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Abstract 

This study explores governance surrounding Brazilian soy production and related deforestation in 

2000-2019. We conceptualize the governance instruments at play in Brazil as a policy mix and apply 

Ostrom’s (1990/2015) eight design principles and self-governance concept, complemented by the 

concepts of polycentric, multi-level, and hybrid governance, to understand its strengths and 

weaknesses. Our research is undertaken through the lens of critical realism, which structures our 

understanding of deforestation triggers and the types of policies that can curb them. We conduct a 

qualitative case study, examining the policy mix through a systematic literature review of 56 articles. 

Our analysis reveals that the Brazilian policy mix faces various obstacles. These include conflicting 

objectives across the instruments; unsuccessful engagement of smallholders due to the pursuit of 

efficiency over equity, which limits devolution of responsibility; appropriators facing low benefits of 

compliance but high costs when adapting production to comply with governance; and finally, the 

incapacity to enforce legislation due to weak monitoring and sanctioning. We evaluate the Brazilian 

policy mix on the basis of six characteristics: coherence, consistency, credibility, comprehensiveness, 

stability, and adequacy. Based on these characteristics, we determine that the Brazilian policy is 

encumbered by incongruence, which helps explain the inability of the policy mix to control 

deforestation levels in Brazil in 2000-2019. Finally, we conclude that Ostrom’s design principles are 

an ideal tool to explore the Brazilian policy mix, however they are not able to fully encompass all 

dynamics. We elaborate upon Ostrom’s framework by suggesting the inclusion of hybrid governance 

initiatives. Our contribution to the literature lies in our interdisciplinary approach to the topic, where 

we combine scholarly articles from disciplines ranging from economics to ecology to more traditional 

political science. This approach allows us to adopt a more holistic approach to understanding the 

governance efforts in Brazil, by reconciling different approaches to the overarching goal of curbing 

deforestation.  
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Visual Abstract 
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1. Introduction 

1.1 The Brazilian Policy Mix 

The 2019 Amazonian forest fires and the presidential election of climate change denier Jair Bolsonaro 

have once again brought Brazilian deforestation to the forefront of the media and to the attention of 

citizens across the globe. For decades, deforestation has been used as a means to expand agricultural 

frontiers, to control territory and as a source of economic development (Baletti, 2014; Sauer, 2018; 

Turzi, 2017). As the world’s largest rainforest, the Amazon has attained a symbolic status (Butler, 

2020). As a result, the Brazilian Space Agency (INPE) began monitoring deforestation in the Amazon 

in 1988, decades before monitoring other Brazilian biomes. Their data reveals that deforestation rates 

range from 29,059 km2 in 1995 to 4,571 km2 in 2012 (Arima et al., 2014, p. 466). In July 2019, INPE 

data indicated that 9762 km2 had been deforested in the preceding 12 months (Elassar, 2019). While 

this suggests vast long-term improvements, the rebound indicates that the underlying triggers of 

deforestation have not yet been tackled. 

Figure 1: Deforestation rates 2000-2019 

 

Source: INPE data accessed via TerraBrasilis. 
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A similar trend of fluctuating deforestation is also observed in Brazil at large, in the 2000s and 2010s. 

We are puzzled by these fluctuations and note corresponding shifts in the literature: while early 

scholars (such as Gibbs et al., 2015; Nepstad et al. 2014) argue that deforestation has been 

successfully curbed, literature on the subject grows more critical from 2014 onwards. In light of these 

changes, we are curious to discover how this inconsistency can be explained. In particular, we focus 

on soy related deforestation, as soy is Brazil’s biggest export, but also one of the biggest drivers of 

deforestation. We are intrigued by this relationship and want to explore the governance employed to 

tackle deforestation. Instead of evaluating individual policies, we want to explore the combined 

Brazilian policy mix, as well as the causality between the policy mix and deforestation rates, which 

seemingly constitutes a gap in the literature. We believe that inconsistencies and gaps in the policy 

mix influence its ability to curb deforestation and regard the fluctuations observed in 2000-2019 as 

evidence of a policy mix which lacks robustness. This leads us to the following research question: 

“How does the performance of the policy mix governing Brazilian soy production explain 

deforestation rates between 2000 and 2019?” 

1.2 Deforestation: The Problem and Our Case  

We intend to explore the relationship between soy production and deforestation, viewing the 

performance of the Brazilian policy mix as its ability to tackle the tradeoff between biodiversity and 

a so-called ecosystem service. According to the Millennium Ecosystem Assessment (MEA) (2005), 

biodiversity can be defined as “the variability among living organisms from all sources including, 

inter alia, terrestrial, marine and other aquatic ecosystems and the ecological complexes of which 

they are part; this includes diversity within species, between species and of ecosystems” (p. 18). 

Schröter-Schlaack and Ring (2011, pp. 186–187) emphasize the complexity of biodiversity, warning 

of the danger of threshold effects, which pose a challenge to biodiversity management and may entail 

permanent debilitating consequences of biodiversity degradation. Examples include carbon storage 

in trees and the maintenance of precipitation cycles through the recycling of water by forests 

(Carvalho et al., 2019, p. 126; Stickler et al., 2013, p. 11). 

Ecosystem services on the other hand can be defined as the “services humans derive from ecosystems'' 

(MEA, 2003, p. 53). Human activities are inherently embedded in ecosystem services, such as in our 

production of commercial goods (e.g. food or timber) or through the oxygen provided by trees. The 

concept of ecosystem services has become central in environmental research to describe these 
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services and was defined by the MEA (2003) in four categories: provisioning, supporting, regulating, 

and cultural. Regulating and cultural ecosystem services lack the institutional setup to capture their 

value directly, but the value of provisioning and supporting ecosystem services is often extracted. 

These are particularly vulnerable to being distorted by market failures, e.g. overuse (Schröter-

Schlaack & Ring, 2011, p. 187). Soy can be seen as an example of a provisioning service. 

While at a first glance, the tradeoff between biodiversity loss and ecosystem service (soy production) 

might be viewed as a topic within the research on environmental sustainability, it is in fact entangled 

with social and economic sustainability. Deforestation has been used as a vehicle for economic 

growth and plays a central role in the Brazilian economy and future economic sustainability. 

Additionally, a powerful agricultural lobby, the “ruralista bloc”, has attempted to thwart increasing 

regulation in order to safeguard their soy production. Their influence has led the Brazilian government 

to soften its stance on deforestation in the name of economic development (Rowling, 2014; 

Schiffman, 2017). In fact, this pressure has supposedly led Brazil’s current President, Jair Bolsonaro, 

to denounce the Amazon Soy Moratorium as a barrier to the agricultural sector’s productivity and the 

country’s economic development (Jolly & Ambrose, 2019; Samora, 2019). Additionally, over the 

past few decades, soy exports have been used to finance social development programs. 

Regulation has increasingly targeted large farmers, while smallholders have been sidelined both in 

terms of enforcement but also agricultural upgrading to facilitate compliance. Deforestation activities 

by large agribusinesses has displaced smallholders and indigenous, which in many cases has led to 

the destabilization of their livelihoods (Sauer, 2018). Deforestation in the Amazon has thus become 

a sign of social precariousness, suggesting that deforestation is practiced by those who do not have 

the technical expertise or the resources to expand their agricultural output without clearing further 

land (Arvor et al., 2018, p. 18).  

As such, soy plays an undeniable role in Brazil’s economic and social sustainability, and soy-based 

deforestation is thus not just a matter of biodiversity loss or environmental sustainability, but of 

broader social and economic challenges. We therefore argue that deforestation is an ideal proxy for 

sustainability at large and useful as a metric to gauge the performance of the Brazilian policy mix. 

This implies that we do not prioritize social indicators as a metric; we find that it is difficult to find a 

suitable proxy that would adequately represent social issues related to deforestation practices, and not 

be confounded by other issues such as development. Additionally, we exclude exogenous factors such 
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as financial crises or commodity prices. The interrelation between economic, social and 

environmental sustainability ensures that we do not fully disregard these aspects in our study.  

We focus exclusively on governance in two of Brazil’s biomes, the Amazon and the Cerrado (see 

Appendix 1). Both biomes are characterized by their unique biodiversity, for example, the Cerrado is 

home to over 10,000 species of plants of which almost half are endemic (Dou et al., 2018, p. 1716). 

The Amazon biome on the other hand is home to the largest rainforest and biodiversity in the world 

(Assunção & Rocha, 2019). Together, these biomes comprise 70% of Brazil’s territory, including 

most of the country’s remaining vegetation and 60% of grain production, further justifying their 

relevance (Brandão et al., 2020, p. 2). 

Considering the inherent complexities and the significance of these biomes, soy related deforestation 

can be characterized as a wicked problem, a concept originally defined by Churchman (1967) and 

Rittel and Webber (1973). Wicked problems are multifaceted and complex, suffering from several 

challenges, such as an inability by policymakers to properly define the problem and a struggle to 

finding solutions. Furthermore, every wicked problem can be considered unique and is essentially 

only symptomatic of other underlying problems. There is little room for trial and error, as solutions 

can leave their own traces, triggering a domino effect (Rittel & Webber, 1973).  

In our case, deforestation as a result of soy production has challenged Brazilian policymakers. The 

concern for short-term economic development gains is understandable in an emerging economy such 

as Brazil where it is used to legitimize deforestation. However, long-term environmental concerns, 

such as the overuse of natural resources and potential threshold effects, limit long-term economic 

sustainability and effectively social sustainability. These trends reinforce each other in a series of 

vicious feedback events. 

1.3 Theory and Methods 

We regard soy production in the Amazon and Cerrado biomes as a type of “Tragedy of the 

Commons”, a concept often cited in sustainable development research (Hardin, 1968). This concept 

details the overuse of so-called ‘commons’, i.e. cultural or natural resources accessible to all members 

of a community. We use the concept of the commons and embrace Elinor Ostrom’s (1990/2015) 

theory of governing the commons. Ostrom regards actors in the commons (appropriators) as 

empowered, who can extract themselves from the tragedy and generate their own governance 
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structures, i.e. self-governance.  Her theory of self-governance is based on the belief that actors can 

create their own norms of sustainable behavior. Despite this theory, she acknowledges that each 

community and common are unique, thus there is no panacea. On this basis, she presents eight design 

principles of sustainable management of a common. We combine this theoretical framework with 

polycentric, multi-level, and hybrid governance concepts, in order to understand the different types 

of governance that exist in the Brazilian policy mix and to structure our analysis accordingly. 

Our research is guided by a critical realist philosophy of science, which maintains a stratified ontology 

with three layers of reality (empirical, actual and real). This ontology warrants the exploring of 

causality between the layers, which is translated into aspects of causality in our case. Additionally, it 

generates epistemological relativism, which allows us the freedom to select an appropriate research 

design. Through the critical realist lens, we can retroduct the reasons underlying deforestation in 

Brazil and thereby understand why policies fail to resolve these issues. Our research design relies on 

a case study of data collected via a systematic literature review (SLR). We review 56 articles on the 

topic of deforestation and agricultural production in the Cerrado and Amazon biomes. 

1.4 Structure of the Thesis 

We proceed to delve into a literature review on Brazilian soy production and sustainability 

governance, a theoretical framework, followed by a methodology section and subsequently an 

analysis, which is split up into objectives and scope, engagement of actors, incentive structures, and 

enforcement mechanisms. This culminates in a two-part discussion, which firstly, evaluates the policy 

mix on the basis of the characteristics outlined by Rogge and Reichardt (2016) and secondly, assesses 

our theoretical approach. Finally, we touch upon limitations and suggest avenues for future research, 

before concluding our research. 
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2. Literature Review 

In order to tackle the issue of sustainable governance of soy production in Brazil, we start by 

examining and defining the concept of sustainability. We introduce the soy industry in Brazil and its 

related sustainability issues. On this basis, we probe into the different governance mechanisms that 

have attempted to regulate the industry. 

2.1 The Concept of Sustainability 

The concept of sustainability is often framed along environmental lines, for instance, by focusing on 

the irreparable damage that intensive commodity production wreaks on vulnerable biomes across the 

globe. However, the concept of sustainability actually derives from the United Nations (UN) 

Brundtland Report in 1987, which states: “Sustainable development is development that meets the 

needs of the present without compromising the ability of future generations to meet their own needs 

and legitimate aspirations” (Brundtland, 1987, p. 37). This report establishes that economic, 

environmental and social aspects are interrelated, jointly constituting the concept of sustainability 

(Mulligan, 2015).  

This is the very basis of the sustainability triangle, also known as the three pillars of sustainability. It 

establishes that sustainability can only be achieved by balancing actions in the three pillars to ensure 

complementary synergies (Elkington, 2011; Purvis et al., 2019). In this respect, sustainability first 

occurs when conflicts between the three have been reconciled. Scholars ascribe different features to 

the three pillars (Hansmann et al., 2012; Purvis et al., 2019). Nevertheless, the general consensus 

remains that the environmental pillar relates to issues regarding air, water and land pollution; the 

social pillar refers to the well-being of a society; and lastly the economic pillar encompasses issues 

of profitability or the economic development. 
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Figure 2: Models of Sustainability 

 

Sources: Purvis et al. (2019) on the left and Giddings et al. (2002) on the right. 

According to Giddings et al. (2002), the venn diagram model reinforces the perception that the 

different pillars are autonomous of each other and that trade-offs can easily be made. Furthermore, it 

perpetuates the notion that economic sustainability is of equal importance to environmental and social 

sustainability, leading scholars to criticize the commoditization of society and nature (Dresner, 2008; 

Giddings et al., 2002). For this reason, Giddings et al. (2002) prefers the nested model, where the 

economic factors are nested within environmental and social considerations. According to the 

authors, the model cements the idea that the economy is merely a feature of social and environmental 

factors and is highly dependent upon these. Mulligan (2015), however, reverses this logic and points 

out that the nested model actually elevates the importance of economic factors.  This illustrates a 

hierarchical perspective of the three pillars, instead of appreciating the interplay between them. 

Accordingly, we therefore conceptualize sustainability according to Elkington (2011). However, we 

maintain that sustainability lies within the center of the three circles and do not accept offsetting 

negative action in one pillar with positive in another. 

2.2 Agricultural Production as a Driver of Deforestation 

Agricultural production and trade are key to understanding environmental degradation today. 

Agricultural production is constantly transforming, transcending geographical boundaries as 

companies are looking to optimize their commodity sourcing. This trend coincides with a rising global 

population, increasing consumption needs. Interestingly, exports in food are rising much faster than 

production, meaning that most harvested crops are not consumed locally but instead exported 



 

 

13 

(Krausmann & Langthaler, 2019), effectively decoupling consumption and production. Today, at 

least 20% of harvested crops are destined for exports. The increased agricultural production in the 

global south occurs at the cost of their biodiversity (Henders et al., 2018). 

Particularly four commodities, namely soy, palm oil, meat, and timber, which are predominantly low 

value commodities (excl. meat), are the major culprits behind tropical deforestation. In fact, 40% of 

global deforestation between 2000 and 2011 was due to production of these four commodities in just 

seven countries (Henders et al., 2018, p. 581). However, these commodities are heavily interrelated, 

making it difficult to isolate the extent of deforestation correlated with individual commodities. Only 

22% of all agricultural land is directed at immediate human consumption, the remainder is reserved 

for either pasture for grazing or animal feed (Boucher et al., 2012). This suggests that currently land 

is used ineffectively and therefore prevailing agricultural practices sustain an environmental 

degradation. 

2.2.1 The Soy Industry 

Over the past 20 years, soy production has doubled. The market for soy and its derived products has 

reached a global value of $146 billion in 2017 and this is expected to increase to $216 billion by 2025. 

The global value of soy exports totals the value of all other agricultural exports combined. This is a 

result of its versatility, and its role in livestock feed, where 80% of all soy is destined (Garrett & 

Rausch, 2016, p. 469; Kuepper et al., 2017, p. 2). The increased demand for meat coupled with a 

growing global population, has prompted growth in soy production (Boerema et al., 2016). This has 

particularly benefited the two biggest soy producers: the USA and Brazil, who jointly account for 

approximately 80% of global soy production (Gale et al., 2019; Richards et al., 2012; World Wildlife 

Fund, n.d.). 

While traditionally, the US has served as the main soy producer, this is expected to change. The US 

no longer has vast amounts of arable land available for soy production, whereas Brazil, on the other 

hand, is characterized by an abundance of it. Additionally, compounded by the US-Chinese trade war, 

China has shifted its soy sourcing from the US to Brazil (Gale et al., 2019). By 2025 global meat 

consumption is expected to have increased by 20%, one of the major beneficiaries is assumed to be 

Brazil (Cattelan & Dall’Agnol, 2018, p. 8). Over the next decade Brazilian soy production is thus 

projected to outpace global production, fortifying its role as global exporter of soy (OECD/FAO, 

2017). 
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2.3 Brazilian Soy Production 

Brazil is the second largest producer of soy and biggest exporter (le Polain de Waroux et al., 2019). 

In the last 25 years, Brazil’s soy cultivation area has more than tripled from approximately 10 million 

hectares (Mha) in 1991/92 to 34 Mha in 2016/17. In 2018, 120 million metric tons of soy was 

produced, of which approximately 10 million metric tons were produced in Amazon and 47 million 

metric tons were produced in the Cerrado (see Appendix 3). Its exports have similarly increased from 

29 million metric tons in 2001 to 67 million metric tons in 2016 (Kuepper et al., 2017, p. 2). Soy is 

Brazil’s biggest national export with a 2018 value of $33.2 billion (Cattelan & Dall’Agnol, 2018, p. 

9; OEC, n.d.). Approximately 70% of its total harvests is exported for international consumption (le 

Polain de Waroux et al., 2019, p. 191). 

Brazilian soy production accelerated in 1960 under the auspices of the military dictatorship in order 

to control its borders, particularly in the Amazon (Baletti, 2014). In the following decades, soy 

production grew exponentially and was used to fund social welfare programs under a neo extractivist 

paradigm (ibid). Under this paradigm, the agricultural industry was favored in terms of subsidies and 

tax deductions. Alongside this, the ruralista bloc grew in influence and came to shape the development 

of legislation in Brazil, e.g. reducing conservation units (Sauer, 2018). Investments were funneled 

into infrastructure projects, e.g. the infamous BR-163 highway, connecting remote parts of the 

Amazon such as Mato Grosso and Rondônia, to ports. The construction of BR-163 was delayed for 

many years and private actors were encouraged to begin their own infrastructure projects to reduce 

logistical costs. This was arguably a catalyst for Cargill’s construction of the Santarém port (Ioris, 

2020), which plays an integral role in connecting the Amazonian rainforest to the international 

commodity market. Initially, the Santarém port operated illegally, but was legalized in 2012, when 

the Brazilian Congress officially condoned private construction of infrastructure (Bonato & Stauffer, 

2013). As such, soy production has held a critical role in expanding and modernizing agricultural 

machinery and infrastructure, as well as professionalizing and increasing international trade, 

accelerating Brazilian urbanization and expanding the agricultural frontier (Cattelan & Dall’Agnol, 

2018). 

Soy production activities are largely concentrated in the primary and service sectors, as the Tax on 

the Circulation of Goods and Services (ICMS), exempts goods intended for exports (ibid, p. 9). This 

could explain why more than 50% of all exported soy is unprocessed (Garrett & Rausch, 2016, p. 
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470). Soy production has boosted domestic economic development and accordingly, the Human 

Development Index is higher in soy producing municipalities (Cattelan & Dall’Agnol, 2018). 

However, value is not captured by the average farmer, but instead benefits large mechanized and 

capital-intensive farms, which constitute 75% of all agricultural land (Garrett & Rausch, 2016, p. 

461; Global Forest Atlas, n.d.). Possession of land is highly fragmented in Brazil, where large farmers 

own disproportionate amounts of land (Rosano-Peña et al., 2014). 90% of all Brazilian farmers 

occupy 30% of all agricultural land and the average soy farm in Brazil is 130 ha, which corresponds 

approximately to four fiscal modules, a Brazilian metric which differs across states in Brazil (Garrett 

& Rausch, 2016; May et al., 2015; Soares-Filho et al., 2014). 

Despite their sizable number, smallholders do not hold much control over the production. Soy trade 

is largely concentrated around very few actors who control input development (e.g. seeds and 

agrochemicals), production, and processing, trading, and the final sale of soy. This increases the 

leverage that these actors have over the soy producers. This trend has only been amplified over the 

years, and power has increasingly concentrated in the hands of the so-called ABCD group (ADM, 

Bunge, Cargill, and Louis Dreyfus), who have acquired most local trading firms in Brazil and 

therefore control 70% of the soy market (Garrett & Rausch, 2016, p. 474; Turzi, 2017, pp. 55–56). 

These firms provide producers with the inputs and financing in return for harvested soy. For example, 

ADM, Bunge and Cargill collectively finance 60% of all of Brazilian soy producers and in the state 

of Mato Grosso the figure skips to 85% (Turzi, 2017, pp. 57–58). These multinationals buy from both 

smaller trading firms and directly from soy farms, making it difficult to control the circumstances 

under which the soy is produced due to the lack of transparency in the industry (Cameron, 2017). 

Additionally, these traders are members of associations: the Brazilian Association of Vegetable Oil 

Industries (ABIOVE) and the National Association of Cereal Exporters (ANEC), who collectively 

purchase 90% of all Brazilian soy (Cattelan & Dall’Agnol, 2018). 

2.4 Issues of Sustainability in the Brazilian Soy Production 

As briefly reviewed, a range of sustainability issues can be linked to the expansion of soy production 

in Brazil, thus placing an imbalance on the three rings of sustainability. These issues, while 

interlinked and of equal importance, have been split up and addressed separately in the following two 

sections on (2.4.1) environmental challenges and (2.4.2) social and economic challenges. 
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2.4.1 Environmental Challenges 

While the Brazilian economy has benefited from the increased demand for soy, it has occurred at the 

expense of its forest cover in order to continuously increase the croplands available for the production 

of soy, as it is a land-intensive crop (Garrett & Rausch, 2016; Kastens et al., 2017; McFarlane & 

O’Connor, 2014; van Solinge & Kuijpers, 2013). This has resulted in a coupling of deforestation 

levels to soy production in Brazil (Dalla-Nora et al., 2014), where deforestation results in 

environmental changes such as biodiversity loss, reduction of precipitation and increasing 

temperatures, and increases in greenhouse gas (GHG) emissions (Gallo & Albrecht, 2019; Rausch et 

al., 2019). At the height of deforestation in the early 2000s, soy was directly responsible for 25% of 

it (Boucher et al., 2013, p. 430). 

It is important to note that the environmental sustainability in Brazil is not solely dependent on soy, 

but also related to cattle. Soy production and cattle farming are closely interlinked, as an increased 

demand for beef feeds into a rising demand for soy. Typically, the advancement of the cleared land 

frontier follows the following cycle: clearing of the forest, logging and selling of the timber, pasture 

development for cattle rearing, and finally the land is destined for crop production (Turzi, 2017). 

Approximately, 80% of the time, cattle rearing is the direct deforestation trigger, whereas soy 

production is an indirect driver of deforestation (ibid, Baletti, 2014, p. 17)). As a temporary crop, soy 

can easily be cultivated on lands previously used for cattle grazing (Pereira, 2019), rendering it 

difficult to quantify deforestation driven by soy. Soy therefore displaces cattle in many cases, pushing 

the agricultural frontier (Global Forest Atlas, n.d.). This suggests that there are many challenges 

embedded in soy production, all of which influence the environmental sustainability in Brazil. 

In an attempt to protect Brazil’s unique biodiversity, efforts to curb deforestation have concentrated 

on the Amazon. Interestingly, this has left other biomes with rampant deforestation and soy 

production largely unregulated, such as the Cerrado (Picoli et al., 2020). This has left a significant 

mark on the Cerrado. In fact, half of the Cerrado biome has been converted into lands for soy 

production, and nearly 40% of soy expansion in 2007-2013 in this biome occurred at the expense of 

native vegetation (Gibbs et al., 2015, p. 1; Picoli et al., 2020). While deforestation rates slowed down 

in the Amazon in the 2000s, they sped up in the Cerrado, particularly in the Matopiba region, which 

is where most soy production is located (Carvalho et al., 2019; D. Nepstad et al., 2014). Dou et al. 

(2018) characterize this shift as a spillover between two coupled systems and Garrett and Rausch 
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(2016) have referred to this as a “forest bias” (p. 483). This arguably indicates a disproportionate 

focus on minimizing deforestation in the Amazon from the media, the literature and civil society, 

whilst leaving the Cerrado open for agricultural production. Paradoxically, despite this scrutiny, INPE 

has recorded the highest deforestation rates in the Amazon in a decade in 2019 (Elassar, 2019). 

2.4.2 Social and Economic Challenges 

Brazil has placed itself on a path of social and economic development, which largely relies on 

deforestation. While the global middle class grows, so does the demand for meat, which implies an 

increased demand for animal feed, which further prompts a demand for soy (Boucher et al., 2012). 

This has sparked a clamor for arable land. The cultivation of this commodity has therefore led to 

illegal logging and forest fires in order to continue amplifying production levels (Verburg et al., 

2014). While expansion into the southern parts of the Amazon, such as northern Mato Grosso and 

southern Rondônia, resulted in few social conflicts, settlement of the northern parts of the Amazon in 

the 1990s, such as Pará and Rondônia, were characterized by land grabbing, violence and conflict. 

Conflicts related to expansion were exacerbated after the signing of the Amazon Soy Moratorium, 

because it effectively banned forest conversion to expand croplands (Garrett & Rausch, 2016, pp. 

467–468).  

Social and economic sustainability is also affected by land price appreciation, as it incentivizes 

farmers to clear their lands, because agricultural land possesses more value than land with vegetation 

cover (Richards et al., 2014; Thaler, 2017). Land appreciation pressures smallholders and indigenous 

communities to leave, as they are displaced by financially powerful agribusinesses. This ties into the 

prevalence of weak tenure rights, as recognition of land implies financial compensation when 

communities are displaced - a costly endeavor for the Brazilian government (Sauer, 2018). This helps 

explain why only 5% of all properties in the Amazon are titled (Turzi, 2017, p. 88). 

Moreover, incapacity to monitor and illegal land grabbing prevails in rural areas. This has created an 

illegal land market, land speculation as well as overlapping land ownership, thereby creating a gaping 

hole in the records of property ownership (Verburg et al., 2014). Smallholders are a central challenge 

in achieving social sustainability. Many smallholders have felt abandoned by the state, as the 

promised credit schemes, technical assistance and roads never arrived. This led some smallholders to 

abandon their farms, triggering a snowball effect due to the dwindling communities or the fear of 
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being encircled by humongous soy farms (Baletti, 2014; Garrett & Rausch, 2016). This illustrates 

how Brazilian soy production creates challenges for social and economic sustainability. 

We can link these challenges to inefficiencies plaguing the agricultural production, which Rosano-

Peña et al. (2014) attribute to poor social and environmental standards in Brazil. These count high 

levels of poverty and low levels of education, high inequality between regions, scant recognition of 

the environment as a public good by the general population, and finally the failure of the state to offer 

agricultural assistance, particularly to smaller producers. In fact, the study determines that by 

combining economic, social and environmental responsibility soy production could be bolstered by 

9.4% while at the same time reducing poverty by 25.2% and GHG emissions by 8.1% (ibid, pp. 216-

219; Azevedo et al., 2015). In fact, Gibbs et al. (2015, p. 378) find that the area for soy production 

could be increased by six times if previously cultivated lands are used, thereby avoiding further 

deforestation. 

In light of these issues, Garrett and Rausch (2016, p. 462) define sustainable soy as a moving target, 

where the impacts of its production are looked at relative to its historical land use and development. 

They define more sustainable production as creating “higher local incomes, more jobs, improvements 

in local infrastructure, fewer GHG, less conversion or more restoration of native vegetation” (ibid, p. 

462). In contrast they view soy production as becoming less sustainable when it “increases income 

inequality, exposes people to new health risks, marginalizes/excludes small farmers, and reduces 

biodiversity” (ibid, p. 462). 

2.5 Governance of Soy Production and Deforestation 

International institutions and organizations, states, civil society actors and many others have 

dedicated themselves to combating the above-mentioned sustainability issues through various 

mechanisms. This has resulted in the establishment of governance at different levels, which comes in 

many shapes and forms, targeting different actors and applying differing governance mechanisms. 

We choose here to outline some of the mechanisms that we find particularly relevant, which we refer 

to interchangeably as initiatives, instruments, interventions, policies and projects. 
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2.5.1 Brazilian Legislation 

As a federal system, Brazilian governance emerges at several levels, where federal, state and 

municipal levels hold different responsibilities. Common to these is the concentration of governance 

around the Amazon (D. Nepstad et al., 2014). The aforementioned forest bias is particularly visible 

in Brazil’s federal forest management instrument, namely the Forest Code (FC) established in 1934. 

It was updated in 1965 to include different classes of forests for protection and production (Sanchez, 

2009). At the outset it was scarcely implemented, however with the increasing focus on the disastrous 

effects that agricultural production had on the Amazon biome, the FC gained more attention in the 

1990s and 2000s. This culminated in updates throughout the 1990s, early 2000s and its latest revision 

in 2012. Worth noting, Turzi (2017) remarks that this legislation only covers titled land in Brazil, 

which encumbers efforts to curb deforestation. 

The FC regulates private property land use, and the new code particularly relies on two types of 

instruments to promote forest conservation: Legal Reserves (LRs) and Permanent Protection Areas 

(PPAs). LRs are the portion of the property that must maintain its vegetation, these proportions vary 

depending on the biome (see table below), whereas PPAs provide absolute protection for ecologically 

sensitive areas and must be maintained regardless of the LRs. There are a few exceptions to these 

rules, e.g. whether there has been deforestation on a property since July 2008 (Azevedo et al., 2015). 

Properties are deemed illegal if they do not have the required portion of native vegetation, i.e. a LR 

deficit, or if the property does not preserve its PPAs. They can be legalized by restoring their degraded 

PPAs, restoring their LR deficit or by compensating their LR deficits by acquiring other properties’ 

LR surpluses (this system is called the CRA; these are tradable certificates for properties within the 

same biome and preferably within the same state) (ibid). 

Table 1: Conservation areas under the FC 

Amazon LR of 80% native vegetation and 20% for other activities 

Cerrado LR of 35% native vegetation and 65% for other activities 

Other biomes LR of 20% native vegetation and 80% for other activities 

PPAs Absolute protection of ecologically sensitive areas on the property.  

These can be a part of the LR. 

Based on Azevedo et al., 2015, pp. 2-3. 
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The latest FC revision was a result of pushback from the powerful economic and rural lobby, the 

ruralista bloc, leading to a more lenient piece of legislation, such as providing an amnesty to 

smallholders who had not complied with the FC earlier (Nepstad et al., 2014). LR deficits have been 

reduced by approximately 58% and this means that farmers were no longer required to reforest as 

much as earlier (Garrett & Rausch, 2016).  These changes have also meant that the Cerrado biome is 

subject to the deforestation of further 400,000 km2 (Gallo & Albrecht, 2019, p. 137). While some LR 

deficits have been pardoned, many remain illegal and exist without efforts of reforestation. 

In 2008 some states, such as Mato Grosso and Pará, created their own registry systems (the SICAR) 

and in 2012 this was extended to the entire country under the new FC as the Rural Environmental 

Registry (the CAR database) (Garrett & Rausch, 2016). CAR is based on self-declaration, followed 

by validation through state environmental agencies. In spite of this, in 2014 only 2% of all Mato 

Grosso farms were compliant with Brazilian deforestation legislation, which corresponds to 85% of 

all Amazonian soy production (Gibbs et al., 2015, pp. 377–378). In order to tackle rampant 

deforestation, the government has since 2008 blacklisted municipalities with high deforestation rates, 

which has resulted in increased monitoring and enforcement, as well as political pressure and 

economic sanctions (Simonet et al., 2019). 

2.5.2 Supply Chain Governance 

Apart from Brazilian legislation, governance can emerge from other realms such as the private sector 

or civil society. Supply chains or production networks contribute to sustainability challenges by either 

accentuating existing or creating new ones (Alexander, 2019). As such, governance of supply chains 

revolves around influencing these behaviors, pushing for sustainability and assigning responsibility 

to actors in supply chains, rather than to nation-states. Meijer (2015) credits the establishment of 

supply chain interventions focused on deforestation to “the absence of well-enforced public policies 

and regulations” (p. 584). Supply chain governance thus stands in contrast to domestic legislation and 

international agreements. Here we outline the Roundtable for Responsible Soy (RTRS) and the 

Amazon Soy Moratorium, which are particularly prevalent in scholarship on the topic. 

2.5.2.1 The Roundtable for Responsible Soy 

The RTRS was established in 2006 in Switzerland as a multi-stakeholder initiative (RTRS, n.d.-a). 

The World Wide Fund for Nature (WWF), soy producers, buyers, industry-, trade- and finance actors, 
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as well as other civil society actors gathered to seek consensus on how to produce soy in an 

“environmentally correct, socially appropriate, and economically viable” way (Hospes, 2014; Meijer, 

2015; RTRS, n.d.-a). According to its most recent management report, the RTRS has 174 members 

and just over 7000 certified producers, equaling 4.5 million metric tons of certified soy (RTRS, 2018). 

With around 358 million metric tons of soy produced globally in 2018 (RTRS, n.d.-c), this means 

about 1.3% of the 2018 global soy production was RTRS certified. Annual growth in certified 

production has been around 8% (RTRS, 2018). In 2013, RTRS certified full or partial production 

from 30 Brazilian farms, which was approximately 1% of total Brazilian production (Garrett & 

Rausch, 2016, p. 481). 

The design of the RTRS as a sustainability intervention includes a voluntary certification scheme 

with a production standard (added in 2010), as well as a credit trading platform. Using five production 

principles (see table below) as well as 28 sub-principles, the RTRS facilitates the certification of 

‘responsible soy’ across all sectors working with the commodity (RTRS, n.d.-a, n.d.-c), of which the 

first took place in 2011 (Meijer, 2015). Certification is valid for five years and includes a third-party 

audit, through ‘public consultation’(RTRS, n.d.-b). The membership of the RTRS includes (i) 

participants, with the voting rights and equal representation on the Executive Board, who fall into 

either of three categories: ‘producers’, ‘industry, trade & finance’, or ‘civil society’; and (ii) 

observers, who do not fall into these categories and have no voting rights (e.g. states, auditing firms, 

academia) (RTRS, n.d.-d, n.d.-e). 

Table 2: Production principles of The Roundtable for Responsible Soy 

1. Legal compliance and good business practices 

2. Responsible labor conditions 

3. Responsible community relations 

4. Environmental responsibility 

5. Good agricultural practices 

Source: RTRS Website, About Us section. 

The RTRS is challenged by low adoption rates which lag far behind its palm oil counterpart, the 

RSPO (Meijer, 2015). In 2009 and 2010, two major stakeholders left the RTRS: Aprosoja and 

ABIOVE, because of lack of alignment between the RTRS and Brazilian legislation, as well as a lack 

of compensation for the more costly, sustainable soy production (Hospes, 2014). Hospes (2014) also 

attributes the low adoption rates of the RTRS to exclusion of certain stakeholders, typically from the 
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global South, which can result in biased or partisan standards, a classical trait amongst roundtables. 

In the negotiations surrounding the RTRS standard, there was a tendency to exclude smallholders, 

resulting in a bias towards large farmers who could afford the paperwork, the auditing process as well 

as the costs embedded in modifying their agricultural practices (Garrett & Rausch, 2016). Schouten 

et al. (2012) also emphasize that the very design of the RTRS as a voluntary certification scheme 

minimizes its ability to create impact.  

Hospes (2014) further argues that despite the collaborative approach of multi-stakeholder initiatives, 

such as the RTRS, there is “no guarantee of widespread adoption of these standards on the ground” 

(p. 435). Hospes also proposes that in certain contexts, national legal frameworks or initiatives may 

challenge the adoption of supranational initiatives such as the RTRS, as the standards of the RTRS 

may be normatively different from those of the nation state. The RTRS requires farms to not only 

comply with existing environmental and social regulations in place in Brazil, but also compels 

producers to refrain from converting native or other “high value conservation” areas to soy (Meijer, 

2015, p. 588). Expansion onto land converted prior to 2009 is allowed, illustrating that the RTRS 

goes beyond the national legal framework (Garrett & Rausch, 2016; Hospes, 2014). 

2.5.2.2 Moratoria in the Brazilian Soy Industry 

In 2006, Greenpeace’s infamous report “Eating up the Amazon” linked rampant deforestation in the 

Amazon with large food companies, such as McDonalds, and grain traders, such as Cargill. Retailers 

placed significant pressure upon traders as a result of this report, which eventually led to the joint 

drafting of the Amazon Soy Moratorium (ASM) by Greenpeace, WWF, ABIOVE and ANEC 

(Brazilian vegetable and grain associations) in 2006 (Boucher et al., 2013; Gibbs et al., 2015; 

Greenpeace, 2006; Meijer, 2015). The design of the ASM involved the agreement of not purchasing 

soy that had been grown on land deforested after 2006 (later moved to 2008 in order to align with 

Brazilian legislation) (Gibbs et al., 2015; Meijer, 2015). By design, moratoria are time-limited and 

require annual renewal. The ASM effectively excluded  agriculturalists and actors in the extended 

supply chain that did not comply from the market, and “guarantee[d] market access for soy that is not 

involved in deforestation, slave labor or threats to indigenous lands” (World Wildlife Fund, 2016b).  

One of the underlying justifications for the establishment of the moratorium was that Brazilian 

policies within this realm lacked robustness to tackle the drivers of deforestation (Gibbs et al., 2015). 

Although moratoria are traditionally market-based governance mechanisms, the Brazilian 
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government joined the working group behind the ASM (the GTS) in 2008. Interestingly, despite the 

announcement of a final renewal of the agreement in 2013 before its dispersion (Brindis, 2014), the 

ASM was renewed indefinitely in 2016 (see p.1 in Supplementary text of Gibbs et al., 2015; WWF, 

2016a). On the other hand, the Brazilian government under Bolsonaro has been expressing critique 

of the ASM, and where capable, has removed similar governance instruments, arguing that Brazilian 

laws are sufficient to govern commodities and deforestation (Samora et al., 2019).  

Eloy et al. (2016)point to the ABIOVE report from 2013, applauding the ASM, as it has reduced 

deforestation directly related to Amazonian soy to 0.39%. While the ASM indeed seems to have 

contributed quite effectively to a reduction of deforestation in the Brazilian Amazon, the mechanism 

is definitely not without flaws (Gibbs et al., 2015; D. Nepstad et al., 2014). The interrelation between 

soy and cattle production might mean that deforestation continues in the Amazon and is simply 

indirectly linked to soy. Specialists within the WWF also argue that issues remain, which the ASM 

is not able to solve:  

deforestation in settlements, indirect industry suppliers (soybean warehouse companies, 

cooperatives and producer associations), synergies with existing legal frameworks and 

public policies such as the Forest Code, and improvements associated with monitoring 

mechanisms to check deforestation not only in vegetation with forest formation - as it has 

been so far – but also considering conversion of non-forest natural habitats. 

          WWF, 2016b 

Moreover, the ASM causes spillover effects, displacing deforestation to other parts of Brazil, rather 

than solving deforestation. While there has been a drastic reduction in Amazonian deforestation, an 

increase in deforestation has occurred within the Cerrado (ibid). NGOs pressured private actors to 

endorse a similar agreement for the Cerrado. In 2017, this culminated in the Cerrado Manifesto, which 

23 different multinational companies signed (Virah-Sawmy et al., 2019). The Cerrado Manifesto is 

based on the same underlying logic as the ASM, as it is a sustainable commodity sourcing agreement 

relying on voluntary companies pledges and is geographical bound to the Cerrado (L. S. Nepstad et 

al., 2019). Due to the recency of this agreement, it is not possible to deduce the effects it has had on 

deforestation rates. However, it is important to note that it has been met with considerable resistance 

from the private sector (Sax, 2019; Yaffe-Bellany, 2019). 
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2.5.3 Incentive-Based Regulation: REDD+ and the Amazon Fund 

Another popular method of tackling sustainability issues comes in the form of payment for ecosystem 

services (PES), which pays for actions to protect the environment. PES schemes can come in the 

shape of small local projects or on a much larger scale in terms of geography and funding. In Brazil, 

the most cited example is the global UN initiative “Reducing Emissions from Deforestation and 

Forest Degradation” also known as REDD+, which is financed by the Amazon Fund. The Amazon 

Fund was established in 2008, with the primary donor being the Norwegian Government Investment 

Fund. However, due to spiking deforestation rates and the election of Bolsonaro, donors have been 

hesitant to continue funding (Gallo & Albrecht, 2019). This culminated in the Norwegian Investment 

Fund and Germany withdrawing from the Amazon Fund leaving it unclear how REDD+ activities 

will be financed in the future (Boffey, 2019). 

The UN’s REDD+ grew out of a concern for conserving forests, in order to reduce GHG emissions. 

This governance mechanism depends on countries making national deforestation commitments. In 

order to meet these targets, financial resources are directed from developed countries to developing 

countries in order to compensate them for their forest conservation efforts (Gallo & Albrecht, 2019). 

Financing is thus contingent upon the ability of the REDD+ project being able to demonstrate 

additionality, i.e. the ability to prove that a given instrument had an effect on reducing GHG emissions 

(Wunder et al., 2020). 

In Brazil REDD+ instruments include the Action Plan for the Prevention and Control of Deforestation 

in the Legal Amazon (PPCDAm) and the Action Plan for the Prevention and Control of Deforestation 

in the Cerrado (PPCerrado). These plans focus on subsidizing sustainable farming, land use planning, 

creating conservation units, and enforcing environmental laws through monitoring technology (Gallo 

& Albrecht, 2019). Assunção et al. (2012) find that the PPCDAm has been pivotal in reducing 

deforestation from the early 2000s onwards (as cited in Pereira, 2019). 

PES has gained substantial interest amongst scholars and practitioners but is nevertheless fraught with 

problems. This is emphasized by an extensive study from Chan et al. (2017) evaluating the merits of 

PES schemes. Amongst others, there is the concern that market-induced problems cannot be solved 

by market-based solutions (ibid). PES schemes tend to provide perverse incentives for participants to 

continue their infringement on the ecosystem (the misplacement of rights), and new environmental 

externalities arise as participants pursue funding at all costs (ibid). Furthermore, Chan et al. note that 
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PES schemes seek the greatest additionality. In what they call the tradeoff between ‘efficiency and 

equity’, smaller actors tend to be sidelined, implying that pursuing efficiency risks creating barriers 

for smaller actors to participate. 

2.6 Concluding Remarks 

Having provided an overview of the concept of sustainability, the dynamics between soy production 

and deforestation, the issues of sustainability in Brazil and the governance thereof, we conclude our 

literature review. With our study, we intend to further explore the governance that has been 

implemented between 2000 and 2019. We contribute to the existing literature by exploring the policy 

mix as a whole, rather than individual interventions. Additionally, we contribute to the scholarship 

on the causality between governance and deforestation rates. Previous scholars have examined the 

effect of individual policies in curbing deforestation rates, and around 2012, proclaimed that a 

solution had been found in the form of the ASM, as Brazilian deforestation rates seemed to drop 

drastically. Unfortunately, this was not the case, as deforestation rates rose shortly after. We intend 

to improve the existing explanations of these fluctuations. 
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3. Theoretical Framework 

To facilitate our research, we build a theoretical framework that encompasses central themes in 

governance theories. New Institutional Economics is our point of departure, in which we examine 

seminal theories such as those of Pigou, Coase, and North. Building on this, we present Ostrom’s 

theories on managing the commons, which plays a central role in our analysis of the Brazilian policy 

mix. We complement this with concepts of hybrid and multi-level governance. Finally, we introduce 

theory on policy mixes, which we lean on to explore and structure our case. 

3.1 New Institutional Economics 

Sustainable management of a resource system, in this case biomes, is often a question of the right 

governance mechanisms and the appropriate institutional design; our point of departure is New 

Institutional Economics (NIE). Governance mechanisms that spring from Transaction Cost 

Economics (TCE), determine who has the right to harvest, how behavior is monitored and how 

transgressions are punished. Accordingly, it is often a question of adapting or creating new 

institutions in order to correct unsustainable practices. However, the success of such arrangements 

depends on the ability to properly understand the issue at hand and the assumed costs associated with 

it, e.g. participation in the formulation of rules and standards, stakeholder engagement and monitoring 

(Sarker & Blomquist, 2019). The traditional divergence on which institution should mitigate negative 

market externalities remains: is it a task for the market or for governmental intervention? 

Concerned with the promotion of social welfare, Arthur Cecil Pigou (1920) formulates a theory on 

the basis of precisely this problem and posits that governmental institutions should be used to remedy 

any situation with negative externalities. Examples of such government institutions include taxes or 

subsidies, enforcement of contracts or legislation either encouraging or banning certain activities 

(Aslanbeigui & Medema, 1998). He argues that government action is required to correct or at least 

attenuate market externalities, or to absorb transaction costs embedded in the market to promote social 

welfare. 

On the other end of the spectrum lies Ronald Coase (1937), whose seminal work introduced the 

concept of transaction costs. Although Pigou (1920) does not explicitly name transaction costs, they 

both agree on the issue of market imperfections transpiring from transaction costs and ill-defined 

property rights. However, they disagree on the means to manage them. While Coase (1937) 



 

 

27 

acknowledges the need for a government, he opposes Pigou’s (1920) assumption that governments 

are able to eradicate market externalities, as he sees externalities as inherently ‘reciprocal’ 

(Aslanbeigui & Medema, 1998, pp. 613–617). Externalities arise as a result of one party possessing 

a right to something, which implies a cost onto the other party. Coase contends that market 

externalities are ubiquitous and that it is nonsensical to pursue the eradication of market externalities. 

He posits that it should instead be a pursuit of efficiency in output and the minimization of 

externalities, which can only be assessed through market valuation. For this task, Coase (1937) 

maintains that the government is not necessarily the most efficient actor and instead argues that the 

market is able to internalize the transaction costs and any negative externalities that might arise. 

Despite their differences, Coase and Pigou agree that the government and the market are needed. 

Pigou advocates for government intervention, e.g. a market correcting tax, Coase argues that the 

government should dedicate their efforts to establishing legal frameworks, e.g. the assignation of 

rights. Coase’s argument on the allocation of rights is central to understanding issues of sustainability 

because these issues often relate to rights, e.g. the question of whether a factory has the right to pollute 

or whether the neighborhood has the right to unpolluted air (Aslanbeigui & Medema, 1998). 

Coase’s (1937) theory later came to inspire institutional economists such as Williamson (1979) and 

North (1987, 1990), whose scholarship has been coined Transaction Cost Economics (TCE). They 

posit that transaction costs determine firm behavior, and therefore delve into the role of incentives. 

Williamson and North both conclude that transactions between parties require a form of governance 

in order to lower uncertainty between two parties in a transaction. On this basis they introduce the 

need for governance structures and consequently institutions in order to attenuate opportunism and 

create trust. Institutions are thus defined as a set of working rules, or what North (1990) calls “the 

rules of the game” (p. 3), which determine who has the right to make decisions and which actions are 

permitted (E. Ostrom, 1990/2015). Institutions serve a dual role, where they imply transaction costs, 

i.e. the cost of cooperation (e.g. negotiations and conflict resolution), but also minimize transaction 

costs by providing security and removing ambiguity (North, 1990; Ray & Bhattacharya, 2011; Sarker 

& Blomquist, 2019; Williamson, 1979). 

The TCE scholarship has cemented the role of institutions in solving market failures, which is the 

crux of the argument behind its relevance for studies in the realm of sustainability. We use the TCE 

lens to evaluate the efficient allocation of policy making, namely which institutions should regulate 
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a certain area as well as the most cost-effective setup (Whittington et al., 2013; Williamson, 1979). 

In the case of sustainable management of a resource we use it to understand institutional change. 

Transforming a situation from one where individuals act independently and in incompatible ways, to 

one where they act collectively and coordinate their activities, can entail high costs and the pooling 

of benefits, which for some actors might seem disadvantageous. Hence, actors have to weigh the 

expected costs and benefits resulting from their participation in institutional change. In the following 

sections, we elaborate upon the embedded definition of governance in TCE, i.e. legislation through 

institutions and the allocation of rights to harvest or pollute and include broader notions of governance 

mechanisms such as conflict resolution, sanctioning and nudging (E. Ostrom, 1990/2015). 

3.2 Managing the Commons 

3.2.1 Polycentric Governance 

Traditional TCE scholarship proposes that institutional setups and changes are contingent upon the 

transaction costs involved in order to determine the most efficient location of governance: the market 

or the government. Vincent Ostrom et al. (1961) argue that the most efficient location of governance 

lies in the polycentric approach. They propose that small independent entities should coordinate their 

activities for a common goal (V. Ostrom et al., 1961; Sarker & Blomquist, 2019). Polycentric 

governance “connotes many centers of decision making that are formally independent of each other” 

(V. Ostrom et al., 1961, p. 831), but also engage in cooperation and have access to a central 

mechanism, which amongst others adjudicates conflicts. The nature of this relationship, between the 

many centers (i.e. public organizations such as a municipality) and the central mechanism, renders 

them a system, where their behavior is coherent and consistent (ibid). While Ostrom et al. (1961) 

does not spell out what is defined as the local level, we view the lowest formal decision-making body 

as the ‘centers of decision making’. In our case, this consists of the municipal level. In contrast to 

this, we define the ‘central mechanism’ as the government. 

Ostrom et al. (1961) view public organizations as entities, which can be parceled off from the broader 

system. This division allows for the definition of boundaries (e.g. municipal boundaries), clarifying 

which users have access to a public good, which inherently also implies the exclusion of users. These 

boundaries ensure that a public good is internalized within a community. Therefore, any spillovers 

into neighboring communities implies that the boundaries have been ill defined and the public good 

has not been internalized properly. In determining the boundaries for a public organization and 
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therefore the production and provision of a public good, Ostrom et al. (1961) propose one needs to 

pay attention to the following factors: control, efficiency, political representation and self-

determination. 

First, Ostrom et al. (1961) conceptualize control as the ability to define and control the boundaries of 

events, e.g. the flowing water in a water basin or social interactions. It is therefore a question of being 

able to control the provision and production of a public good. If an authority is unable to guarantee 

this control, the established boundary of the governmental unit is deemed inappropriate and has to be 

scaled upwards. In the case of soy, this could be the ability to control land tenure in a municipality. 

If the municipality level is not able to solve this issue, a higher level of authority must step in. Second, 

efficiency relates to the granting of economies of scale and the most effective control of the public 

good, for example, “Two streams with different hydrological conditions […] might be effectively 

controlled separately; but, by being managed together, the potentialities of one might complement 

the other” (ibid, p. 835). Another example would be the requirement of certain technology or skill to 

provide or regulate a public good, therefore enlarging the boundaries would provide economies of 

scale. Third, in determining boundaries, Ostrom et al. (1961) also argue that political representation 

needs to be considered, and particularly the acknowledgement and internalization of the interests of 

community members. Finally, the delimitation of the boundaries of a public organization also relates 

to self-determination, which is a question of which public organizations should be created for what 

purpose (ibid). 

Ostrom et al. (1961) apply the four criteria to propose that the most efficient governance level is 

located at the most local level possible. They point to the so-called gargantua, the central mechanism, 

which is the most appropriate level for the provisioning of “many huge public services such as a 

harbor and airport facilities, [...] and imported water supplies” (ibid, p. 837). Nonetheless, this level 

is not the most appropriate for the provisioning of all public goods, as by nature it is a single 

dominating unit where all decisions are made centrally. The gargantua is a giant bureaucratic 

structure, with complex channels of communication and decision making, which slows down its 

ability to respond to challenges and opportunities. It results in an inefficient manner of responding 

and uniform decision making, which might alienate local actors (ibid). The authors therefore suggest 

polycentric governance, where the gargantua delimits smaller sections of the public within 

boundaries, which might be better equipped to respond to the challenges and opportunities that lie in 

the provisioning of a public good. 
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The polycentric governance approach is determined to find the most effective level of governance, 

where the different units can compete, like in market conditions, on which unit can provision a public 

good most effectively. Allowing for competition between the different units also allows them to take 

advantage of potential economies of scale in the production of the public good, while ensuring the 

possibility of diversity in providing public goods (ibid). Competition also drives units to avoid 

internalizing externalities, which can result in conflicts, pointing to the need for conflict resolution 

mechanisms and a central mechanism (ibid). These mechanisms might be legislation or the use of 

courts either at the local levels of governance or centrally and can also be more informal 

arrangements. In the desire to avoid losing autonomy to the gargantua, the local centers are motivated 

to autonomously settle potential conflicts at the local level (ibid). 

3.2.2 Governing the Commons 

While TCE theory lies at the foundation of institutional economics, the Tragedy of the Commons by 

Garrett Hardin (1968) in many ways pioneered thinking surrounding sustainable management of a 

resource. It details the case of unregulated shared resource systems where users (so-called ‘free 

riders’) maximize individual, short-term needs and are ‘locked in’, which ultimately exploits the 

common resource to the point of depletion – the tragedy. Hardin prescribes government ownership 

or privatization of the commons as the solution to this problem. 

Elinor Ostrom (1990/2015) builds on Hardin’s Tragedy of the Commons, evaluating a range of 

institutional setups in multiple case studies, across the world, amongst others in the USA, Sri Lanka, 

Indonesia and Turkey in order to examine the most successful governance conditions.  Her studies 

are based on the assumption that any institutional arrangement implies costs and therefore any 

decision to govern a Common Pool Resource (CPR) is taken on the basis of expected costs and 

benefits associated with an institutional change, compared to status quo. For the purpose of this paper, 

we define a CPR as “a natural or man-made resource system that is sufficiently large as to make it 

costly (but not possible) to exclude potential beneficiaries from obtaining benefits from its use” (E. 

Ostrom, 1990/2015, p. 30). In our case, the resource system constitutes the two largest biomes in 

Brazil: The Amazon rainforest and the Cerrado savanna. 

Ostrom’s (1990/2015) research focuses on the role of appropriators in the management of a common. 

In this case, appropriators are defined as follows: 
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[someone] who appropriates resource units from some type of resource system. In many 

instances appropriators use or consume the resource units they withdraw [...] Appropriators 

also use resource units as inputs into production processes [...] In other instances, the 

appropriators immediately transfer ownership of resource units to others, who are then the 

users of the resource units 

E. Ostrom, 1990/2015, p. 31 

There are various types of appropriators and in the context of our research, an appropriator is any 

type of farmer, including a local smallholder as well as an agribusiness. Ostrom (1990/2015) delves 

into the nature of cooperation between actors surrounding a CPR, focusing on how you can foster 

cooperation in order for the appropriators to extract the highest possible benefits while minimizing 

potential future harm.  

Amongst various governance issues, Ostrom speaks of the appropriation problem, namely the 

assignation of resource harvesting rights (the right to appropriate from a resource, in our case it would 

be the right to deforest) and the avoidance of conflict between appropriators. She finds two 

appropriation types: open and limited access CPR. An open access CPR, like the sound of it, does not 

restrict the number or types of appropriators and the interactions between them can be characterized 

as a classic Prisoner’s Dilemma game, where the dominant strategy is to overharvest. If both parties 

choose their dominant strategy of self-interested maximization, this leads to worse outcomes for both 

parties, while cooperation is the optimal outcome, leading to lower output but higher security between 

parties. In contrast, in a limited access CPR, there are governance mechanisms in place which delimit 

which individuals can harvest. Incentives for compliance depend on the governance mechanism’s 

setup, and the timing, location, quantity, and technology involved in the appropriation. Furthermore, 

in this case there is no dominant strategy like in the Prisoner’s Dilemma. 

3.2.2.1 Self-Governance 

Unlike Hardin, Ostrom (2012, 1990/2015) does not believe that the only solution to the overuse of a 

resource is privatization or government ownership. This is because she does not presume that the 

individuals sharing the commons are caught in a trap, but instead appreciates that each individual has 

agency and that, in some situations, this renders them able to extricate themselves from situations of 

commons mismanagement. While she repeatedly stresses that there are many complexities involved 
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with commons management, refuting the existence of a so-called ‘panacea’, she does propose an 

alternative mode, namely self-governance (E. Ostrom, 2012). 

Ostrom (2012) bases her support for self-governance arrangements on previous studies, which have 

found that a strong involvement by a community is an important factor in long-run sustainable 

management of resources. Chhatre and Agrawal (2008), for example, examined 152 forests under 

different governance arrangements, and find that sustainable forests were most likely to be small to 

medium sized, with low levels of appropriator dependence upon the forest as well as possessing low 

commercial value, high local enforcement levels, and finally a high degree of collective action (as 

cited in E. Ostrom, 2012). Other studies also point out that a driving factor in sustainable forest 

management is the investment by local users in monitoring, in fact, they conclude that when local 

users are entitled to harvest a resource, they are also more likely to monitor illegal use (Coleman, 

2009; Coleman & Steed, 2009). 

Ostrom (1990/2015) uses the theory of polycentric governance to emphasize the concept of local 

autonomy. She builds on Ostrom et al.’s (1961) argument that the gargantua is unable to appreciate 

the local intricacies and context (Cox et al., 2010). Ostrom (1990/2015) instead proposes the concept 

of self-governance which in turn is based on a quasi-voluntary governance structure. Quasi-voluntary 

governance functions on the basis of Levi’s (1988) contingent nature of commitment, where 

compliance of one actor depends on the belief that others adhere to the rules and that a collective 

objective is achieved. In this arrangement, compliance is voluntary, however those who fail to comply 

are sanctioned. Ostrom (1990/2015) uses these principles to substantiate her concept of self-

governance, where actors themselves possess agency to manage a common. In the case of Brazil, this 

would imply that the overall goal of reducing deforestation is perceived as upheld and that strategic 

actors, such as other farmers and large agribusinesses, are also perceived to comply. This mechanism 

depends on CPR appropriators being able to uphold their internal enforcement and deter those 

tempted to break the rules. 

Ostrom (1990/2015) points out that the success of this regime depends on the stability of the 

community over time and therefore share social norms. She argues that these norms allow for a 

peaceful coexistence between local appropriators, as they induce individuals to obey the rules in order 

to maintain their reputation. Successful self-governance is thus reliant on the resilience of shared 
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social and internal norms and their ability to manage the behaviors of appropriators living side by 

side. When these norms are threatened, self-governance arrangements are at risk. 

3.2.3 Design Principles for CPR Management 

Despite Ostrom’s (1990/2015) range of cases, where she often draws the conclusion that self-

governance with local monitoring and enforcement ensures sustainable management of a common, 

she repeatedly reminds the reader that there is no so-called “panacea” (p. 183), because the world is 

filled with complexities and solutions can accordingly not be reduced to simple models (Sarker & 

Blomquist, 2019). On the basis of her case studies, she isolates a set of factors that are in place in the 

sustainable management of a CPR, thereby deriving eight design principles for successful CPR 

management: 

Table 3: Ostrom’s Design Principles (1990/2015, p. 90) 

1. Clearly defined 

boundaries 

Individuals or households who have rights to withdraw resource 

units from the CPR must be clearly defined, as must the 

boundaries of the CPR itself. 

2. Congruence between 

appropriation and 

provision rules and 

local conditions 

Appropriation rules restricting time, place, technology, and/or 
quantity of resource units are related to local conditions and to 

provision rules requiring labor, material, and/or money. 

3. Collective-choice 

arrangements  

Most individuals affected by the operational rules can participate 

in modifying the operational rules. 

4. Monitoring Monitors, who actively audit CPR conditions and appropriator 

behavior, are accountable to the appropriators or are the 
appropriators. 

5. Graduated sanctions Appropriators who violate operational rules are likely to be 

assessed by graduated sanctions (depending on the seriousness 
and context of the offense) by other appropriators, by officials 

accountable to these appropriators, or by both. 

6. Conflict-resolution 

mechanisms 

Appropriators and their officials have rapid access to low-cost 

local arenas to resolve conflicts among appropriators or between 

appropriators and officials. 

7. Minimal recognition of 

rights to organize 

The rights of appropriators to devise their own institutions are not 

challenged by external governmental authorities. 

8. Nested enterprises (for 

CPRs that are part of 

larger systems) 

Appropriation, provision, monitoring, enforcement, conflict 

resolution, and governance activities are organized in multiple 

layers of nested enterprises”  
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While some of Ostrom’s design principles are relatively self-explanatory, such as the clear definition 

of boundaries (e.g. geographical and user boundaries) in the first design principle, others are a little 

more abstract. Her second design principle highlights that in order to increase the likelihood of the 

local appropriators abiding by the operational rules, there has to be congruence between the rules and 

the local context. For example, taking into account seasonal water scarcity when designing rules to 

ensure sufficient water for each household (Cox et al., 2010). Additionally, this principle also relates 

to the perception of benefits exceeding the costs and the fairness of rules by the locals. 

The third principle relates to the ability of local appropriators to understand the resource system better 

than a central body. Leveraging the knowledge of locals and allowing them to devise the local rules 

and strategies regarding the management of a CPR, could create more enduring institutions. Cox et 

al. (2010) find that this is a contested matter in the scholarship related to Ostrom’s principles. For 

instance, there is evidence that such a collective-choice arrangement can be undermined by strong 

bureaucratic actors, leading to its undermining and its inability to prevent overharvesting (ibid). 

Ostrom’s fourth principle relates to the need for monitoring. She points out the advantage of having 

an appropriator or an actor accountable to the community conduct monitoring, also known as the 

‘appropriator-monitor’. This concept relies on the argument that monitors benefit from discharging 

their tasks well, through increased reputation in the community (Cox et al., 2010). Following this, 

Ostrom emphasizes that her fifth principle of graduated sanctions serves to maintain community 

cohesion by not punishing small infractions too harshly but reserving severe punishments for repeated 

or serious infractions. This balance is important in order to maintain a sense of proportionality 

between the crime and the sanction (ibid). If this balance is not maintained, a severe punishment 

might instead backfire by producing resentment towards the governing bodies and the operational 

rules thereby sparking further rule infractions (Ostrom, 1990/2015).  Ostrom’s sixth principle 

emphasizes the importance of access to low cost and local conflict resolution mechanisms. 

In regard to her seventh principle, Ostrom argues that if a central decision-making body presumes 

that it is able to set all operational rules, local appropriators will have difficulty accepting them. 

Instead, a government should support the right of a local community to organize itself into 

arrangements and institutions that they deem appropriate. Denying local communities this right and 

instead imposing uniform rules corresponds to the argument made earlier on the failure of the 

gargantua to appreciate the intricacies of a local context (Cox et al., 2010).  
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Finally, her eighth principle emphasizes the role of the state in supporting local management, e.g. 

through the provision of scientific knowledge or technical capacity outside of the local communities’ 

ability (Sarker & Blomquist, 2019). Although Ostrom’s (1990/2015) argument relies heavily on the 

ability of communities to self-govern, she acknowledges that it is not possible for individual 

communities to manage CPRs on their own. Instead she argues that there should be vertical as well 

as horizontal linkages between different scales (Cox et al., 2010; Sarker & Blomquist, 2019). We 

proceed to use Ostrom’s (1990/2015) eight design principles as the cornerstone of our evaluation of 

the Brazilian policy mix. 

Cox et al. (2010) point out that Ostrom does not include any consideration of the effect of 

globalization on local resource management. Today, the local level of the soy supply chain is linked 

with the international, through global supply chains. Berkes (2005) therefore criticizes the 

generalizability of the design principles which Ostrom created based on studies of local level cases 

(as cited in Cox et al., 2010, para. 65). Arguably there is a lack of attention paid to the social and 

political links with external communities (ibid). Nonetheless, Cox et al. (2010) defend Ostrom’s 

design principles, by stating that principles of monitoring, conflict resolution, and collective-choice 

arrangements are also relevant at higher levels of governance. For these reasons, we find it relevant 

to include the concepts of hybrid and multi-level governance that better encompass the dynamics of 

globalization on local resource management. 

3.3 Hybrid and Multi-Level Governance 

We draw upon the concepts of multi-level governance (MLG) and hybrid governance as a natural 

progression from Ostrom’s theory of governing the commons. MLG and hybrid governance can also 

be traced back to New Institutional Economics. Both concepts acknowledge that there are various 

sources of governance and revolve around the most efficient level (MLG) or realm (hybrid) of 

governance. This section will therefore delve into these concepts in order to illustrate the different 

approaches to governance that can be applied to examine the Brazilian policy mix. 

3.3.1 Hybrid Governance 

Over the past few decades, the concept of hybrid governance has gained traction, whereby hard and 

soft law are combined in various ways to regulate a certain issue. Abbott and Snidal (2000) refer to 

hard law as “legally binding obligations that are precise […] and that delegate authority” (p. 421), 
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with emphasis on the dimensions of ‘obligation’, ‘precision’, and ‘delegation’. Hard law is essentially 

the creation of legal rules and institutions through negotiations and contracts, this can be within the 

state but also in between states in the international community. In contrast, soft law is conceptualized 

as encompassing all governance that does not live up to these dimensions, or otherwise consolidated 

as “deviations from hard law” (ibid, p. 422). These can include “naming and shaming” practices, 

where peer pressure is employed to produce a certain result (Brøgger, 2016). 

The core argument of Abbott and Snidal (2000) is that employing hard law results in a set of tradeoffs 

between its benefits and costs, and that soft law arrangements can mitigate this. For instance, hard 

law is easier to enforce but costly to implement, due to contracting costs (e.g. loss of control, 

compromising, multiple possible outcomes). Soft law instead benefits from an ease of 

implementation, lower uncertainty, facilitation of learning, fostering compromise and heightening 

cooperation. It is also a medium for promotion of behavior in the international community, where a 

hard law instead would threaten sovereignty, such as when the state has to accept an external 

authority’s right to make significant decisions on their behalf or when it encroaches upon the state’s 

relationship to its citizens or territory. Soft law is therefore able to promote and regulate other types 

of issues than hard law, and it might even be more ambitious than what hard law could have conjured 

(ibid). 

Hybrid governance finds its strengths in including non-state actors and their soft law capacities in 

existing hard law structures. Soft law can be seen as starting cooperation, prompting discussion upon 

an issue, facilitating learning and change over time (ibid). Civil society often pushes for soft law as a 

compromise when states refuse legally binding commitments. Civil society can use non-legally 

binding documents (e.g. UN resolutions) to illustrate the gaps between what governments are actually 

doing and what they have pledged to do. Soft law becomes a means to hold states accountable to the 

public and through its normative values is a weapon for civil society to pressure for change. 

Sometimes soft law eventually transforms itself into hard law, due to its growing normativity (ibid). 

Soft law however also faces severe limitations, including the inability to force compliance with an 

agreement. While there can be negative consequences, such as market sanctions, a state cannot be 

penalized for shirking rules in a soft law regime. Soft law in and of itself is a form of self-governance, 

as it is self-enforced and cannot necessarily be followed up by courts, unlike noncompliance in a hard 

law regime. Furthermore, soft law is also criticized for following the logic of compromise often 
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resulting in outcomes of lowest possible denominator, in order to ensure broad participation 

(Skjærseth et al., 2006).  

Despite this criticism, we believe that soft law is an important aspect of regulation. This is pertinent 

within environmental regulation, which transcends traditional government boundaries (Lemos, Maria 

Carmen; Agrawal, 2006). Hybrid governance, which also often transcends these boundaries, is thus 

a powerful concept to apply here. They define environmental governance as “interventions aiming at 

changes in environment-related incentives, knowledge, institutions, decision making, and behaviors” 

(ibid, p. 289). It is therefore within the purview of civil society, business and polity to co-govern in 

different setups to promote environmental conservation. 

3.3.2 Multi-Level governance 

The concept of multi-level governance (MLG) derives from studies of power and federalism in the 

European Union (EU). It appreciates the division of power between the EU and its member states, 

and the principle of subsidiarity, namely identifying when an action is a competence of the union and 

when it is a matter for member states (Bache et al., 2016). MLG refers to the interactions between 

nested local, regional and national governments within a greater supranational framework, along with 

the proliferation of non-state actors within the regulatory process. MLG distinguishes between 

government and governance, to imply vertical power between a government and the local level, and 

horizontal governance between parallel levels, including non-state actors (Bache et al., 2016). We 

use MLG to understand the sources of initiatives and how different governance levels interact. Hybrid 

governance aligns well with this, as it allows us a better understanding of the role of non-state actors, 

e.g. civil society and the private sector. We understand that decision making does not occur in discrete 

territorial levels but instead in “complex overlapping networks” (Bache & Flinders, 2004, p. 37), this 

enables the “channeling [of] various responses in a harmonized and coordinated way” (Klinke, 2017, 

p. 328). 

By employing MLG we can examine the vertical and horizontal integration of state and non-state 

actors and institutions. The local perspective is of particular importance, due to the wealth of studies 

which emphasize that local autonomy in sustainability management of the commons is essential for 

the arrangement to be long lasting (Basurto, 2013; E. Ostrom, 2012, 2015; Sarker & Blomquist, 

2019). We therefore propose that several actors at different governance levels are required to act and 

coordinate in order to harness possible synergies, such as what is proposed by MLG. This is 
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particularly relevant in our case, as Brazil is built on a federal system where governance may emerge 

on many levels, amongst others on federal, state, and municipal levels. MLG is thus able to encompass 

this complexity. 

Horizontal forms of governance have increasingly emerged, which has led to coordinated responses 

in order to reach a common target. The approach blurs the traditional lines between society and the 

state, as its very logic is based on the dispersal of power and authority throughout the system. In this 

manner, it links individuals and groups through a common interest, unifying different social and 

political groups (Klinke, 2017). This is reminiscent of Ostrom et al.’s (1961) concept of polycentric 

governance, a sign of alignment within our theoretical framework. Scattering authority throughout 

the system also evokes self-governing arrangements, which allows for linked communities to not only 

pursue common goals but also differentiate their approach where their concerns do not align (Klinke, 

2017). Moreover, MLG embraces a collaborative process, where “science, policy, and public” (ibid, 

p. 331) can be coupled in order to establish “systematic learning and interplay across multiple levels 

among actors with conflicting objectives, cultural perspectives and social values” (ibid, p. 331). This 

interdisciplinarity implies an openness towards various forms of governance, which further warrants 

the use of other governance concepts such as polycentric, hybrid and self-governance (ibid, 2017). 

On the whole, MLG also corresponds well with Ostrom’s (1990/2015) self-governance concept and 

her eighth design principle of nested governance, which “occur through representation, negotiation 

and decision-making processes at multiple scales” (Mwangi & Wardell, 2013, p. 84). 

3.4 Policy Mixes 

Due to the complex nature of environmental and sustainability problems, policy mixes are 

increasingly being viewed as a tool to tackle their different complexities. Lehmann (2012) emphasizes 

how this stands in contrast to Pigouvian solutions, which rely on the imposition of taxes in perfect 

markets. However, numerous studies indicate that markets are in fact plagued with failures, that 

policies are costly to implement and that single-tax, quick fixes are not readily available. Instead, it 

is a matter of finding policies that reinforce each other and “compensate for disadvantages of single-

policy strategies” (ibid, p. 72). The concept of the policy mix is born out of this idea. For the purpose 

of this thesis, we define the policy mix as a combination of different instruments and processes, 

through which the different instruments interact, in order to target a complex problem (Rogge & 

Reichardt, 2016).  
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Figure 3: Policy Mix Building Blocks and Dimensions (Rogge & Reichardt, 2016) 

 

Rogge and Reichardt’s (2016) model of a policy mix is composed of three building blocks: the 

elements of a policy mix, the process of a policy mix, and the characteristics of it. While their model 

views a governmental actor as facilitating, coordinating and implementing policies in the mix, we 

adapt this model for the purpose of our research. In the case of Brazilian soy production, there is no 

central actor coordinating the mix of policies, however there is an array of governance mechanisms 

that interact. 

Policy processes consider the events leading up to and revolving around the adoption of a policy. 

This includes policy learning, whether there is an interactive process of monitoring and evaluation of 

the impact of the policy mix, or whether it is a participatory process. It also encompasses the 

hindrances in policy implementation due to political conflicts and the type of flexibility that is granted 

to achieving the implementation of these goals (Rogge & Reichardt, 2016). 

Rogge and Reichardt (2016) break down the policy elements into a policy strategy and an instrument 

mix. The policy strategy outlines the objectives and plans for the policy mix, while the instrument 

mix encompasses the design features of the instruments’ contents, namely the mechanisms at play, 

the targeted actors, and the duration of the instrument. These include the level of support the 

instrument provides target groups, the predictability of the instrument, the flexibility that it gives 

actors in achieving compliance, and the differentiation according to industry and geography (ibid, 

2016). 
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Finally, the characteristics of the policy mix refer to the consistency between the elements of the 

policy mix, the coherence of the policymaking process, the policy coherence as measured by the 

integration and coordination of the elements, the credibility of the elements, and finally the 

comprehensiveness of the elements are. Stability was later included in the policy mix (see Fig. 4 

below) (Mavrot et al., 2019). The combination of these three building blocks constitute a policy mix, 

and they can operate in different policy domains, governance levels, geography and time (Rogge & 

Reichardt, 2016, 1626-1628). 

Figure 4: Adapted Policy Mix Building Blocks (Mavrot et al., 2019) 

We note Mavrot et al.’s (2019) adaptation of Rogge and Reichardt’s (2016) model, which includes 

the target group of the policy mix as well as the setting that the mix is located within. This elaboration 

allows for an exploration of the interplay between the policy strategies, instruments, setting and target 

groups. The inclusion of the target group is an important addition, which is lacking in Rogge and 

Reichardt’s model. Mavrot et al.'s (2019) adaptation is also beneficial as it adds adequacy as a variable 

to the evaluation of a policy mix, which measures the “concordance between the initially planned 

delivery and the effectively planned delivery” (p. 4). This addition allows us to distinguish between 

the failure of the policy to change behavior or the failure of the implementation of a policy. Based on 

these two policy mix models, we present our own (see Fig. 5 below). Our conceptualization of the 

policy mix appreciates the dynamic nature between policy mix and the reception thereof, as well as 
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the potential feedback loops that can occur. Additionally, we identify ‘policy mix dynamics’ which 

occur in the space between the instruments that are a part of the policy mix and the target group, e.g. 

“engagement”, “incentives” and “enforcement”.   

Figure 5: The Dynamic Policy Mix Model 

 

Source: By Authors (2020) 
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3.4.1 Policy Mix Challenges 

While it can be tempting to credit policy mixes for being able to solve any problem, we caution 

practitioners to think that policy mixes are panaceas. In fact, policy mixes are naturally also 

confronted with a set of challenges:  

The question arises whether the policy mix has been designed such that it makes use of 

synergies and avoids contradictions between the different policies – or whether one has to fear 

‘[. . .] that the policy mix will degenerate into a policy mess’ (Sorrell et al., 2003, p. VI). 

Lehmann, 2012, p. 71 

Edmondson et al. (2019) describe how the layering of many different policy mix elements on top of 

each other, risk rendering the mix inconsistent and complex.  

Policy mixes for sustainability transitions are especially encumbered by the threat of losing political 

and public support for the agenda. Edmondson et al. (2019) distinguish between feedback 

mechanisms and feedback loops in their study on the interaction between a policy mix and its context. 

These political challenges depend on the degree to which the public opinion perceives the potential 

losses that would result from the implementation of a policy mix and whether opposing groups can 

find alternative solutions. Additionally, there are also exogenous factors that can engender negative 

sentiment, such as electoral cycles or pressure from international governance organizations (ibid). 

We choose to largely disregard these exogenous factors in our analysis, to focus on the core dynamics 

within the policy mix but acknowledge that they can have substantial impact.  

Additionally, policy mixes also face the possibility of vicious or virtuous feedback loops, set in 

motion by the design of the policy mix. For example, whether the policy mix attempts to address too 

many objectives, whether it engages the right actors, whether actors are provided with assistance, and 

whether benefits are visible to actors. Feedback loops can reinforce positive sentiments associated 

with the policy mix, by displaying clear results that are traceable to the governance mechanism. 

Alternatively, it can exacerbate poor design and incoherence between elements of the policy mix 

(ibid). We therefore have to keep key stakeholders such as the agribusinesses, smallholders, 

indigenous communities, traders and financial institutions in mind when considering the design of 

the policy and evaluating its performance. 
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3.5 Combining the Theories 

We evaluate the success of the Brazilian policy mix based on the assumption that institutions have 

agency to solve market failures such as the Tragedy of Commons. We use TCE to evaluate the most 

efficient placement of governance, an endeavor that permeates all the theories that we have combined 

into our theoretical framework. As our study is based on a critical realist philosophy of science 

(elaborated upon later) which allows for theoretical pluralism. We therefore find it justifiable to 

combine Ostrom’s (1990/2015) design principles with polycentric, multi-level, hybrid and self-

governance as well as policy mix theory, in order to explain deforestation trends. We view governance 

as an amalgam of different forms of soft and hard governance mechanisms, which are situated within 

a system of MLG. Combined, these governance mechanisms form a policy mix, which we evaluate 

on the basis of Ostrom’s design principles as well as the aforementioned governance theories. Finally, 

our discussion follows an evaluation based on Rogge and Reichardt’s policy mix characteristics (as 

well as Mavrot et al’s (2019) addition). 
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4. Methodology 

In this section we discuss our methodological choices, which we have visualized below in Fig. 6. 

Figure 6: Methodology 

 

Source: By Authors (2020) 

4.1 Research Objective 

The point of departure for our research is an underlying interest in determining how sustainability 

governance can be improved, specifically in cases where a tradeoff between social, economic, and 

environmental sustainability prevails. We find it interesting to explore how various governance 

instruments interact with each other, how they may complement and contradict each other in a 

dynamic policy mix. In this study, we explore deforestation rates in Brazil and how they may be 

impacted by governance, led by the research question: “How does the performance of the policy mix 

governing Brazilian soy production explain deforestation rates between 2000 and 2019?” We seek 

to explore the causal relationship between governance instruments (our independent variable) and 

deforestation rates (our dependent variable) in Brazil. On the basis of this, we argue that our research 

includes both exploratory and explanatory objectives (Saunders et al., 2019). 
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4.2 Philosophy of Science 

We apply a critical realist perspective, which lends itself well to exploring causality. Distinguishing 

between the intransitive ontological and transitive epistemological dimensions of the world, critical 

realism reconciles one of the core discords between positivist objectivism and interpretive 

subjectivism (Sayer, 2000; Vincent & O’Mahoney, 2018, p. 2). The central idea is that there are 

entities that have unobservable causal powers (essences) that can produce observable (and non-

observable) outcomes. Nevertheless, the critical realist researcher does appreciate that a ‘real’ world 

exists, rather than subscribing to the interpretivist idea of reality as a social construction. As such, 

critical realism not only places itself between the positivist and interpretive paradigms, but arguably 

‘reconciles’ these opposing paradigms (Vincent & O’Mahoney, 2018). 

As conceptualized by Bhaskar, the critical realist ontology consists of three layers of reality: (a) the 

empirical layer, constituted by human (observable) experiences; (b) the actual layer, which are events 

that cannot necessarily be observed but are constituted on (c) the real layer, by generative mechanisms 

and structures (Bhaskar, 1975/2008; Vincent & O’Mahoney, 2018). 

Table 4: Bhaskar’s Stratified Ontology 

 

 Domain of Real Domain of Actual Domain of Empirical 

Mechanisms ✓   

Events ✓ ✓  

Experiences ✓ ✓ ✓ 

 

Replicated from Bhaskar (1975/2008), p. 47 

Critical realism allows for the distinguishing between “what could happen, what should happen and 

what isn’t happening” (Vincent & O’Mahoney, 2018, p. 4), ensuring that layers of reality are explored 

adequately, and that surprising or unexpected findings are not overlooked. We find this movement 

between exploring expected outcomes, observable (actual) outcomes, and absences as key to our 

study. Bhaskar’s (1975/2008) acknowledgement of the causal power of absence is especially relevant 

for studies within political science, social science, or even law, as the lack of action inherently also 

constitutes a choice. For instance, we believe that the lack as well as the presence of deforestation 

legislation in Brazil can cause a change in the dependent variable (deforestation rates). In our 
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exploration of the Brazilian policy mix, we therefore work with the existence of governance gaps, in 

addition to exploring the interaction of instruments. We expect that such gaps can occur either (a) 

spatially, in terms of omitted geographies (e.g. the Cerrado biome), omitted subjects (e.g. 

smallholders) or objects (e.g. types of native vegetation), or even omitted levels of governance; or (b) 

temporally (e.g. before legislation has been implemented or after it has been removed). We argue that 

these gaps can play the same role that the presence of an instrument can, i.e. as an independent 

variable with potential causal power over the dependent variable.  

Critical realist scholars do not typically attempt to predict the future emergence of phenomena, and 

instead focus on the underlying goal of understanding (Nygaard, 2012, p. 58). The critical realist 

perspective thus provides us with the optimal philosophical standpoint to facilitate our objectives of 

exploration and explanation. The focus on mechanisms, structures and causal powers, combined with 

the metaphysical ontology allows for epistemological relativism or ‘domain agnosticism’ (Saunders 

et al., 2019; Vincent & O’Mahoney, 2018). Essentially, theories are “at best approximations of reality, 

not least because all social theorizing involves simplification” (Vincent & O’Mahoney, 2018, p. 5). 

As researchers subscribing to this paradigm, epistemological relativism means that we believe that 

“knowledge is historically situated” (Saunders et al., 2019, p. 148). This provides us with freedom 

not only in our choice of research design, but also theoretical choices, as long as they are relevant for 

the subject (ibid).  

The stratified ontology of critical realism acknowledges that differences in how the world is observed 

and interpreted may occur. By applying more than one theoretical lens, we can both appreciate what 

these different perspectives can tell us about an observed phenomenon, as well as consider “what they 

tell us about the various and stratified influences that are affecting the things we observe.” (Vincent 

& O’Mahoney, 2018, p. 9). As researchers we therefore “strive to be aware of the ways in which [our] 

socio-cultural background and experiences might influence [our] research, and [...] seek to minimise 

such biases and be as objective as possible.” (Saunders et al., 2019, p. 148).  As well as the 

experiences we have made throughout our lives, we recognize that particularly our academic 

backgrounds as Master’s students in the International Business and Politics program at Copenhagen 

Business School (CBS) impact our research. Professors, fellow students and the literature we have 

studied have undeniably guided our approach and likely bounded our theoretical choices. Moreover, 

our supervisor Kristjan Jespersen, Assistant Professor in Sustainable Innovation and Entrepreneur-
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ship at CBS, has also had an impact on the direction of our research, particularly in the choice of 

commodity and sustainability perspective.  

4.2.1 Approach to Theory Development and Analytical Reasoning 

Aligned closely with the epistemological considerations of a critical realist approach, lie 

considerations of theory development and analytical reasoning. Here it is relevant to shortly outline 

two concepts: (i) abstraction and (ii) retroduction. Sayer (2000) describes the first concept, 

abstraction, as “representing the different elements of a phenomenon in order to synthesise how they 

work in combination to affect events” (as cited in Vincent & O’Mahoney, 2018, p. 9). This aligns 

well with our approach, as we are interested in the Brazilian policy mix, consisting of multiple 

instruments that together generate a whole. The second concept, retroduction, refers to the mode of 

analytical reasoning employed by critical realist scholars. Retroduction involves understanding the 

link between context and a studied phenomenon or mechanism (Vincent & O’Mahoney, 2018). This 

largely abductive approach involves an iterative process of moving between data and theory; 

collecting data, describing it in detail, synthesizing findings, identifying core patterns (or theories), 

only to turn back to the data once more, and so forth (Edwards et al., 2014; Saunders et al., 2019). 

Generally, abstraction and retroduction are combined into “one movement, often from qualitative 

data to the best theory that explains the data” (Vincent & O’Mahoney, 2018, p. 9).  

4.2.2 The Critical Realist Research Process 

To determine a critical realist research process, we look to Nygaard’s (2012) approach to the critical 

realist research process, which involves five steps. First, Nygaard emphasizes clarifying the research 

goal. According to Bhaskar (1975/2008), this is about determining the endogenous and exogenous 

mechanisms that influence a phenomenon (p. 57). Second, it is necessary to characterize and 

‘localize’ the phenomenon. This is essentially about determining (to one’s best effort) the ‘actual 

layer’ of the phenomenon, with the intention of facilitating data collection in the next phase (p. 58). 

The first and second steps of Nygaard’s process are largely covered in the first sections of this thesis, 

primarily in the extensive literature review on soy production and the dynamics in Brazil. The 

clarification of our research goal is also included in the introduction as well as this section on 

methodology. 
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Nygaard’s third step includes how the critical realist researcher must find empirical evidence of the 

phenomenon, i.e. understanding the relationship between the ‘real layer’ and the ‘actual layer’. 

Primary data are preferred in this endeavor, but secondary data is not necessarily void (p. 59). As 

argued later, we actually select secondary data and use the method of systematic literature review to 

complete this step. This allows us a broad data set, which due to time and resource limits would 

otherwise not have been possible to achieve.  

Fourth, an abductive approach is used to understand mechanisms (ibid). This means using the 

gathered data to put together descriptions of the phenomenon, structures, powers, and their 

actualization in different contexts. Both deductive and inductive reasoning is used to connect the 

different layers (the empirical, actual, and real), yielding an abductive process (ibid, p. 59-60). This 

step justifies the use of applying a theoretical framework unto our data and moving between theory 

and data to explore and later explain the mechanisms at play. Fifth, and finally, the researcher must 

present the hypotheses, both to practitioners to determine whether hypotheses hold true in practice 

and to other researchers for peer review. (ibid, p. 60-61). Unfortunately, due to resource limits, we 

are unable to fulfill this final step fully. We attempt to accommodate this by consulting our supervisor, 

who has extensive knowledge on the subject, to qualify our findings. However, we recommend a 

follow-up study focused on practitioners, to complete Nygaard’s process. 

4.3 Research Design 

Informed by our critical realist approach, we determine a research design which allows us the freedom 

to abductively move between empiricism and theorizing, but which also sets forth guidelines that 

provide structure and facilitate methodological decision-making. We employ a qualitative case study 

research design, where we treat Brazil as a single case study, to examine the causal mechanism 

between the Brazilian policy mix and deforestation rates over time. According to Ackroyd and 

Karlsson’s (2014), conceptualization of critical realist research designs, conducting a case study 

places us in the ‘intensive’ rather than the ‘extensive’ realm, where the context is (relatively) known, 

while the mechanism remains unknown to us. This aligns well with our study: there exists 

considerable literature on governance, soy production, and deforestation in Brazil, however, the 

combined mechanism of the Brazilian policy mix is unknown. The intensive approach makes the 

discovery of critical variables (causal mechanisms) more plausible and ensures that we do not fixate 

on a select few variables (e.g. the influence of political shifts in the Brazilian government or the 
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degree of concentration of soy traders) (Eckstein, 2011). We remain ‘detached’, i.e. diagnostic, in our 

approach, rather than ‘engaged’, as we do not intend to actively intervene (Ackroyd & Karlsson, 

2014) Keeping this in mind, we do however intend to provide recommendations for policy (mix) 

improvement. 

4.3.1 The Case Study Method 

The case study method is widely applied in social sciences research, described in the seminal work 

of Yin (1984/2018) as “an empirical inquiry that investigates a contemporary phenomenon in depth 

and within its ‘real life context’” (p. 15). It is particularly the emphasis placed on examining the 

phenomenon and its context, as well as the interaction between them, that makes the case study 

approach valuable (Dubois & Gadde, 2002). Although originally criticized for its lack of producing 

generalizable and reliable knowledge, the case study has grown into a widely recognized method for 

attaining a deeper, more nuanced understanding of phenomena (Saunders et al., 2019). In a refutation 

of the general critique of case study, Flyvbjerg (2006) discusses five misunderstandings of the case 

study method, of which the first emphasizes the value derived from ‘context-dependent’ knowledge 

generated by case study research. Moreover, it has since been argued, particularly by Flyvbjerg, that 

case studies do in fact produce generalizable and reliable knowledge. We will return to the 

implications of our methodological choices, including the aspects of evaluating the quality of our 

research design later. For now, it suffices to say that the case study method is useful for exploring 

phenomena and the contexts in which they are embedded, and that this is particularly suitable for our 

research. 

Here, we find it relevant to lean on the influential work of George and Bennett (2005), who establish 

three phases of designing case study research. First, the design of the case study should be determined 

(objectives, design and structure); second, the case study should be executed following the 

predetermined design, and third, the findings are synthesized into conclusions and held up to the 

research objectives (ibid, p.73). The first phase thus involves determining a case study strategy that 

aligns well with the objectives of the research overall (exploring the causal mechanism between 

sustainability interventions and deforestation rates in Brazil between 2000-2019). Of the six theory-

building case study objectives George and Bennett (George & Bennett, 2005) present, our research 

lies primarily within the heuristic category, i.e. where we are interested in exploring “new variables, 

hypotheses, causal mechanisms, and causal paths” (p. 75). Eckstein (1976) regards the heuristic case 
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study “as an opportunity to learn more about the complexity of the problem studied, to develop further 

the existing explanatory framework, and to refine and elaborate the initially available theory” (as 

cited in George, 2018, p. 201). 

4.3.2 Case Selection 

One of the means of increasing the generalizability of case study research is to strategically select the 

case, based on the research objectives (Flyvbjerg, 2006). For heuristic case study research, Eckstein 

(2011) argues that ‘design and rigour’ is central and that the case should be selected with a specific 

purpose in mind, preferably because it is particularly ‘revealing’ of the topic studied and thus is more 

likely to generate theory (p. 18). In practice, there are many case selection typologies, even when 

limiting the research to single case study designs. For example, Yin (1984/2018) differentiates 

between “critical, unusual, common, revelatory, or longitudinal cases” (p. 49), whereas Flyvbjerg’s 

(2006) ‘information-oriented’ selection approach (i.e. not random) includes extreme or deviant cases, 

critical cases, and paradigmatic cases (p. 230). Meanwhile, Gerring (2008) establishes typical, 

diverse, extreme, deviant, influential, crucial, and pathway cases.  

In our study, we are interested in exploring the causal relation between sustainability governance in 

agricultural frontiers and deforestation rates. Brazil is the second-largest soy producer and largest 

exporter. Simultaneously, it houses 13% of the world’s biota (the Amazon rainforest) and around half 

of the world’s rainforest (Pereira, 2019). Given the importance of Brazil’s natural vegetation, 

substantial attempts at governance through sustainability interventions on its agricultural frontiers 

have been and are prevalent. Our case is thus selected on the basis of it being influential (unique, 

paradigmatic). As such, we assume that both the dependent variable (deforestation rates) and 

independent variable (mix of sustainability interventions) are sufficiently ‘rich’ in data in Brazil and 

that they will supply us with ample means for exploring and explaining the causal mechanisms at 

play. 

We have decided not to include other relevant indicators as our dependent variable, such as 

greenhouse gas (GHG) emissions, because policies have a more observable effect on deforestation 

practices. This stands in contrast to GHG emissions, which are part of a greater system and more 

difficult to isolate. Furthermore, we discount social indicators as a metric. While social indicators 

would serve to nuance our understanding of deforestation practices in Brazil, our cursory research 

into the subject led us to believe that the exclusion thereof would not substantially alter our analysis. 



 

 

51 

Due to the interrelation of the three pillars of sustainability, we believe that deforestation rates serve 

as an optimal proxy for sustainability at large. 

4.4 Data collection: Systematic Literature Review 

Our study examines a single influential case, within which we seek to achieve both exploratory and 

explanatory research objectives. As we attempt to understand the complex causal mechanisms that 

occur in the case study as well as in the field of sustainability in general, we posit that the data in our 

case study must go beyond the first-hand accounts and include substantial secondary data. There are 

several reasons for this. First, the case covers an expansive geographical area, which increases the 

difficulty of studying the topic without building on previous interpretations and conclusions, thus 

making secondary data particularly relevant (Saunders et al., 2019). Second, we are conducting a 

longitudinal study across 18 years, which means it is difficult to obtain primary data spanning these 

years. Third, we expect a time lag to occur between the implementation of an intervention and its 

impact, as well as ensuing feedback loops. First-hand accounts may therefore be especially dependent 

on their temporal anchorage and thus be inaccurate. Fourth, we see that there are recent significant 

updates in the literature that are meaningful to incorporate, including both empirical studies with 

strong data sets and new theoretical lenses that can be used to understand the topic (e.g. telecoupling). 

Fifth, it would be difficult to find interviewees with knowledge of significant numbers of instruments 

targeting deforestation in agricultural production as well as their success or failures, for the interviews 

to provide us with the data we are looking for. Sixth, the SLR aligns well with our critical realist 

stance, particularly in terms of the concept of abstraction, which “involves combining observations, 

often although not inevitably in tandem with theory, to produce the most plausible explanation of the 

mechanisms that caused the events” (Vincent & O’Mahoney, 2018, p. 9). 

To facilitate these needs throughout the data collection and analysis processes, we conduct a SLR. 

SLR studies are particularly useful when dealing with large fields of research as well as when the 

effectiveness of a studied phenomenon (in this case the Brazilian policy mix) remains uncertain  

(Petticrew & Roberts, 2008). To exemplify the size, we conducted an initial test search on Google 

Scholar, which yielded over 4000 results when combining “Brazil*”, “soy*”, “forest OR deforest* 

OR reforest*” and “moratorium OR “forest code” OR rtrs OR redd OR redd+”. SLR studies 

facilitate a meta-analytical approach, which increases the validity of their findings in a way that a 

single study is not able to do (ibid). SLRs differ from other types of literature reviews because they 
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are extremely structured (systematic), essentially “adher[ing] closely to a set of scientific methods 

that explicitly aim to limit systematic error (bias), mainly by attempting to identify, appraise and 

synthesize all relevant studies [...] to answer a particular question” (ibid, p. 9).  

The process of our SLR is visualized below, as well as further described in the next pages. 

Figure 7: Overview of the SLR process 

 

4.4.1 Selection of Database 

There are generally three databases which are considered the most relevant when it comes to SLRs 

in social sciences: Web of Science (WoS), Scopus, and Google Scholar. WoS and Scopus are “the 

two major existing multidisciplinary databases with selective journal-based inclusion policies” 

(Martín-Martín et al., 2018, p. 1160), while Google Scholar is a “third-party web-scraping” database 

(ibid, p. 1161). While all three databases would provide insights on our topic, we choose to conduct 

our SLR solely in one database, due to the limited time available to us. To substantiate the findings 

in our study, as well as to ensure limited bias stemming from the databases, we would therefore highly 

recommend expanding upon our SLR with literature from additional databases, using the same 

protocol and SLR processes as described below. Apart from yielding stronger results, this would also 

provide interesting insights on the database indexation of our topic, potential biases, and research 

gaps. 
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Upon recommendation from our supervisor and the librarians at CBS, we conduct our SLR in Scopus. 

This database provides us with relevant functionality and its SciVal extension can be used to examine 

trends within the selected list of publications, providing insights on methodologies, ranges of 

publication years, journals, and more. We acknowledge that Scopus is known for having a “slight 

European bias” (Copenhagen Business School, n.d.) and that this constitutes a weakness in our 

research design.  

4.4.2 Search Protocol 

In developing a protocol for our SLR, we employ Petticrew and Roberts’ (2008) principles, which 

first demand establishing a review question that could guide our process. Diverging from our overall 

research question concerning the performance of the Brazilian policy mix, we here work with two 

core questions: 

(1) What does the policy mix look like over time? 

(2) What type of interactions result from the policy mix? 

To operationalize these questions, we use the PICOC components: population, intervention, 

comparison, outcomes, context (ibid). 

Table 5: PICOC 

Population Smallholders, farmers, agribusiness, producers, traders, buyers 

Intervention The policy mix and its components: agreements, codes, initiatives, instruments, 

interventions, laws, legislation, mechanisms, moratoria, policies, regulation, rules 

Comparison No policy mix; other policy mixes 

Outcomes Conservation, deforestation, reforestation 

Context The Brazilian Amazon and Cerrado, the soy production sector, 2000-2019 

 

For our population, the ‘target’ of the policy mix, we include actors related to soy production as well 

as the broader soy supply chain. Our core interest relates to the actors within the Brazilian governance 

realm (i.e. typically domestic actors), however we recognize that external actors (e.g. the RTRS) are 

relevant when they directly impact governance in the Brazilian context. The intervention that we are 

studying is the policy mix, but due to the lack of policy mix studies, we consider all studies exploring 
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governance that is i) in effect in Brazil within the selected context, and ii) is related to the ecosystem 

service (soy production), conservation of biodiversity, and the tradeoff between the two.  

We view the baseline comparison as a scenario with no policy mix or a policy mix that is substantially 

different (e.g. vastly different targets and objectives). These scenarios may seem like artificial 

counterfactuals and while they do fulfill that purpose as well, these scenarios can exist and partially 

have existed. For instance, the Brazilian Forest Code of 1965 could be seen as a component of a 

policy mix that essentially governs the same biodiversity as the one in our study. However, it differs 

greatly in its objectives (avoiding land ownership conflicts), means and outcomes. In very simple 

terms, outcomes are either i) conservation of biodiversity (success), ii) persisting or increasing 

deforestation (failure) or iii) reforestation or reversal (partial success). In practice, we naturally expect 

more nuances, but generally we are looking for studies that can inform what drives these three 

outcomes. Finally, regarding context, we specifically narrow our scope to the (Brazilian) Amazon 

and the Cerrado, only interventions that can be related to the soy producing sector, and that are 

implemented or effective between 2000 and 2019. The Amazon and Cerrado are the two largest 

biomes in Brazil, and together cover about 70% of Brazil (Brandão et al., 2020, p. 2) (see maps in 

Appendix 1). We focus on these two biomes, due to their significant size, but also due to the 

interesting relationship they have developed in the past two decades, where governance targeting the 

Amazon has impacted the Cerrado (Dou et al., 2018). Finally, we choose the period 2000 to 2019, 

because these decades are characterized by an increased governance focus from the Brazilian 

government’s side (D. Nepstad et al., 2014; L. S. Nepstad et al., 2019). Furthermore, this period of 

time also features fluctuating deforestation rates; deforestation was rampant in the early 2000s, 

reduced until approximately 2012 and then rebounded afterwards (see Fig. 1). This fluctuating 

behavior is therefore interesting to examine and delve further into. 

4.4.3 Search string  

The search protocol facilitates establishing the boundaries of the search and lays the foundation for 

determining the appropriate search string (Mengist et al., 2020). On the basis of the literature we had 

already read, as well as through scans of additional abstracts and articles, we determined a set of 

words for each of four categories (effectively the boundaries of the search). These words were revised 

repeatedly during trial searches, to minimize unintentional exclusion of studies (ibid; Petticrew & 
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Roberts, 2008). For instance, the term “vegetation” was added to the biodiversity loss-category, when 

it was discovered that a substantial amount of studies referred to native or natural vegetation. 

Table 6: Components of the Search String 

Topics Geography  Biodiversity loss Ecosystem service Governance 

AND 
Brazil*, Amazon*, 

Cerrado 

Deforest*, *forest*, 

vegetation 

soy, soya, soybean, 

agricultur*, farm* 

agreement, code, govern*, initiative*, 

instrument*, intervention*, law, 

legislat*, mechanism*, moratori*, 

polic*, regulat*, rule 

AND 

NOT 

Atlantic forest, Gran 

Chaco, Ecuadorian 

Amazon, Bolivian 

Amazon 

   

 

Through truncation (*), we ensured that variations of the words were included. Boolean operators 

were used to combine the four categories (“AND”), to exclude search terms (“AND NOT”), and to 

allow for interchangeability within the categories (“OR”). Moreover, we limited the search to studies 

in English, only articles, reviews, and short surveys, and only peer-reviewed sources. Finally, we used 

the predefined categories in Scopus to limit the results to studies written within the following subject 

areas: Environmental Science; Agricultural and Biological Sciences; Social Sciences; Earth and 

Planetary Sciences; Energy; Economics, Econometrics and Finance; Multidisciplinary; Business, 

Management and Accounting;  Arts and Humanities; and Decision Sciences.  

With these boundaries in place, we used the following search string in Scopus: 
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4.4.4 Inclusion and Exclusion Criteria 

Our search yielded 881 relevant articles, which we then subjected to a further screening using 

inclusion and exclusion criteria. There are several ways of determining inclusion and exclusion 

criteria, including on the basis of their study design and how this matches research objectives and 

research questions (Petticrew & Roberts, 2008). In relation to this, researchers may consider whether 

qualitative studies should be excluded, however, Petticrew and Roberts (2008) argue that the benefits 

of mixed methods SLRs and particularly the inclusion of qualitative perspectives are key for 

examining “processes, implementation, and ensuring the inclusion of user and provider views” (p. 

71). Subscribing to this perspective, we chose not to exclude studies on the basis of their 

methodologies. Instead, we based the inclusion and exclusion criteria largely on outcomes and themes 

within the literature. 

Table 7: Inclusion and Exclusion Criteria 

Inclusion criteria 

● Main focus is related to governance of the tradeoff between the ecosystem service (soy) and the 

biodiversity) (interventions) 

● Content is related to soy-based deforestation (outcomes) 

● All study designs are included (study design) 

● All populations that are domestic and related to soy production (population) 

● Studies that focus on 2000-2020 period 

 

Exclusion criteria 

● If focus is on social sustainability or socioeconomic aspects, except when clearly linked to 

environmental aspects or deforestation 

● If focus is on land or soybean cultivation, farming technologies, pesticides, land or crop mapping 

(e.g. Rezende et al. 2014) 

● If focus is on land use except when governance is included explicitly 

● If focus is on biological, ecological or other exceedingly technical aspects (e.g. the global 

nitrogen cycle, water) 

● If focus is on carbon cycle, carbon emissions, sequestration and not deforestation 

● If geography falls outside of (or does not have its primary focus within) Brazilian boundaries 

(e.g. Bolivian Amazon, Congo Basin, Gran Chaco) 

● If focus is on exogenous factors such as exchange rates, commodity prices, financial fluctuations, 

trade wars, demand for (Brazilian) soy 

● If focus on Brazilian political economy and history 
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We conducted an appraisal of the 881 documents through a blinded screening process, where both 

researchers screened all documents using the inclusion and exclusion criteria, to avoid any researcher 

bias. Any discrepancies between the two screening results were reconciled through open discussions. 

We ended with a list of 56 articles (see Appendix 4) and a specificity score (i.e. the share of the initial 

search results selected for the study, also known as the sample) of 6.4% (Mengist et al., 2020; 

Petticrew & Roberts, 2008). 

4.5 Analysis: The Coding Process 

We used coding as our main tool to extract findings from across the literature on the Brazilian policy 

mix. Originally, we intended to determine a theoretical informed coding framework, but it proved 

challenging to find a theory that fully encompassed the literature. Amongst others, we considered 

coding on the basis of Ostrom’s design principles, but found them too rigid and narrow, with many 

interesting dynamics falling outside of their scope, such as the use (or failure to do so) of incentives 

and disincentives to spur compliance. We also considered the impressive work of the EU-project 

POLICYMIX, who determine a three-step framework which encompasses 1) Identifying challenges 

and context; 2) Identifying gaps and choosing instruments for analysis; and 3) Policy evaluation and 

design (Schröter-Schlaack & Ring, 2011, p. 184). This framework proved too extensive and detailed, 

making it difficult to efficiently code the 56 articles. We also considered Rogge and Reichardt’s 

(2016) policy mix building block model. While its elements provided structure to the analysis and 

discussion sections of our thesis, the model did not specify dynamics within the elements and 

therefore could not properly capture the more detailed nuances. 

Ultimately, we determined that open coding would be most useful. Open coding originates from 

Glaser and Strauss’ Grounded Theory and “is the initial data work that builds from the ground up, by 

identifying essential concepts and patterns that emerge in vivo from an initial, yet rigorous open 

reading and reflection upon raw data” (Mills et al., 2010, p. 2). Using open coding allowed us to 

freely build a coding framework based on the emergence of topics within the literature, whilst 

reorganizing and structuring the data (Saunders et al., 2019). We determined six general codes to 

categorize the data: strengths, weaknesses, gaps, opportunities, threats, and contextual factors, but 

were open to additional codes emerging outside of these six. We used the software NVivo (version 

12) to facilitate our coding process, particularly due to the expectation of many codes and subcodes. 
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To ensure a similar approach to coding, we conducted several trial runs, where we coded articles 

together, reconciling differences in approaches. 

Once the 56 articles had been coded, we made use of axial coding, “the process of recognising 

relationships between categories” (Saunders et al., 2019, p. 206). We thus spent considerable time 

consolidating codes and adding categories (and subcategories) where necessary. The final coding 

book (see Appendix 5) illustrates the themes that emerged on this basis. Apart from being influenced 

by our a priori knowledge, our academic backgrounds and the research field of our supervisor, the 

final list is also influenced by the theories of Ostrom, Rogge and Reichardt, as well as governance 

theory (particularly Abbott and Snidal). This became especially clear in the process of synthesizing 

our codes and writing up the analysis, which encompassed four main themes: objectives and scope, 

engagement of actors, incentive structures, and enforcement mechanisms. 

4.6 Methodological Implications 

Prior to presenting our analysis, we find it relevant to shortly consider the methodological 

implications of our study. We draw on classical quality assessment criteria, such as validity and 

reliability, to discuss the limits of our research design. Although the concepts of validity and 

reliability stem from quantitative research and the positivist philosophy of science, we find that they 

are relevant to our methodological choices as well (Kvale & Brinkmann, 2015; Saunders et al., 2019). 

This is both based on the fact that it is quite common to apply these concepts to qualitative research 

and because we find that the SLR mimics the rigor and transparency inherent in quantitative research 

(Jesson et al., 2011). The use of qualified, peer-reviewed literature as our data also distances our study 

from traditional qualitative research, which is often based on socially constructed interpretations and 

perspectives (Saunders et al., 2019). We view validity as the “appropriateness of the measures used, 

accuracy of the analysis of the results and generalizability of the findings” (ibid, p. 214). We view 

reliability as “replication and consistency” (Saunders et al., 2019, p. 213), i.e. being able to produce 

the same results if an identical research design is applied.  

4.6.1 External Validity 

Our methodology and particularly the choice of conducting a case study is rooted in a qualitative 

approach. Within this research ‘culture’, we approach our study with the purpose of “explanation of 

outcomes in individual cases” (Mahoney & Goertz, 2006, p. 230), in our study specifically, the 
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Brazilian policy mix. Effectively, we are very narrow in scope, exploring causal mechanisms in depth 

within a selected context. The inferences we make are thus limited to this context and we are not 

necessarily interested in making inferences about other contexts. While this could be seen as limiting 

the generalizability (external validity) of our conclusions, we subscribe to Flyvbjerg’s (2006) 

perspective on case studies, arguing that we generate insights that may be generalizable to other 

similar contexts. This would be particularly true for other Latin American countries, such as soy 

producing Argentina and Bolivia. For instance, we would likely find actors and interests that 

correspond to those in Brazil, as well as similarities in patterns of conservation, deforestation, and 

agricultural production. While aspects specific to the Brazilian context, such as the interrelation 

between the soy and cattle industries and the vastness of Brazil’s territory, minimize this, we believe 

that our study allows for some comparison – or at the very least contrasting – across other cases. 

In discussing generalizability, it is also relevant to return to the SLR and its similarities to quantitative 

research. We use the SLR to collect data, nesting it within a broader (qualitative) case study. The SLR 

in itself, however, is not solely qualitative, as we include literature that conducts statistical analysis. 

Instead, we conduct what Petticrew and Roberts (2008) describe as a “systematic review of mixed 

methods” (p. 71) where both quantitative and qualitative studies are included. While this may seem 

unconventional, we argue that it strengthens our study in several ways. First, we achieve a degree of 

triangulation, as qualitative findings may be confirmed by quantitative data within individual studies 

in our SLR (Bryman, 2006; Saunders et al., 2019). It is important to emphasize that triangulation 

would be considerably higher had we ourselves added multiple methods to our study. For instance, 

conclusions could have been further validated through “participant or member validation” (Saunders 

et al., 2019, p. 218) obtained through interviews or other primary data sources. Second, we increase 

what Bryman (2006) calls completeness, i.e. “a more comprehensive account” (p. 106) of our studied 

phenomenon. We argue here, that these aspects qualify our study and increase its ability to produce 

generalizable insights. Lastly, it corresponds well to our use of critical realism, which through its 

epistemological relativism allows for combinations of theory and methodological approaches. 

4.6.2 Internal Validity 

Internal validity centers around the potential flaws that may stem from our research design, and 

particularly, how this impacts our ability to build the casual relationship between the Brazilian policy 

mix and deforestation rates (Saunders et al., 2019). While we can comment on some aspects of 
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internal validity, we acknowledge that our study is highly dependent on the internal validity of the 

studies in our SLR. While we do believe that the peer-reviewed literature is likely to exhibit internal 

validity within each study, measures and concepts (e.g. sustainability, conservation or deforestation) 

are not determined unanimously. They may differ between studies within the SLR and at worst, clash 

with conceptualizations in our study. This significantly limits the internal validity and increases the 

likelihood of establishing fallacious conclusions. To accommodate for this, we incorporate relatively 

broad concepts that can encompass differences between studies. Moreover, we are aware of the 

widespread use of narrow case studies and are adamant in clarifying when we use these findings in 

our analysis. 

We also note that the internal validity of our study is limited by ‘past or recent events’ which may 

alter perceptions (Saunders et al., 2019, p. 215). Traditionally, these perceptions are held by 

participants of a given study, but in our case, we refer to those held within the studies in our SLR. As 

required by our critical realist standpoint, we acknowledge that all studies are situated in a historical 

context which unfortunately limits the internal validity of our study. For instance, we see that studies 

with data up to 2012-13 provide a more optimistic outlook for the impact of governance on the 

reduction of deforestation rates in Brazil. Later studies, which have the benefit of seeing deforestation 

rates increase once again post-2012, speak differently of the policy mix in Brazil, suggesting that if 

deforestation rates can fluctuate perhaps the policy mix is not appropriately targeting the actors 

involved with deforestation. 

4.6.3 Reliability  

Throughout our research process, we have worked to ensure internal reliability, i.e. “consistency 

during a research project” (Saunders et al., 2019, p. 214). Our study is conducted by a team of two 

researchers, who have actively participated throughout the entire process. We have made use of open, 

active discussions and reflection, as well as extensive use of notetaking and memos, to make our 

processes as transparent as possible. Whenever it was necessary to divide tasks between the two of 

us, such as during the coding process, we conducted several trials together to ensure that we would 

produce similar results once working separately. This arguably enhanced our internal reliability. 

In terms of external reliability, i.e. whether “data collection techniques and analytical procedures 

would produce consistent findings” (Saunders et al., 2019, p. 214), we especially focused on 

minimizing researcher bias. The rigor of the SLR is particularly valuable in this respect, as it demands 
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us to consider the merit and reasoning behind every step of our study. This is further enhanced by the 

inclusion of our exact search terms and procedures, which can easily be tested or repeated. The 

explicitness of our SLR strengthens transparency, minimizing bias and increasing reliability of our 

results (Mengist et al., 2020; Saunders et al., 2019). 

4.6.3 Quality of the SLR 

Despite the transparent, structured approach, the SLR itself is not foolproof and can produce biases 

as well as omit important sources of data. Due to our initial literature review, we had certain 

expectations towards the literature that would emerge. We even anticipated that specific articles 

would show up (e.g. the seminal review by Nepstad et al., 2014), which we knew were central to the 

topic. Amongst other tests, we used these expectations to refine our search string and minimize the 

likelihood of omissions on the basis of our search terms. However, some articles continuously did not 

show up (e.g. Lambin et al., 2018 and Seymour & Harris, 2019), which upon further inquiry seemed 

to ensue from lack of keywords, poorly written or omitted abstracts, or even wrongful indexation in 

Scopus. This is a typical challenge of SLR studies, particularly those in the social sciences (Jesson et 

al., 2011). This omission produces several methodological limitations: first, it limits reliability as the 

replication of our study in other databases might produce different results; second, it limits validity, 

as our conclusions might be based on skewed data or exclude important findings. 

To further clarify possible limitations of our SLR, we examined the main trends within our dataset of 

articles. A total of 233 authors contributed to our SLR, of which 23% contributed more than once 

(see Appendix 4). A select few were especially prevalent (four to six articles), namely Ane A. C. 

Alencar, Andréa A. Azevedo, Rachael D. Garrett, Holly K. Gibbs, Daniel C. Nepstad, Lisa L. Rausch, 

Britaldo S. Soares-Filho, and Claudia M. Stickler. Many articles (including those by the above-

mentioned authors) were co-written by groups. Although Scopus lacked complete data on the 

affiliation of authors (21% were unknown), 27% were affiliated with Brazilian institutions and 21% 

with the US (see Appendix 6). The rest were affiliated with a broad range of primarily European 

institutions. As such, the SLR generally exhibited diversity amongst the authors.  
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Figure 8: Scholarly output over years 

 

Source: Data extract from Scopus. 

10 articles were published in the Land Use Policy journal according to Scopus (see Appendix 7), but 

as the rest were published in 31 different journals, we perceive no substantial risk of bias. On another 

note, the number of articles that were relevant for our study increased over time. We included 4 

studies from 2020 but expect more literature on the topic to be published this year. The trends in 

scholarly output could indicate the increased relevance of the topic, underscoring the importance of 

studies like ours. It also emphasizes the need for a follow-up study in the near future that can 

encompass future publications. On the whole, we find that the trends within the SLR were as expected 

and constitute no major concerns regarding quality. 
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5. Analysis 

In order to assess the performance of the Brazilian policy and its ability to curb deforestation, we 

examine four areas that are particularly challenging: objectives and scope, engagement of actors, 

incentive structures, and enforcement mechanisms (see Appendix 8 for an overview of the main 

findings). These areas emerged as a part of our systematic literature review and the 56 articles that 

we coded. In this literature we found a multitude of governance mechanisms as well as contradictions, 

complementarities and gaps between them. Throughout this analysis, the four thematic areas guide 

our efforts to incorporate the findings into a combined Brazilian policy mix. We recognize that there 

are other important dynamics and aspects of the policy mix but have here selected those which both 

we and the literature find most relevant. Furthermore, we also acknowledge that we do not provide 

an exhaustive account of all governance mechanisms or dynamics in Brazil. In our assessment of the 

policy mix, we continuously retroduct, moving between empirical observations and theoretical 

explanations. 

5.1 Objectives and Scope 

Examining objectives and scope provides a relevant point of departure for exploring the Brazilian 

policy mix. In a widely cited article by Nepstad et al. (2014), key themes in the 2000s transformation 

of Brazil’s approach to the use of Amazonian native vegetation are illustrated (see visual below). 

Nepstad et al. (2014) identify fluctuating deforestation rates, from the rampant rates in 2000-04, 

followed by an increased focus on governance between 2005-08. Their final years of study, 2009-13, 

reveals a shift in objectives to focusing on the municipal level. Nepstad et al.’s study characterizes 

some of the objectives of the Brazilian policy mix in this period of time and contrasts these with 

events occurring at the time, as well as deforestation rates. 
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Figure 9: Nepstad et al.’s (2014) Phases  

 

Source: Nepstad et al. (2014) 

We are inspired by this research and want to build upon the existing findings. There are arguably 

many policies in place in Brazil, emerging from governmental, market and civil society sources, and 

as such, it can be expected that objectives and scope differ quite substantially. We structure our 

analysis of objectives across different levels as well as across public and private domains, 

corresponding to the concept of multi-level governance (MLG). 

5.1.1 Federal Objectives 

Most of the literature in our study focuses on the objectives of individual and specific instruments 

and programs, and seemingly less attention is paid to Brazil’s federal-level objectives. However, an 

early example is the National Climate Change Policy of 2009, setting a “goal of an 80% reduction in 
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Amazon deforestation by 2020” (D. Nepstad et al., 2014, p. 1119). By 2015, as part of Brazil’s 

REDD+ commitments, it “committed to eliminate deforestation in the Amazon by 2030” (Moutinho 

et al., 2016, p. 2). Particularly interesting in these commitments is the ‘forest bias’ on the Amazon, 

rather than native vegetation at large, which was prevalent throughout the 2000s (D. Nepstad et al., 

2014). 

Apart from these commitments, Brazil has also signed several international zero deforestation 

commitments (ZDCs), such as the United Nations New York Declaration on Forests in 2014, the 

Amsterdam Declarations in 2015, and the Soft Commodities Forum in 2019 (Azevedo et al., 2015; 

Zu Ermgassen et al., 2020). These commitments and their objectives emerge and exist on a 

governance level that is almost detached from the local activities in Brazil. They often serve the 

purpose of establishing a united front amongst countries and companies, which can produce norms 

that shape behavior, on the basis of Abbott and Snidal’s (2000) concept of soft law. Essentially these 

international commitments are soft law instruments that can be norm-setting, but which lack the hard 

law traits of obligation, precision and delegation, that minimize opportunism and strengthen 

commitment (ibid). As a result, they might not deliver on their commitments (Zu Ermgassen et al, 

2020). 

Within Brazil, conservation objectives are challenged by the tradeoff between securing economic 

development (or economic sustainability) on the basis of a booming agricultural sector, whilst 

ensuring environmental sustainability (da Motta Bustamante et al., 2018). For this reason, we may 

distinguish between zero net deforestation and zero gross deforestation. Garrett et al. (2019) state that 

“A zero-net commitment allows reforestation to compensate for forest loss, such that there is no 

overall change in the amount of forest. In contrast, a zero-gross commitment prohibits all 

deforestation” (p. 138). As such, the former aims at a net amount of deforestation equaling zero, i.e. 

that the amount of land cleared corresponds to the amount reforested. This effectively means that 

deforestation is legalized, e.g. for the purpose of agriculture and that reforestation is viewed as 

compensation for deforestation. Zero gross deforestation, on the other hand, refers to no ‘new’ 

deforestation and is thus a more comprehensive goal. Essentially, zero gross deforestation is a more 
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ambitious target and arguably less of an encroachment on biodiversity, which could minimize the 

likelihood of threshold effects (Garrett et al., 2019). 

Nepstad et al. (2019) states that “Brazil’s ultimate goal [is] zero-net deforestation” (p. 9), which 

indicates how Brazil prioritizes both agricultural production and protecting native vegetation, as 

evident in their Forest Code (FC). In Coasian terms, Brazil attempts to grant both the right to 

ecosystem services and the right to protected native vegetation. The most recent revision of the FC 

attempts to overcome the tradeoff between economic and environmental objectives, by creating a 

system of tradable forest certificates (the CRA). Thaler (2017) points out that agricultural land 

possesses more (economic) value than that with vegetation, implying few incentives to pursue 

conservation. Soares-Filho et al. (2014) remark that the implementation of the CRA could 

commoditize nature, by embedding “monetary value to native vegetation” (p. 364). Indeed, the 

literature alludes to the presence of land speculation, which might stem from this (Brito, 2020; Soares-

Filho et al., 2014). 

5.1.2 State and Municipal Objectives 

Much of the literature on governance at the state and municipal levels emphasizes specific programs, 

which typically have objectives aimed at increasing monitoring and compliance. Often governance 

at these levels emerge from either federal-level objectives or local-level demands. As such, although 

established at the federal level by the Ministry of Environment, the Municípios Prioritários (MPs or 

‘priority municipalities’) program of 2008 targeted municipalities through blacklisting, in response 

to “historically high deforestation rates” (Arima et al., 2014, p. 468). 36 municipalities (of 547) were 

blacklisted, who had been responsible for 45% of deforestation the previous year. We find that the 

MP program illustrates objectives at the state and municipal levels. Assunção & Rocha (2019) 

describe how “MPs were intended to serve as targets for a more stringent system of deforestation 

monitoring and environmental law enforcement” (p. 116). In practice, this translated into heightened 

compliance with the federal FC, as well as increased registration with the Rural Environmental 

Registry (CAR) monitoring system (Viana et al., 2016). 
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The success of the MP program resonates with Ostrom’s first design principle of boundaries as well 

as polycentric governance. Clarifying user and geographical boundaries ensures the internalization of 

an issue in the municipality and isolated from others (V. Ostrom et al., 1961). This makes it easier to 

track positive and negative developments, and any benefits will be reaped only by those within the 

boundary (E. Ostrom, 1990/2015). Essentially, it is a means of improving control. Bounding units 

allows these to coexist amongst others in a polycentric governance setup, i.e. the MP program, where 

coordination is achieved centrally, but actions are taken within each municipality. 

Similar objectives are seen in other municipal programs. For instance, in the Green Municipality 

program (GMP) in Paragominas, “The objective was [to] exit the Red List [of priority municipalities], 

by complying with the two criteria: reducing deforestation and georeferencing properties under the 

CAR” (Viana et al., 2016, p. 342). In the Lucas do Rio Verde program, the objective was “to turn 

local rural properties compliant with the socio-environmental legislation” (Arvor et al., 2018, p. 15) 

which included, amongst others, encouraging reforestation of protected areas. The focus on 

compliance at Brazil’s local level and of setting municipal objectives based on federal-level policy 

objectives aligns well with Ostrom’s third principle of collective arrangements and eighth principle 

of nested enterprise, as well as MLG. 

5.1.3 Private Sector and Civil Society Objectives 

In the non-state sphere of governance, i.e. the private sector and civil society, objectives and scope 

can differ quite substantially, depending on the actor(s) involved, their (perceived) realm of influence 

or jurisdiction. Although the raison d’être of the private sector and civil society are vastly different, 

their roles in the Brazilian policy mix are often interrelated. This has often led to cooperation between 

the two, such as in the case of the Roundtable for Responsible Soy (RTRS) or the Amazon Soy 

Moratorium (ASM). We therefore find it relevant to shortly outline the objectives and scope of these 

non-state governance mechanisms. 

We find that private sector and civil society initiatives in Brazil have a greater scope, for example, 

including zero gross deforestation targets rather than zero net, as exemplified in the FC. This is 
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perhaps explained by the ability of soft law to set more ambitious targets than those of traditional 

hard law (Abbott & Snidal, 2000). Perhaps this owes to the ability of civil society to set the agenda, 

pressuring the private sector to follow. Moreover, it also points to the ability of a soft law instrument 

to transform into conditions reminiscent of hard law, what with the collaboration between 

governmental agencies and NGOs to monitor the agreement as well as the limiting of credits to 

farmers disregarding the agreement (Gibbs et al., 2015, p. 378).  

Certification schemes such as the RTRS or Soja Plus aim “to promote the production of a ‘‘green’’ 

or ‘‘sustainable’’ soybean through an environmental certification” (Arvor et al., 2018, p. 15). By 

providing benefits (such as price premiums) to certified farmers or producers, these certification 

schemes aim to encourage zero gross deforestation within supply chains. While Garrett et al. (2019) 

characterize the ASM objective as one of zero gross deforestation, we posit that there is a duality in 

its objective. Taking a critical stance towards the private sector, we argue that their objective with 

signing the ASM is to avoid reputational risk, rather than a genuine commitment to zero gross 

deforestation. This aligns with the fact that several authors in the literature find that private sector 

actors are susceptible to public pressure (Meijer, 2015; Rausch & Gibbs, 2016; Stefanes et al., 2018). 

Additionally, Zu Ermgassen et al. (2020) illustrate the increased practice of companies in making 

ZDCs. On the whole, the literature thus indicates that non-state actors tend to hold objectives of zero 

gross rather than zero net deforestation. 

5.1.4 Concluding Thoughts: Gaps, Contradictions and Spillovers 

Although objectives of conservation are prevalent across many governance levels in both public and 

private sector, there is considerable evidence of contradictions in the Brazilian context. One issue that 

remains is the clash of zero gross vs. zero net deforestation. For instance, the zero gross deforestation 

objective in the ASM contradicts with the zero net deforestation objective of the FC: “The substantial 

amounts of forest preserved under the ASM but eligible to be cleared legally under the FC (and vice 

versa) has led to calls for more overlap and goal alignment between the two policies” (L. S. Nepstad 

et al., 2019, p. 9). Attempts have been made to align objectives, such as the extension of the cutoff 

date (for illegal deforestation) from 2006 to 2008 of the ASM to align with national legislation 
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(Azevedo et al., 2015). Nevertheless, it does not appear that all instruments pursue this objective. For 

instance, the RTRS’ cutoff date is in 2009, suggesting a fragmentation in Brazil (Hospes, 2014). 

Additionally, the literature sheds light on several other challenges. Firstly, the prevalence of 

ambiguity. Virah-Sawmy et al. (2019) also find that “definitions of what is meant by forest, zero 

deforestation, cut-off dates and target dates for implementation and deforestation reduction are still 

being negotiated” (p. 214). This illustrates that committing to ‘zero deforestation’ is a rather 

ambiguous commitment, which could lead to difficulties during implementation and enforcement 

efforts. Ambiguity about the legality of deforestation arguably indicates that Ostrom’s (2015) first 

design principle of clearly defined boundaries is not upheld. Secondly, inconsistencies in the policy 

targets. While both RTRS and ASM hold zero gross deforestation objectives, the ASM bans 

deforestation of any type of native vegetation (30% tree cover), whereas the RTRS bans deforesting 

native forest and high conservation value areas (Meijer, 2015, p. 588). 

Thirdly, from the perspective of conservation the literature illustrates considerable gaps in the 

Brazilian policy mix, such as restoration of previously deforested (or degraded) land (D. C. Nepstad, 

Irawan, et al., 2013). Azevedo et al. (2017) describe how “No market initiative targets the forest debts 

of individual farmers under the Forest Code; they focus instead on eliminating newly deforested areas 

from commodity supply chains” (p. 7656). This suggests an internal conflict between conservation 

and objectives in the policy mix.  

However, by far the most widely discussed problem in the literature, when it comes to objectives and 

scope, is the occurrence of spillovers, leakages and/or externalities. In an influential article on tele-

coupled systems, Dou et al. (2018) find that “agreements also have spillover effects of increased 

deforestation occurring outside the targeted area, the spillover system, when the market has increasing 

demand” (p. 1731). This is particularly true of initiatives such as the ASM, which has arguably caused 

increases of deforestation in its neighboring biome, the Cerrado (Dou et al., 2018; Gollnow et al., 

2018; Rausch & Gibbs, 2016). As such, an interesting aspect of ‘clearly defined boundaries’ (E. 

Ostrom, 1990/2015), is how boundaries impact their external context. This can also be explained by 

Ostrom et al.’s (1961) theory of polycentric governance, where bounded units are unwilling to 
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internalize all externalities that might arise from their provision of a public good. In this case, it 

displays how the GTS has not been able to control all factors related to the halting of deforestation to 

produce soy, pointing to the need for the involvement of some central authority, which also oversees 

other biomes and is therefore interested in stopping these leakages. 

5.2 Engagement of Actors 

We examine the actors that have been engaged in the Brazilian policy mix in order to understand how 

they have been mobilized. First, we examine how power and authority has been delegated down to 

and decentralized among lower levels of governance. Secondly, we touch upon the emergence of 

bottom-up governance. Thirdly, this is followed by discussing the involvement of the private sector 

and civil society in the governance of soy production. Finally, we delve into a discussion of which 

actors have been side-lined or excluded in the Brazilian policy mix. 

5.2.1 Top-down Decentralization of Governance  

As a federal system, each governance level in Brazil is tasked with specific activities and power in 

terms of forest management (Thaler et al., 2019). The literature on the 2000–2019 period reveals that 

the Brazilian state has devolved authority downwards. As early as 2006, following the 

decentralization of the FC, “each Brazilian state had more autonomy to legislate and act on 

environmental crimes in its territory” (Castelo, 2015, p. 227). This is seemingly a result of diversity 

between regions which prevents federally orchestrated governance and “requires state agencies to 

work together in the control and monitoring of forest areas” (ibid, p. 227). Such diversity ranges from 

variations in levels of deforestation and agricultural practices to variations in property size, degree of 

property registration, distance to urban areas, prevalence of land grabbing, access to infrastructure 

such as the BR-163 highway (Arima et al., 2014; Macedo et al., 2012; Stefanes et al., 2018; Verburg 

et al., 2014). 

An example of this top-down delegation is the Brazilian “Plan for the Protection and Control of 

Deforestation in the Amazon” (PPCDAm), which is often credited in the literature for reducing 

Amazon deforestation from 2004 onwards (Assunção & Rocha, 2019; Eloy et al., 2016; Viana et al., 



 

 

71 

2016). The PPCDAm meant that Amazon deforestation was elevated to the president’s office for 

“facilitat[ing] coordination and collaboration across several ministries, including the federal police 

and the powerful public prosecutor’s office” (D. Nepstad et al., 2014), implying that there was a top-

down governance effort to reduce deforestation as a result of agriculture. Simultaneously, the action 

plan decentralized governmental policy on Amazonian deforestation, through the establishment of 

the MPs in 2008 (Viana et al., 2016). 

Another example of decentralized action are the initiatives employed in Pará, the state with the 

highest deforestation rates in the Amazon (see Appendix 2 and 9). To reduce deforestation, action 

was organized at state level by creating the Forest Development Institute of Pará (Castelo, 2015). 

Interestingly, Roitman et al. (2018) note that deforestation in Pará (and Mato Grosso) dropped by 

10% between 2005-2014 (p. 98). This attests to Ostrom’s seventh design principle, allowing the state 

to devise its own institutions to tackle a problem that it has been tasked with. According to Ostrom’s 

eighth design principle of nested enterprise each bounded unit is thus better able to tailor specific 

solutions to their context, which aligns with the concept of polycentric governance concept. By 

delegating responsibility downwards through the governance system, context specific solutions can 

be designed.  

Cases similar to Pará are prevalent in the literature (Boucher et al., 2013). Particularly in the MP 

program, the blacklisting of municipalities enabled the Brazilian government to target the greatest 

perpetrators in the pursuit of additionality (Assunção & Rocha, 2019). This was complemented by 

“political commitments led by local governments, changes in the approval of subsidized credit 

contracts” (ibid, p. 116). By focusing on the areas where deforestation is rampant, locally appropriate 

solutions can be contrived, making other aspects of governance, such as monitoring and enforcement, 

more efficient. 

The MPs were a means to pressure communities to take ownership and actively work towards 

deforestation reduction. This allowed the “federal government [to] create the conditions for severe 

political and economic disruption at the local level” (Viana et al., 2016, p. 338). Many scholars point 

in particular to the municipality of Paragominas in the state of Pará, where local governance efforts 
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were improved to control deforestation through the GMP (Assunção & Rocha, 2019; Brito, 2020). 

The result was effectively reducing deforestation at a considerably higher rate than other priority 

municipalities (ibid). Eventually, Paragominas was the first municipality to leave the MP list in 2013. 

This success has been attributed to the immediate action taken by the mayor (Assunção & Rocha, 

2019). These include training of local environmental agents, who confirmed forest clearings and 

demanded enforcement from higher governance levels. However, while much of the theoretical 

framework would arguably point to the successful engagement of the local level, we are wary of 

attributing the GMP success to the general success of the policy mix: Viana et al. (2016) emphasize 

that the success of the GMP is compliance with FC rather than elimination of deforestation.  

5.2.2 Bottom-up Emergence of Governance 

Despite much governance stemming from top-down sources, the literature also identifies examples 

of bottom-up emergence of governance. Thaler et al. (2019) point to the local Rural Workers’ Union 

in Santarém campaigning “against soy production […] discourag[ing] smallholders from selling land 

to soy farmers” (p. 64), because they feared that agribusinesses would take over their land. Having a 

union composed of local appropriators campaigning for a socio-environmental approach to 

agriculture, arguably indicates that self-governance indeed can arise as suggested by Ostrom, as long 

as the issues that are emphasized resonate with the community. Targeting smallholders would also 

suggest that the union agrees with the need to anchor initiatives in the local community. By gaining 

the support of smallholders in this campaign, there is a greater chance for smallholders to refrain from 

selling their land. This could lead to a growing awareness of the disastrous impact that agribusinesses’ 

land clearing activities can have on the environment and their livelihoods (Thaler, 2017; Thaler et al., 

2019). Such resonance amongst smallholders can also be seen in the following example, where 

indigenous and smallholders played an active role as part of the PPCDAm (through 2004 and 2007): 

Nearly 20 million hectares of new conservation areas were created, primarily in zones of 

high deforestation pressure in the eastern Amazon. Protected area creation in the Terra do 

Meio region of Pará, between Sao Felix and Novo Progresso, was driven especially by 

smallholder farmers […] During the same period, indigenous peoples and activists secured 
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designation of 10 million hectares of indigenous territories. These new protected areas act 

as “green barriers” to agricultural expansion.  Soares-Filho et al. (2010) estimated that 

protected area creation was responsible for 37 percent of the decrease in Amazonian 

deforestation between 2004 and 2006. 

Thaler, 2017, p. 1432 

Ostrom would credit this success to the involvement of local appropriators in the designing of 

policies. The smallholders in this case were seeking to halt expansion of larger farmers and therefore, 

the coupling of their concern for the usurping of their lands to the green agenda, demonstrates the 

relevance of Ostrom’s second and third design principles. Linking the issue of sustainability to an 

issue that also concerns the locals can therefore result in more enduring solutions. 

We would argue that there are also other examples of bottom-up emergence of governance. Unlike 

the previous example, these do not emerge from local actors themselves, but are often spurred on by 

federal objectives. For instance, the pressure that the states of Pará and Mato Grosso experienced 

from being heavily represented on the MP list, led them to pioneer the creation of a state monitoring 

system SICAR (the precursor to the federal CAR). Effectively, Pará was “the first state to initiate 

CAR registration in 2007 before it became mandatory, 99% of the area that is subject to CAR 

registration was registered as of October 2016” (Jung et al., 2017, p. 54). As such, this exemplifies 

how a state-level initiative became domestic legislation, although the literature does not unanimously 

agree on this success. Roitman et al. (2018) find that only 1.6% of registered SICAR properties had 

been validated by the authorities in 2017. Using the perspective of MLG, we might posit that this is 

related to inefficient allocation of governance at the state level and potentially lack of support from 

the federal level. 

In a similar vein, Paragominas was the first municipality to implement a type of legal reserve 

compensation, years before the federal government established the CRA credit system. Local law 

regulated interactions between landowners with LR deficits and those with LR surpluses in 

Paragominas (Brito, 2020). The upscaling of these initiatives from municipal to federal level is 

arguably a sign of success. It also reflects Ostrom’s third and seventh design principles, where local 
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communities are given the right to design their own institutions and can participate in modifying the 

operational rules to fit their context. Much of the bottom up governance in the Brazilian policy mix 

seems to emerge only once top-down objectives have been set. It is therefore up for discussion, 

whether these truly are examples of bottom-up governance. 

Although not a classical example of bottom-up governance, there are also examples in the literature 

of upscaling and replication. For example, the upscaling of the projects in Lucas do Rio Verde and 

Paragominas to Mato Grosso and later replicated in Bahia (Eloy et al., 2016). This incentivizes a 

learning process, which is a central aspect of both MLG and polycentric governance (Klinke, 2017; 

Mwangi & Wardell, 2013; E. Ostrom, 2012). Learning processes or ‘collective learning’ are key in 

promoting horizontal governance as they improve problem-solving capabilities and can even 

facilitate cooperation between conflicting parties (Klinke, 2017). The replication of the GMP in Bahia 

is a perfect example of such horizontal governance, where different communities, who are otherwise 

bound, can influence each other and promote better governance (Mwangi and Wardell, 2013). 

5.2.3 Hybrid Governance: Civil Society and the Private Sector 

Aside from the use of top-down and bottom-up domestic governance, different forms of hybrid 

governance emerged in the 2000s, when civil society and the private sector stepped up their efforts 

to combat agricultural production driven deforestation. In this section we explore the way in which 

hybrid governance prevails in Brazil. 

5.3.3.1 The Role of Civil Society Actors 

In many cases, state and municipal capacity to improve compliance levels with Brazilian law was a 

result of their engagement with civil society, landowner associations and rural unions (Brito, 2020; 

Viana et al., 2016). These actors function as a type of mediator, bridging the strategies and policies 

of the government, with the realities of the farmers. For instance, Paragominas had the support of 

several stakeholders, such as the “local farmers’ union, environmental NGOs such as The Nature 

Conservancy [TNC] and Imazon, the federal prosecutor’s office, and the state environmental agency” 

(Brito, 2020, p. 3). Furthermore, the mayor engaged in a zero-deforestation partnership with the “main 
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sectors of Paragominas society ([…] totalling 51 organizations), defining a set of rules and objectives 

under the name of ‘Município Verde’ [GMP]” (Viana et al., 2016, p.  342). Eloy et al. (2016) find 

that these types of partnerships minimize costs of compliance with governance mechanisms for larger 

farmers, which illustrates the logic underlying TCE. These partnerships are examples of institutions 

minimizing costs of cooperation for the appropriators. 

By using local actors, such as the SPRP, the mayor of Paragominas could engage with the local 

population in order to jointly find solutions to the issue of deforestation. Through the use of NGOs, 

the mayor was also able to channel technical assistance towards farmers and could tap into financial 

resources provided by the private fund, Fundo Vale (Viana et al., 2016, p. 343). Similar initiatives 

have also been seen in collaboration between international donor agencies and states in the Cerrado 

and Amazon biomes to increase CAR registration, through technical assistance to the smallholders 

(Jung et al., 2017). These actions reflect and support the theories of hybrid and multi-level 

governance, where the government plays a coordinating role on an issue, rather than making all 

decisions centrally. By facilitating the involvement of different types of actors, both within the realm 

of hard and soft law, as well as along vertical and horizontal governance axes, innovative solutions 

are found to promote deforestation reduction. 

These partnerships demonstrate that local authorities, who leverage the knowledge and capital of civil 

society and local actors, can find solutions that match local circumstances, while respecting the goals 

outlined by the PPCDAm. This suggests an alignment with Ostrom’s design principles. Through 

collaboration between actors (third principle), the drafting of operational rules was a community-

based exercise (seventh principle), which ensured support of the rules by appropriators, while still 

reducing deforestation. The subsequent upwards diffusion of successful practices (eighth principle), 

from municipality to state level, arguably illustrates a bottom-up governance approach in the efforts 

to reduce deforestation as a result of agricultural production. 

5.2.3.2 The Role of the Private Sector 

We see examples of hybrid governance in Brazil in the literature. Although Abbott and Snidal 

describe NGOs as the ‘checks-and-balances’-actor, who apply pressure on governments, they may 
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also target the private sector. This was seen in Greenpeace’s infamous “Eating up the Amazon” report, 

which targeted large traders and buyers, and eventually led to the establishment of the ASM in 2006 

(Boucher et al., 2013; Virah-Sawmy et al., 2019). This clearly exemplifies the power of civil society 

to facilitate change through hybrid governance. The ASM has been acknowledged as a “a successful 

case showing that the union of industry and civil society can accomplish (almost) zero deforestation 

in the suppliers of soybeans in the Amazon; therefore, it is also possible to achieve zero illegality” 

(Azevedo et al., 2015, p. 8). The ASM is also an example of soft governance spilling over into 

governmental purview. In 2008, the Brazilian Ministry of Environment, the Brazilian Space Agency 

(INPE) and the Bank of Brazil joined the GTS (Arvor et al., 2018). Through the inclusion of the Bank 

of Brazil, farmers who illegally deforested were cut off from public credit from 2010 onwards (le 

Polain de Waroux et al., 2019). 

On the basis of Ostrom’s first design principle of clear boundaries, we would argue that the success 

of the ASM is related to its very clear operational rules, as well as the clear boundaries for the 

agreement, which make it easier for actors to understand them. The literature attributes the success 

of ASM to the small number of traders in the soy industry, underscoring the power they possess in 

order to force change (Gibbs et al., 2015).  However, this would suggest that it is not absolutely 

necessary to invite local appropriators, i.e. the farmers, to design the operational rules, a central tenet 

in Ostrom’s principles. This is an example of the SLR clashes with our theoretical framework, i.e. a 

discordance between theory and data, as it would appear that a top-down oriented market instrument 

can successfully curb deforestation without consultation of local actors. 

Hybrid governance however would appear to falter in cases where soft law lacks the support of the 

authorities in their initiatives. Soft law in the form of market pressure also encounters problems when 

it cannot be followed up by hard governance. For instance, 80% of the Cerrado Manifesto signatories 

already had specific policies (e.g. ZDCs) to ensure the procurement of sustainable soy in the Cerrado. 

It largely failed to promote “laggards to participate” (Virah-Sawmy et al., 2019, p. 215). Additionally, 

we know from news updates outside the scope of our SLR that the Cerrado Agreement met 

considerable resistance from supply chain actors (Sax, 2019; Yaffe-Bellany, 2019). Despite this 

negative outlook, Zu Ermgassen et al. (2020) point to a growth in ZDCs and expect this trend to 
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continue. This can perhaps be described as a variation of Ostrom’s user self-governance, taking place 

higher in the supply chain, rather than at the local appropriator level. 

Nepstad, Irawan et al. (2013) maintain that the power of certification standards and the ASM lies in 

their ability to operate independently of the government and having high levels of private sector 

engagement, driving change via the supply chain. This is complemented by the finding that the private 

sector can deliver change more rapidly than the government, because “traders’ responsibility for 

monitoring and verification systems allows them to incentivize deforestation-free soy production 

more rapidly and more effectively” (Rausch & Gibbs, 2016, p. 11). This suggests that soft governance 

can circumvent the political and bureaucratic barriers that governments face. The increased public 

visibility of companies’ practices also pushes them to introduce sustainability measures quicker than 

governmental measures. It also makes them susceptible to pressure from NGOs, who act as 

watchdogs and can ‘name and shame’, a key aspect of hybrid governance. Nonetheless, the success 

of these market driven instruments relies on top-down ‘command and control’-approaches, thus 

contradicting the logic of successful CPR management as posited by Ostrom. 

5.2.4 The Targeting of Actors: Leaving Behind Smallholders 

While there are examples of smallholders and indigenous taking initiative to spare land from 

deforestation, the literature is rife with examples of smallholders being sidelined and larger 

appropriators being the core target, in the pursuit of the greatest additionality (Arvor et al., 2018; Eloy 

et al., 2016; L. S. Nepstad et al., 2019; Thaler et al., 2019; Viana et al., 2016; Virah-Sawmy et al., 

2019). This is a classic dichotomy within sustainability governance: choosing between efficiency and 

equity, which prevails in the engagement of actors (Chan et al., 2017).  Perhaps this could explain 

why the trends in deforestation have changed over the past decade, with small scale farmers being 

the primary drivers of deforestation in the Amazon (Arvor et al., 2018; Rosa et al., 2012). We argue 

that this supports Ostrom’s argument that it is essential for local appropriators to be involved with the 

drafting of the operational rules in order to grant them a feeling of being visible to the decision 

makers, making their likelihood of compliance higher. 
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This seems to be a trend across other policies in the Brazilian policy mix as well. The applauded 

Paragominas GMP did not “include all social groups equally. The pact resulted from an agreement 

among political and economic elites” (Thaler et al., 2019, p. 66). This suggests that it involved the 

exclusion of smaller actors (Viana et al., 2016). Seen in light of Ostrom’s second principle of 

congruence and third design principle of collective choice arrangements, this contradicts with optimal 

governance of the commons. Nevertheless, the GMP seems to have been successful Verburg et al. 

(2014) also point out that the FC’s requirement of maintaining 80% of the property in legal reserves 

(in the Amazon) is challenging for smallholders to comply with. It seems that the FC is designed to 

target larger perpetrators, viewing smallholders as a ‘lesser evil’, suggesting a logic of seeking the 

greatest additionality. 

Additionally, critics point out that the ASM “reinforces the captive state between soy producers and 

soy traders” (Virah-Sawmy et al., 2019, p. 214), because it transfers the problem from one set of 

shoulders to another, implying an extra cost for the farmers (rather than upstream actors). Arguably, 

the market power of the gigantic trader associations, e.g. ABIOVE and ANEC allows them to push 

through initiatives, which in the end embellish their images without requiring substantial change. This 

further alienates smallholders and keeps them at a distance from decision making power. This could, 

according to Ostrom, suggest that these actors would be incentivized to shirk where possible, as they 

do not feel that the rules are fair nor appropriate to their local situations. Arguably, this is also why 

smaller soy producers sell to the domestic market, which might not be committed to zero 

deforestation, and why they are thus less pressured to fulfill such commitments (le Polain de Waroux 

et al., 2019). 

Big companies and traders, such as McDonalds and Cargill, were optimal targets for NGOs to 

mobilize to drastically reduce deforestation. This came at the expense of excluding smallholders, 

which has resulted in them merely continuing their deforestation activities (Boucher et al., 2013; 

Rausch & Gibbs, 2016; Rosa et al., 2012). Essentially, the very reason for the claimed success of the 

ASM might be its downfall: by focusing on a limited number of actors, the initiative does not gain 
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traction with all the necessary parties, i.e. the local appropriators who are to comply with the 

operational rules. 

The RTRS has also been the subject of criticism when it comes to its engagement of actors. Oxfam 

claimed that attention was overly directed towards industrial agriculture: ““there was little attention 

paid in the development of the RTRS standard to land rights and social and environmental impacts, 

and as a result there was little support from local civil society organisations in [...] Brazil’” (Virah-

Sawmy et al., 2019, p. 221). The low adoption rates of the RTRS standard in Brazil are perhaps a 

result of a bias towards larger farms: the average Brazilian farm is approx. 100 ha compared to the 

average RTRS-certified farm being 2500 ha (Garrett et al., 2016, p. 10). As such, the RTRS is not 

representative of the Brazilian agricultural sector. This illustrates a lack of Ostrom’s second design 

principle, i.e. congruence between the appropriation rules and the local context, as well as third design 

principle, i.e. involving local appropriators in the design of operational rules to garner the support of 

these actors as well as ensuring the appropriateness of the rules. 

5.2.5 Concluding Thoughts 

On the whole, the Brazilian policy mix exhibits the engagement of a broad spectrum of actors, across 

multiple governance levels. We argue that there are examples of downward delegation that align well 

with Ostrom, as they move governance of the commons closer to the local level. However, in practice 

the execution thereof is weak, which is seen in the failures of bottom-up governance. This can be 

ascribed to the failure of local anchoring as prescribed by Ostrom. We also see that governance in the 

2000–2019 period has shifted from a traditional use of hard law and into hybrid governance, where 

hard and soft law complement each other. The literature indicates that this is often more successful 

than traditional approaches. 

Examining the engagement of actors in the Brazilian policy mix allows us to build a causal path 

between actors and deforestation rates. Our core assumption is that when theoretical models of 

governance indicate that actors are engaged inefficiently, this should reflect unto the policy mix and 

yield higher deforestation rates. As early as 2004, we see shifts in the way actors are engaged through 
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the establishment of the PPCDAm. We argue that the programs in Pará and Mato Grosso as well as 

the MP program have a particular impact on deforestation rates. Although municipal level programs 

are limited in scope, their engagement of actors is more efficient, which in Brazil has led to substantial 

reductions in deforestation rates. It can also be ascribed to these municipalities having the highest 

deforestation rates: their reduction renders great additionality. This is confirmed by the literature, 

amongst others Assunção & Rocha (2019) who find that the MP program prevented deforestation of 

11,218 km2 in the 2008-2011 period. 

5.3 Incentive Structures 

This section examines what incentivizes and deters compliance with different instruments targeting 

soy production in order to reduce deforestation, in order to illustrate the incentive structures in the 

Brazilian policy mix. Ostrom (1990/2015) does not specifically discuss incentive structures in her 

design principles, but rather assumes that appropriators can be motivated to harvest a resource 

sustainably if they are involved in drawing up the operational rules. Furthermore, she assumes that 

avoiding reputational damage and adhering to community norms would incentivize compliance. We 

adopt this logic and argue that knowledge of the local context is essential for the incentives to work 

as intended. This section will start by analyzing the logic behind compliance, followed by an analysis 

of incentives in the Brazilian policy mix, subsequently we analyze the role of knowledge in 

compliance Finally it looks at the invisibility of soy as a product to consumers and how this functions 

as a disincentive to reduce deforestation. 

5.3.1 The Cost-Benefit Analysis of Compliance 

The literature indicates that if high costs of noncompliance are combined with positive incentives the 

likelihood of compliance increases. This essentially reflects that a classic cost-benefit analysis 

precedes the decision of compliance. This can be illustrated by the CAR registration system. Azevedo 

et al. (2017) find that “subsidies to decrease the cost of entering CAR, combined with credit and 

market restrictions that increase the costs of production outside CAR, have made it relatively costly 

to remain outside the registry” (p. 7655). They also find that the CAR registration “has a relatively 

low transaction cost; a minimal increase in the risk of being fined; and substantial financial benefits, 

such as access to subsidized loans” (Azevedo et al., 2017, p. 7656). Following TCE logic, this should 
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incentivize behavioral change, as there are high benefits, low costs, as well as the absence of 

disincentives (e.g. risk of fines). In this particular case, sanctioning could serve as a stumbling block 

for compliance, following Ostrom’s logic of graduated sanctions. 

Furthermore, Arvor et al. (2018) explain the success of CAR registration: “about 93% of all properties 

[registered]. A major reason for the acceptance by landowners to contribute to the CAR system relies 

on the fact that registration is mandatory to get access to credit” (pp. 12-13).  This is also emphasized 

in other parts of the literature (see for instance Azevedo et al., 2017; Jung et al., 2017; Roitman et al., 

2018; Viana et al., 2016). 

Market-based governance efforts also incorporate the logic of cost-benefit in their incentive 

structures. Meijer’s (2015) review of the RTRS and the ASM emphasizes the importance of balancing 

the tradeoff between costs and benefits of compliance. In the construction of the Santarém port in 

2005, Cargill and TNC agreed that in order for farmers to gain access to the Cargill owned port, 

farmers had to comply with the FC (Jung & Polasky, 2018). The underlying assumption is that access 

to the Santarém port is a greater benefit than the cost of complying with the FC. Ultimately it becomes 

an incentive towards zero net deforestation. This is also evidence of the strength of hybrid 

governance: the private sector is able to offer positive economic incentives, whereas the public sector 

can provide the legal framework for compliance. While CAR registration and the abovementioned 

example show successful incentive structures, this is not a dominant trait in the literature. 

5.3.2 Lack of Incentives 

One of the major stumbling blocks in the Brazilian policy mix is the lack of incentives for compliance. 

In part, this stems from the lack of positive incentives, a common problem in state-led as well as 

market-driven initiatives. While Nepstad, Boyd et al. (2013) emphasize that farming based on 

deforestation is viewed as more risky, farmers “are frustrated by the lack of positive incentives 

available to them as some forego the profits associated with legal forest conversion to crops [...] as 

they invest in improvements in their production systems to comply with roundtable standards” (p. 

11). Furthermore, it is the failure to compensate farmers for their compliance with Brazilian 

legislation that led the powerful organization Aprosoja, which represents soy traders in Mato Grosso, 

to leave the RTRS in 2009 (D. C. Nepstad, Boyd, et al., 2013; D. C. Nepstad, Irawan, et al., 2013; 

Stickler et al., 2013). Essentially, compliance is viewed as very costly by farmers, whereas 

noncompliance is still a viable option for most farmers. 
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This has created a belief that compliance with governance mechanisms is not worth it:  

At the moment, the economic benefits of full compliance with the Forest Code are scant. 

Officials from [Pará and Mato Grosso] report that compliance with these obligations is rarely 

verified on the ground. Farmers need only present a report stating that they have taken steps 

to restore their forest debts, but only a fraction of CAR participants provide these reports on 

a regular basis 

Azevedo et al., 2017, p. 7656 

Particularly the inability to target different types of actors with differentiated incentives seems to be 

the downfall of the majority of the governance instruments in the Brazilian policy mix. For example, 

partnerships such as those in the state of Mato Grosso and Pará have been able to “decrease the costs 

of environmental compliance, [...] [but] have so far mainly benefitted large landowners” (Eloy et al., 

2016, p. 503). Van der Ven et al. (2018) comment that “Although smallholders likely stand to achieve 

relatively greater yield gains through RTRS, they face greater difficulties in overcoming barriers to 

certification due to limited economies of scale driving higher certification costs and inadequate 

financing for upfront expenses” (p. 148). 

However, it is not merely smallholders that instruments struggle to incentivize. The literature finds 

that CAR registration differs depending on farm size (Azevedo et al., 2017). In light of Ostrom’s third 

design principle, namely the involvement of local appropriators in the design of the operational rules, 

we argue that if these local appropriators had been involved, they might have been able to design 

incentive structures suitable to their context which might have resulted in a more uniform adoption 

of CAR. The Brazilian government has seemingly focused on instituting strong sanctions, i.e. 

negative incentives, which the literature reveals to not be a sustainable governance model (Picoli et 

al., 2020). This aligns with Ostrom’s argument that perceived unjust sanctions can lead to further rule 

infraction, underscoring the counterintuitive effect that command and control policies might have on 

incentives for compliance. 

It would appear that farmers prefer facing the risk of fines and other forms of sanctions than they are 

to forego the lost income of deforestation in order to produce soy (Azevedo et al., 2017; Stickler et 

al., 2013). Azevedo et al. (2017) find that “Illegally deforested areas provide a sizable portion of the 

income of Amazon farmers” and further summarize the current incentive structure quite well: “Full 
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compliance involves very high restoration costs, opportunity costs of foregone production, and 

negligible benefits, given the relatively low risk of receiving fines due to poor enforcement” (p. 7653-

7654).  

Another factor influencing compliance levels is the perception that compliance is impossible. Nepstad 

et al. (2014) found that “In the Amazon region, [when] the [LR] was increased from 50 to 80% [...] 

compliance [was made] virtually unattainable, reducing the law’s credibility” (p. 1118) It was 

particularly the amounts of land required for forest restoration and the costs incurred with registration, 

that shaped this perception. In the case of the Amazon, it “made compliance unattainable for most 

producers because it imposed more than US$2B in opportunity costs” (D. Nepstad et al., 2014, p. 

1119). Compounded by the failure to compensate farmers for their compliance, the costs of 

compliance outweigh its benefits, and contribute to a picture that compliance is inordinately 

expensive (Azevedo et al., 2017). 

5.3.3 Lack of Knowledge 

The literature also reveals that one of the major hurdles for compliance is the lack of knowledge 

amongst farmers. This poses a challenge for compliance, because farmers might not be aware of the 

embedded incentives in the instruments. For example, one of the additions to the FC in 2012 was the 

CRA tradable certificate. This was an attempt at a PES scheme, where farmers with a LR surplus 

could rent or sell their lands to farmers with a LR deficit. Brandão et al. (2020, p. 13) expect that it 

could prevent approximately 22% of land clearing and aid full implementation of the FC. However, 

Rasmussen et al. (2017) argue that farmers are simply not aware of this system and it therefore does 

not deliver the expected impact. Azevedo et al. (2017) does not agree entirely with this, instead 

arguing that the failure of the CRA is once again due to high compliance costs. Considering that it 

was intended to serve as a positive incentive for landowners to retain vegetation, this a serious 

drawback of the mechanism. 

Another barrier to curbing deforestation is farmers’ scarce knowledge of other farming intensification 

practices than land clearing. While the Brazilian government has begun a policy of agricultural 

intensification, i.e. an integrated crop-livestock methods system with soy (ICLS), where pasture and 

crop are rotated in order to restore degraded areas and expand soy production, uptake remains low. 
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The ICLS has the potential to dampen the competition for land between soy and cattle, however up 

until now it has had limited effect according to Nepstad et al. (2019). Nepstad et al. (2019, p. 2) 

identify that the reason why ICLS only occurs on 1% of all pasture (approx. 1.5 MHa) are socio-

economic barriers, i.e. farmers’ access to credit, cultural barriers and lack of knowledge. Arguably, 

the lack of awareness of these barriers hinders the ability to incentivize farmers. We argue that low 

utilization of the CRA tradable and lack of knowledge of agricultural intensification are major 

obstacles to the performance of the policy mix. 

5.3.4 The Invisibility of Soy 

Soy can be characterized as an “‘invisible’ product that is rarely consumed directly; [...] so upgrades 

to production standards are unlikely to be monetizable” (Rausch & Gibbs, 2016, p. 3). This serves as 

a disincentive for soy farmers to invest in certification or work towards compliance with Brazilian 

legislation. Its invisibility means that it has been difficult for the certification standards ProTerra and 

RTRS to send a “‘voluntary price signal’ [...] to customers in the sense that they cannot send a market 

signal that the environmental impacts are positive (in relative terms) and consequently gain a 

premium on the market price” (Virah-Sawmy et al., 2019, p. 221). This invisibility thus results in the 

lack of a market premium for certified soy. This arguably led to important stakeholders, such as 

ABIOVE and Aprosoja, to leave the RTRS in 2009-10 (Hospes, 2014). The costs involved with the 

certification for the farmer are not compensated and instead farmers are expected to upgrade their 

sustainability efforts without reward (Azevedo et al., 2015; Meijer, 2015; van der Ven et al., 2018; 

Virah-Sawmy et al., 2019). 

Additionally, while consumer awareness is growing, there is still a relatively low uptake for certified 

products, because consumers “are not willing to pay [for the certified product]” (Azevedo et al., 2015, 

p. 7). This is echoed by Azevedo et al. (2017) who conclude that this “reflects a lack of market demand 

for legality as a criterion for purchase of commodities” (p. 7654). This is visible in the ability of 

smallholders to continue selling their products to domestic companies (le Polain de Waroux, 2019).  
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Despite this rather negative outlook, the adoption rates of the ASM would suggest that retailers are 

vulnerable to the negative publicity associated with deforestation (Rausch & Gibbs, 2016). Sparovek 

et al. (2015) find that while smallholders might not fear the loss of reputation as a result of continued 

deforestation, global corporations do. Stefanes et al. (2018) add to this view by pointing out that large 

farmers are vulnerable to both market pressure and governmental measures.  

Meijer (2015) argues that perceived risk rather than good intentions paved the way for ASM adoption. 

This differs from the RTRS, which has not employed a naming and shaming strategy, perhaps leading 

to more genuine support. The ASM has the power to exclude farmers from the market, whereas there 

is no similar mechanism to incentivize producers to comply with the RTRS. The vastly differing 

adoption rates of the ASM and RTRS suggests that soft governance in the shape of NGO pressure 

relies on market incentives such as exclusion or price premiums. 

5.3.5 Concluding Thoughts 

In the Brazilian policy mix, farmers comply with the mechanisms where there are obvious benefits 

of compliance and when these positive incentives exceed the costs involved. In the absence of these 

benefits, farmers choose to risk sanctions and continue to deforest. Farmers struggle with balancing 

high opportunity costs of foregone production and high costs of compliance. In some cases, these 

costs may seem inordinately high and may create an impression that compliance is unattainable, 

further deterring compliance. Finally, the invisibility of soy as a product to a large extent hides the 

industry from consumers and the media, which means that consumer pressure does not work as a 

motivating factor to certifying production with the RTRS or as pressure to comply with other forms 

of interventions, thus also demonstrating the pitfalls of soft governance. 

5.4 Enforcement Mechanisms 

We find that the literature indicates the difficulty of implementing and enforcing governance 

mechanisms which explains continued deforestation and constitutes a central weakness of the 

Brazilian policy mix in the period 2000-2019. Brazilian legislation is encumbered by this, for 

instance, much of the literature accuses the FC of being insufficient and questions its capacity to 



 

 

86 

reduce deforestation (Dou et al., 2018; Gibbs et al., 2015; Meijer, 2015; Soterroni et al., 2018, 2019; 

Sparovek et al., 2010). Similar enforcement issues have been identified in market-driven governance 

(Gollnow et al., 2018; Soterroni et al., 2018; van der Ven et al., 2018). 

Interestingly, early studies refer to the improvements of Brazilian enforcement, which must be seen 

in the light of the 1990s extreme deforestation rates (le Polain de Waroux et al., 2019; Moutinho et 

al., 2016; Rausch & Gibbs, 2016). Indeed the policy mix of the early 2000s delivered substantial 

impact, bringing down rates from 29,059 km2 in 1995 to 4571 km2 in 2012 (Arima et al., 2014, p. 

466). Nevertheless, illegal deforestation, i.e. deforestation that takes place despite the prevalence of 

governance that should prohibit it, is widespread across the Amazon and Cerrado (see for instance 

Azevedo et al., 2015; Meijer, 2015; Moutinho et al., 2016; Sparovek et al., 2010). “In 2014, for 

example, nearly 25% of Amazon deforestation in Mato Grosso and 32% in Pará occurred within 

registered properties” (Gibbs et al., 2015, p. 377). This suggests that it is not just a matter of ensuring 

better tenure rights in Brazil, as a Coasian solution would imply, nor one only of governance gaps, 

but rather a failure to enforce existing governance. 

Indeed, Soterroni et al. (2018) argue that “the fact that 2016 encompassed the highest deforestation 

level in four years, with a 29% increase compared to 2015 and a 75% increase compared to 2012 […] 

raised some new concerns about the enforcement of the Forest Code” (p. 2). More broadly, Silva et 

al. (Silva et al., 2017) state that “Forest loss across the region is still pervasive, and institutions are 

too weak to sustain the transition from a frontier development model to a conservation-centered plan” 

(p. 141). If we consider Ostrom’s design principles, this could arguably be a result of the monitoring 

being detached from the individual communities. 

5.4.1 Monitoring 

Monitoring, which mostly consists of remote satellite imaging as well as databases of property 

ownership and soy production, is an important aspect of the enforcement mechanisms in the Brazilian 

Amazon and the Cerrado and is seen as instrumental in reducing deforestation (Jung & Polasky, 

2018). Mountinho et al. (2016) find that the “official remote monitoring system is attributed for 
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preventing the clearing of 59,500 km2 Amazon forest between 2007 and 2011” (p. 3). Despite the 

importance of monitoring,  it is logistically challenging: the extent of deforestation activities is 

enormous, with “thousands of deforestation events occur[ing] in the Brazilian Amazon each year 

across an area spanning 550 Mha, which makes it difficult to achieve enforcement” (Gibbs et al., 

2015, p. 378). Several studies find that small deforestation events are ignored, under-prioritized or 

cannot be monitored (Azevedo et al., 2017; Gibbs et al., 2015; le Polain de Waroux et al., 2019; Picoli 

et al., 2020; Rausch & Gibbs, 2016). As a result, larger deforestation events have been the main target 

of monitoring (Nolte et al., 2017; Rausch & Gibbs, 2016). 

The literature also indicates fragmented monitoring across the Amazon and Cerrado biomes, as well 

as a lack of knowledge of local circumstances, which makes monitoring efforts inefficient. Le Polain 

de Waroux et al., (2019) describe how “satellite images of the Amazon were readily available since 

[...] 1988 through the PRODES program” (p. 189), however this was not in place in other biomes. In 

fact, the Cerrado was not monitored by the Brazilian government until 2008, yet again evidence of 

the forest bias in Brazil (ibid). Additionally, Rudorff et al. (2011) identify different sowing periods 

across Brazil, which current monitoring systems do not take into account. This finding is arguably 

illustrative of the scarce knowledge of the local context and arguably the failure to anchor the 

monitoring setup locally. By incorporating Ostrom’s second, third, fourth and seventh design 

principles, this could be greatly improved upon: if local appropriators partook in monitoring efforts, 

i.e. took on the role of ‘appropriator-monitor’, they would be able to provide the necessary knowledge 

to improve mechanisms. 

We can also refer back to challenges in objectives and scope of the policy mix, as monitoring is also 

limited by definitions of deforestation, which are generally too selective. For instance, Rosa et al. 

(2012) problematize that state data (from INPE) “document the conversion of primary forests only, 

meaning that large clearings of secondary forests may not be detected” (p. 936). Furthermore, 

Brandão et al. (2020) find that “current monitoring systems in the Amazon do not cover nonforest 

vegetation” (p. 13).  
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Apart from these apparent monitoring gaps, there appears to be a lack of rigor in the monitoring 

processes: 

representatives of traders did not always visit each property to confirm where production 

occurred. Both producers and traders also noted that more documentation is required when 

the producer takes an advance on seeds or other inputs, or in cash, than if he or she simply 

sells soy to the trader for cash after harvest. 

Rausch & Gibbs, 2016, p. 8 

Ostrom’s fourth design principle on monitoring focuses on the role of local appropriators in the 

monitoring process. However, in the case of Brazil, monitoring is largely a top-down activity. It is 

anchored at the federal and state level (e.g. SEMA, IBAMA and the Federal Ministry for the 

Environment) or in high-level supply chain conglomerates, rather than amongst local, ‘on-the-

ground’ appropriators (farmers). While the use of states and companies in monitoring would suggest 

that there is a certain degree of power devolution, it is also clear from the literature, that there is a 

lack of knowledge of the local circumstances embedded in these mechanisms. This hinders their 

ability to adequately monitor and measure deforestation. 

Interestingly, we see that private actors assume the monitoring role, such as Cargill’s in the Santarém 

area, where they were the main buyer: 

The only other soybean buyers in the area were small-scale buyers […] This fact gave Cargill 

considerable leverage in enforcing compliance with these criteria. The compliance criteria 

provided clear and simple standards for soy sourcing. In order to prevent a leakage problem 

where ineligible farmers would sell their soybeans to Cargill through farmers that were 

participating in the program, the project compared the amount of soybeans produced and 

sold to Cargill every year. If the amount of soybeans sold to Cargill significantly increased 

from the previous year, then the project tracked the source of the increased amount to make 

sure that the increased amount was from the participating farm. 

Jung & Polasky, 2018, p. 501 
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While this could be reminiscent of Ostrom’s (1990/2015) appropriator-monitor, i.e. a locally 

anchored actor (either an appropriator or accountable to the community) we question whether 

Ostrom’s concept is applicable to Cargill. As a large trader, Cargill depends upon a steady supply of 

soy from farmers, we posit that there is a form of accountability from both parts to each other. 

However, Cargill is not a direct appropriator and its use of monitoring is not applicable to itself, as 

otherwise described by Ostrom. 

On the whole, the lack of monitoring leads appropriators to shirking the rules where possible,  

The size of the deforested patches may be decreasing because landholders are changing their 

behavior. Owners of large tracts of land [may be] avoiding creating large clearings to prevent 

a response from the local or federal government and instead may be clearing many small 

patches 

Rosa et al., 2012, p. 936 

Appropriators’ shirking leads to changing deforestation patterns in order to circumvent monitoring. 

This suggests that the performance of the Brazilian policy mix suffers in its inability to monitor. 

5.4.3 Institutional Weaknesses 

A dominant problem in the enforcement mechanisms in Brazil, which is mentioned quite extensively 

throughout the literature, are institutional weaknesses. For instance, there are often overlaps, 

inconsistencies or even lack of data. Gibbs et al. (2015) find that “Producer information was 

inconsistent between the embargoed list and the CAR system for more than half of the registered 

properties with embargoes” (p. 378). Moreover, Rausch and Gibbs (2016) point out that CAR is 

publicly accessible, whereas the ASM does not publish its monitoring and purchasing data, including 

which farms are on the noncompliant list. 

The results of data inconsistencies seem to be the existence of loopholes and gaps that both make it 

difficult to purchase legal soy, but also allow farmers to shirk or circumvent enforcement 

mechanisms. Once again, the Coasian solution of tenure rights is challenged by uncertainty in Brazil. 
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Rasmussen et al. (2017) speak of “extensive overlaps in terms of the registered property area […] and 

lack of validation of self-declared registrations” (p. 3). These loopholes enable soy farmers, who 

produce on or own multiple properties, or farmers who sell their products to another farm, to 

circumvent monitoring and sanctioning (le Polain de Waroux et al., 2019). Attempts have been made 

to register properties through multiple efforts, such as the addition of the Terra Legal program to the 

PPCDAm in 2009. The goal was to register 150,000 properties by November 2015. At the end of the 

program fewer than 20,000 properties had been titled (Thaler, 2017). Similar challenges were found 

in the CAR database, where the original ambition was to register 5,000,000 properties. By the 

deadline of May 2016, only 3,700,000 rural properties had been registered (Azevedo et al., 2017, p. 

7654). 

Brazil’s challenges of enforcement stem from various institutional weaknesses, such as  the lack of 

available resources to facilitate monitoring and enforcement processes (Castelo, 2015) and 

institutional fragmentation: “In Brazil, the primary data required for modeling and quantification are 

distributed over several sources and institutions, limiting data access and restricting comprehensive 

national modeling” (Sparovek et al., 2010, p. 6046). This arguably has adverse effects on 

deforestation rates, because when institutions instead are strong and policies enforced, we see a 

curbing of deforestation. For instance, the municipalities included in the MP program were exposed 

to more rigorous requirements for licensing and CAR registration in order to identify any fraud related 

to property registration. Through these measures enforcement of tenure rights was accomplished, 

which played a great part in the success of the MP’s prevention of clearing of 11,218km2 between 

2008 and 2011 (Assunção & Rocha, 2019, p. 116).  

5.4.4 Sanctions 

The role of sanctions is a widely discussed matter across governance theory and the literature in our 

study. The literature generally views sanctions and the enforcement thereof as necessary to curb 

deforestation. For instance, Assunção and Rocha (2019) find a negative correlation between the 

number of fines issued and deforestation rates in the MP program. Moreover, there is a strong 

symbolic value in sanctions, which “have a cumulative effect of indicating that deforesting is no 
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longer a risk-free activity” (Boucher et al., 2013, p. 436). In a review of studies examining 

enforcement mechanisms in the Brazilian Amazon, Nolte et al. (2017) also find that “reductions in 

forest loss [are] caused by field inspections and sanctions” (p. 5), specifically mentioning blacklisting, 

naming and shaming, limited access to credit lines as instrumental in this endeavor (ibid). 

Nevertheless, authorities seldomly claim fines and if they do, they are frequently left unpaid (Arvor 

et al., 2018; Rausch & Gibbs, 2016). Carvalho et al. (2019) find that “due to delays in fines, lack of 

technicians to handle fines and numerous administrative problems, only between 0.2 and 5% of fines 

are paid” (p. 127). The challenge partly seems to be targeting small appropriators (Azevedo et al., 

2017; Viana et al., 2016). However, it is also a matter of capacity to enforce sanctions: “Often, the 

fines were cancelled or remained pending under legal challenges for several years for reasons ranging 

from unclear land title to graft to regulatory error” (Stickler et al., 2013, p. 11). Despite the finding 

of Jung et al. (2017) that IBAMA since 2002 has claimed an increasing number of fines, it would 

seem that governmental sanctioning mechanisms in Brazil are weak. 

As well as the lack of Ostrom’s fourth design principle on monitoring, we argue that the existence of 

her fifth design principle on graduated sanctions is not widespread either. This is perhaps primarily 

because Ostrom envisions graduated sanctions as stemming from the monitoring efforts of the 

appropriator-monitor. On the other hand, if we approach the notion of graduated sanctions as separate 

from Ostrom’s other design principles and thus disregard who imposes the sanctions, we can see 

examples of a graduated approach in Brazil. In the diffusion of governance to the municipal level, 

Thaler et al. (2019) describe the concept of ‘flexibilization’, i.e. where a degree of flexibility or 

adaptation is built into governance to facilitate compliance, to alleviate resistance or negative 

backlash, to encourage support of initiatives, or the like. “In Lucas, CAR flexibilized SLAPR to allow 

landowners to register their properties without being fined. In Paragominas, CAR flexibilized the 

priority list to avoid a review of municipal land titles” (Thaler et al., 2019, p. 69). 

A final but important aspect of sanctions in Brazil is amnesty. When the FC was renewed in 2012, 

the countrywide LR deficit was reduced by 58%, providing amnesty to smallholders who had 

deforested prior to 2008 (Soares-Filho et al., 2014, p. 363). This was a result of the governmental 
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worry that sanctions could prevent farmers from complying. This arguably represents a form of 

acceptance of shirking as an incentive for compliance. Providing amnesty only to smallholders 

implies that the government viewed greater deforestation activities as more critical and a greater 

crime. This differential treatment of appropriators is reminiscent of Ostrom’s idea of graduated 

sanctions, i.e. sanctioning appropriators depending on the severity of their crime. Unfortunately, 

Thaler et al. find that this graduation or flexibility largely happens at the cost of deforestation: 

Each successful flexibilization facilitates compliance at a cost of virtual amnesty, forgoing 

fines and legitimizing land grabs, at the same time as it transforms illegal deforesters and 

land grabbers into ‘responsible producers’ in ‘model municipalities’ (cf. Azevedo, 2009). 

Model municipalities are thus also crucibles of legitimation, consolidating and validating 

agro-industrial expansion. 

Thaler et al., 2019, p. 69 

Granting amnesty has instead fostered a culture of impunity (Azevedo et al., 2017; le Polain de 

Waroux et al., 2019; Stickler et al., 2013). In fact, in the first half of 2011, Lima et al. (2011) observed 

an uptick in deforestation rates in anticipation of the (at the time) proposed amnesty to smallholders. 

The authors remark that this sharp uptick was most likely not the beginning of a new trend, but rather 

represented opportunism by Brazilian farmers. Nonetheless, the increased deforestation rates from 

2011 onwards could suggest that the opportunism was not a one-shot occurrence, but instead 

something that thrived in the new legal environment. 

5.4.5 Concluding Thoughts 

Enforcement of legislation seems to be a particular hurdle in curbing deforestation in Brazil. Lax 

monitoring, institutional weaknesses, ineffective sanctioning leads to shirking of the existing rules 

and thus constitutes a substantial weakness of the policy mix. This is arguably difficult to quantify, 

but its prevalence in the literature combined with largely fluctuating deforestation rates despite 

numerous initiatives suggests that weak enforcement is the crux of the problem. Nevertheless, we 

find it important to include a caveat: on the whole, monitoring has improved over the two decades 
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studied. Increasingly, properties have been registered in CAR, thereby making them more compliant, 

and monitoring efforts including the quality of satellite imaging have improved. We expect that the 

effect of these improvements take time to emerge in deforestation data. More importantly, improving 

enforcement mechanisms (policy mix implementation) does not solve the challenges of deforestation 

that stem from policy mix design failures, such as those mentioned in objectives and scope, 

engagement of actors and incentive structures. 

5.5 Conclusion on Analysis  

On the basis of the analysis of the Brazilian policy mix we find, first, that its performance is hindered 

by conflicting objectives and definitions, which makes orchestration of complementary action 

difficult. Second, the Brazilian policy mix exhibits several examples of devolving responsibility from 

the federal level to the state and municipal levels, as well as successful examples of hybrid 

governance. Nonetheless, this devolution has not led to smallholder engagement, which could explain 

why smallholder deforestation is a growing phenomenon. Third, compliance by appropriators is 

particularly affected by the lack of incentives and the high costs of compliance. These factors are 

exacerbated by a lack of knowledge of the Brazilian policy mix instruments. Furthermore, the 

invisibility of soy as a product means that producers essentially do not gain a price premium for 

adhering to certification programs, deterring them from joining. Finally, the Brazilian policy mix is 

particularly struggling with enforcement, due to monitoring difficulties, institutional weaknesses and 

the failure to properly sanction noncompliance. 
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6. Discussion 

In the following sections, we engage in two discussions on the basis of our analysis. The first 

considers the Brazilian policy mix as a whole and evaluates its performance on the basis of six 

characteristics. The second discussion takes a step back from the analysis and reflects upon the 

theoretical framework, considering the capacity of the theory to explain the dynamics in Brazil. 

6.1 The Brazilian Policy Mix 

Our analysis of the Brazilian policy mix is based on literature that examines the various interventions 

present in the tradeoff between Brazilian soy production and conservation of the Amazon and 

Cerrado. Essentially, we deconstruct the policy mix to its constituent parts, on the basis of which we 

seek to provide a holistic picture. As such, we discuss our findings of the Brazilian policy mix on the 

basis of Rogge and Reichardt’s (2016) characteristics of consistency, coherence, credibility, 

comprehensiveness, and stability, as well as Mavrot et al.’s (2019) addition of adequacy, which we 

have included in our own conceptualization of the policy mix. Rogge and Reichardt’s (2016) policy 

mix model is arguably anchored in the notion of a central (governmental) actor responding to and 

coordinating different policies arising at different governance levels. As mentioned earlier, this is not 

the case in the Brazilian policy mix, where governance is a result of multiple actors and not one 

central organizing body. We therefore apply their concepts without the notion of a central 

coordinating actor. Despite this, we find the Brazilian Forest Code (FC) to be a core element of the 

Brazilian policy mix. The underlying thinking behind the FC permeates management of forests. This 

is seen in the coupling of other instruments, such as the Amazon Soy Moratorium (ASM) to the FC. 

6.1.1 Consistency of Elements 

A strong policy mix is characterized by consistency between the overarching policy strategy, the 

policy objectives and the instruments employed (Rogge & Reichardt, 2016). We view the policy 

strategy as a construction that we can deduce from the instruments employed, rather than an explicitly 

formulated strategy. In the Brazilian policy mix, there are multiple actors involved, rendering it 

difficult to identify a general policy strategy for the entire policy mix. We would argue that two 

strategies can be seen in the Brazilian policy mix. The first relates to promoting conservation and 

protection of the rainforest at all costs, i.e. zero gross deforestation. The second is to manage the 
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tradeoff between the ecosystem service (soy) and biodiversity (vegetation), essentially balancing 

economic and environmental goals. If the perceived policy strategy is the former, we would argue 

that there are many conflicting policy objectives, which promote zero net deforestation rather than 

conservation. If the perceived policy strategy instead is the latter, most of the policy objectives seem 

to complement it. 

We identified conflicting objectives in the Brazilian policy mix, particularly between instruments 

promoting zero net deforestation and those promoting zero gross deforestation. This conflict trickles 

down to the consistency between the instruments in the mix. For example, while the Roundtable for 

Responsible Soy (RTRS) attempts to align with the FC, the FC allows legal deforestation, whereas 

the RTRS does not. Another example is the ability of farmers to sell their produce through the ASM 

while being in conflict with the FC. These inconsistencies could imply lower additionality provided 

the policy mix. 

The FC is often inconsistent with other instruments, for example, it stands alone with its focus on 

restoration. There appears to be a narrower scope in the other instruments in the mix. For example, 

the focus of many elements in the Brazilian policy mix remains on improving the capacity to monitor 

in order to better enforce. However, this results in a lack of instruments inciting reforestation. 

Examples such as the GMP and MP program pursue objectives of compliance and provide strong 

results in terms of positive interactions, however, do not consider the role of reforestation as a means 

to comply. These inconsistencies in scope could help explain deforestation fluctuations in Brazil. 

Another inconsistency in the policy mix arises from discrepancy in the monitoring databases used in 

the Brazilian policy mix, resulting in negative interactions. This is likely a result of institutional flaws 

or inconsistent ways of monitoring. We posit that this can be related to the objectives of zero gross 

deforestation in the ASM versus zero net in the FC. The FC requires more comprehensive monitoring 

of properties, due to its stringent Legal Reserve (LR) requirements. This likely produces a different 

monitoring approach compared to the ASM, which could explain differences in data. 
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There are similar inconsistencies between the policy strategy and the instruments, even solely within 

government initiatives. For example, the flexibilization of the FC could be seen as an attempt at 

graduated sanctions, but is undermined by the provision of amnesty, which led to rampant 

deforestation. Additionally, we note many inconsistencies related to the FC and thus its renewal in 

2012, which may have triggered fluctuating deforestation rates. These inconsistencies throughout the 

policy mix are likely to hinder its ability to efficiently reduce deforestation. 

6.1.2 Coherence of Processes 

Rogge and Reichardt (2016) speak of coherence between processes as an important criterion of a 

policy mix. For instance, the emergence of agendas, the development of initiatives, the involvement 

of stakeholders and whether there is coherence between the different levels and realms of governance. 

In the Brazilian policy mix, high coherence does not necessarily entail better conservation. The 2000s 

saw a public emphasis on minimizing deforestation in the Amazon (rather than Brazil at large), which 

became the target of policies. This approach pervaded the PPCDAm, the high LR requirements, and 

eventually the ASM, as well as monitoring processes: monitoring in the Cerrado first started in 2008. 

This ‘forest bias’ towards the Amazon, was in fact very coherent across the policy mix which led to 

collective action, bringing down deforestation rates in the 2000s. 

It is worth noting that while the ASM arose from a process of NGO shaming campaign, our literature 

review revealed that the post-2012 FC emerged from criticism for being too restrictive from the 

ruralista bloc. This could also explain why policy mix processes in the 2010s seemed to diverge and 

instruments are less coherent. This is evident by the changes in the FC and the ASM renewal. In an 

attempt to accommodate the criticism from the strong ruralista bloc, the FC was revised in 2012 to 

make it more lenient. The ASM was drawn up on the premise of the pre-2012 (more stringent) FC 

and within this light, the indefinite renewal of the ASM in 2016 is interesting. Effectively, the ASM 

is stricter than the FC, and compensates for the leniency in the FC. We see the ASM as a response to 

the weakening of lackluster legislation and poor enforcement in Brazil. While it would appear that 

the ASM serves a complementary role, it is essentially an incoherent process; both initiatives emerged 

from the same agenda but subscribe to different objectives post-2012. 
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Interestingly, ASM’s objective of zero gross deforestation seems to be shared by the RTRS, however 

they enjoy vastly differing adoption rates. The RTRS lost legitimacy when the powerful Mato Grosso 

soy association, Aprosoja, left negotiations surrounding the standard, and ABIOVE resigned its 

membership shortly after. Although the RTRS also emerged in 2006 (the same year as the ASM), it 

diverged from the Amazon agenda and included a wider geographical scope and lacked alignment to 

the FC. Diverging from the widely accepted Amazon agenda perhaps contributed to its failure to gain 

traction in Brazil. Moreover, the ASM and the RTRS initially functioned without the inclusion of the 

Brazilian government. However, the ASM eventually came to include a broad network of state and 

private sector stakeholders, while the RTRS remained independent. This represents two very different 

approaches (essentially incoherent), the result of which may have been the considerable differences 

in adoption.  

On the whole, while processes, such as the emergence of objectives and development of agendas, 

seemed to be more coherent in the 2000s, they have diverged in the latter half of the 2000–2019 

period. Processes behind initiatives play a role in determining how they are perceived by different 

actors and thus how actors are engaged. The degree of coherence in processes in the Brazilian policy 

mix can help explain fluctuating deforestation levels as fragmented processes lead to policy ‘mess’ 

rather than a synergetic policy mix (Sorrell et al. (2003) as cited in Lehmann, 2012).  

6.1.3 Credibility 

Rogge and Reichardt (2016) speak of the credibility of a policy mix, which is centered around the 

reliability of the policy mix, i.e. “commitment from political leadership, the operationalization of 

targets by a consistent instrument mix or the delegation of competencies to independent agencies” (p. 

1627). Lack of reliability will likely lead to more shirking of the rules, which in turn results in higher 

deforestation rates.  We view the extended Brazilian government (incl. ministries and agencies) as an 

example of Rogge and Reichardt’s ‘political leadership’. It is central within the Brazilian policy mix 

and its main instrument (the FC) is highly influential in the development and performance of the 

overall policy mix. We therefore argue that the credibility of the policy mix is tied especially to that 

of the Brazilian government. 
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Interestingly, the amnesty that was granted to smallholders through the FC epitomizes the wavering 

credibility of the Brazilian government and thereby the policy mix. On one hand, granting amnesty 

could be seen as a means for heightened credibility: the government effectively made it easier for 

smallholders to comply, countering the perception that compliance was unattainable. On the other 

hand, granting amnesty undermined the government’s credibility and its position as an enforcing 

actor, as it generated an “expectation of impunity” (Azevedo et al., 2017, p. 7656). While the granting 

of amnesty may seem only a small part of a large whole, we would argue that it is instrumental in 

weakening the reliability of the entire policy mix. This is exacerbated by the fact that instruments are 

continuously revised, e.g. pushback of the CAR deadline, as well as the institutional weaknesses in 

enforcement mechanisms.  

The operationalization of targets is another aspect that impacts the credibility of the policy mix 

(Rogge & Reichardt, 2016). We argue that smallholders doubt the credibility of enforcement of the 

FC as it only targets larger appropriators. Firstly, by design, it targets larger appropriators and imposes 

LR requirements that are difficult for smallholders to comply with. Secondly, the implementation 

lacks technical capacity and knowledge of the local level needed to facilitate the compliance process 

of smallholders. Both of these aspects represent feeble operationalization efforts and considerably 

weaken the credibility of the FC in the eyes of smallholders, which transfers onto the broader policy 

mix due to its influential role. Unfortunately, other non-state instruments are not necessarily better at 

building credibility. For instance, the RTRS holds low credibility amongst smallholders, as they were 

not part of the initial roundtable where civil society, producers and traders were consulted. The 

sidelining of smallholders pervades the processes surrounding the policy mix, rendering it less 

credible. 

Although the Brazilian policy mix generally seems to struggle with credibility, it does better in terms 

of “delegation of competencies” (Rogge & Reichardt, 2016, p. 1627). We argue that competent actors 

can facilitate implementation and build credibility in the policy mix. We build this on the examples 

of hybrid governance partnerships between public and private realms that have supported compliance 

processes with federal level legislation, particularly in the case of collaboration between resourceful 
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NGOs and blacklisted municipalities. We observe that the success of these partnerships is based on 

i) the ability of non-state actors to provide the technical and informative capacity that is lacking in 

federal governance; ii) the proximity of non-state actors, such as NGOs or firms, to the local soy 

production; and iii) the agile and efficient response rate of non-state actors. Essentially this illustrates 

the potential of hybrid governance as opposed to the slower gargantuan state. 

6.1.4 Comprehensiveness 

Rogge and Reichardt (2016) determine that comprehensiveness relates to “how extensive and 

exhaustive” (p. 1627) the policy mix elements and processes are. It is particularly important that 

instruments in the policy mix are able to target “market, system and institutional failures, including 

barriers and bottlenecks” (ibid, p. 1627). We argue that comprehensiveness is linked to the ability of 

the policy mix to target the full breadth of the problem, rather than parts of it. Additionally, we argue 

that comprehensiveness means avoiding the creation of externalities, a classical challenge of 

sustainability governance (Chan et al., 2017). 

Hardin’s Tragedy of the Commons is itself a market failure. The rational actions of individual 

appropriators lead to overuse and excess deforestation, the repercussions of which threaten both 

biodiversity and soy production through the permanent degradation of the forest. As such, it goes 

without saying that the Brazilian policy mix is not comprehensive enough: deforestation continues to 

exist and expand, and although the long-term trend is one of decline, deforestation rates exhibit 

volatility. 

In a catch-22-like dynamic, appropriators maximize short term benefits of soy production but 

simultaneously cause their imminent loss in prosperity when the soil is overused, and the land 

therefore loses value. This is a result of the market failure of information asymmetries, where 

appropriators lack information and experience in regard to efficient agricultural practice, effectively 

bounding their rationality. Although we see attempts to combat this vicious circle through agricultural 

intensification, integrated-systems and a general focus on the decoupling of agricultural production 

and deforestation, these initiatives are not yet widespread in Brazil. The shift towards a more 

integrated approach, however, does seem to promise a more comprehensive policy mix. 
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Apart from market failures, system and institutional failures are also present in the case of Brazil. 

Systemic failures, i.e. flaws in the system, play a central role in the Brazilian policy mix literature. 

The spillover of deforestation from the Amazon to the Cerrado is a systemic failure provoked by the 

Brazilian policy mix. Institutional failures, i.e. failures that can be linked to the institutional structures 

in Brazil, are also prevalent and can be linked to systemic failures. For instance, the weak monitoring, 

enforcement, and sanctioning efforts are both institutional and systemic failures: they pertain to the 

weak legal infrastructure worsened by the geographical diversity of Brazil, but also to examples of 

systems that are flawed, such as monitoring that does not target owners of multiple properties. 

Institutional failures are also prevalent in terms of “barriers and bottlenecks” (Rogge & Reichardt, 

2016, p. 1627). Perhaps the greatest barrier in the Brazilian policy mix is the strong agricultural lobby. 

It is attributed with prompting several political changes, such as the more 2012 revision of the FC, 

making it more lenient. Particularly syndicates have been instrumental in making or preventing 

change at the local level, acting as gatekeepers. Bottlenecks such as the slow land titling efforts in the 

Terra Legal program and the limited number of fines claimed also illustrate that institutional failures 

are a great contributor to the incomprehensiveness of the Brazilian policy mix.  

Finally, it is relevant to consider whether there are important aspects that are overlooked or given 

lower priority in the Brazilian policy mix, which would increase its lack of comprehensiveness. One 

such example is the lack of focus on reforestation. Instruments such as moratoria as well as the 

projects and instruments targeting monitoring are primarily aimed towards decreasing deforestation 

rates, rather than restoring biodiversity loss. Although the FC does encourage reforestation through 

its LR requirements, it is not complemented by other instruments in the mix, limiting the 

comprehensiveness of the policy mix on the whole. 

6.1.5 Stability 

A later addition to Rogge and Reichardt’s (2016) model is the long-term stability of a policy mix. 

The elimination of an intervention can destabilize the policy mix as it can disrupt the logic of 

instrument interactions. Stability is essential in order to secure coherence between the instruments, 
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but also in the coordination of instruments increasing the likelihood of reducing deforestation. In this 

policy mix there are two particular threats to stability, namely the ASM and the FC. 

The latest revision of the FC on the basis of negative backlash from the ruralista bloc, coincided with 

spiking deforestation rates. Although stability in the sense of Rogge and Reichardt’s model often 

relates to removing initiatives, we see the continuous changes to the FC in the 1990s, early 2000s and 

the latest in 2012 as destabilizing the mix. These constant changes generate uncertainty surrounding 

the rules, opening a window for further shirking the rules and deforesting. Particularly the amnesty 

created an impression that compliance was not worthwhile, as legislation could change once again. 

We believe this destabilized the policy mix and resulted in rising deforestation levels from 2012 

onwards. 

The ASM was initially established as a temporary solution but was continuously renewed until its 

indefinite renewal 2016. We argue that the policy mix would be disrupted if the ASM were removed. 

Many of the other instruments in the Amazon rely on the ASM excluding illegally deforesting farmers 

from the market, thus providing an economic incentive for compliance. Rising deforestation levels 

following the 2012 revision of the FC represent a worrisome outlook on the future if a removal of the 

ASM takes place, as is practice with moratoria. While many initiatives have been renewed and 

adapted, it is particularly the 2012 revision of the FC that threatens the stability of the policy mix. We 

believe that a removal of the ASM could trigger substantial increases in deforestation rates. On the 

whole, we find that the Brazilian policy mix displays examples of destabilization. 

6.1.6 Adequacy 

The final characteristic included in evaluating the policy mix is adequacy, which was added by 

Mavrot et al. (2019) to Rogge and Reichardt’s original policy mix model. Adequacy essentially 

considers the alignment between the “initially planned delivery and the effectively implemented 

delivery” (p. 4). In terms of evaluating the overall performance of the policy mix, we find it interesting 

to focus on the existence of “policy failure (e.g. the target group changes its behaviour in the expected 

way without solving the underlying societal problem) and implementation failure (e.g. the 
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interventions are not implemented as planned)” (ibid, p. 4). Arguing counterfactually, we also propose 

that policy ‘success’ means changing behavior and solving the problem. 

The SLR illustrated that local governance initiatives were often successful, which often focus on 

narrow objectives related to compliance, e.g. CAR registration. Although the broader impact on 

conservation of these local governance initiatives is a contested matter, we would argue this is an 

example of policy success, where the governing mechanism matched the targeted group and their 

setting. It is clear that success in the Brazilian policy mix is characterized by initiatives with specific 

objectives, within relatively narrow boundaries. Furthermore, successes are not necessarily linked to 

conservation and zero-net deforestation outcomes, but rather, improved monitoring capacities and 

better adoption (or partial adoption) rates. Spillovers into the Cerrado indicate a displacement of the 

‘societal problem’ of deforestation. Effectively, compliance with monitoring initiatives is not coupled 

with lower deforestation if we look at both the Amazon and Cerrado in the 2010s, which means that 

the Brazilian policy mix has changed (some) behavior of the target group but not solved the 

underlying societal problem, i.e. policy failure. 

The Brazilian policy mix also exhibits implementation failures. First, in the government’s targeting 

of actors, which largely ostracizes small appropriators. This is also the case for many other 

instruments in the policy mix. Second, the way in which incentives are used, which is prevalent in 

both state and non-state governance mechanisms. For instance, the RTRS’ certification scheme lacks 

benefits, which can outweigh costs. Once again, it is especially smallholders who are affected by this. 

Third, the incapacity to properly enforce reflects a failure of implementation, as even well-designed 

interventions are highly dependent on enforcement. Unfortunately, in Brazil, weak monitoring 

systems and sanction schemes substantially undermine this. This is exacerbated by ambiguous 

objectives of ‘zero deforestation’, making operationalization and implementation challenging. 

On the whole, the Brazilian policy mix experiences both policy failure and implementation failure, 

which signals weak adequacy. This is particularly true when it comes to the effective delivery of 

policies (and instruments) amongst smaller appropriators., but it would seem that both the Brazilian 
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government as well as non-state actors largely avoid targeting this group, effectively making the 

policy mix less adequate. 

6.1.7 Conclusion on Evaluation of Policy Mix Characteristics 

In order to appreciate the strengths and weaknesses of the Brazilian policy mix, we have evaluated it 

according to Rogge and Reichardt’s policy mix characteristics, namely consistency, coherence, 

credibility, comprehensiveness, stability and adequacy. We identify a correlation between these 

characteristics and the ability of the policy mix to reduce deforestation. For example, the increased 

inconsistency between the objectives and instruments in the policy mix in the 2010s might also 

explain why deforestation rates skyrocketed. This also coincides with decreasing coherence, falling 

credibility and challenged stability in the same time period. We caution practitioners when evaluating 

the policy mix on the basis of these characteristics, as high consistency, coherence, credibility and 

stability do not automatically imply less deforestation. These characteristics depend upon the policy 

strategy, rather than dealing with the broader challenges. A narrow strategy focused only on 

monitoring could thus be consistent, coherent, credible and stable, but not curb deforestation and 

could still entail biodiversity loss and permanent damage to the ecosystem.  

6.2 Theoretical Discussion 

In our review of the Brazilian policy mix we have combined different theories in an attempt to 

understand its weaknesses and strengths, and its ability to address the market failure of the Tragedy 

of the Commons. On the basis of our analysis, we present a discussion on the theoretical implications 

on the subject of CPR management. Throughout our analysis we noticed that certain findings do not 

match our theoretical framework and sometimes we found we had to adapt our theoretical framework 

slightly to fit the data. Furthermore, our analysis also revealed typical points of contention from New 

Institutional Economics (NIE) and Transaction Cost Economics (TCE). We therefore reconcile our 

different theoretical approaches and pinpoint the limitations of the theories in this section. We begin 

by discussing the possibility of alternative theoretical perspectives within NIE and TCE, followed by 
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an evaluation of Ostrom’s design principles and proposal of self-governance, and concluding upon 

these discussions we reconcile the different governance theories. 

6.2.1 Alternative Theoretical Perspectives 

We have paid considerable attention to Ostrom’s design principles and user self-governance concept, 

as well as the concepts of multi-level and hybrid governance, throughout our analysis. These 

theoretical concepts are linked to the broader scholarship of NIE. We therefore find it relevant to 

consider the Brazilian case in light of this scholarship, specifically by discussing how core scholars, 

such as Pigou (1920) and Coase (1937), would explain dynamics. In this endeavor we also seek to 

consider what alternative theoretical perspectives and solutions are available, as well as determine 

their potential merit for exploring the performance of the policy mix and its ability to reduce 

deforestation. 

As discussed in our theoretical framework, TCE scholars inherently believe in the role of institutions 

in facilitating governance and minimizing transaction costs. The goal is a cost-effective institutional 

arrangement. This warrants a consideration of transaction costs in the case of the Brazilian policy 

mix. The belief is that cooperation can only succeed if benefits override costs. Contrary to what the 

theory promotes, much of literature on the Brazilian case reveals high transaction costs in the 

institutional design. For instance, the FC contains high transaction costs particularly in terms of 

adapting agricultural practices by farmers, and enforcement and monitoring by the authorities. These 

costs are not absorbed by other instruments or arrangements, nor are there synergies between the 

monitoring efforts of the Brazilian government and those of other instruments (e.g. the ASM). This 

inherently contradicts the notion of a cost-effective institutional arrangement. 

The traditional environmental economist Pigou, an advocate of the government intervening in market 

processes to minimize externalities, would argue that taxation, subsidies or other legislation are the 

way forward in Brazil. We can see certain Pigouvian principles in the Brazilian soy industry, such as 

the provision of credit as an incentive to comply with CAR. However, we would argue that a 

Pigouvian solution (where such measures stand alone) is not optimal due to the institutional 
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weaknesses of the Brazilian policy mix. The inability to collect fines and the lack of transparency in 

monitoring processes undermines the government’s responsibility of market intervention. 

If we instead consider what role the market can have in absorbing externalities, we can draw on Coase 

and the NIE scholarship. In regard to the tradeoff between soy production and biodiversity in Brazil, 

Coase would arguably advocate for the Brazilian tradable certificate (the CRA) system that allows 

appropriators to trade land titles. This aligns well with both Coase’s emphasis on the importance of 

tenure rights and the use of market dynamics to govern rights. However, in Brazil institutional 

weaknesses prevail, limiting the government’s capacity to title land. Moreover, there are issues of 

multiple-property ownership which challenge monitoring efforts. These aspects undermine the 

potential of a Coasian solution. Additionally, we argue that the CRA system effectively provides the 

‘right to deforest’ to the ones purchasing CRA certificates; a perverse incentive to continue to 

deforest. This is the misplacement of rights, a classic challenge in sustainability governance (Chan et 

al., 2017). 

The allocation of rights is central to Coase’s theory. If we consider our case as a challenge of 

allocating rights, we argue that it is a matter of the right to extract ecosystem services versus the right 

to a preserved biodiversity. A challenge in this dichotomy is the value of land. According to our 

analysis, deforested land has a higher value than land left untouched. This means that allocating rights 

to the prevention of biodiversity loss contradicts the rational actor’s choice. This results in lower 

incentives for biodiversity preservation. The value that is derived off deforested land is linked to the 

production of soy, contributing to the economic development of Brazil. This illustrates the burden 

that states experience in the tradeoff between social, economic and environmental sustainability. 

Effectively, the Brazilian government may view it as more important to support economic growth 

than preserving the less valuable (in economic terms) biodiversity. It therefore becomes a question of 

how economic value can be embedded into forested land. 

Pigouvian and Coasian solutions are interesting perspectives with which to explore the dynamics in 

the Brazilian soy industry, but they are limited in their explanatory capacity for our case. The complex 

combination of actors and instruments that constitute the Brazilian soy industry, and the ‘wickedness’ 
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of the tradeoff between the ecosystem service and the biodiversity loss, calls for a conceptualization 

of governance that can encompass this. Simply implementing taxation systems or allocating rights 

cannot fully solve the issues at hand. We argue that the dichotomous view of state versus market is 

unproductive in complex systems of governance like the ones we often see today. Therefore we, like 

Ostrom, reject the existence of panaceas or blueprints for solving tragedies of the commons. Our 

inclusion of other governance perspectives (hybrid and multi-level) is an attempt at going beyond 

Ostrom’s principles and fully embracing the idea of an institutional arrangement that includes both 

market and state actors, as well as civil society actors who exist at different levels of governance. 

6.2.2 The Evaluative Capacity of Ostrom 

In our exploration of the Brazilian policy mix, we use Ostrom’s design principles to discuss the flaws 

and gaps that contribute to the fluctuating deforestation rates. Throughout our analysis we note that 

her principles vary in their degree of relevance, we therefore find it pertinent to discuss the evaluative 

capacity of her framework in the context of the Brazilian policy mix. This is with the caveat that self-

governance is not a panacea either, as Ostrom also emphasizes (Sarker & Blomquist, 2019). Instead 

the approach should depend on consistency “with specific problems of the commons” (ibid, p. 293).  

Core challenges in the literature on the 2000-2019 Brazilian policy mix are often related to 

institutional weaknesses as well as inefficient policy design, that is unable to target, delegate to, and 

control actors at different levels in Brazil. These challenges are consistent with the central themes in 

Ostrom’s design principles. However, in alignment with Ostrom’s rejection of a panacea or blueprint 

approach, user self-governance is not the only relevant governance setup. For instance, the Brazilian 

state as well as the private sector are key to some of the more successful initiatives in Brazil. This 

aligns well with Ostrom who argues that privatization, state interventions and combinations thereof 

can be appropriate means of governance (E. Ostrom, 1990/2015; Sarker & Blomquist, 2019).  

A central limitation of Ostrom’s framework, as with many frameworks and models, is 

oversimplification; in this case, of the elements that constitute a given governance setting. For 

instance, Ostrom deals with appropriators as a relatively homogeneous group. However, in Brazil, 
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the appropriators constitute a quite large heterogeneous group of actors, ranging from smallholders 

with less than four fiscal modules to large farmers with multiple properties and agribusinesses. 

Moreover, appropriators are coupled to a broad supply chain featuring traders and buyers, as well as 

a broader network of non-supply chain actors through syndicates, unions and consortia. As such, 

when applying Ostrom’s design principles to our case, we repeatedly struggled with the practical 

application of her framework. An example included the use of appropriator-monitors to facilitate user 

self-governance. We found that traders and other non-state actors facilitate the monitoring processes 

in Brazil, taking on a role that is analogous to Ostrom’s appropriator-monitors, despite not being 

appropriators. The following two sections include first, a review of the relevance of Ostrom’s 

principles in the Brazilian context, and second, a critique of her framework.  

6.2.2.1 The Design Principles in the Brazilian Context  

Examining the case of soy production in Brazil through the lens of Ostrom’s design principles lends 

a poor outlook for the Brazilian policy mix. In our analysis, we have identified that few of the 

principles are upheld and attempts at alignments have often failed. Ostrom’s design principles manage 

to a great extent to explain the poor performance of the policy mix upon deforestation levels. 

Principally it is the failure to anchor initiatives at the local level, which results in unsustainable 

management of the biomes. Our main point of contention would thus be that the Brazilian policy mix 

struggles to incorporate the second, third, seventh and eighth design principles. In our view these are 

the design principles most concerned with the recognition of the local appropriators as actors with 

agency and able to take responsibility for the management of a CPR. We review the other design 

principles (i.e. one, four, five and six) from a theoretical standpoint to determine their relevance in 

explaining the role of the policy mix in explaining deforestation rates. 

We find that the first design principle, of user and resource boundaries (principle 1), is fulfilled 

relatively well in the policy mix. For example, rules regarding the preservation of vegetation are 

devised according to which biome the soy production is located in. This precision in scope should 

ideally act as a means to control appropriator behavior. Nonetheless, it is the inability to control 

spillovers into other biomes with less regulation and therefore control that users do not shift their 
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activities elsewhere, which is not heeded to in Brazil. Our analysis also indicates that the CRA system 

generates opportunities for land speculation as it allows appropriators to purchase low value land as 

compensation for deforested (high value) land. This again is a result of a lack of boundaries. These 

examples illustrate that the boundaries in Ostrom’s first design principle in themselves are not 

sufficient to ensure control. Despite their presence, we see a tragedy of the commons occuring. In 

part, we believe Ostrom would argue that it is necessary for these boundaries to coexist within a 

nested enterprise (principle eight), to avoid spillovers. Additionally, we would propose the inclusion 

of barriers, either through the presence of boundaries within spillover systems or through strong 

incentives or costs that can prevent appropriators from moving their agricultural activities. 

Ostrom also highlights the need for conflict resolution mechanisms (design principle six). Arguably 

the biggest shortcoming in our SLR study of Brazil is the lack of conflict resolution mechanisms. 

While we did come across NGOs acting as mediators between smallholders and the authorities, the 

literature did not identify their purpose to be conflict resolution, akin to the intention behind this 

design principle. We are therefore not fully able to argue that the absence of local conflict resolution 

mechanisms led to a poor performance of the policy mix, however the omission thereof in the 

literature is noteworthy and should be further explored in another study. 

6.2.2.2 Criticizing Ostrom’s Design Principles 

Although Ostrom’s design principles have served as a good framework to examine the policy mix, 

we identify an absence of certain dynamics. For example, Ostrom assumes that local appropriators 

are incentivized to cooperate due to social norms, however in the case where such norms are not 

present, perhaps due to the widespread exclusion of smallholders in the policy mix instruments, it is 

essential to find alternative incentives for appropriators. We find that appropriators in Brazil generally 

express opportunism and rent-seeking behavior. Ostrom’s emphasis upon social norms (through 

collective choice arrangements) detracts focus from the possibility of alternative incentive forms in 

prohibiting or minimizing this behavior. We would argue that this is a limitation of Ostrom’s 

framework, which cannot be used in isolation to understand why appropriators comply or shirk the 

rules. 
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Another aspect which we came across while using Ostrom’s framework, was the failure to link the 

local level with international and market-based governance. For this reason, we analyze the policy 

mix at interconnected governance levels using MLG through Ostrom’s framework. While local 

appropriators are not single-handedly able to solve large-scale environmental problems, they are a 

part of the solution. Soy traders (e.g. Cargill) exert considerable control over farmers and possess the 

capacity to incentivize zero deforestation. Although Ostrom is not necessarily opposed to market-

based governance, we argue that the dependency on market dynamics at the local level warrants a 

more comprehensive inclusion of the market. Effectively, we expand upon Ostrom’s eighth principle 

of nested enterprises, with the concept of hybrid governance, which provides our analysis with more 

nuance on the interrelation between state and non-state governance mechanisms and the role of actors 

from these realms. 

Finally, we find it important to emphasize the duality of Ostrom’s theory. On one hand she cautions 

practitioners and scholars in their pursuit of a panacea, but simultaneously her eight design principles 

could be perceived as prescriptive for sustainable CPR management. For example, her eight design 

principles rely on the existence and interdependence of one another, which means that the lack of one 

principle can weaken the effect of another. Nonetheless, we maintain that her framework is very 

context-dependent, resulting in customized governance setups rather than producing a blueprint 

solution. 

6.2.3 Reconciling Different Concepts of Governance 

Our research builds upon the concept of different forms and levels of governance. While polycentric 

and self-governance are strongly interconnected, we take it a step further and place them within the 

broader frameworks of hybrid and multi-level governance (MLG). Where polycentric and self-

governance emphasize anchoring decision-making at the lowest possible level, MLG is instead 

concerned with placing governance at the right level. The question therefore remains whether these 

theories can be reconciled. 
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Ostrom posits that collective-choice arrangements as well as enforcing and monitoring compliance 

have to be carried out at the local level, relying on social norms to incentivize compliance by the 

appropriators. However, she also defends her theory against critics who place her theory of self-

governance within the typical governance dichotomy: privatization or state regulation, effectively 

painting her as anti-statist (Sarker & Blomquist, 2019). She instead points to the need for both the 

state and the market, but however does not elaborate how these should be included in her framework. 

For the above-mentioned reasons, our incorporation of hybrid governance aids us in understanding 

how non-state actors can be engaged (rather than just if they should). 

Contrary to hybrid governance, MLG might at the first glance seem to stand in stark contrast to self-

governance. MLG is not necessarily concerned with devolving responsibility to the lowest possible 

level of governance, but instead concentrates on locating governance at the optimal level. It is 

therefore a question of the logical placement of competence, which might be at the local level but 

might also be at the supranational level. Although this might sound contradicting to Ostrom, we would 

argue that Ostrom’s eighth design principle and her reliance upon polycentric governance opens a 

window for several levels of governance. We also find that we can adapt her framework by examining 

the design principles at all levels of governance, which was not her original intention. Therefore, by 

reconciling self-governance and polycentric governance with MLG, we structure our analysis 

according to concepts of different levels and sources of governance, such as the devolution of 

responsibility from the federal level in the PPCDAm to the state and municipal levels. This provides 

insights on dynamics that would arguably be excluded using only Ostrom, but which are central to 

explaining the Brazilian policy mix. 

We stray from Ostrom’s proposal of self-governance. While we acknowledge the value that the local 

anchoring of initiatives yields, we do not believe it is always necessary. For example, partnerships 

between NGOs and companies count amongst the most successful governance efforts in the policy 

mix. Perhaps it is rather a question of placing governance at the optimal level, as posited by MLG. 

Nevertheless, on the basis of our analysis, we find that amongst the most successful elements of the 

policy mix count the governance initiatives at the local level; however, placing governance at the 
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local level is not prescriptive of its success. For instance, very few of the registered properties in the 

state registration system (the SICAR) had been validated by the authorities. Therefore, in the design 

of an optimal policy mix, one cannot look in isolation at the local level. Instead it is important to 

include the local level with the surrounding international discussions and norms, federal legislation, 

municipality rules, and NGO and private sector partnerships. 

6.3 Recommendations for the Brazilian Policy Mix 

Upon our evaluation of the Brazilian policy mix, we have identified three recommendations to 

improve the policy mix. First, we recognize that an objective of zero gross deforestation is an 

unrealistic ambition and an unlikely scenario, particularly considering Brazil’s status as an emerging 

economy. While such a reconciliation could translate into greater synergies between instruments, 

allowing for a policy mix rather than a policy mess (Sorrell et al. (2003) as cited in Lehmann, 2012), 

it is arguably challenging considering the actors involved. Perhaps a more realistic goal for improving 

the policy mix is to align definitions of forests and deforestation, e.g. the differences between high 

conservation value and native vegetation. By reconciling these definitions, monitoring efforts can be 

improved and aligned across the policy mix allowing for greater collective impact. 

Second, the design of the policy mix needs to include a more participative process at the local level. 

Attempts at upscaling municipal projects count amongst the most successful in the policy mix and 

perhaps including smallholders would have a similarly transformative effect. Currently large farmers 

are the objects of scrutiny, due to the pursuit of additionality in the Brazilian policy mix. However, 

considering that 90% of all Brazilian farmers are smallholders (Soares-Filho et al., 2014), they 

constitute a group that would be efficient to target. Perhaps, transforming smallholders’ mindset could 

foster a culture of compliance and conservation, which in turn would pressure large farmers to change 

their behavior. 

Finally, we applaud the collaboration between public and private actors in the working group behind 

the ASM, because each actor can contribute with their strengths, creating a mutually reinforcing 

relationship. However, the ASM is inherently challenged by its displacement of deforestation to the 
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Cerrado. The actors behind the ASM do not possess the capacity, nor perhaps the will, to control all 

factors related to deforestation, which is why spillovers occur. We therefore believe that the solution 

lies in a broader approach to monitoring and enforcement that includes other biomes. Either the ASM 

could be improved by extending its mandate to include oversight of the Cerrado and other biomes or 

by making it subsidiary to another body, whose responsibility lies in overseeing country wide 

deforestation. Constructing a Cerrado Manifesto, with a similar governance setup, could help mitigate 

the spillovers. However, we must be wary of this option as well, as it might trigger spillovers to other 

parts of South America or other Brazilian biomes. 
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7. Future Research and Conclusion 

7.1 Limitations and Future Research 

In order to understand our contributions to the literature, we find it relevant to shortly discuss the 

limitations of our study and what this implies for future research within the realm of policy mixes, 

sustainability governance, and the interrelation between agricultural production and biodiversity loss. 

We draw on six aspects that could inspire interesting and relevant studies. 

First, our methodological choices and the selected research design of a qualitative case study result 

in limitations. Case studies are designed to go in-depth, whilst systematic literature reviews (SLRs) 

are useful for exploring the breadth of the literature. These underlying objectives are arguably on 

either end of the methodological spectrum, but we choose to reconcile them in our study. 

Traditionalists may therefore critique our study for being discordant with the case study method or 

for selecting too broad a case. We argue that we are able to minimize the challenges that case studies 

are often faced with, such as lack of rigor and limited generalizability (Yin, 1984/2018). Nevertheless, 

we acknowledge that our study – despite the SLR – cannot compete with quantitative research, when 

it comes to proving the causal relationship between the Brazilian policy mix and deforestation rates. 

For this reason, we find it interesting to complement our study with a statistical test and would propose 

the use of a difference-in-differences research design, that could test the impact of interventions or 

even the policy mix as a whole. 

Second, our conclusions are limited by the decisions we have made as part of the SLR. From the 

selection of words in our search string to our ability to include or exclude articles as part of the 

screening process, key processes in the SLR are inevitably influenced by our role as researchers. It is 

difficult to completely eliminate bias, including confirmation bias which might be heightened due to 

the literature review that precedes our study. Additionally, we rely heavily on the capacity of Scopus 

to correctly index the literature, whilst knowing that mistakes in the database occur. We have 

minimized these limitations through continuous testing of the search string, guidance from our 

university librarians and supervisor, a blinded screening process where both researchers screened all 

articles, and open discussions to eliminate points of contention. We are therefore positive that our 
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conclusions are appropriate, but we do find that a further consultation of other databases would 

greatly improve these limitations. 

Third, we find that the literature in our SLR limits the conclusions we are able to make. The literature 

often considers instruments or events in isolation. While this allows for depth, it often results in a 

lack of focus on the wider implications of findings: What are the policy implications of a given event? 

How do instruments interact with contextual factors or each other? These questions are often dealt 

with superficially or entirely excluded. We attribute this primarily to the multitude of disciplines 

within our scholarship, which arguably remain siloed and focus narrowly on answering questions 

within their own field. However, the occurrence of reviews (e.g. D. Nepstad et al., 2014) and 

interdisciplinary studies (e.g. Dou et al., 2018) indicate that it is perhaps mainly a question of breaking 

with research traditions or a lack of resources that prevents broader studies. We thus call for studies 

that integrate disciplines to provide policy prescriptive insights, as well as reviews like ours, that can 

elucidate the broader themes. 

Fourth, the literature also omits or focuses only minimally on aspects which we are keen to learn 

more about, to fully assess the merits of the Brazilian policy mix. For instance, there is no mention 

of conflict resolution mechanisms in our literature, which plays a central role in Ostrom’s theory. We 

believe that this is primarily a negligence of the scholarship and perhaps a too narrow definition of 

‘conflict resolution’ (e.g. only encompassing actual courts), rather than a lack of such mechanisms in 

Brazil. We therefore call for studies to explore this further.  

Fifth, we call for an increased focus on the role of smallholders. Although they are relatively well-

documented as actors within the Brazilian policy mix, there are few studies (that we know of) that 

achieve an in-depth understanding of their needs and motivations in relation to policy development. 

We call for qualitative studies, such as observation-based or extensive in-depth interview studies, that 

can elucidate these aspects. Smallholders constitute a large group that the Brazilian policy mix must 

target more efficiently if it is to secure the protection of biodiversity. Moreover, in our initial literature 

review, we discovered that smallholders are physically displaced from their farms as a result of 

agribusinesses overtaking more land (Baletti, 2014; Garrett & Rausch, 2016). This detail did not 

emerge in our SLR but would have yielded an interesting discussion point on the basis of Ostrom’s 
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design principles, particularly with regard to the role of social capital and shared norms. The 

interrelation between smallholders and other actors, is thus also an interesting suggestion for future 

research. 

Finally, we call for more emphasis on the role of non-state actors. Although there are many studies 

examining private sector and civil society initiatives and actors, the Brazilian government and its 

instruments remain the core focus. Moreover, omissions occur, for instance, no studies (that we know 

of) have explored the working group behind the ASM (the GTS), which could be an interesting case 

study of how state and non-state actors collaborate. There is generally a need for greater 

understanding of the role of non-state actors and their ability to facilitate change, as well as how they 

are incentivized to do so. This is epitomized in the way the ASM is dealt with in the literature: both 

commended for its high adoption rates and seemingly powerful results in the Amazon and condemned 

for its spillovers into the Cerrado. On the basis of our study, we believe that understanding the 

incentives of non-state actors can increase the likelihood of collective, concerted action, which has 

the potential of increasing the effectiveness of the Brazilian policy mix. A more representative 

literature would facilitate this process.  
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7.2 Conclusion 

In this study, we explored the performance of the Brazilian policy mix and its impact on deforestation 

rates between 2000 and 2019. Although long-term trends indicate that deforestation rates in the 

Amazon have improved since the 1990s and early 2000s, we came across fluctuations in the recent 

two decades which sparked an interest in examining the drivers of deforestation. On discovering the 

interrelation between agricultural production and biodiversity loss, as well as the prevalence of 

governance targeting this relation, we were drawn to exploring the merits and faults of governance 

mechanisms. In particular, it was the interplay of interventions and the occurrence of potential 

synergies within the policy mix that intrigued us, as we could identify both state- and market-driven 

approaches (and combinations thereof) in the Brazilian context. Upon closer review of the existing 

literature, we discovered that there was an extensive scholarship on individual instruments, on land-

use changes in Brazil, and on drivers of deforestation in the Amazon and the Cerrado (the latter was 

a relatively small, but fast-growing segment). To incorporate this broad literature, we decided to 

conduct a case study of Brazil using an SLR to structure data collection. The objective was to provide 

a much-needed overview of the recent findings in the scholarship, as well as provide insights on our 

pondering of the recent fluctuations in deforestation rates. 

Our SLR included 56 studies, which were coded and condensed into themes: objectives and scope, 

engagement of actors, incentive structures, and enforcement mechanisms. These themes were 

representative of the challenges in the Brazilian policy mix but also aligned well with governance 

theory. The core findings of our SLR included the following: 

I. The existence of conflicting objectives in the Brazilian policy mix, e.g. between state and 

non-state actors and between international and domestic levels, which lead to spillovers; 

II. The occurrence of successful top-down delegation and hybrid governance setups. 

However, the lack of smallholder engagement is particularly prevalent, as initiatives target 

larger farmers in a pursuit of the greatest additionality; 

III. The presence of high costs of compliance without sufficient benefits increases the 

likelihood of non-compliance and thereby deforestation. This is exacerbated by lack of 

knowledge and the invisibility of soy;  

IV. The incapacity to enforce legislation due to weak monitoring and sanctioning. 
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Our SLR analysis was rooted in New Institutional Economics, revolving around Ostrom’s design 

principles and user self-governance concept, as well as the concepts of MLG, polycentric, and hybrid 

governance. This theoretical framework allowed us to posit explanations for the impact of the 

Brazilian governance mechanisms on deforestation rates, effectively building causal paths between 

the independent variable (interventions) and the dependent variable (deforestation rates). 

The theoretical evaluation of our case pointed to a general lack of Ostrom’s design principles, 

particularly in terms of the emphasis Ostrom puts on anchoring rules, monitoring, and enforcement 

to the local appropriators. Trouble in the Brazilian context often seemed to arise from a clash between 

federal-level rules and the inability to meet and enforce requirements at the local state or municipal 

level. In Ostrom terms, this is explained by incongruence in the institutional arrangement and lack of 

user self-governance. Proponents of polycentric governance would argue that we see a lack of control 

and well-established boundaries. In an MLG and hybrid governance perspective, it illustrates the 

inability to adequately and efficiently delegate governance capabilities to the right actor or level. On 

the whole, the theoretical conceptualizations of governance are harmonious in their evaluation of the 

Brazilian policy mix: the policy mix is not able to sufficiently govern the tradeoff between the 

ecosystem service and Brazilian biodiversity. 

From a theoretical point of view, we found that Ostrom’s design principles and self-governance 

concept remain a suitable approach to understanding the challenges of the policy mix. The 

dichotomous view of state and market is generally unproductive in the complexity of the Brazilian 

policy mix and we therefore agree with Ostrom on the rejection of blueprint solutions (panaceas) 

rooted in these realms. Additionally, hybrid and multi-level governance concepts provided useful 

nuances on questions of how to structure governance when aiming for synergies in the policy mix, 

rather than a policy mess. 

To evaluate the Brazilian policy mix as a whole, we applied Rogge and Reichardt’s extended 

characteristics of consistency, coherence, credibility, comprehensiveness, stability and adequacy. We 

found that the policy mix consistently focused on improving compliance through better monitoring 

and increased CAR registration, but was inconsistent when it came to general objectives (zero net 

versus zero gross). The policy mix processes actually exhibited quite strong coherence, particularly 
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in the 00s, but this dwindled in the 10s, when instruments became less integrated. We also found that 

for both consistency and coherence, high degrees thereof did not necessarily equate lower 

deforestation rates or improved conservation. Rather, strong consistency and coherence in the policy 

mix typically corresponded to an alignment between objectives of instruments or actors and their 

interests, which paradoxically could still result in biodiversity loss.  

The other characteristics did not illustrate a better performing policy mix. Credibility, particularly of 

the Brazilian government and its instruments (but also of other non-state instruments), was low, 

leading to shirking and continuous deforestation. The comprehensiveness of the policy mix indicated 

that market, system and institutional failures were not targeted effectively, and even worse: that the 

policy mix actually generated system failures such as spillovers into the Cerrado. Exploring stability 

illustrated that the pivotal change of the FC in 2012 destabilized the policy mix and arguably triggered 

the fluctuations in the 10s. Finally, the characteristic of adequacy illustrated that policy failure and 

implementation failure undermined the policy mix and effectively did not solve the broader challenge 

of deforestation rates.  

On the basis of our study, we thus conclude that the policy mix is significantly limited in its ability 

to prevent deforestation. Although we acknowledge that the Brazilian soy industry is affected by 

exogenous factors (such as soy prices or exchange rates), which we have not studied, we find that our 

study paints a convincing picture of the challenges of the Brazilian policy mix. While exogenous 

factors may have a significant influence over fluctuations in deforestation rates, we would argue that 

an effective and robust policy mix should be relatively resistant to such influences. Consequently, we 

maintain that analyzing deforestation from the angle of the policy mix decoupled from contextual 

factors is a suitable approach. On the basis of our analysis and discussion of the Brazilian policy mix, 

we provide three core recommendations: (i) reconciling differing objectives and definitions; (ii) 

improving participation of the local level, particularly of smallholders, and (iii) increasing use of 

hybrid governance setups between state and non-state actors. 
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7.2.1 Future Outlook 

To round off our thesis, we find it relevant to shortly outline some dynamics that might impact the 

future of the Brazilian policy mix: 

I. The election of President Bolsonaro. Amongst other climate sceptic remarks, Bolsonaro has 

expressed a wish to remove the ASM. We can imagine this leading either to i) increases in 

soy production through better access to land and solidification of Brazil as the biggest global 

soy producer (ceteris paribus); or to the ii) worsening of Brazilian soy exports as demand for 

sustainable soy increases, potentially leading to an overreliance on soy (resource curse 

scenario). However, we posit that this might also be an opportunity for substantiating private 

sector actors as central to the Brazilian policy mix and leveraging hybrid governance setups. 

II. The withdrawal of Norway and Germany from the Amazon Fund. The withdrawal of the 

biggest donors to the Amazon Fund could arguably undermine the efforts of REDD+ in Brazil. 

III. The disruptive impact of technology, e.g. Blockchain. Technology such as Blockchain has the 

potential to disrupt global value chains, providing much-needed transparency. Naturally, this 

is dependent on improved technological capacity within the lower tiers of the global soy 

supply chain. 
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Glossary 

Appropriator: a user of a resource system, e.g. a farmer using deforested land to plant soy 

Amazon Soy Moratorium (ASM): a moratorium on purchasing soy from deforested areas in the 

Amazon biome since 2008 

Common Pool Resource (CPR): a large natural or man-made resource system, where it is difficult 

to exclude appropriators from benefiting from it 

Environmental Reserve Quotas (CRA): tradable certificates 

Fiscal modules: a metric used in Brazil for property sizes, the size of which differs from state to 

state 

Forest Code (FC): Brazilian forest management law from 1936, which regulates vegetation on 

private rural properties 

Gargantua: a large central mechanism, which is characterized by its bureaucratic nature 

Green Municipalities Program (GMP): a program that started in Paragominas, which was later 

spread to the rest of the state of Pará and upscaled to the states of Mato Grosso and Bahia. It 

focused on increasing registration with the CAR database 

Hybrid governance: the interaction between soft law and hard law governance 

ICMS: an interstate tax on the movement of goods between states 

Legal Amazon: a legal term to characterize the nine states in the Amazon biome 

Legal Reserve (LR): the portion of a rural property that should be maintained in native vegetation, 

this may include PPAs 

Multi-level governance (MLG): the recognition that sources of governance arise at different 

levels, this results in vertical as well as horizontal governance 

Permanent Preservation/Protection Area (PPA/APP): riparian zones for protection, includes 

rivers and hilltops. These sensitive zones are not to be protected relative to the size of the total 

property, but in their entirety 

Polycentric governance: small entities govern by themselves, but above these entities there is a 

central conflict resolution mechanism, resolving any disputes between them 

Priority Municipalities (MPs): a blacklist of municipalities, which were responsible for most 

deforestation in the Amazon biome. These municipalities were subject to more scrutiny and blocked 

from accessing credit if they did not reduce their deforestation rates 

Roundtable for Responsible Soy (RTRS): a certification for sustainable soy  

Rural Environmental Registry (CAR): a database where Brazilian rural properties are 

georeferenced in order to monitor the proportion of the property is vegetated 
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Appendices 

Appendix 1: Maps of Brazil 

 

Source: New York Declaration on Forests. Retrieved 21.07-20 from 
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Source: Wikipedia. Retrieved 21.07.20 from 

https://da.m.wikipedia.org/wiki/Fil:Brazil_states_named.png.  

https://forestdeclaration.org/the-latest/brazil-a-history-of-success-but-a-future-of-uncertainty
https://da.m.wikipedia.org/wiki/Fil:Brazil_states_named.png


 

 

140 

Appendix 2: Expansion of Soy Deforestation for 2004, 2011 and 2018 (TRASE) 

Soy Deforestation, 2004 
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Soy Deforestation, 2018 

 
 

Source: TRASE data. Retrieved 21.07.20 from 

https://trase.earth/flows?countries=27&commodities=1&toolLayout=0&selectedResizeBy=116&s
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Appendix 3: Growth in Hectares of Soy Production in the Amazon and Cerrado 

 
Source: Mongabay. Retrieved 21.07.20 from: https://news.mongabay.com/2019/04/brazil-soy-

trade-linked-to-widespread-deforestation-carbon-emissions/) 
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Appendix 5: The Code Book (NVivo) 

Name Description Files 
Number of 

codes* 

Contextual factors 
Factors in the context of the Brazilian policy mix 

that have an effect on governance of deforestation 
29 94 

Complementary 

contextual factor 

Contextual factors that positively reinforce the 

Brazilian policy mix (or individual instruments) 
7 13 

Political support 
Positive political support for governance of 

agricultural related deforestation 
6 10 

Exacerbating contextual 

factors 

Contextual factors that negative affect 

deforestation and the Brazilian policy mix 
9 11 

Interrelation between soy 

and cattle 

The relationship between soy production and 

cattle rearing 
2 6 

    

Gaps (lack of governance) 
Examples of lack of governance in the Brazilian 

policy mix 
27 52 

    

Opportunities 
Opportunities for further governance in the 

Brazilian policy mix 
35 105 

    

Strengths Strengths of the Brazilian policy mix 0 0 

Complementarities 
Examples of instruments complementing each 

other in the Brazilian policy mix 
0 0 

Collaboration 

Examples of collaboration between different 

actors that leads to positive outcomes within the 

policy mix 

19 64 

Complementary 

governance 

Complementarities between different 

interventions or instruments in the policy mix 
34 71 

Conservation 

effectiveness 
Reduction in deforestation rates 6 15 

Agricultural upgrading 

and transformation 

Conservation efforts related to agricultural 

upgrading or transformation of soybean 

production  

6 11 

Effectiveness of 

specific initiatives 

When specific initiatives or instruments are 

mentioned as impactful or effective in curbing or 

reducing deforestation. 

30 67 

Indigenous The role of indigenous in preserving forests 6 8 
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Name Description Files 
Number of 

codes* 

Restoration 
Examples of restoration or initiatives to 

encourage restoration 
3 4 

Spillovers and leakages 

Examples of positive spillovers from one 

geographical area to another or from one 

instrument to another 

6 10 

Engagement of actors 
The successful engagement of different actors 

relevant to the Brazilian policy mix 
  

Engagement of 

appropriators 

Successful engagement of soy producers in the 

Brazilian policy mix 
11 16 

Engagement of civil 

society, traders and 

companies 

Successful engagement of civil society, traders 

and companies in the Brazilian policy mix 
12 22 

Engagement of 

smallholders 

Successful engagement of smallholders in the 

Brazilian policy mix 
4 6 

Engagement of officials 

(local, state, federal) 

Successful engagement of officials at the 

municipal, state and federal levels in the Brazilian 

policy mix 

10 21 

Funding 
Successful examples of funding in the Brazilian 

policy mix 
5 6 

High or improvements of 

adoption rates of policies 

Examples of high adoption rates of programs or 

the adherence to policies by appropriators 
10 19 

Incentives for compliance 
Incentives encouraging compliance in the 

Brazilian policy mix 
  

Negative incentives for 

compliance 

Disincentives to encourage compliance in the 

Brazilian policy mix 
24 45 

Positive incentives for 

compliance 

Positive incentives to encourage compliance in 

the Brazilian policy mix 
19 34 

Monitoring effectiveness 
Examples of effective monitoring in the Brazilian 

policy mix 
26 59 

Successful enforcement 

and sanctions 

Examples of successful enforcement and use of 

sanctions in the Brazilian policy mix 
16 27 

Effective conflict 

resolution or use of 

mediators 

Effective use of conflict resolution mechanisms 

or mediators in the Brazilian policy mix 
1 1 

    

Threats 
Threats that could destabilize the Brazilian policy 

mix 
32 67 
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Name Description Files 
Number of 

codes* 

Uncategorized 
Uncategorized factors that could affect the 

Brazilian policy mix 
1 1 

    

Weaknesses Weaknesses of the Brazilian policy mix   

Conservation 

ineffectiveness 

Conservation policies are ineffective in reducing 

deforestation in the Brazilian policy mix 
15 20 

Limited or skewed 

impact 

The effect of the instrument or the policy mix has 

unintended consequences or has limited effect 
19 39 

Loopholes 
There are loopholes in the Brazilian policy mix 

enabling appropriators to shirk 
10 18 

Low adoption rates 
Examples of few appropriators adhering to an 

initiative, program, instrument, etc. 
15 30 

No additionality 
There is no additionality as a result of an 

instrument or the Brazilian policy mix 
8 15 

Spillovers, leakages 

and externalities 

An instrument leads to negative spillovers into 

another geographical boundary or issue 
24 61 

Contradictions and 

fragmentation 

The governance levels and instruments in the 

Brazilian policy mix are fragmented 
  

Amnesty 
Amnesty given to appropriators contradicts other 

instruments in the policy mix 
16 23 

Contradictory action 

When actions by different initiatives contradict, 

e.g. when banks issue credits that are not in line 

with the Brazilian Forest Code 

4 5 

Externality as result of 

contradicting initiatives 

Examples of negative effects of conflicting 

initiatives in the Brazilian policy mix 
5 7 

Fragmentation between 

governance levels 

Governance levels in the Brazilian policy mix are 

fragmented 
10 15 

Fragmented approach 

When the purpose and objectives of different 

instruments differ, and differing degrees of 

success for the instruments in the Brazilian policy 

mix 

21 38 

Geographical 

fragmentation 

There is geographical fragmentation in the 

Brazilian policy mix, e.g. the degree of regulation 

in a particular biome 

13 21 

Ineffective enforcement 
The ineffective enforcement of rules in the 

Brazilian policy mix 
3 5 

Funding 
The role of and dependency on funding (or lack 

of it) in the Brazilian policy mix 
2 3 
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Name Description Files 
Number of 

codes* 

Ineffective or absence 

of conflict resolution or 

mediator 

Ineffective use of conflict resolution mechanisms 

or mediators, or their absence in the Brazilian 

policy mix 

1 3 

Institutional 

weaknesses 

Institutional weaknesses, e.g. insufficient 

environment agents in the environmental 

enforcement agency, inhibiting enforcement of 

the Brazilian policy mix 

9 11 

Lack of sanctions 

Lack of sanctions or weak enforcement of 

sanctions, e.g. when fines are not paid, in the 

Brazilian policy mix 

11 16 

Lack of transparency 
Lack of transparency in monitoring efforts of the 

Brazilian policy mix 
8 17 

Monitoring weakness 
Weaknesses in monitoring efforts in the Brazilian 

policy mix 
23 41 

Weak or skewed 

implementation and 

enforcement 

Examples of weak implementation or 

enforcement of initiatives that cannot be related 

to other codes in the “ineffective enforcement” 

category 

12 18 

Lack of engagement of 

actors 

Ineffective or failure to engage actors relevant to 

the Brazilian policy mix 
1 1 

Ineffective division of 

authority 

The ineffective division of authority from the 

federal, state and municipal levels in the design, 

targeting and enforcement of the Brazilian policy 

mix 

1 1 

Lack of engagement of 

actors in the SSC 

Lack of engagement of actors in the soy supply 

chain (SSC), e.g. producing companies, in the 

design, targeting and enforcement of the Brazilian 

policy mix 

2 2 

Lack of engagement 

of appropriators 

Lack of engagement of soy producers in the 

design, targeting and enforcement of the Brazilian 

policy mix 

15 22 

Lack of 

engagement of 

smallholders 

Lack of engagement of smallholders in the 

design, targeting and enforcement of the Brazilian 

policy mix 

10 12 

Lack of engagement 

of traders and buyers 

Lack of engagement of soy traders and buyers in 

the design, targeting and enforcement of the 

Brazilian policy mix 

3 4 

Lack of engagement of 

civil society 

Lack of engagement of civil society in the design 

and enforcement of the Brazilian policy mix 
3 3 
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Name Description Files 
Number of 

codes* 

Lack of engagement of 

local and state 

authorities 

Lack of engagement of municipal and state 

authorities in the design and enforcement of the 

Brazilian policy mix 

2 3 

Negative policy 
developments or feedback 

effects 

Developments which weaken policy on 

soy/agricultural related deforestation, or negative 

feedback effects on the Brazilian policy mix 

15 27 

Political barriers 
Political barriers to the existing or improvements 

of the Brazilian policy mix 
11 20 

Reasons for 

noncompliance 

Examples of reasons for noncompliance by 

appropriators in the Brazilian policy mix 
  

Benefits of 

noncompliance 

Examples of benefits for appropriators of 

noncompliance in the Brazilian policy mix 
3 3 

Costs of compliance 
Examples of costs involved with compliance for 

appropriators in the Brazilian policy mix 
15 32 

Disincentive for 

compliance 

Examples of disincentives for compliance for 

appropriators in the Brazilian policy mix, which 

are not mentioned in the other sub-categories of 

“Reasons for noncompliance” 

8 11 

Lack of knowledge or 

information barriers 

The lack of knowledge or information barriers, 

which hinder or prevent compliance on behalf of 

appropriators 

6 8 

Lack of positive 

incentives 

Examples of the lack of positive incentives for 

compliance in the Brazilian policy mix 
18 41 

Monitoring weakness 
Weaknesses of monitoring efforts in the Brazilian 

policy mix, which lead to noncompliance 
1 1 

Shirking or avoidance of 

rules 

Examples of shirking or avoidance of rules by 

appropriators 
17 28 

Source: Data extracted from our NVivo coding file. 

* “Number of codes” refers to the number of references made in each article.  
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Appendix 6: Country Affiliation (Scopus) 

 

Source: Data extracted from SciVal, an analytics tool from Scopus.  
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Appendix 7: Journal Affiliation (Scopus) 

Scopus Source Publications 

Land Use Policy 10 

Environmental Research Letters 5 

Global Environmental Change 3 

Science 3 

Elementa 2 

Environmental Science & Technology 2 

Land 2 

Philosophical Transactions of the Royal Society B: Biological Sciences 2 

Proceedings of the National Academy of Sciences of the United States of America 2 

Tropical Conservation Science 2 

World Development 2 

Agriculture and Human Values 1 

Ambiente e Sociedade 1 

Annals of the American Association of Geographers 1 

Biological Conservation 1 

Carbon Management 1 

Conservation Biology 1 

Ecological Economics 1 

Ecology and Society 1 

Environment and Development Economics 1 

Environment, Development and Sustainability 1 

Environmental Policy and Governance 1 

Indian Journal of Pure and Applied Physics 1 

Journal of Environmental Economics and Management 1 

Journal of Forest Economics 1 

Journal of Geographical Sciences 1 

Journal of Peasant Studies 1 

Perspectives in Ecology and Conservation 1 

PLoS ONE 1 

Remote Sensing 1 

Sustainability 1 

Sustainable Production and Consumption 1 

Source: Data extracted from SciVal, an analytics tool from Scopus.  
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Appendix 8: Overview of Analytical Findings 

Theme Core Findings References 

Objectives 

and Scope 
• Federal level objectives prioritize both 

economic and environmental concerns, 

i.e. zero net deforestation. 

• Internationally proclaimed and domestic 

objectives differ. 

Azevedo et al. (2015), Garrett et al. (2019), 

Moutinho et al. (2016), Nepstad et al. (2014), 

Nepstad et al. (2019), Zu Ermgassen et al. 

(2020) 

• State and municipal objectives derive 

from the federal level and are primarily 

concerned with compliance, particularly 

monitoring. 

Arima et al. (2014), Arvor et al. (2018), 

Assunção & Rocha (2019), Viana et al. 2016) 

• Non-state actors tend to hold objectives 

of zero gross, rather than zero net 

deforestation. 

Gibbs et al. (2015), Meijer (2015), Rausch & 

Gibbs (2016), Stefanes et al. (2018), Zu 

Ermgassen et al. (2020) 

• There is ambiguity and inconsistencies in 

the definition of forest and cut-off dates. 

• Limited scope has generated spillovers 

into other biomes. 

Azevedo et al. (2015), Azevedo et al. (2017), 

Dou et al. (2018), Meijer (2015), Nepstad, 

Irawan et al. (2013), Nepstad et al. (2019), 

Virah-Sawmy et al. (2019) 

Engagement 

of Actors 
• There are examples of successful top-

down delegation, which has led to 

decreases in deforestation. 

Arima et al. (2014), Assunção & Rocha 

(2019), Boucher et al. (2013), Brito (2020), 

Castelo (2015), Eloy et al. (2016), Macedo et 

al., (2012), Roitman et al. (2018), Stefanes et 

al. (2018), Thaler et al. (2019), Verburg et al. 

(2012), Viana et al. (2016) 

• There are some examples of traditional 

bottom-up governance, where it stems 

from the municipal level, through 

pressure from local-level unions. 

• Most bottom up governance has emerged 

at the impulse of top-down objectives. 

Brito (2020), Eloy et al. (2016), Jung et al. 

(2017), Roitman et al. (2018), Thaler (2017), 

Thaler et al. (2019) 

• Private sector and civil society have been 

used as partners as a bridge between 

authorities and local appropriators and to 

minimize cost of cooperation. 

Arvor et al. (2018), Azevedo et al. (2015), 

Boucher et al (2013), Brito (2020), Eloy et al. 

(2016), Gibbs et al. (2015), Jung et al. (2017), 

le Polain de Waroux et al. (2019), Nepstad, 

Irawan et al. (2013), Rausch & Gibbs (2016), 

Viana et al. (2016), Virah-Sawmy et al. 

(2019), Zu Ermgassen et al. (2020) 

• In the pursuit of additionality, 

smallholders have been sidelined in the 

Brazilian policy mix at the expense of 

large farmers. 

Arvor et al. (2018), Boucher et al (2013), 

Eloy et al. (2016), Garrett et al. (2016), 

Nepstad et al. (2019), Rausch & Gibbs 

(2016), Rosa et al. (2012), Thaler et al. 

(2019), Verburg et al. (2014), Viana et al. 

(2016), Virah-Sawmy et al. (2019) 
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Incentive 

structures 
• If high costs of noncompliance are 

combined with positive incentives, 

likelihood of compliance increases. 

Azevedo et al. (2017), Arvor et al. (2018), 

Jung et al. (2017), Jung & Polasky (2018), 

Roitman et al. (2018), Viana et al. (2016) 

• There are few incentives motivating 

compliance, typically leading farmers to 

illegally deforest. 

Azevedo et al. (2017), Eloy et al. (2016), 

Nepstad, Boyd et al. (2013), Nepstad, Irawan 

et al., (2013), Nepstad et al. (2014), Picoli et 

al. (2020), Stickler et al. (2013), Van der Ven 

et al. (2018) 

• Lacking knowledge amongst farmers of 

legislation and efficient farming limits 

the ability of the policy mix to curb 

deforestation. 

Brandão et al. (2020), Nepstad et al. (2019), 

Rasmussen et al. (2017) 

• The invisibility of soy as a product, 

means there is no price premium. This 

results in few incentives amongst farmers 

to comply. 

Azevedo et al. (2015), Hospes (2014), Meijer 

(2015), Sparovek et al. (2015), Stefanes et al. 

(2018), Rausch & Gibbs (2016), Van der Ven 

et al. (2018), Virah-Sawmy et al. (2019) 

Enforcement 

Mechanisms 
• Monitoring efforts are weakened by 

logistical challenges in Brazil and 

inconsistencies in monitoring targets. 

Azevedo et al. (2017), Gibbs et al. (2015), 

Jung & Polasky (2018), le Polain de Waroux 

et al. (2019), Moutinho et al. (2016), Nolte et 

al. (2017), Picoli et al. (2020), Rausch & 

Gibbs (2016), Rosa et al. (2012), Rudorff et 

al. (2011) 

• Monitoring and enforcement are 

weakened by institutional fragmentation 

as well as overlapping property rights. 

Azevedo et al. (2017), Assunção & Rocha 

(2019), Castelo (2015), Gibbs et al. (2015), 

Rausch & Gibbs (2016), Rasmussen et al. 

(2017), Sparovek et al. (2010), Thaler (2017) 

• Enforcement efforts are challenged by 

inefficient sanctions. 

Arvor et al. (2018); Assunção & Rocha 

(2019), Azevedo et al. (2017), Boucher et al. 

(2013), Carvalho et al. (2019), Jung et al 

(2017), le Polain de Waroux et al., (2019), 

Nolte et al., (2017), Rausch & Gibbs (2016), 

Soares-Filho et al. (2014), Stickler et al. 

(2013), Thaler et al. (2019), Viana et al 

(2016) 
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Appendix 9: Deforestation Rates by State (TerraBrasilis) 

 

 

Source: TerraBrasilis, a platform by INPE using data from the PRODES and DETER monitoring 

systems. Retrieved 21.07.20 from http://terrabrasilis.dpi.inpe.br/app/dashboard. 

http://terrabrasilis.dpi.inpe.br/app/dashboard/deforestation/biomes/amazon/increments
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