOC is currently expensive 

which makes it financially infeasible compared to soil carbon storage through land management (Smith et 

al., 2016). Therefore, this study focuses on carbon farming methods of agricultural land management to 
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reduce GHG emissions, and to increase and fix carbon in soils in Sweden. Generally, soil carbon could be 

increased through two main ways. The first one is by increasing the net photosynthesis of covering plants 

on the lands (e.g. establishing perennial grasslands in vegetation-poor soil or higher harvest to increase crop 

residue). The second method is by reducing the degradation rate of soil carbon from land use changes (e.g. 

changed tillage intensity) (Cederberg, Landquist, & Berglund, 2012). Specially, some examples of land 

management measures to reduce GHG emissions, increase and fix carbon in soils include the use of 

conventional or organic no-till and conservation tillage systems, the use of periodic green fallows, winter 

cover crops and crop rotations that utilize semi-perennial crops, rotational grazing, reduced grassland 

management intensity, perennial cropping, nutrient management consisting of compost (crop residue 

addition) and organic manure, and judicious use of irrigation water (Verschuuren, 2018).  

 

As the main results come from local farmers, this study will analyse the potential of conducting carbon 

farming in Sweden from the farmer’s perspective. The focus includes assessing the current Swedish climate 

and agricultural policy environment to see whether and to what extent carbon farming could be promoted 

through these existing or proposed instruments, as well as the desirable co-benefits from carbon farming. 

This would provide the study with a more holistic view when analysing the synergies and trade-offs 

associated with carbon farming. This study also conducted a literature review with regard to the carbon 

farming experience from Australia to deepen the understanding of carbon farming projects in operation. 

Apart from the climate mitigation potential, the co-benefits of increased SOC on soil quality and agro-

ecosystem productivity are emphasised in this study. Generally, SOC can help soils to hold moisture and to 

better withstand wind and water erosion, and help cropping systems to better withstand droughts and floods. 

Some carbon farming measures such as conservation agriculture could also increase fertility for crops 

through restoring healthy soil microbial communities, and can increase biodiversity (Verschuuren, 2018).  

 

This study does not intend to investigate carbon farming’s carbon sequestration potential from a 

technical perspective, or how a nation-wide transition from the current agricultural system to carbon 

farming may come about. Rather it focuses on the pilot farmers who are likely to be interested in carbon 

farming projects in the main agricultural areas of Sweden (south and central) that may have relevance for 

transition towards a more sustainable rural livelihood. The motivation for using a case study approach with  

multiple pilot farmers was due to the relative lack of studies exploring the role of farmers in a sustainable 

agriculture transition, as well as the opportunity to attain a deeper understanding on the complex local socio-

ecological context (Robson, 2011). Thus, this research on carbon farming in relation to sustainable rural 

livelihoods, studied in pilot “sample” cases, could support the promotion of carbon farming as well as a 

more sustainable rural livelihood in Sweden.  

1.3 Aim and Research Questions 

Through conducting surveys with farmers, this study aims at revealing the potential opportunities and 

barriers of carbon farming in relation to the farmer’s different livelihood assets (natural, physical, financial, 

social, and human capitals), unforeseen system shocks such as drought and floods, and the existing policy 

environment. Additionally, this study aims to generate useful insights for policy makers and other 

organisations to develop instruments that could promote sustainable carbon farming practice in different 

contexts as means to mitigate climate change and improve the sustainability of Swedish rural livelihoods.  

 

Given the research aims and the explorative purpose described in the introduction, a main research question 

with two sub questions are outlined as follows. 

 

Main question: 

What are the opportunities and barriers of carbon farming implementation in Sweden viewed 

from a sustainable livelihoods perspective? 

 

Sub questions: 

What impact can carbon farming have on livelihood assets (the different capitals)? 

What potential livelihood outcomes are envisaged when carbon farming is integrated into 

existing farming practices? 
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2. Background 

2.1. Carbon Farming Experience from Australia 

Australia is one of the highest GHG emitters in the world with the highest emissions per capita among all 

developed countries (Verschuuren, 2017). To meet its pledge under the United Nations Framework 

Convention on Climate Change, in 2011, Australia introduced the Carbon Farming Initiative (CFI), a project 

based, baseline and credit offset scheme (the emissions reductions between the established baseline 

emissions and the actual emissions are eligible for credits) for emissions and removals from the land use, 

land use change and forestry, agriculture and waste sectors. Under the initiative, approved offset projects 

are able to generate Australian carbon credit units (ACCUs) for each tonne of CO2e emissions abated or 

sequestered (Macintosh, 2013). These projects designed to operate between 25 and 100 years (Verschuuren, 

2018). The government is the main buyer for these ACCUs through reverse auctions or other means with 

the Emissions Reduction Fund (ERF). A total budget of $1.95 billion was allocated to purchase these 

emissions reductions between 2015 and 2019. These credits could also be sold in the private market to 

people and businesses to offset their emissions (Verschuuren, 2017). Currently, the carbon price in Australia 

is around $10 per tonne of CO2, which is not enough to achieve a full-scale agricultural reform against 

climate change (Plumer & Popovich, 2019). According to the Carbon Pricing Leadership Coalition (2019), 

the suitable price would need to be $40-80 per tonne of CO2 by 2020 and $50-100 by 2030 to catalyse 

further emissions reductions. Nonetheless, as the only country with a rather broad set of methodologies in 

place to incentivise farmers for all kinds of carbon farming projects, Australia could bring valuable 

experience for Sweden to utilise the potentials of agricultural land as a carbon sink and mitigate climate 

change (Verschuuren, 2017). 

 

Initially, there were only a few farmers who were active in developing carbon sequestration practices 

(Verschuuren, 2018. For example, the Tallawang carbon sequestration project combined water management 

through construction of swales to slow water flow and rotational grazing practices to improve the healthy 

landscape. As a result, within ten years, these measures led to a 250% increase in livestock carrying capacity, 

a 15 to 23 percent profit margin on cattle production, improved landscape hydrology and increased native 

biodiversity (Soils for Life, 2012). The soil carbon project was singled out because of its positive impacts 

especially on soil quality and agricultural production, which attracted other farmers to gradually get engaged 

as well (Verschuuren, 2018). However, overall, the farming sector in Australia is rather conservative. 

Farmers tend to stick to the traditional farming practices and often consider that environmental and climate 

policies serve as a barrier to the development of their agricultural enterprise. Through years of experience 

with the CFI, assured financial incentives offered by the ERF has had the biggest influence on farmer’s 

participation rates (Verschuuren, 2017). Thus, the government is important in terms of maintaining a 

consistent policy environment and possibly promoting the scaling up of cap-and-trade carbon market with 

additional buyers from companies to attract more carbon farming participations. It could be a win-win 

situation for both farmers to earn incomes from carbon credits and companies to find ways to meet their 

emission reduction goals. However, the threshold of abatement of minimum 2000 tonnes of CO2e would 

exclude small-scale farmers from joining the CFI projects (ibid). To solve this issue, some carbon agencies 

who help farmers apply for and run CFI projects aggregate these small farms into one big project and help 

develop the suitable methodologies to practice carbon farming. And they make profits from a portion of the 

generated carbon credits (ibid).  

 

Apart from the monetary incentives CFI brings in, carbon farming could also generate different desirable 

co-benefits for the farmers, such as the improvement of soil quality, productivity and climate change 

resilience (Western Australia: Department of Primary Industries and Regional Development, 2019). The 

raising of awareness of these co-benefits could serve as additional incentive for farmers to choose carbon 

farming. However, totally relying on carbon market to support carbon farming is inefficient means to 

redirect practices towards co-benefits. For example, blocks of mixed-species plantings , despite having 

higher biodiversity benefits (which receives ecosystem service payment), is not considered viable on 

relatively low rates of carbon sequestration and high establishment costs compared to the farming 

monocultures (Rooney & Paul, 2017). Depending on the different co-benefits carbon farming is aiming at, 

additional crediting besides the carbon payments might be needed. Thus, under the single CFI framework, 
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context-specific mechanisms are also required to gain more flexibility and make necessary adjustments to 

achieve multiple social-environmental co-benefits. Within the CFI, there are also other obstacles that could 

impede its success. One example is the sunk cost fallacy, that farmers may reject a carbon farming project 

because of the sunk costs associated with the abandonment of their existing practices and the costs to 

restructure their businesses to initiate new projects (Macintosh, 2013). Another major obstacle is the high 

transaction costs incurred by farmers or other participants (Verschuuren, 2018). These costs include “the 

time and expense associated with complying with a policy attending to the administrative requirements, 

obtaining legal advice, and registering property or emissions” (Gerber et al., 2010, p.396). In this 

circumstance, controlling and estimating CO2 emissions in agricultural sector are rather difficult because of 

the dispersion of emissions in time and space and their heterogeneity connected to biological processes, 

which increases the transaction costs particularly related to monitoring, reporting and verification (MRV ) 

(Cooper, Boston & Bright, 2013; Ancev, 2011). However, the simplifications of MRV process, other 

technical improvements and gaining experience will likely reduce the transaction costs in future (Climate 

Change Authority, 2014; Grosjean et al., 2018). Additionally, other obstacles include uncertainties in carbon 

markets and the international climate negotiations, the regulatory and overly restrictive integrity 

requirements and perverse impact risk management mechanisms. Solving these obstacles, CFI would have 

the capacity to significantly reduce the cost of achieving Australia’s mitigation targets and generate a 

number of important environmental co-benefits (Macintosh, 2013). 

2.2 Swedish Climate Strategy 

The overarching climate target in Sweden is to achieve net zero GHG emissions by 2045 and negative 

emissions thereafter. Emissions from Swedish territory are to be at least 85 percent lower in 2045 than they 

were in 1990 (Swedish Environmental Protection Agency, 2019a). The remaining 15 percent emissions may 

be covered by carbon sinks or emission reductions abroad through Clean Development Mechanism and 

Joint Implementation (The Swedish Climate Policy Council, 2019). There are 3 milestone targets that by 

2020 emissions are to be 40 percent lower than 1990, by 2030 emissions are to be 63 percent lower than 

1990 and by 2040 emissions are to be 75 percent lower than 1990 (ibid). However, based on the scenario 

from Swedish Environmental Protection Agency (2019b), a gap of approximately 15 million tonnes of CO2e 

remains for 2040. Achieving the 2045 climate target requires all sectors to reduce their emissions. Currently, 

Swedish climate strategy mainly focuses on the energy and transportation sector. For example, GHG 

emissions from domestic transport are targeted to reduce by at least 70 percent by 2030 from 2010 levels 

(The Swedish Climate Policy Council, 2019). Additionally, Sweden sets out a target of 100 percent 

renewable electricity production by 2040. Energy tax and CO2 tax are two important instruments that could 

influence the GHG emissions in Sweden (Swedish Environmental Protection Agency, 2019a).  

 

Meanwhile, supplementary measures are also needed alongside emission mitigation. Swedish national 

climate policy report suggests increasing carbon storage in agricultural lands as an important climate change 

mitigation measure (The Swedish Climate Policy Council, 2019). However, under the current climate 

policy, there are largely no incentives for measures that bring about increased removal of CO2 from the 

atmosphere. Nor are there any instruments that give market actors incentives to fund supplementary 

measures as an alternative to mitigating their own emissions (Sverige Klimatpolitiska vägvalsutredningen, 

2020). The climate mitigation opportunity resulting from the interaction between climate policy and the 

Common Agricultural Policy has been underappreciated in the policy debate. (Grosjean et al., 2018). 

Therefore, the newest Swedish negative emission strategy report emphasises the importance of furthering 

the mitigation potential from agriculture sector. Specially, three strategies are put forward. First, Sweden 

should continue working to ensure that climate measures that increase carbon sequestration and mitigate 

GHG emissions can also be supported in the future and afforded greater weight within the remit of the EU’s 

Common Agricultural Policy. Second, the Swedish Board of Agriculture should intensify existing advice, 

including the support that could be applied for, in order to establish additional measures that lead to 

increased carbon sequestration on existing agricultural land and agricultural land no longer being used for 

food and feed production. Finally, the potential design of existing and new measures to benefit carbon 

sequestration on agricultural land as well as the levels of compensation should be reviewed and investigated 

regularly under the Swedish Rural Development Programme. Measures that increase the opportunity to 

achieve several environmental objectives and that strengthen additional values in the agricultural landscape 
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should be prioritised, without hindering the achievement of other environmental objectives and the 

objectives of the National Food Strategy (ibid). A more detailed analysis regarding to the relevant 

agricultural policies that could further mitigate climate change will be discussed later in this chapter. 

2.3 The Swedish Agriculture Context  

2.3.1 An introduction of Agriculture in Sweden 

In spite of its northerly location, generally Sweden enjoys a temperate climate. However, agricultural 

conditions vary rather differently from south to north (Swedish Board of Agriculture, 2009). The relative 

cooler temperature in Sweden might limit agricultural production, but it also naturally reduces the pressure 

of pathogens and pests (Swedish Board of Agriculture, 2018). In the future, the conditions for agriculture 

in Sweden are predicted to become more favourable in terms of potential productivity because of climate 

change (SOU, 2007). However, there could be also drawbacks in the form of more frequent extreme weather 

events such as drought and flood, and increased risks of nutrient leaching (Fogelfors et al., 2009). With 

regard to access to water, Sweden has many lakes and streams and it is among the countries in the EU with 

the lowest groundwater pressure (Swedish Board of Agriculture, 2018).  

 

Farmland in Sweden covers around 3 million hectares and constitute 8 percent of the total land area, in 

which arable land accounts for approximately 2.5 million hectares and pasture and meadow accounts for 

0.5 million hectares. Particularly, cereals and temporary grass (slåtter och betesvall) covers most of the 

farmland with approximately 1 million hectares respectively (Swedish Board of Agriculture, 2020b). The 

farmland is spread unevenly throughout the country with most of it being in the south of the country due to 

more favourable soil and climate conditions. In the four northernmost counties, livestock farms dominate 

and there are many small farms. In central Sweden there are many large arable farms and fewer small farms. 

In the south, forestry, cattle and arable farming are mostly important (European Commission, 2019). 

Swedish crop production is dominated by cereals, mostly wheat, barley, and oats, as well as by grassland. 

Grains are mostly grown in the plain areas of south and central Sweden. Oilseed production, mostly rapeseed, 

is also located in the south and central areas. Potatoes are grown throughout Sweden, whereas sugar beets 

are only grown in the southernmost area. Fruit, vegetables, berries and decorative plants are cultivated 

mostly in the south of Sweden (Swedish Board of Agriculture, 2009). Over 50 percent of Swedish farms 

have animal production, in which dairy sector accounts for approximately one third of the total production 

value (Swedish Board of Agriculture, 2018). Overall, the export of agricultural products including cereal, 

meat, dairy, oils, fruit and vegetables from Sweden has steadily increased by over 50 percent for the last 6 

years (ibid).  

 

Generally, the number of commercial farms in Sweden is decreasing and at the same time, they are growing 

in size. There were totally 60 574 agricultural holdings in 2019, which decreased by 15 % since 2010 

(Swedish Board of Agriculture, 2019). Most farms are family businesses in which the family itself does 

most of the work and combines farming with occupation in other activities. One third of all farming-

enterprises combine income from farming with other related activities such as contracting (Swedish Board 

of Agriculture, 2009). On average, the farm size in Sweden is approximately 42 hectares (excluding pasture 

and meadow) (Swedish Board of Agriculture, 2019). Figure 1 shows the detailed farmland distribution in 

Sweden in regard to average farm size and the agricultural land proportion in each county in 2019. Farmers 

have made large investments in machinery and become increasingly specialised in businesses such as 

cereals, dairy or the rearing of pigs and bovine animals (Swedish Board of Agriculture, 2009). 
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Fig. 1. Average hectares of arable land per farm in each county 2019 (left) and the percentage of agricultural land in 

total land area in each county 2019 (right) (Swedish Board of Agriculture, 2019)  

 

Overall, prices for land and leaseholds are rising (UN DESA, 2007). Compared to other countries of the 

same size, the amount of agricultural land in Sweden is relatively small. At the same time, there is also 

space to create underlying conditions for higher carbon sequestration on such land through measures that 

may provide several additional values without affecting the domestic supply of food and other products. 

(Sverige Klimatpolitiska vägvalsutredningen, 2020).  

 

Since Sweden’s annexation into EU in 1995, the policy environment promoted sustainable agriculture by 

focusing on reducing nutrient emissions, enhancing ecosystem service and animal welfare, combined with 

increased productivity and profitability. Overall, Sweden enjoys a long-established support system aimed 

at encouraging and enabling sustainable development of agriculture and rural areas (Björklund, 2020). 

Sweden has two main principles in the production of agricultural products, that agri-food production should 

be driven by consumer demand and the production should be ecologically and economically sustainable. 

Sweden uses a combination of both market-based and non-market-based policy instruments to support the 

adoption of more sustainable technologies or practices, and measures to adapt to and mitigate climate 

change. Swedish farmers and food industries have to comply with environmental, food safety and animal 

welfare regulations, which are often higher than the EU standards (OECD, 2018). The Environmental 

Protection Agency of Sweden handles affairs concerning environmental protection and conservation, 

supervises the implement of environmental policies, and works both long-term and proactively for 

sustainable development. The agricultural units at each County Administrative Boards handle various forms 

of agricultural support and are responsible for extension services and training in their regions (Swedish 

Board of Agriculture, 2009). 

 

In Sweden, agricultural emissions of GHG are dominated by N2O from nitrogen turnover in the soil and 

methane from animal husbandry, while a minor part is CO2 from diesel use in agriculture (Cederberg, 

Landquist & Berglund, 2012). The most important impacts from these emissions are global warming and 

eutrophication (Engström, Nilsson & Finnveden, 2008). The agriculture sector accounts for around 12 
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percent of the national GHG emissions in Sweden (OECD, 2018). In recent years, the Swedish agriculture 

sector has undergone a number of changes including loss of total agricultural area together with increased 

imports of agricultural products, decreased milk and meat production, and increased organic farms as 

indicators of ongoing agricultural extensification (Swedish Board of Agriculture, 2020a). Emissions from 

this sector have decreased by 16 percent since 1990 mainly due to a decline in livestock numbers and 

reduced use of fertilisers and manure in agriculture. It is rather difficult to make significant emissions 

reductions of methane and N2O in agriculture through technical measures (Wirsenius, Hedenus & Mohlin, 

2011). Policies in place to reduce emissions from the sector currently focus on moving away from fossil 

fuels and towards renewable energy, and through greater energy efficiency in agricultural buildings. These 

policies include targeted agri-environment payments under the Rural Development Programme, energy and 

carbon dioxide taxes and support for biogas (OECD, 2018). 

 

Through choosing cultivation methods and systems that lead to an increase of organic materials input to 

soils and thus increase the SOC, more CO2 from the atmosphere can be stored in the agricultural land which 

then acts as a carbon sink. Not only continental-scale socioeconomic drivers, such as the demand for 

bioenergy crops, but also national or regional-scale drivers could bring about major land management 

changes with effects on SOC (Poeplau et al., 2015). A number of measures could be taken to further 

contribute to the reduction of GHG emissions from the agricultural sector. For example, a significant 

proportion of agricultural emissions mitigation potential could be covered by policy targeting large farms 

and few emission sources. The impact on transitions resulting from the interaction of relevant agricultural 

policies with emissions pricing could play a key role in shaping the political feasibility of further reduced 

GHG emissions and has so far been underappreciated (Grosjean et al., 2018). In terms of consumer’s 

behaviour, a reduced meat consumption combined with a reduction in food waste in Sweden would lower 

the GHG emissions from agricultural sector as well as lower the land requirement (Cederberg, Landquist & 

Berglund, 2012). As livestock production requires large areas of land for green fodder production and 

pasture. A tax-induced decrease in the consumption of animal products would therefore also decrease the 

area of land used. This could facilitate the implementation of measures such as an increase in bioenergy 

production and thus increase the potential of agriculture as a carbon sink (Wirsenius, Hedenus & Mohlin, 

2011).  

 

There are a number of measures that are considered to be most relevant to increase the carbon storage of 

agricultural lands in Sweden, which include cultivation measures for higher harvests, changed land use with 

more field edges and edge zones, restoration of wetlands in water-logged areas, and more perennial crops 

in plant cultivation. An analysis of these measures leads to the conclusion that the potential for a radical 

increase of carbon storage in Swedish agricultural lands is relatively small if no fundamental changes are 

made in today's cultivation and land management system (Cederberg, Landquist & Berglund, 2012). Other 

studies showed that cover crop cultivation might be more realistic and were shown to have a comparable 

positive impact on SOC (Poeplau & Don, 2015). A more detailed analysis of desirable carbon farming 

practices that is closely linked with the primary data collected from pilot Swedish farmers will be presented 

later in the discussion chapter. 

2.3.2 Agricultural Policy in Sweden 

Since Sweden joined the EU in 1995, its main agricultural policy framework is the EU Common 

Agricultural Policy (CAP). The CAP typically covers a seven-year period, currently in the period between 

2014 and 2020 (OECD, 2018). It is composed of 3 parts: income support through direct payments, market 

measures to deal with difficult market situations and the Rural Development Programme (RDP) which 

addresses the specific needs and challenge in the rural area. Income support is fully funded by EU and 

accounts for around 71 percent of the total EU budget. Around 24% of the budget goes to the RDP (European 

Commission, 2020b). Under CAP, Sweden follows the principle that production should be ecologically and 

economically sustainable (UN DESA, 2007).  

 

The direct payments in Sweden are given to active farmers who conduct their farm practices that comply 

certain standards, especially the practices which maintain the good conditions of agricultural land and the 

surrounding environment. Around 30 percent of the payments are the greening payments for agricultural 

practices which are beneficial for the climate and environment. These agricultural practices go beyond 
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cross-compliance and include crop diversification (the share of a farm’s area that must consist of a minimum 

of three crops), maintenance of permanent grassland (the grassland area must not decrease by more than 5 

percent from a reference area set at national level) and have a minimum of 5 percent of their eligible 

cultivated land as ecological focus areas. And there is the Basic Payment Scheme that makes up the main 

part (55 percent) of the direct payment. In 2020, the basic payment in Sweden is 1170 SEK/ha/year and the 

greening payment is 640 SEK/ha/year (OECD, 2018). 

 

In addition to direct payment enable through cross compliance, RDP includes support and compensation to 

achieve the objectives under six economic, environmental and social priorities: knowledge transfer and 

innovation, agricultural competitiveness, food chain organisation and risk management (including animal 

welfare), environment, climate and, social inclusion and economic development in rural areas (Ministry of 

Enterprise and Innovation (Sweden), 2015). There are quantitative targets set for each focus area under the 

RDP. For example, during the 2014 to 2020 period, 14.3 percent of the total agricultural land in EU should 

improve soil management and prevent erosion. And 4 percent of the agricultural and forestry land should 

contribute to fostering carbon sequestration (European Commission, 2020a). 

 

The present RDP for Sweden is formally adopted by the European Commission in 2015. It is managed by 

the Swedish Board of Agriculture. The budget of RDP accounts for around half of the total EU and national 

CAP funding in Sweden (OECD, 2018). RDP outlines Sweden's priorities for using approximately € 4.3 

billion of public money that is available for the 7-year period from 2014 to 2020 (€ 1.8 billion from the EU 

budget and € 2.5 billion of national co-funding) (European Commission, 2015). The RDP for Sweden 

focuses on restoring, preserving and enhancing ecosystems related to agriculture and forestry (priority 4), 

which accounts for around 60 percent of the total RDP budget (European Commission, 2019). During the 

2014-2020 period, for the 4th priority, goals are set that around 28 percent of the agricultural land should be 

under contracts contributing to biodiversity, 33 percent under contracts for better water management and 35 

percent under contracts for soil management (ENRD, 2015). The RDP for Sweden fund of € 4.3 billion for 

the 2014-2020 period is allocated to the above 6 priorities through the implementation of 16 measures, in 

which 4 of them accounts for more than 10 percent of the total RDP budget. They are measure 13 payments 

to areas facing natural or other specific constraints (22.55 percent), measure 10 agri-environment-climate 

(21.42 percent) and measure 11 organic farming (11.47 percent), which all lie in priority 4, and measure 7 

basic services and village renewal in rural areas (12.06 percent) which lies in priority 6 (social inclusion, 

poverty reduction and economic development in rural areas). Additionally, priority 1 (fostering knowledge 

transfer and innovation in agriculture, forestry, and rural areas) is considered a cross-cutting priority with 

no budget itself. The budget under priorities 2 to 6 will contribute to the achievement of priority 1. Only 

1.21 percent of the total RDP budget is allocated to priority 5 to foster low carbon and climate resilience 

through promoting renewable energy and reducing GHG and NH3 in livestock sector (European 

Commission, 2019). However, actions such as setting buffer zones, ley farming and environmental 

investments in the form of wetlands, although lying in priority 4, could contribute to more carbon 

sequestration in the soil, therefore, reducing the total CO2 emission in Sweden (OECD, 2018). And these 

actions are part of the mainly focused areas in RDP with the most budget. On the other hand, there is no 

target indicator yet of overall GHG emission reduction and carbon sequestration in the agriculture sector 

from RDP. 

 

Compared to the general production and income supporting measures through direct payments (first part of 

CAP), RDP is considered to be more efficient and effective in terms of improving the agro-ecosystem and 

bringing positive externalities of agriculture (Hasund, 2011). This applies to the agri-environmental 

payments, which are an important part in the RDP for achieving environmental objectives. The purpose of 

having agri-environmental payments is to motivate positive agricultural externalities that are non-

excludable and non-rivalry, which includes biodiversity, the preservation of cultural heritage and distinctive 

agricultural landscape, etc. (Wissman et al., 2013). For example, one of the important schemes in the agri-

environmental payments is the payments to “traditional meadows and pastureland” (permanent grassland, 

PG-scheme), where farmers receive between 1100 SEK/ha/year to 3500 SEK/ha/year depending on the 

quality they maintain their grasslands (Hasund, 2013). Since the agri-environmental payments goes to 

positive externalities that would disappear if certain farming practices were to cease, it means that the 

increased sequestration of carbon into soil would also, possibly, qualify for agri-environmental payments, 

if it is the case that one farming practice could sequester more carbon than the other alternatives (Wissman 
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et al., 2013). 

 

Overall Sweden has a long history of prioritising environmental objectives. It is well advanced in terms of 

implementing environmental programmes in agriculture compared to other EU countries. For the 2014-20 

period, Sweden allocates more RDP budget (in percentage) to agri-environment-climate than the EU28 

average. Sweden also puts taxes on fertilisers, energy, and CO2 (OECD, 2018). Additionally, Sweden has a 

broad public support in terms of environmental improvement (Engström, Nilsson & Finnveden, 2008). 

However, the recent reform of CAP emphasising the environmental objectives in agriculture is likely to 

have little impact on the GHG emissions (Erjavec & Erjavec, 2015). Generally, the impact of CAP on 

production has declined. Decoupling subsidies from production makes farm production less sensitive to 

changes in agricultural policy and market (UN DESA, 2007). As the farmers in Sweden are highly 

dependent on government support, the direct payments could account for up to 40% of the farmer’s total 

agricultural income (OECD, 2018). Therefore, the already existing direct payments might decrease the 

financial incentives for farmers to change their agricultural practices that could sequester more carbon in 

the soils and possibly generate extra carbon credits to sell in the market. In addition, other studies also point 

out the unlikelihood of big environmental improvements from the general CAP measures because of 

Sweden’s broad and diverse agro-ecology and geography context (ibid). Locally specific measures would 

provide better flexibility. 

 

Compared to the direct payment support in CAP, RDP is tailored to fit specific challenges and could be 

more efficient in meeting certain environmental objectives. Measures that already exist in the RDP 

specifically contributing to climate change mitigation include: “increasing energy efficiency; production 

and use of renewable energy (including biogas production and establishment of perennial energy crops); 

conversion from fossil to renewable energy sources; improved manure handling; more efficient use of 

nitrogen; climate and energy advice; measures to prevent the risk of nitrogen leakage; restoration and 

establishment of wetlands; promotion of grass ley and catch crop production in intensive cropping areas; 

conservation of semi-natural pastures; and other separate projects relating to climate and energy” (Swedish 

Environmental Protection Agency, 2018). However, there could be alternatives to allocate this support that 

are more efficient and effective. Therefore, compensation for these measures should be reviewed regularly 

and extra climate mitigation measures that do not fall within the RDP or where the support is not sufficient 

today should also be developed (Sverige Klimatpolitiska vägvalsutredningen, 2020). 
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3. Theoretical Framework 

The sustainable livelihoods as a composite concept is first proposed in 1992 (Krantz, 2001). Linking 

socioeconomic and environmental considerations together, Chambers and Conway (1992) explored and 

elaborated this concept based on the ideas of capability, equity, and sustainability. Building upon the concept 

elaborated by Chambers and Conway, DFID (1999, p.1) developed a modified definition of sustainable 

livelihoods: 

 

“A livelihood comprises the capabilities, assets (including both material and social resources), 

and activities required for a means of living. A livelihood is sustainable when it can cope with 

and recover from stresses and shocks and maintain or enhance its capabilities and assets both 

now and in the future, while not undermining the natural resource base.” 

 

DFID developed this definition and first used the sustainable livelihoods approach to work with the rural 

communities in the global south aiming to eliminate poverty and increase the sustainability of poor people’s 

livelihoods (May et al., 2009; Krantz, 2001). Traditionally the sustainable livelihoods approach aims to 

increase the sustainability of people’s livelihoods within six core objectives, which include: improved 

access to high-quality education, information, technologies and training, and better well-being; a more 

supportive and cohesive social environment; more secure access to, and better management of, natural 

resources; better access to facilitating infrastructure; more secure access to financial resources; and a policy 

and institutional environment that supports multiple livelihood strategies and promotes equitable access to 

competitive markets for all (DFID, 1999). The overall value of sustainable livelihoods approach lies in its 

several core principles. The notion of sustainability within different dimensions is key to this approach. It 

is people-centred, which means it will facilitate the identification of practical priorities based on the views 

and interests of people at the local context, and focus on supports that is congruent with their current 

livelihoods and ability to adapt. Additionally, it attempts to gain a holistic understanding of what shapes 

people’s livelihoods and recognises various influencing factors that could be adjusted to achieve favourable 

livelihood outcomes through participatory methodologies, where the barriers and opportunities are built 

from a baseline people define. This approach is also dynamic, which means it calls for a continuous 

investigation and reflection to uncover the complexity. Additionally, this approach emphasises a multi-level 

consideration of both the macro-level policies and institutions’ effects on the livelihood options of 

communities and individuals, and the experience and knowledge gained at the local level (Ashley & Carney, 

1999; DFID, 1999). A final and equally important point is that the sustainable livelihoods approach focuses 

upon people’s existing assets in opposition to the traditional deficit method which analyses people’s needs 

rather than what they have. Through building on the strengths, this approach aims to identify the possible 

ways to remove the barriers and make a positive difference to realise their potential (May et al., 2009).  

 

One core element in DFID’s sustainable livelihoods approach is the sustainable livelihoods framework as 

showed in figure 2. It is built upon five key elements: livelihood assets, transforming and processes 

structures, livelihood strategies, livelihood outcomes and the vulnerability context (DFID, 1999). The 

framework is applied as a way to understand how a local context (e.g. ecological environment, policy 

circumstances, socioeconomic conditions and history etc.) influences the different livelihoods assets 

(including not only physical and natural resources, but also financial, social and human capital) people 

draw on at the individual, household or community level in order to attain certain types of livelihood 

strategies (agricultural intensification or extensification, diversified farming and migration etc.) and what 

outcomes of these strategies could lead to. This framework also particularly focuses on the institutional 

processes (embedded in the structures of official institutions and private organisations) that mediate the 

possibilities of implementing these livelihoods strategies and then support or hinder the achievement of 

the specific livelihood outcomes (Krantz, 2001; Scoones, 1998). It is noteworthy that this framework is not 

intended to be an accurate model of reality, but to offer an analytical structure to promote a systemic 

understanding of the different factors which could constrain or enhance livelihood opportunities, and to 

present the relations among these different factors (Krantz, 2001). 
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Fig. 2. Sustainable livelihoods framework (DFID, 1999) 

 

Additionally, the sustainable livelihoods framework could be flexibly applied to a broader context due to 

its holistic and cross-disciplinary tendencies (Amekawa, 2011). It provides a framework to analyse the 

elements that make a household or community more exposed or sensitive to the vulnerability context such 

as climate change or other environmental challenges. In this study, the framework is particularly relevant to 

help understand the key components that make up livelihoods in rural Sweden as well as the contextual 

factors that affect the Swedish farmers. It provides the basis for understanding on how livelihoods strategies 

could build adaptive capacity to enable farmers to better respond to external challenges, diversify their 

activities to increase resilience to unforeseen future change, and promote better livelihood outcomes (Reed 

et al., 2013). For example, the framework helps explain how livelihoods adapt to shocks, economic or 

political trends and seasonality, and how they could achieve different preferable livelihood outcomes and 

reduce their vulnerability through different livelihood strategies such as rotational grazing or changing 

tillage systems, based on their existing assets and the current institution structure (ibid). The value of using 

the sustainable livelihoods framework in this study is that it focuses on a variety of factors at different levels 

that could directly or indirectly promote or hinder a carbon farming system transformation in Sweden 

(Krantz, 2001). Through bringing a broader and better-informed view of the opportunities, barriers, 

objectives and interactions that characterise people’s lives, this framework could support the discovery of 

results that are more effective in facilitating the development of desirable carbon farming practices in 

Sweden (DFID, 1999).  

 
As a matter of fact, this study is conducted at local level in south and central Sweden, and the analysis is 

based on the perceptions of the pilot farmers living in rural area. A detailed explanation of each analytical 

components in the sustainable livelihoods framework as well as how they relate to each other will be 

presented in the following sections. Certain limitations of this framework will also be discussed in the end 

of this chapter. 

3.1 Vulnerability Context 

Generally, the vulnerability context refers to the external environment in which people live in. It is 

noteworthy that the components of this external context are usually not controllable by the household and, 

therefore, have the power to deeply affect people’s assets status and the options that are open for them to 

pursue the beneficial livelihood outcomes (DFID, 1999; Scoones, 1998). These external factors include 

critical trends, shocks and seasonality, which could negatively or positively affect the vulnerable rural 

livelihood circumstances. Trends refer to the long-term socioeconomic currents including population trends, 

resource trends, national and international economic trends, political trends and technological trends etc., 

which are usually more predictable. Additionally, trends have important influence on the rates of return to 

chosen livelihood strategies (Ellis, 2000; DFID, 1999). Shocks denote any impacts which are typically 

sudden, unpredictable, and damaging (Chambers & Conway, 1992). The concept encompasses human 

health shocks, natural shocks, economic shocks, conflicts and crop or livestock health shocks etc. They 
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could destroy livelihood assets directly and even force people shifting their livelihood strategies (DFID, 

1999). Particularly, natural shocks such as droughts and flood could have severe negative influence on the 

rural livelihoods due to their detrimental impact on agricultural activity. A global pandemic such as the on-

going COVID-19 is also an unusual shock. Seasonality refers to the seasonal changes in prices, production 

and employment opportunities which are usually associated with rural economies (DFID, 1999). As the 

external factors are likely to evolve over time, it should be pointed out that for many people a critical trend 

or a shock may not initially seem to be important, they could have a far reaching impact later in the future 

(May et al., 2009). Institutional structures and policies have the potential to influence the vulnerability 

context. On the other hand, it should be noticed for example that a government can influence national 

economic trends – through financial incentives for instance – whereas it has rather limited capacity to affect 

the occurrence of natural shocks (Banning & Dalarud, 2012). Therefore, the ability of individual households 

to be able to cope with and recover from external shocks and other negative trends and seasonality is 

essential to achieve sustainable livelihoods (Scoones, 1998). Based on their existing assets, households 

could combine and adopt more beneficial livelihood strategies to increase their resilience against 

vulnerability context. 

 

The background section has provided a basic context in which this study takes place. A more detailed 

vulnerability context for the choosing farms will be later presented in the results chapter to build up a more 

comprehensive picture of the local circumstance.  

3.2 Livelihood Assets 

Everyone has assets in their possession, both tangible and intangible ones. People pursue different livelihood 

strategies depending on their assets and combine these assets in order to create a livelihood (DFID, 1999). 

Drawing on an economic metaphor, the livelihood asset may be seen as the “capital” base from which 

different productive flows are derived from which livelihoods are built upon. Although the term “capital” 

is used here, not all the assets are capital stocks in the strict economic sense of the term (Scoones, 1998). 

Alternatively, the assets could be understood as the initial individual livelihood conditions, investment in 

livelihood change and the outputs and outcomes of the investment (Mattos, 2015). The sustainable 

livelihoods framework is concerned first and foremost with people. It seeks to gain an accurate and realistic 

understanding of people’s strengths (assets or capital possessed) and how they endeavour to convert these 

into positive livelihood outcomes. People could try to increase their access to these assets in the form of 

ownership or holding the right to use, in order to achieve varied livelihood outcomes (DFID, 1999). In figure 

2, five different types of capitals are identified. Together they lie at the core of the sustainable livelihoods 

framework, within the vulnerability context (ibid). Within each of these categories there is a wide literature 

and debate about the definition and measurement (Scoones, 1998). This study will simply describe the 

definition of these capitals in the following paragraph (DFID, 1999; Mattos, 2015).  

 

Human capital: it represents the skills, knowledge, ability to labour and good health that together enable 

people to pursue different livelihood strategies and achieve their livelihood objective. People could access 

outside resources, for example education, to increase their understanding and identify promising livelihoods. 

 

Natural capital: it is the term used for the natural resource stocks from which resource flows and services 

(e.g. nutrient cycling, erosion protection) useful for livelihoods are derived. There is a wide variation in the 

resources that make up natural capital, from intangible public goods such as the atmosphere and biodiversity 

to divisible assets used directly for production (e.g. trees, land, etc.). 

 

Financial capital: it denotes the financial resources that are available for people to use to adopt different 

livelihood strategies and achieve their livelihood objectives. It includes available capital stocks such as cash, 

bank deposits and liquid assets (e.g. livestock and jewellery) and regular inflows of money such as pensions, 

remittances and earned incomes. Financial capital can also be changed into other forms of capital and can 

be used for both consumption and production purposes.  

 

Social capital: it plays an important role in terms of mediating people’s access to assets. In the context of 

the sustainable livelihoods framework, it denotes the social resources upon which people draw in pursuit of 
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their livelihood objectives. It includes: networks and connectedness among people (patron and client, 

individuals with shared interests) that increase people’s trust and ability to work together and expand their 

access to wider institutions, such as political or civic bodies; membership of more formalised groups which 

often entails adherence to mutually-agreed or commonly accepted rules, norms and sanctions; and 

relationships of trust, reciprocity and exchanges that facilitate cooperation, reduce transaction costs and may 

provide the basis for an informal safety net. It is also noteworthy that social capital is most intimately 

connected to the transforming structures and processes among all capitals.  

 

Physical capital: it comprises the basic infrastructure and producer goods needed to support livelihoods. It 

is one of what economists call the three main factors of production. It consists of tangible, man-made goods 

that assist in the process of creating a product or service. The essential components of infrastructure usually 

include affordable transport, secure shelter and buildings, adequate water supply and sanitation, clean and 

affordable energy, and access to information (communications). It also includes production assets such as 

vehicles, machines and equipment.  

 

A key principle in the framework is to recognise that these assets are interconnected and need to be 

considered together in order to understand people’s livelihood strategy, their vulnerabilities and potential 

opportunities. The investment in key capitals (human, financial and social) can positively influence 

the other capitals (Emery & Flora, 2006). Depending on the situation and the chosen livelihood strategy, 

there will be concrete differences in the assets that people need to achieve certain livelihoods – and there 

will also be different expectations about what level of assets are needed (May et al., 2009). Therefore, for 

some farmers tillage equipment would be an essential physical asset, while for others another asset might 

be more important. Additionally, although many assets are substitutable according to the sustainable 

livelihoods framework, it is necessary to maintain critical levels of natural capital to achieve a truly 

sustainable livelihood as people in the rural area depend on the direct access to natural resources for their 

subsistence (Ekins et al., 2003).  

 

The livelihood assets as this study analysed from several farms in south and central Sweden will be 

illustrated in detail in the results and discussion chapters and will follow the order as used above. 

3.3 Transforming Structures and Processes 

According to the Sustainable Livelihoods Guidance Sheets, transforming structures and processes are “the 

institutions, organisations, policies and legislation that shape livelihoods” (DFID, 1999, p.27). These actors 

operate and are represented at all levels, from the household to the international arena, and in both the public 

and private spheres, and are constantly affecting people’s livelihoods on macro and micro scales. Such 

structures and processes can effectively enhance or limit people’s livelihood directly or indirectly. This is 

done by controlling and determining the terms of exchange between different types of capital, the 

profitability of given livelihood strategy and the access that people have to different capitals, livelihood 

strategies as well as sources of influence (DFID, 1999; Amekawa, 2011). For example, processes operating 

locally and nationally could cushion the impacts of external shocks (e.g. market measures during the difficult 

market situations), and affect the prevailing trends through, for example, fiscal policy which would further 

affect the attractiveness of certain livelihood choices (DFID, 1999; May et al., 2009).  

 

A further explanation of the key concepts within these structures and processes including institutions, policy 

and civic society will help to illustrate a systematic analytical simplification of the reality of how various 

intervening forces interact and interrelate each other to affect the livelihoods (Amekawa, 2011). Institutions 

include both the public and the private organisations that make and enforce legislation and policies, provide 

resources and services and trade in the market economy. These bodies affect the evolution and 

transformation of norms and decide on a set of policies which are the principles, rules and plans that guide 

the actions of governments, local authorities and other major organisations. In addition, prevailing social, 

cultural and religious practices within the civic society could also have a major impact on people’s 

livelihoods (May et al., 2009). Although this study will explain the presence and impact of public and private 

actors as well as the civil society, the results chapter will take a deeper look at the legislation and policy 

documents – namely the relevant policies under CAP and RDP – which frame the life of rural inhabitants 
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and enhance, or constrain, their ability to perform a more sustainable farming transition. 

3.4 Livelihood Strategies  

According to DFID’s sustainable livelihoods glossary (1999), the term livelihood strategies denotes “the 

range and combination of activities and choices that people make in order to achieve their livelihood goals, 

which include how people combine their income generating activities, the way in which they use their assets, 

which assets they choose to invest in and how they manage to preserve existing assets and income”. 

Generally, there are some major driving factors, including population growth and the subsequent shrinking 

of arable land sizes and environmental degradation, the massive diffusion of new agricultural technologies 

and of transport and communication facilities, and the emergence of new social needs (education, modern 

health care, technological commodities etc.) among rural people, that have affected the shift of livelihood 

strategies in the rural areas (FAO, 2020). Overall, these strategies followed by people are shaped to different 

degrees by the prevailing policies, institutions and operating practices in the context in which they live (May 

et al., 2009). For example, small farm owners might have troubles or better chances to transform their 

farming businesses more sustainably depending on if there exist corresponding government incentives. 

Additionally, people’s access to different levels and combinations of assets also have major influence on 

their choice of livelihood strategies (DFID, 1999). For example, people may need specific skills or initial 

financial investment to conduct certain activities. Particularly, rural livelihood strategies are often heavily 

reliant on natural resources as the basis for production (Scoones, 1998). Therefore, farmers are urged to 

progressively rearrange their traditional livelihood portfolio. Farming activities that better suits the current 

social and ecological environment under the global context of climate change should be promoted to achieve 

a broad range of preferable outcomes (FAO, 2020). 

 

Livelihood strategies have been classified by Scoones (1998) into three different clusters: agricultural 

intensification or extensification, livelihood diversification and migration. Different strategies could reflect 

people’s underlying priorities such as to diversify the risk. According to the sustainable livelihoods research, 

diversity (e.g. the exploitation of multiple assets and sources of income) is an intrinsic attribute of many 

rural livelihood strategies (FAO, 2020). Livelihood strategies are diverse at every level. For example, 

individuals may rely on a range of different income generating activities at the same time and are likely to 

be pursuing a variety of goals. Farmers may choose to grow a mixture of agricultural products, adopt various 

farming practices during different period of the year (DFID, 1999). Therefore, in the following chapters, 

this study will focus on the analysis of livelihood diversification as the main strategy to understand the 

dynamics in rural areas of Sweden and what outcomes are possible for the Swedish farmers. 

3.5 Livelihood Outcomes 

Livelihood outcomes can be perceived as the achievements or outputs of livelihood strategies (DFID, 1999). 

Therefore, they could help explain why certain livelihood strategies are desirable or which livelihood 

strategies are required to meet certain needs. The livelihood outcomes are rather diverse and 

incommensurable. As presented in the framework, livelihood outcomes can be more income, increased well-

being, reduced vulnerability, improved food security and more sustainable use of natural resources (ibid). 

In particular, it is not appropriate to assume that people are solely dedicated to maximising their income. 

People have different viewpoints when weighing up the relative value of, for instance, increased well-being 

as opposed to increased income, and then decide which strategies to adopt. And the richness of potential 

livelihood goals should be acknowledged. Thus, it will help researchers to understand different peoples’ 

priorities, as well as their choices and actions, and why they make these choices (ibid). 

 

It should also be kept in mind that the livelihood strategies as well as the outcomes are rather different 

depending on the place and time. The results and discussion chapter will examine the current livelihood 

strategies that farmers choose in south and central Sweden and compare the corresponding outcomes to 

their preferable ones.  
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3.6 Limitation of Sustainable Livelihoods Framework 

The sustainable livelihood framework, like evidence-based approaches in general, has its inherent limitation 

that it is not a panacea for all complex issues included in the sustainable livelihood discourse (Morse & 

McNamara, 2013). There are a number of general criticisms including both the methodological and practical 

constraints occurred in this framework. Generally, it is challenging and sometimes unrealistic to capture the 

dynamism and holistic picture of the assets available to a household and its vulnerability context to frame a 

basic understanding of the overall economic, social, ecological and institutional situation locality in order 

to identify the proper intervening processes and livelihood strategies (Morse & McNamara, 2013; Krantz, 

2001). Applying the sustainable livelihoods framework could be demanding in terms of both the 

measurement difficulty and the requirement of a broad stakeholder participation. And a range of 

methodological tools (e.g. participatory livelihood assessments, stakeholder analysis and institutional 

analysis etc.) might be needed which demands a high analytical capacity and time investment (Krantz, 2001). 

Additionally, while this framework attempts to assess the vulnerability context, there is clearly 

unpredictability especially at macro-scales (Morse & McNamara, 2013). When applied to the rural areas, 

this framework is insufficient in consideration of the usually complex ecological consequences of livelihood 

adaptation (Small, 2007).  

 

Considering the limitations mentioned above, this study intends to use this framework in a simplified 

manner to begin as an exploratory research in a way that complements the knowledge on the current 

agricultural livelihoods of Swedish farmers and seeks identifying certain barriers and opportunities for 

carbon farming based on their existing practices. This study does not presume to present a comprehensive 

analysis around all the factors that affect the livelihoods in the study site, it has instead chosen to focus on 

the prominent trade-offs in relation to their different livelihood assets, the barriers and opportunities in terms 

of the unforeseen shocks as well as the existing policy environment, in order to gain a deeper understanding 

with respect to what the local farmers consider to be the main issues and prioritised goals. Additionally, the 

study results could generally help promote the understanding of potential benefits of carbon farming in 

regard to sustainable livelihoods improvement in Sweden. 
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4. Methods 

4.1 Research Design 

A research design provides a structure that guide the collection and analysis of data (Bryman, 2012). It is 

primarily shaped by the philosophical belief of the researcher and the purpose of a research within its 

specific context (Robson, 2011). The ontological position underlying this study is grounded in 

constructionism which implies that the social properties are outcomes of the interactions between 

individuals (Bryman, 2012). In other words, this study views the rural livelihood as not only a physical 

activity, but rather as an outcome that is jointly developed under particular mindsets and values (Batterbury, 

2001). Epistemologically, this study takes the interpretivist perspective which focuses on the understanding 

of the society through an examination of the interpretation of the world by its participants (Bryman, 2012). 

Realities of the research setting and the people in it are mysterious and can only be superficially explored 

through interpretation as the farthest as we can go (Holiday, 2013). Additionally, the main purpose of this 

study, as mentioned in the first chapter, is to analyse the opportunities and barriers of carbon farming in 

relation to supporting sustainable rural livelihoods in Sweden. To answer that question, this study aims to 

investigate the current rural livelihoods in Sweden as well as the specific social-ecological context where 

they are located, in relation to the impacts of integrating carbon farming into the existing farming practices. 

In order to align with the philosophical stance and the purpose of this study, a qualitative design strategy 

was considered to be the most appropriate option (Bryman, 2012). As it allows researchers to understand 

the perspectives, beliefs and values, actions and behaviours from the standpoints of participants, which is 

important when assessing the opportunities and barriers carbon farming has to farmer’s sustainable 

livelihoods in Sweden (Cypress, 2015). Besides, the research is largely dependent on qualitative data such 

as individual livelihood conditions and policy environment.  

 

Case study, one of the widely used qualitative design strategy, has been selected in this study because it is 

a suitable research design to develop a detailed and intensive knowledge about a single case or a small 

number of related cases (Robson, 2011). A case could be an individual person, a group and a setting etc. 

(ibid). Yin (2012, p.13) defines case study as “a strategy for doing research which involves an empirical 

investigation of a particular contemporary phenomenon within its real-life context using multiple sources 

of evidence”. In this study, the case is a group of 11 pilot farmers. The socio-ecological environment (e.g. 

policy environment, external shocks, etc.) of rural Sweden (south and central) is the real-life context in 

which the farmer’s livelihoods are researched. Since the field of carbon farming practices in Sweden need 

more research, the nature of this study was determined to be exploratory as to gain more understandings of 

the synergies and trade-offs associated with carbon farming in relation to farmer’s sustainable livelihoods.  

 

Additionally, this study takes an inductive view of the relationship between theory and research, whereby 

the former is generated out of the latter (Bryman, 2012). Namely, an analytical generalisation could be 

drawn from the findings in a case study. To provide a stronger basis for generalisation where several 

evidences could support an analysis simultaneously, this case study investigated a small number of 

comparable farmers (Robson, 2011). However, it does not mean that this study focuses on the number of 

farmers who are included, rather than the quality of the data. Combining the case study design with 

sustainable livelihoods framework, instead of drawing up statistics for a particular area, this study 

emphasises the importance of working with people to gain an insight into their lives and their 

livelihood strategies and to understand why they make different choices (May et al., 2009). 

 

In the following section, a detailed discussion of the specific data collecting techniques as well as the 

sampling procedures guided by the multiple case studies design will be presented.  

4.2 Data Collection and Analysis 

4.2.1. Selection of Cases and Data Collection Methods 

This research worked closely with MiljöMatematik when proceeding in gaining access to study cases and 
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collecting data. MiljöMatematik is a non-profit company that focuses on sustainable food systems 

transformation through innovative projects collaboration, training courses and consulting services, and 

green investment. It works closely with a number of farmers to promote sustainable farming practices. For 

example, it runs a project “Svensk kolinlagring, jordbruket som kolsänka” (Swedish carbon storage, 

agriculture as a carbon sink) collaborating with several pilot farms and other organisations attempting 

to increase carbon storage in the agricultural land (MiljöMatematik, 2020). Since the purpose of this study 

is in congruence with the mission of MiljöMatematik, this study selected cases through the network of 

MiljöMatematik. The judicious balance between taking the opportunity to encounter the research 

setting while maintaining the principles of social science was considered (Holiday, 2013). The 

research principles that this study followed when designing the data collection method will be 

discussed in detail later in this section. 

 

This study intends to look deeply into rural livelihoods within specific socio-ecological settings rather than 

at broad population. Fourteen pilot farmers working with MiljöMatematik were reached out during this 

study. Eleven out of the them in the end participated in this multiple case studies. They have already showed 

interests and taken different levels of actions in terms of improving the sustainability of their farming 

practices participated. Compared to the traditional farmers, they are more likely to be interested to get 

involved into a carbon farming transition (Kragt, Dumbrell & Blackmore, 2017). This would provide the 

study with important empirical insights into the synergies and trade-offs of transforming farming systems 

into carbon farming systems from the farmers perspective. Additionally, based on the experience from 

Australia, the “first movers” of carbon farming projects could bring positive impact on the other farmers 

with regard to “marketing” the benefits of carbon farming and attracting more participants in the future.  

 

Geologically, the participant’s farms are all located in the main agricultural area of Sweden (south and 

central). Figure 3 shows the specific locations of these pilot farms on Google Earth. Nine out of the eleven 

participating farms locate in the southwest part of Sweden (three in Skåne county and six in Halland county), 

two farms locate in central Sweden (Örebro county and Uppsala county).  

 

 
Fig. 3. Location of the pilot farms (Google Earth, 2020)  

 

Generally, the south and central areas of Sweden are mostly important for agricultural production because 

these regions have more favourable climate conditions such as warmer temperature and longer day light 

time. Table 1 shows the area of some main types of farmlands in these four counties. Generally, cereal 

production dominates over 50 percent of the agriculture land in these counties. There are also large areas of 
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agriculture land covered by perennial crops (mostly ley). However, these agricultural practices might change 

due to greater variation in, for example, temperature and wet-drought conditions caused by climate change 

in the future (Fogelfors et al., 2009). Issues regarding to water resource management, drainage as well as 

irrigation would be important. Increased precipitation during winter might put serious requirements on 

drainage. At the same time, prolonged periods of drought during summer would increase the need of 

irrigation. Changed precipitation patterns would also increase the risk for leaching of nutrients and land 

erosion in general (Fogelfors et al., 2009). 

 

Counties 

 

Types of farmlands 

Halland Skåne Uppsala Örebro 

Cereals 43 012 206 686 86 578 50 993 

Pasture and meadow 15 934 55 226 16 159 9 023 

Temporary grass 45 420 97 032 46 543 34 005 

Leguminous plants 2 241 6 182 5 466 1 795 

Potatoes 2 021 11 255 128 440 

Sugar beets 737 28 636 2 - 

Oilseed plants 3 453 43 447 4 692 3 179 

Horticultural plants 699 9 276 131 42 

Fallow land 3 307 11 828 13 747 8677 
Table 1. Areas of different types of farmlands in 2020 (in hectares) (Swedish Board of Agriculture, 2020b). 

 

The participants include four females and seven males. Although social demographic characteristics such 

as gender, age or years of farming experience were not specifically considered during this research. As this 

study looks into a broad of farmers group in the south and central Sweden. 

 

The research setting provides richness and boundaries, as well as an environment within which to 

interconnect data. However, it is also important to place the data collected inside the definable setting 

meaningfully within a broader socio-ecological environment (Holiday, 2007). This study followed the 

qualitative research method that is descriptive in nature. A number of in-depth literature review has been 

conducted before and during the study to collect initial information related to the subject matter. The key 

researching words include agriculture, carbon farming, climate change mitigation, soil carbon and 

sustainable livelihoods. Additionally, government reports on agriculture, development and climate change, 

policy documents such as CAP, database from different departments and various actors in the agricultural 

support system were referred to set the basic external context for this study.  

 

From the perspective of sustainable livelihoods framework and multiple case studies design, participatory 

approach such as participant observation and focus group are the most appropriate method to draw a holistic 

picture of the participant’s current livelihood in the beginning (DFID, 1999; Robson, 2011). Through 

partaking the participant’s events, the researcher would have the opportunity to enter into their social and 

“symbolic” world, and thus attain a deeper understanding of their conventions and habits, and how they talk 

and describe their livelihoods (Robson, 2011). In combination with group discussions, the researcher could 

also check tentative conclusion with participants, as well as influence the conversations in ways that might 

generate more input for research purposes (Marshall & Rossman, 2011; Bryman, 2012). MiljöMatematik 

runs workshops with pilot farmers which could bring this study valuable insights of carbon farming from 

the farmer’s perspective. However, the schedule did not fit this study, as they planned to host workshops 

after the growing season to sum up the pilot. And MiljöMatematik also indicated that farmers are usually 

not interested in focus groups during springtime. Then the outbreak of COVID-19 pandemic made it almost 

impossible to organise a farmers group workshop. Therefore, this study decided to choose a counter data 

collection method – survey. Specifically, this study used questionnaire-based internet survey to collect data 

from farmers. It provides a relatively simple approach to attain information with relatively high data 

standardisation (Robson, 2011). Additionally, it is more accessible to the participants during the special 

pandemic period.  

 

The survey was designed based on the sustainable livelihoods framework, with an overall tight 

interconnection with carbon farming. The survey questions were designed especially with respect to:  
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⚫ Barriers and opportunities in relation to participant’s different livelihood assets (human, natural, 

financial, social and physical capitals). 

⚫ Barrier and opportunities in relation to unforeseen system shocks such as drought, fire and floods, 

etc. 

⚫ Barriers and opportunities in terms of existing policy environment, for example, RDP and agri-

environmental payments, etc. 

 

The questions were designed in ways that allowed participants to reflect on different aspects of their lives, 

for example, what different assets they have and how they make use of these assets available to them, how 

specific assets are affected by the vulnerability context, how specific assets are affected by the policy 

context, and how would carbon farming affect their livelihood assets and outcomes, etc. This study also 

used an appreciative inquiry approach when asking certain questions to help participants discover their 

strengths, envision a future they want and find suitable strategies leading to the preferable direction (Mattos, 

2015). These questions were designed to reveal the potential synergies or barriers when it comes to 

implementing a new carbon farming project. 

 

A common set of principles were considered when designing the survey. The questions were designed in an 

inclusive and non-judgemental way to ensure that the farmers will take the lead whenever possible. Besides, 

the survey attempted to use expressive languages so that the participants can better understand it 

(Bhattacherjee, 2012). The survey intended to be a self-completion questionnaire that the participants need 

to interpret the question, recall the relevant information and answer themselves (Robson, 2011). Considering 

the relatively small number of participants, this study included some open-ended questions regarding 

personal perspectives in the survey to make it more flexible for participants to make comments in their own 

words. Many of the closed-ended questions also left an extra open-ended option for the participants to add 

their own answers. For example, the participants could add extra answers not included in the initial options 

regarding to what different capitals they have. These measures would help the study to gain more important 

information from the farmer’s perspective. In addition, the most likely concerning questions from the 

farmer’s perspective such as their interested carbon farming practices were asked in the beginning of the 

survey to attract their attentions. 

 

MiljöMatematik helped review the survey during the designing process to affirm that these questions are 

relevant to the Swedish context and understandable by farmers. Additionally, MiljöMatematik helped 

translate the original survey from English into Swedish so that the questions could be more accurately 

understood and answered by the farmers. In the end, the internet survey was sent by MiljöMatematik to 

farmers to increase the response rates and efficiency since they already knew each other. All the farmers 

received the same internet survey at the same time.  

 

There are in total 30 questions on the internet survey including both closed-ended and open-ended questions. 

All questions as well as the Swedish translation are presented in Appendix 1. 

4.2.2 Data Analysis 

The data presentation follows with a mapping of the answers by means of the theoretical framework. 

Through mapping the data under the framework, local livelihood situation and other findings could be 

explored, and conclusions could be made. In detail, the data were structured through a categorisation of 

elements guided by the sustainable livelihoods framework. This process ensured that the data analysis was 

consistent with the focus and aim of this study. 

 

Thematic analysis has been used on the empirical material to identify the common concerns and priorities 

through looking into repetitions, recurring concepts, and subjects that are consistent throughout the survey 

answers (Robson, 2011). For instance, looking into the repetition of similar answers on “interested types of 

carbon farming practices to adopt” would facilitate finding the potential opportunities of conducting carbon 

farming in Sweden from the farmer’s perspective. This study also attempted to search for similarities and 

distinctions by making systematic comparisons across the collected data (ibid). For instance, answers 

regarding to different livelihood capitals were analysed to find if there are significant commonalities or 

differences among these pilot farmers in connection with asset possessions. Focusing on the assets (physical, 
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natural, financial, social and human capital), external shocks and policy environment, this study also looked 

into the internal links (e.g. links between assets, etc.) as well as the external links (e.g. the impact of external 

shocks on assets, etc.) among these livelihood elements. Since the assets are interconnected and need to be 

considered together with people’s socio-ecological context in order to understand their livelihoods and find 

the potential opportunities and barriers in relation to carbon farming. Analytical tool such as asset mapping 

was used in connection with the sustainable livelihoods framework to support the data analysis. All assets 

mentioned by the farmers were presented and the number of occurrences were counted (May et al., 2009).  

 

Additionally, it is important to place the individual level information within its broader context. External 

factors including key policies such as RDP, institutions and practices that could affect people’s livelihoods 

were mapped out in combination with the empirical data gathered from the survey to support this research. 

4.3 Data Reliability and Validity 

As mentioned before, MiljöMatematik helped review and translate the survey to affirm the questions are 

understandable and relevant for the participating farmers. The survey was carried out through internet, 

which indicates that non-verbal communication, such as facial expressions and gestures, would not be taken 

into consideration. The constraints of only using one data collection method could then delimit the results 

which affect the validity of the study. However, as carbon farming in Sweden still needs more research, this 

study could bring useful insights exposed openings for future studies.  

 

Besides, the selection of the participants will influence the final findings, the analytical generalisation in 

this study is based on case studies of pilot farmers who are proactively interested in sustainable farming 

practices in the south and central Sweden. Replicating this research with different case studies might not 

generate the same findings (Bryman, 2012). Rather, this study should be understood as valid for the eleven 

pilot farmers, who are representatives of the Swedish farmers proactively interested in sustainable 

agriculture, and thus permit indicative interpretations. Consequently, the findings could be used for broader 

qualitative research to explore the opportunities and barriers of conducting carbon farming in Sweden. 

4.4 Limitations 

As mentioned before, the first limitation regards to this study itself. The geological location of the study 

cases implies that the findings are most likely to be relevant for the south and central areas of Sweden. 

Besides, the participants were limited to the pilot farmers. Since they have already took certain sustainable 

farming projects before, their answers would not be able to represent the general farmer’s view in Sweden. 

As an exploratory research, this study aimed to find the opportunities and barriers of implementing carbon 

farming projects starting from the relatively promising farms in main agricultural regions of Sweden. 

Alternatively, a random group of farmers as well as other relevant stakeholders such as supporting 

organisations could also be studied to expand the perspectives of this research. Additionally, the data 

collection method in this study is limited to internet survey due to availability and time constraint. 

 

The study is not immune to subjectivity bias. There could be ambiguities and misunderstandings of the 

survey results translating from Swedish back into English. The data accuracy could be affected by the 

characteristics of the respondents such as their experience, motivation and personality. And there is likely 

to be a social desirability response bias when respondents answer the questions (Robson, 2011). For 

example, the pilot farmers might think their farming practices are more sustainable than they actually are. 

Additionally, the survey was not anonymous because MiljöMatematik knew the farmers already, which 

could also influence the objectivity of this study. 

4.5 Ethical Considerations 

When conducting research about personal lifestyles and livelihoods, it is important to respect participant’s 

opinions and privacy and not publish anything which might reveal their identities. Therefore, this study will 

not mention the real names of participants. In addition, the participants were acknowledged in the beginning 
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of the study that the information they provide through the survey would be used for academic purpose.  
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5. Results 

5.1 Case Overview 

Most of the participants in this study run their own family agricultural businesses (9 out of 11 pilot farmers) 

and earn most (over 80 percent) of their incomes from farming. Only one participant has approximately half 

of his source of income deriving from farming, as he also takes a job providing agricultural related services 

in a company. Another farmer also takes a freelancing work as lecturer and writer. Most of the them produce 

mixed agricultural products including cereals, oilseed, fruit, vegetables, dairy and meat, etc. Table 2 shows 

the detailed agricultural products from these farms as well as how many hectares of land are used for each 

product. Most of the pilot farmers (8 out of 11) have farmlands over 100 hectares. Seven farmers plant 

cereals as their main products together with other agricultural products such as oilseed, fruit and vegetables, 

etc. 3 farmers specialise in dairy or meat production and thus, most of their farmlands are pasture and 

meadow. Farmer 3 uses her farmland to grow hemp together with potatoes and vegetables. Overall, their 

land distribution strategies of different agricultural products represent some of the common farming 

practices in the south and central Sweden (European Commission, 2019). 

 

 Farm location Farming products & Land use (hectares) 

Farmer 1 Skåne county Cereals (100); Fruit & vegetables (25) 

Farmer 2 Skåne county Cereals (155); Oilseed (25); Legumes (60); Grass & clover seed (900) 

Farmer 3 Skåne county Hemp (25); Potatoes (10); Vegetables (5) 

Farmer 4 Halland county Cereals (23); Christmas trees (7); Ley (8) 

Farmer 5 Halland county Cereals (110); Oilseed (15); Pasture (dairy & meat production) (35) 

Farmer 6 Örebro county Cereals (50); Pasture (meat production) (50) 

Farmer 7 Uppsala county Cereals (110); Ley (60)   

Farmer 8 Halland county Pasture (eggs & meat production) (35); Vegetables (0.5) 

Farmer 9 Halland county Cereals (123); Oilseed (9) 

Farmer 10 Halland county Pasture & meadow (meat production) (330) 

Farmer 11 Halland county Pasture & meadow (dairy & meat production) (340) 
Table 2. Agricultural products and land use (in hectares) from pilot farmers (Source from survey) 

5.2 Vulnerability Context for Farmers in South and Central Sweden 

According to the survey results, it becomes rather clear that external shocks including heavy rains, droughts 

and extreme hot weathers are the main environmental challenges for most of the pilot farmers. It is no 

surprise that all participants believe that climate change is occurring. Overall, they thought that the climate 

is becoming warmer in Sweden, and the weather between April to July here is drier and warmer, and weather 

between October to December is wetter and warmer. In particular, 7 farmers out of them thought that there 

are generally more extreme weathers including drought and periods of heavy rain. Most of the farmers (10 

out of 11) expressed the opinion that there have been more droughts for the last decade. Seven of them also 

thought that there have been more floods at the same time. However, farmer 11 held a different opinion 

regarding to changes of precipitation pattern.  

 

“I have been farmers since 1992 and have been through some extreme years either too wet or too 

dry, it is probably a natural variation if you listen to older farmers that droughts and floods 

happened in the past as well.” Farmer 11 

 

Eight of the farmers also thought that climate change has negatively affected their farms. Heavy rains in 

late autumn could cause the leaching of soil nutrients and overall exacerbate soil erosion. Compared to other 

environmental challenges, flood is also the most concerned issue from the participants perspective (10 out 

of 11). Therefore, more heavy rains would increase their vulnerability. Meanwhile, more droughts could 

reduce the harvest while also affect the soil structure, for example, aggregate clay soils making it difficult 

to till. Five farmers pointed out extreme hot weathers as their environmental challenges and 4 farmers added 

drought as a concerned issue. In addition, farmer 9 also mentioned that a warmer winter with no ground 
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frost could cause more insects, snails and weed issues for the coming year. Specially, farmer 2 explained 

how the changing weather patterns could negatively affect his farming business.  

 

“Periodic weather that entails greater risk-taking and greater crop variation, would 

unfortunately affects the farming economy greatly. More rain during the autumn / winter would 

cause problems in establishing the autumn crops, which results in poorer root systems of crops, 

and this in turn can lead to more stress if it is a dry spring next year, which unfortunately seems 

to be more common. The greater harvest variation would increase costs and bring more stress 

with less profitability.” Farmer 2 

 

Lack of necessary resources and infrastructure was the mostly mentioned issues (6 out of 11) when farmers 

trying to cope with these environmental challenges mentioned above. One farmer gave a following example. 

 

“Leased land needs to be drained sometimes. It is difficult to get the landowners to take the cost. 

They want a good lease but find it unnecessary to drain. There are more farmers getting leased 

land so this is a big problem. There are too few drainage companies. Meadows cultivation solves 

a lot of structural problems and provides a biological drainage. Unilateral plant farming does 

not realise what resource they are losing.” Farmer 11 

 

There were also 3 farmers indicated that they need more relevant knowledge to take proper actions against 

these challenges. Two farmers thought the local community could provide more support in this regard. 

5.3 Livelihood Assets 

Figure 4 presents the main livelihood assets (social, human, natural, financial and physical capitals) based 

on the answers from 11 pilot farmers. The assets are marked with numbers to imply how many times they 

were mentioned by the participants. The ones without number behind them mean they were only mentioned 

once. 

 

 
Fig. 4. Key livelihood assets from pilot farmers (Source from survey) 

 

Social capital:  

Most of the farmers (9 out of 11) are members of more than one farming associations. Depending on their 

farming practices, they joined a rather diverse group of farming associations. LRF and Ekologiska 

lantbrukarna are the two most common ones. LRF is the largest organisation for small agricultural 

enterprises in Sweden. It works actively to influence and develop in the areas of agricultural policy, animal 

welfare, food and cuisine, international cooperation, ownership rights and research (LRF, 2020). Ekologiska 
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lantbrukarna is an interest organisation for organic farmers. It aims to ensure that politics, rules and the 

market are designed so that Swedish organic farmers are given the best opportunities to develop profitable 

and sustainable businesses (Ekologiska lantbrukarna, 2020). Besides, the other associations, both regional 

and national, have different focuses such as regenerative agriculture, pasture protection and hemp industry, 

etc., and provide various services. In particular, Landshypotek Bank, a farmer-owned small bank, can invest 

in its member’s farming business with the aim of building sustainable countryside (Landshypotek Bank, 

2020). And this is one example of how their social capitals could transfer into financial capitals. Additionally, 

members could promote their sustainable products through organisations such as Föreningen allkorn. With 

regard to the support farmers receiving from these associations, which could be transferred into different 

capitals, 8 farmers expressed that they gained information and relevant experience from the events of these 

associations. Regular meeting for networking were mentioned 7 times. Four farmers mentioned consulting 

services. Three farmers mentioned skill learning and training opportunities. Only farmer 10 answered that 

she applied for loans from Landshypotek Bank. Five out of 11 farmers indicated that they received support 

regarding to farm management from other companies, mostly in the form of information sharing, consulting 

services and training opportunities.    

 

Human capital: 

The pilot farmers in this study have already participated in different levels of sustainable agriculture 

practices and have gained some knowledge and skills regarding to building a more sustainable agriculture 

system. They also have opportunities to further improve these knowledge and skills from their social 

networks. With regard to workforce, 5 farmers expressed that they have access to hiring people. Although 

a sudden pandemic could affect the accessibility of outside workforce. 

 

Natural capital: 

Since the increase of SOC has a big impact on soil such as its structure and water holding capacity, several 

survey questions focused on the investigation on the soil situation of their farms. Regarding soil structure, 

most of the farmers thought that their farm’s soil structure is good. Farmer 1 and 5 thought their farmlands 

are sandy with few aggregates and farmer 8 also thought his farmland is poor with aggregates in the soil. It 

is noteworthy that three farmers indicated that the soil structure of their farmlands was improved because 

of growing grass. Concerning soil nutrients change such as phosphorous and nitrogen, most of the farmers 

(7 out of 11) either thought that there is no obvious change or did not know. Five farmers thought the SOC 

in their farmlands is increasing possibly because they have already taken some soil improvement measures. 

Depending on the soil type and soil structure, participants showed different opinions on the soil’s water 

holding capacity on their farms. Farmer 1 and 5, who mainly have sandy soil, expressed a negative view on 

their farmland’s water holding capacity and wished for improvement in this aspect. Additionally, Farmer 8, 

who has a mixed soil type of sandy soil, loam and peat soil, directly expressed that improving the soil’s 

water holding capacity in his farm was one of the main reasons he started regenerative agriculture. With 

regard to soil’s erosion and accumulation condition, five farmers thought that it has stayed the same or did 

not know. Other five farmers thought that the soil erosion risk has decreased. Especially farmer 2, 6, 8 and 

10 who have a high percentage of pasture or meadow, mentioned that grassland has a positive impact on 

soil erosion prevention. Some farmers also mentioned that less ploughing, crop rotation and shifting to 

perennial agriculture could decrease the soil erosion.  

 

“Soil erosion has decreased since I started to have the farmland grown with perennial agriculture 

all year round. Soil accumulation has increased since I started planting cover crops between two 

main crops.” Farmer 9 

 

Apart from farmer 1 who produces rather big amount of fruit and vegetables watering his farm through 

irrigation, all other farmers mainly depend on precipitation (rain, snow, etc.) to water their farmlands. 

Therefore, they highly rely on a favourable precipitation pattern. The source of irrigation water comes from 

surface water. Although there is generally enough surface water in Sweden, the irrigation and drainage 

systems are not well-built at present.  

 

Financial capital:  

Most of the participants rely on farming business as their main source of income. The survey did not ask 

the exact amount of income or savings they have, as it is a rather sensitive and private question. But it is 
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possible that for some farmers, they may not have enough financial capital to cope with a deteriorating 

external environment. For example, farmer 10 mentioned that there is a lack of financial capital when she 

attempts to solve some of the environmental challenges. Farmer 2 also expressed a similar opinion. 

 

“Society should be involved in and shares financial risk with the farmer in extreme situations to 

a greater extent than it is today.” Farmer 2  

 

It is possible for farmers to get low-interest loans and credibility from banks such as Landshypotek Bank. 

Additionally, there are already few companies including Max and Oatly who pay a number of pilot farmers 

for the extra carbon storage in their agricultural lands (Niléhn, 2020). Therefore, carbon farming could 

potentially bring more incomes for the farmers. 

 

Physical capital: 

Most of the farmers have access to the key physical capitals including transportation, necessary machinery, 

meeting venue with other farmers and rented/ shared equipment, which are listed in the figure 4. However, 

there is an exception that farmer 3 expressed that she is generally lacking physical assets. Additionally, most 

of the participants do not have access to a well-established water infrastructure.  

5.4 Transforming Structures and Processes 

Eight out of the 11 farmers indicated that they received support from RDP in terms of environmental 

improvement and climate action. Four farmers mentioned that they received compensations for organic 

production. Two farmers received agri-environmental payments on meadow and pasture. The other general 

support they received under RDP includes investment support on bioenergy, support on animal welfare and 

environmental investments. The project-based support includes solar cell installation, perennials cultivation 

initiation and planting catch crops. From the pilot farmer’s perspective, overall, the RDP is limited in terms 

of providing necessary support for agricultural development. Seven out of 11 participants expressed that 

they have not received any support from RDP for the measures they took with regard to enhancing farm 

viability and competitiveness, risk management in agriculture and promoting local economic development 

and, job creation and diversification. For the rest farmers, specially, they received support with respect to 

innovative projects under European Innovation Partnership (farm competitiveness), “LADAN project” to 

build a meeting place for local community (local development)  and hemp development in the local market 

(local development).  

 

To further realise the potential of RDP on promoting sustainable rural livelihoods, 8 farmers thought it 

should provide more compensation on the extra labour work of changed farming practices. Six farmers 

hoped it would organise more relevant training events. Three farmers indicated that RDP could support 

building necessary infrastructure and 2 farmers thought that the agriculture transition also needs new 

suppliers, buyers and investors.  

5.5 Livelihood Strategies 

Most of the pilot farmers in this study expressed varying degrees of worry regarding to the challenges 

climate change could bring in the future. With regards to coping with the external environmental challenges, 

these pilot farmers have already developed or planned some measures mainly connected to agriculture 

extensification and diversification. Specially, sorted by how many times they were mentioned, these 

measures include: good irrigation and drainage system (3), cover crops (3), composting (2), more perennial 

crops (2), limited or no tillage (2), diversified cropping including intercropping, organic agriculture and 

regenerative agriculture. Additionally, 3 participants mentioned increasing the SOC in soils as an important 

strategy to improve the resilience of their agriculture system. 

 

Specially, farmer 11 mentioned the benefits of keeping meadows. 

 

“the meadows are of great benefit because the root system holds water and increases the soc.” 

Farmer 11 
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Farmer 7 refuses to use chemical pesticides and fertiliser, and try to introduce perennials into food 

production as a way to store carbon in the roots and bind it to the soil. 

 

"We believe that perennial crops, for example, crops that do not die every year, can be developed 

to provide good food, repair the environment and in the long term create a more stable climate." 

Farmer 7 

 

Compared these strategies with carbon farming, there are in fact a number of overlapping practices. 

Regarding to the interested carbon farming practices, the pilot farmers are rather flexible and have given a 

rather diverse of answers. Some of the mostly mentioned strategies by frequency include: composting 

(including using crop residues), cover crops, no tillage or limited tillage, catch crops, agroforestry, holistic 

grazing, perennial crops, buffer strips and conservation agriculture. The reason behind their choice of 

preferable carbon farming practices consists of both financial interests and the goal of sustainable agriculture. 

8 farmers indicated that they hope carbon farming could increase the productivity and yield, and potentially 

generate carbon credits to increase income. However, farmer 9 thought increased income is good but less 

important than improving the resilience of agricultural system. Another 7 farmers also showed interest in 

that aspect. Nine farmers chose sustainable use of farmlands and soil fertility improvement. Eight farmers 

though that carbon farming is a useful skill to learn. Seven farmers hoped to increase the ecosystem 

biodiversity through carbon farming. And 4 farmers were interested in the benefits on soil erosion 

prevention. 

 

Although the participating farmers showed great interests in carbon farming. There are a number of barriers 

that could prevent them from conducting this measure in the end. The most common concern is the lack of 

knowledge that farmers do not know which carbon farming practices to choose (8 out of 11). Six farmers 

indicated worries regarding to the policy uncertainty. For example, farmer 9 implied that he cannot choose 

the crops he wanted to plant because of the support system. Five farmers chose costs uncertainty as a barrier. 

Only 2 farmers thought lack of necessary infrastructure and uncertainty of the consequences from changing 

farm management would be constrains. It is noteworthy though, that no one thought carbon farming would 

interfere their current production system. Therefore, if the farmers could get help to choose a proper carbon 

farming practice for them under a more supportive policy environment, there would be few barriers 

preventing them from choosing a carbon farming livelihood strategy. 

5.6 Livelihood Outcomes 

Overall, the most concerned livelihood outcomes from the participants perspective include reduced 

vulnerability, stable profitability and income, and more sustainable use of natural resource base. Some 

farmers have rather a detailed image of desirable livelihoods in the future.  

 

“We want to work with primary production in combination with ecotourism, education (especially 

for children), workshops, pop-up restaurant, café, nature-based accommodation, forest and 

nature experiences. In summary, linking to agriculture, we want to play and learn in nature, and 

to safeguard and gain knowledge from the cultural-historical buildings here. We want to continue 

the hemp cultivation in Sweden and become fully self-sufficient in nutrition through our own 

fermentation. We want to contribute to public goods. And we want to become a vegan farm to 

promote this lifestyle.” Farmer 3 

 

When describing their envisaged future, the pilot farmers frequently used the following words and phrases 

including self-sustaining, sustainable, resilient, profitable, ecologically and environmentally sound. Most of 

the farmers showed consideration for both their own livelihoods and the environment.  

 

“Create a sustainable farm, reduce negative impact on the climate and increase the benefits for 

the planet. Harmony between food production, ecosystems, animals, farmland and people.” 

Farmer 6 
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“Reduce the carbon footprint further. Bond more CO2. I want to grow more protein crops for 

human food and diversify the cultivation. I also want to increase biodiversity. May have some 

fields that are not for harvesting but grow flowering plants that favour biodiversity and carbon 

storage. I would like to be paid for that though. Prescription from advisers should be required 

when using insecticides.” Farmer 9 
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6. Discussion 

6.1 Opportunities and Barriers of Carbon Farming in Sweden 

A livelihood is complex due to its various components as well as the interconnections it has with its 

surrounding context. Exploring the key factors in farmer’s livelihood from different perspectives enables 

probing under the surface and gaining insights in terms of the opportunities and barriers of carbon farming 

in Sweden. According to the previous research and primary data from this study, three important aspects 

emerge from the analysis that could greatly affect the potential of conducting carbon farming in Sweden. 

They are the farmer’s livelihoods assets, the external shocks including drought, extreme heat and periods of 

heavy rain, and the policy environment (CAP and RDP), which are interconnected. Combined together, 

these elements eventually influence the livelihood strategies of Swedish farmers. The findings related to 

each aspect will be elaborated in the follwong discussion. 

 

The relatively low requirement on establishing cost and complicated infrastructure and equipment of most 

carbon farming practices such as cropland management makes it less difficult for farmers to transfer their 

agriculture system (Garnett & Finch, 2016). Based on the data analysis, Swedish farmers usually have access 

to the necessary physical capitals to conducting farming work, which provides a good starting point for 

implementing carbon farming. Besides, few farmers indicated financial capital would be a barrier to conduct 

carbon farming practices. Moreover, both the primary data from this study and results from other papers 

indicate that land management transition towards carbon farming are unlikely to interfere the farmer’s 

current production system, which reduces the financial risks of experimenting carbon farming practices. 

However, potential incomes from carbon farming are still one major incentive to attract more participants. 

This finding is in line with the carbon farming experience from Australia and other studies. Potentially, the 

funding source could be either from CAP and RDP funds to be developed or voluntary markets as is the 

case for some pilot farmers who are paid for the extra carbon storage in their agricultural land by other 

companies. Although most of the farmers are already experienced in their fields and have access to external 

information. The finding from this study suggest that one major barrier affecting the implementability of 

carbon farming is the lack of knowledge on which land management strategy to choose. Potentially, this 

issue could be solved through support from relevant agricultural organisations. They could provide the 

necessary training courses and consulting services that close the knowledge gap for farmers, namely the 

selection of context specific carbon farming practices. In fact, most of the farmers are members of more 

than one farming association. A number of these organisations specialise in conservation agriculture or 

regenerative agriculture, which usually leads to the increase of SOC in soils, and as such, they would be 

able to provide useful advice on carbon farming. In the beginning stage of carbon farming implementation 

in Sweden, they could act similarly to the “carbon agents” in Australia that provide consulting services and 

spread knowledge on the various co-benefits of carbon farming. However, in practice, many of these 

organisations have not been fully utilised by farmers as ways to increase their knowledge and skills. How 

to further the influence of these organisations as knowledge provider will be important for carbon farming’s 

future enactment. Finally, the implementation of carbon farming has positive impact on soil quality, which 

acts in synergy with carbon credits incentivising more participants. For example, findings from the study 

suggested that the most attractive co-benefits from carbon farming is the role soil carbon plays in improving 

soil moisture retention and the reduction of wind and water erosion. 

 

Both the literature review and results from the survey showed that climate change would increase the 

vulnerability of people’s livelihoods in the rural area, for example, the water availability for rain-fed 

agriculture (Schipper, 2007). It is also recognised that the dynamics of land, climate and biodiversity are 

intimately connected (UNCCD, 2020). Climate change can disrupt established ecological and land use 

systems, which in turn can compromise water and food supplies that in the end affect people’s livelihoods 

(Jin, 2008). Due to the impact of climate change on ecosystem services, livelihood assets and options could 

be reduced. This then has further impact on the adaptive capacity of households when they face other 

perturbations or stresses, for example, a sudden profitability dropping of agricultural products. Specially, 

based on the data analysis, there are a number of obvious environmental challenges for Swedish farmers, 

which include drought, extreme heat, heavy rain and the contingent soil erosion, and pest and weed issues, 

that would jeopardise the financial and natural capitals of local livelihoods. Heavy rainfall will increase the 
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risk of soil erosion. Increased rainfall during spring, autumn and winter will increase leaching of nutrients, 

mainly nitrogen (Fogelfors et al., 2009). Additionally, both the data analysis and the information provided 

from a staff in MiljöMatematik indicate that the percentage of farmland with any kind of irrigation is 

quite low in Sweden (Brodin, 2020). Therefore, drought could severely affect agricultural yield and 

productivity for rain-fed farms. Since greater variation in temperature and wet-drought conditions would 

be expected, resilient agriculture systems need to be developed. Carbon farming presents an important 

opportunity as it increases soil carbon which help soils to hold moisture during drought period and better 

withstand water-caused soil erosion during rain period. These unique co-benefits from carbon farming are 

especially attractive for farmers with sandy soil lands. For some carbon farming practices, the increase of 

biodiversity can also enhance the resilience of agricultural system against pest and weed issues. The 

reduction of vulnerability context through carbon farming can in turn strengthen farmer’s other capitals such 

as better natural soil base and more stable agricultural productivity to generate incomes. 

 

Both practical implementation (farmer knowledge and translation of knowledge into action) and political 

and economic will (policies to promote mitigation, the development of a functioning carbon market and the 

price of carbon) should be taken into consideration when developing the carbon farming transition (Garnett 

& Finch, 2016). The agricultural policy environment is essential in terms of attracting farmers to implement 

carbon farming as well as support the establishment of an efficient carbon market. Both CAP and RDP 

include measures aiming to support practices that are beneficial to the environment and climate. And most 

of the farmers in this study confirmed that they have received relevant support from RDP that could increase 

SOC in farmlands. This indicates the important role CAP and RDP have in terms of promoting sustainable 

farming practices. However, the empirical data showed that the current support under environmental and 

climate schemes is limited both in project types and project numbers, which corresponds to the conclusion 

from Swedish climate report that the existing policy environment is inadequate of enabling a broad 

agricultural transition in order to achieve large amount of carbon storage in farmlands. The policy 

environment needs to be more flexible and comprehensive if a broader carbon farming transition is to be 

developed. Measures or crop choices that do not fall within the current RDP supporting realm need to be 

included. In addition, decoupled subsidy from production under CAP could lead to outcomes that are 

opposite to the environmental objectives, as it might make farmers less sensitive to a carbon farming market. 

Different compensation measures including direct payments and the potential carbon credits (if carbon 

farming is implemented) need to be balanced to generate enough financial incentives for farmers. In fact, 

most of the farmers in this study consider that monetary incentive to compensate the extra labour work or 

decreased income due to changed land management is a strategy that RDP should embrace in order to 

promote carbon farming. RDP also has relevant schemes pertaining to agricultural innovation and 

competitiveness enhancement, which could be utilised to support projects that improve farmer’s knowledge 

and skills. Thus, CAP and RDP are two important instruments have the potential to promote carbon farming 

in Sweden. In order to enhance their potential, improvements might need to focus on aspects including the 

flexibility of project support, targeted financial compensation and bridging the knowledge gap. 

 

In the end, the attractiveness of different carbon farming practices from low-cost cropland management to 

higher-cost restoration of cultivated organic soils varies with the carbon price (Garnett & Finch, 2016).  

Overall, from the farmer’s as well as policy’s perspective, the study indicates that practices that are most 

likely to be implemented are those that are both result in decreasing GHG emissions while increasing the 

resilience of agricultural system (Smith et al., 2005).  

6.2 Envision a Rural Livelihood with Carbon Farming 

The impact of climate change on many benefits that people obtain from ecosystems is uncertain, but it is 

evident that people who depend most on natural resources in the rural area are likely to be most severely 

affected (Abeygunawardena et al., 2009; Burton et al., 2002). Climate change will require the adaptation of 

agriculture practices to changes in, among other things, changing rainfall and temperature conditions. The 

link with the environmental impact of agriculture will also become increasingly more apparent. This may 

include issues such as soil tillage, fertilisation as well as control of crop pests and weeds (Fogelfors et al., 

2009). Agricultural systems that mimic nature with less environmental disruption are more likely to be 

sustainable and resilient in the long term. Overall, transforming to a more sustainable land management 
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system as carbon farming, the rural livelihoods would become more resilient when facing climatic and other 

future changes (Davidson et al., 2003).  

 

Apart from the potential to mitigate climate change, carbon farming means a more sustainable use of the 

essential natural assets for farmers – soil.  It is overall favourable for cultivation and improves the soil 

condition. High SOC content means better water-holding capacity, greater supply of plant nutrients, less 

traction requirements for tillage and generally a better soil structure which promotes root development for 

plants. Carbon farming could also reduce the rural livelihood vulnerability and allow farmers to better resist 

external shocks such as drought and flood through a more versatile and resilient agriculture system. Some 

carbon farming methods such as conservation agriculture would also increase the biodiversity in agricultural 

landscapes, which would enhance the resilience and the capacity of agricultural system to recover from 

external pressure such as drought or management mistakes (Bengtsson et al. 2003; Fischer et al. 2006). The 

overall more resilient agriculture system also has positive impact on other livelihood assets, for example, 

increased financial assets due to higher yield and productivity. Additionally, increased financial capitals 

from generated carbon credits and knowledge on various farming methods would further decrease the 

vulnerability for farmers. More available financial assets and reduced vulnerability together would allow 

farmers to choose livelihood strategies more flexibly and facilitate the achievement of their preferable 

livelihood outcomes.  

 

In detail, the implementation of specific carbon farming measures depends primarily on the availability 

of areas where the measure is possible. Changed land use (e.g. conversion of arable land to extensive 

grassland) and restoration of wetlands have high carbon sequestration potential per hectare, but the available 

areas are limited. Improved cultivation measures have relatively low carbon sequestration potential per 

hectare, but these measures are likely to be implemented in larger areas across Sweden (Cederberg, 

Landquist & Berglund, 2012). In general, the measures to increase carbon sequestration and reduce 

emissions in the LULUCF sector are cost-effective because they usually result in several other 

environmental benefits in addition to increased carbon sequestration and lower GHG emissions (Sverige 

Klimatpolitiska vägvalsutredningen, 2020). Therefore, carbon farming emerges as a triple-win by reversing 

CO2 emissions, enhancing productivity and building resilience against the effects of climate change 

(Verschuuren, 2018). Meanwhile, it is evident that different carbon farming practices are not mutually 

exclusive and could be combined together to achieve better outcomes. 

 

In the end, while carbon farming aims at reducing GHG emissions with realising other social and 

environmental benefits, there may also be trade-offs among different objectives (Garnett & Finch, 2016). 

For example, prioritising carbon sequestration through ground biomass monocultures could jeopardise the 

biodiversity of agricultural landscapes. The balance of positive and negative impact is likely to be rather 

locality and context specific. The agricultural units at each County Administrative Boards could provide 

guidance in this regard.  
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7. Conclusions 

There is evidence that Swedish agricultural soils have indeed acted as a net carbon sink over the past 2 

decades (Poeplau et al., 2015). Opportunities and barriers to enhance the carbon sink potential of farmlands 

are closely linked to people’s livelihoods as well as their broader context. The findings from this carbon 

farming study suggest that Swedish farmers are interested in incorporating carbon farming practices within 

their existing farming systems. Opportunities and barriers are found in relation to different assets, external 

shocks and the policy environment.  

 

Farmers in Sweden are well placed to implement carbon farming on account of their good physical and 

financial capital. The co-benefits carbon farming has on agricultural resilience is considered to be 

particularly attractive for those farmers who are vulnerable to external shocks such as drought, heavy rains, 

nutrient leaching, soil erosion, pests and weed infestation, etc. The social capital provided by agricultural 

organisations could provide essential support to address knowledge gaps and provide incentives during the 

transition to carbon farming. Policies such as the RDP, need to enable more training and financial support 

to enhance the potential and scaling of carbon farming at national level. Moreover, a higher carbon price 

would enhance the farmer’s financial capital through generation of carbon credits and thereby accelerate 

the uptake of carbon farming within Sweden’s agricultural sector. 

 

This case study has focused on the role of farmers as key actor in the promotion carbon farming. A deep 

analysis in relation to several pilot farmer’s livelihoods were conducted. As there are few studies exploring 

carbon farming in Sweden, the finding of this thesis has surfaced useful insights for policy makers to 

promote sustainable farming practices as well as to support the further study on carbon farming 

implementation in Sweden. Due to the time limitation, this study only includes perspectives from one key 

stakeholder group (farmers). Further research is required in order to examine a broader range of 

stakeholder’s perspectives, for example, companies who are willing to buy carbon credits, would reveal 

more insights into to the potential of carbon farming. In addition, the implementation of carbon farming in 

future would require more research in terms of the monitoring and reporting of SOC change, and how carbon 

farming practices needs to be adapted to regional diversity.  
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Appendices 

Appendix 1 Survey on Carbon Farming Guided by Sustainable 
Livelihoods Framework (in English) 
 

1. What are your different sources of income?  

 

2. How much of your income derives from farming?  

a) over 80% b) 60%-80% c) 40%-60% d) less than 40% 

 

3. What are your main farming products? (multiple choices) 

a) cereals b) root crops c) oil seed crops d) vegetables and fruits e) dairy f) other livestock g) other 

products___ 

 

Sub question:  

And how many hectares of land (cropland, pastures for dairy, etc.) are used for each product? 

 

4. What is the main way of watering your agricultural land? 

a) irrigation b) rainfed 

 

5. If you irrigate the agricultural land, what is your source of irrigation water?  (multiple choices) 

a) surface water (river) b) ground water  

 

6. In the past decade, has there been any change on precipitation that affects your agricultural 

land?  (multiple choices) 

a) not many changes b) more drought c) less drought d) more flood e) less flood f) other changes___ 

 

7. What types of soil does your farm mainly have? (multiple choices) 

a) sandy soil b) loam c) clay d) peat soil e) chalky soil f) silt g) other types___ 

 

8. What do you think about your farm’s soil structure? (a well-structured soil breaks up easily into peds with 

a definite shape and size (1–60mm). 

 

9. Have the soil nutrient levels in your farm changed in the past decade? (multiple choices) 

a) not obviously b) phosphorus is increasing c) phosphorus is decreasing d) nitrogen is increasing e) nitrogen 

is decreasing f) potassium is increasing g) potassium is decreasing h) soil organic carbon is increasing i) 

soil organic carbon is decreasing j) certain minerals___ is increasing k) certain minerals ___ is decreasing 

l) other changes___ m) I’m not sure of the info (they may not have done the tests, just bought the land 3 

years ago e.g.) 

 

10. What do you think of the soil’s water holding capacity in your farm? 

 

11. What do you think about your farm’s soil erosion and accumulation conditions? (e.g. Are the erosion or 

accumulation rates increasing? what are the reasons behind it?) 

 

12. Opinions on climate change and farming  

a) I believe climate change is occurring, and my farm business is affected by climate change 

b) I believe climate change is occurring, but I am unsure or do not believe my farm business will be affected 

by climate change in the short term  

c) I don’t believe climate change is occurring 

 

13. (sub Q for Q12 answer a & b) If you believe climate change is occurring, in what way do you think the 

climate is changing? 

 

14. (sub Q for Q12 answer a) How climate change is affecting your farming system if you believe so? 
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15. Regarding to farm work, you have access to (multiple choices) 

a) necessary machinery___ to conduct farming b) water infrastructure___ c) venue where to meet other 

farmers___ d) places where you can share or rent tools that needed___ e) access to enough labours  f) other 

physical assets that are important for your production___ 

 

16. What farmer associations are you a member in?  

 

17. What are the main activities and services of this group?  (multiple choices) 

a) information & experience sharing b) regular meeting for networks c) consulting service d) skill learning 

& training e) tools and machinery sharing f) credit/ loans g) other supports___ 

 

18. Do you receive support regarding farm management from other organisations or companies? If so, who 

are they?  

 

19. In the past, what support have you received from these organisations and companies?  (multiple choices) 

a) information sharing b) consulting service c) skill learning & training d) financial investment e) other 

supports___ 

 

20. What measure have you received support for in terms of environmental improvement and climate action 

(including wetlands, buffer strips, crop rotation etc.) under the Rural Development Programme policy? 

 

21. What measure have you received support for under the Rural Development Programme policy in terms 

of 

a) enhancing farm viability and competitiveness (e.g. investments in restructuring or modernisation, 

supports for sustainable innovations etc.) 

b) risk management in agriculture (agri-food chain integration & quality) 

c) promoting local economic development and, job creation and diversification 

 

22. What other inputs do you think are needed that are not included in the Rural Development Programme 

when conducting carbon farming?  (multiple choices) 

a) extra necessary infrastructure___ b) compensation for extra labour work c) relevant trainings___ d) new 

suppliers___ e) new investors/ buyers___ f) other inputs___ 

 

23. What type of carbon farming practices would you be interested to adopt?  

 

24. What interests you have when choosing these carbon farming practices?  (multiple choices) 

a) potential carbon credits to increase income b) increasing productivity & yield c) improving soil quality 

against wind and water erosion d) improve soil fertility e) improve agriculture resilience (adapt to 

unforeseen environmental shocks such as drought and flood) f) improve ecosystem biodiversity g) 

sustainable use of farm lands h) learning useful skills i) other interests___ 

 

25. During the past decades, I met these environmental challenges (multiple choices) 

a) drought b) flood c) unnormal pest infestation d) soil erosion e) extreme hot weathers f) other issues that 

could affect farming___ 

 

26. What issues have you faced when trying to solve these environmental challenges? (multiple choices) 

a) lack of knowledge to take proper actions___ b) lack of supports from local community___ c) lack of 

necessary resources & infrastructure___ d) other issues___ 

 

27. What changes of farm management do you think could help to prevent/better react to these issues in the 

future? 

 

28. What barriers would prevent you from doing carbon farming?  (multiple choices) 

a) costs uncertainty b) lack of knowledge on choosing which carbon farming practices c) policy uncertainty 

d) uncertainty of the consequences from changing farm management e) lack of necessary infrastructure___ 
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f) interfering the current production system (how)___ g) other barriers___ 

 

29. What is your concern about the future of your farm? 

 

30. How do you envision your farm in the future?  

 
Appendix 2 Survey on Carbon Farming Guided by Sustainable 
Livelihoods Framework (in Swedish) 
 

1. Vilka olika intäktskällor har du? 

 

2. Hur stor del av dina intäkter kommer från lantbruksverksamhet? 

a) mer än 80% b) 60%-80% c) 40%-60% d) mindre än 40% 

 

3. Vilken eller vilka är dina viktigaste avsaluprodukter i lantbruket? 

a) spannmål b) potatis c) oljeväxter d) grönsaker eller frukt e) mjölk f) annan djurhållning g) annan 

produktion, nämligen ____ 

 

Ungefär hur många hektar (odlingsmark, betesareal, osv) används under ett givet år till varje produktslag? 

a) spannmål ____b) potatis ____c) oljeväxter ____d) grönsaker eller frukt ____e) mjölk ____f) annan 

köttproduktion ____g) övrigt ____ 

 

4. Vilken är den mest betydande vattentillförseln till din odlingsmark? 

a) bevattning b) regn 
 

5. Om du använder bevattning, från vilken källa kommer bevattningsvattnet? (Du kan välja flera svar)  

a) ytvatten (åar, dammar) b) grundvatten (brunn) 

 

6. Under den senaste tioårsperioden, uppfattar du några förändringar i nederbördsmönster som har påverkat 

ditt lantbruk? Markera alla alternativ du instämmer med. 

a) inga påtagliga förändringar b) mer perioder med torka c) mindre perioder med torka d) mer perioder med 

för mycket regn e) mindre perioder med för mycket regn f) andra förändringar____ 

 

7. Vilken typ av jord finns det huvudsakligen på dina åkrar?  

a) sandig jord, b) lerig sandjord (loam) c) lerjord d) torvjord e) kalkjord f) siltjord g) övrigt 

 

8. Hur upplever du jordstrukturen på åkrarna? (en jord med bra struktur delas faller sönder i tydliga aggregat 

på 1-60 mm)? 

 

9. Har näringsförråden förändrats på din mark under de senaste tio åren? Markera alla aktuella svar.  

a) inte påtagligt b) ökande fosforförråd  c) minskande fosforförråd d)e)f) ökande kaliumförråd g) minskande 

kaliumförråd h)ökande mullhalt i)minskande mullhalt j) ökning av andra mineralförråd ____k) minskning 

av andra mineralförråd____l) andra förändringar____m.) Vet inte 

 

10. Vad anser du om den vattenhållande förmågan på dina jordar? 

 

11. Vad anser du om erosion och nyskapande av jord på din gård? Har hastigheten av erosion eller 

nyskapande förändrats, och i så fall varför? 

 

12. Åsikter om klimatförändringar och lantbruket 

a) Jag tror att klimatet förändras, och att min lantbruksverksamhet påverkas av klimatförändringen 

b) Jag tror klimatet förändras men är osäker på om, eller tror inte, att klimatförändringarna påverkar min 

lantbruksverksamhet på kort sikt 

c) Jag tror inte att klimatet förändras 
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13. Om ja, på vilket sätt påverkar klimatförändringarna ditt lantbruk? 

 

14. Om du tror att klimatförändringar pågår, på vilket sätt tror du att klimatet förändras? 

 

15. Har du tillräcklig tillgång för din lantbruksverksamhet vad gäller (välj alla alternativ som stämmer): 

a) maskiner och utrustning, b) bevattningskapacitet c) kontaktytor med andra lantbrukare d) möjlighet att 

hyra eller låna maskiner e) Personal f) andra fysiska resurser som behövs för produktionen 

 

16. Vilka lantbruksorganisationer är du medlem i? 

 

17. Vilka funktion fyller ditt/dina medlemskap i lantbruksorganisationer där du är medlem?  

a) information och erfarenhetsutbyte b) regelbundna möten för nätverk c) rådgivning d) utbildning e) 

gemensamma verktyg och maskiner f) kredit/lån g) annat 

 

18. Tar du hjälp av någon ytterligare organisation eller företag för rådgivning kopplat till till lantbruk? Om 

ja, vilka då? 

 

19. Vilken typ av rådgivning/stöd har du fått från ovanstående organisationer och företag? Välj alla 

alternativ som passar in.  

a) informationsdelning mellan lantbruk b) rådgivnings- eller konsulttjänster c) utbildning d) finansiell (ex 

hjälp med projektansökan, stöd) e) annat ____ 

 

20. Vilka åtgärder har du fått ersättning för att genomföra när det kommer till insatser för miljö- och 

klimatåtgärder, under den senaste perioden för landsbygdsprogrammet? 

 

21. Har du inom den senaste programperioden inom landsbygsprogrammet fått stöd för att genomföra några 

åtgärder när det gäller  

a) lantbrukets lönsamhet och konkurrenskraft____ b) riskhantering____ c) lokal ekonomi, jobbskapande 

och diversifiering____ 

 

22. Vilka insatser tycker du saknas i landsbygdsprogrammet vad gäller ökad kolinlagring i jordbruksmark? 

(markera alla alternativ som passar) 

a) bättre infrastruktur b) ersättning för extra arbete c) möjlighet till kurser och utbildning d) nya leverantörer 

av varor eller tjänster e) nya köpare av varor eller tjänster f) andra resurser____ 

 

23. Vilka metoder för ökad kolinlagring skulle du vara intresserad av att använda i ditt lantbruk? 

 

24. Vad är viktigt för dig i valet att använda metoder som kan ge ökad kolinlagring? (välj alla svar som 

passar in)  

a) möjlighet att få betalt för inlagringen b) ökad produktivitet och skörd c) förstärka motståndskraften mot 

erosion  d) ökad bördighet e) ökad motståndskraft mot extremväder som torka och översvämningar f) stärkt 

biodiversitet g) mer uthålligt markanvändande h) lära sig mer och utveckla lantbruksmetoderna i )annat 

____ 

 

25. Vilka miljö- eller klimatmässiga utmaningar har du mött under de senaste 20 åren som påverkat ditt 

lantbruk negativt? (markera alla svar som passar in)  

a) översvämningar b) torka c) onormala skadedjursangrepp d) erosion e) extrema värmeböljor f) andra 

miljö- eller klimatrelaterade problem____ 

 

26. Vilka problem har du mött när du försökt lösa situationerna i föregående fråga (fråga 25)? Markera alla 

svar som passar in  

a) brist på kunskap för att kunna möta utmaningarna b) bristande stöd från lokalsamhället c) brist på resurser 

och utrustning d) annat____ 

 

27. Vilka förändringar på ditt lantbruk tror du skulle förebygga eller göra det lättare att hantera negativa 

miljö- och klimathändelser i framtiden? 
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28. Vad ser du för hinder för att tillämpa kolinlagrande metoder i ditt lantbruk? (markera alla svar som 

passar)  

a) osäker kostnad för åtgärderna b) behov av mer kunskap för att välja vilka metoder som passar bäst i ditt 

lantbruk c) osäkerhet runt regler och stödsystem d) osäker på vad det får för konsekvenser att inkludera nya 

metoder e) behöver mer eller bättre infrastruktur f) det påverkar nuvarande produktionssystem för mycket 

g) annat_____ 

 

29. Vad är de viktigaste frågorna som oroar dig när det gäller framtiden för ditt lantbruk? 

 

30. Vad har du för målbild för ditt lantbruk på längre sikt? 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


