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EXECUTIVE SUMMARY

Achieving sustainability in supply chains is
often socially complex and technically chal-
lenging, in other words what is known as a
‘wicked problem’. It requires strategies un-
der conditions of complexity, volatility and
uncertainty as well as often high divergence
of values and objectives in a frequently un-
coordinated and dispersed supply chain. In
this report, we explore the socially and tech-
nically complex aspects of the soy supply
chain and discuss how these features make
sustainability challenging.

This report is targeting organisations and
individuals interested in and responsible for
improving sustainability in the soy supply
chain. The report is based on the findings
of a co-produced project between a con-
sortium of universities and sustainability
practitioners in the soy sector. In this co-

Finding 1:

produced project, we have used a range of
approaches to support sustainability in the
soy sector, with a focus on the Cerrado in
Brazil, including: i) interviews with stakehold-
ers to ascertain their perception of barriers
and opportunities in soy sustainability; ii)
mapping sustainability commitments of soy
stakeholders and analysing challenges with
current policies; iii) developing new methods
for land-use and supply chain footprint; and
iv) using the evidence to develop a role-play-
ing game that models the dynamics between
land-use and supply chain systems. The rec-
ommendations in this report can support or-
ganisations working in this sector in moving
a step closer to more collaborative and inclu-
sive approaches in the soy supply chain. We
give a special focus to deforestation-free soy
policies, taking account of the ‘wickedness’ of
the problem.

Achieving sustainability in the soy supply
chain is socially complex. The evidence
indicates that achieving sustainability in
the soy supply chain system faces a high
degree of social complexity in three main
ways: (i) producers’ perception of their
right to deforest; (ii) unwillingness to pay
and hence share responsibility for sustain-
able soy in the supply chain; and (iii) lack
of representation of indigenous and local
communities in the sustainability agenda.

Recommendation: Effective conflict man-
agement and long-term benefits will be
enhanced by better integration of the so-
cially complex aspect of soy sustainability
to achieve more collaborative and inclusive
strategies. Further, because of the social
complexity of soy sustainability, managing
it is fundamentally a social process in which
skilled facilitated approaches are needed
to work intelligently with power differences
and conflicts. More practically, in terms of
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deforestation-free  policies, coordination
appears urgently needed to support nego-
tiations on definitions of what ‘deforesta-
tion-free’ means in an inclusive and collab-
orative way. This inclusive approach would
bring in not only soy supply chain actors,
but also related sectors involved in land-use
change (see Finding 2) as well as socially

Finding 2:

impacted groups. A transparent and inclu-
sive evaluation of the trade-offs of different
definitions for different stakeholders would
help the collaborative process (see Finding 4).
Independent, trusted and skilled facilitators
would be needed to aid parties in becoming
ready to negotiate for a truly collaborative
process (Box 1).

Technically complex elements in the soy
production and supply chain systems
are contributing to stakeholders’ differ-
ences in problem statements, objectives
and tactics. Two key challenging aspects
of the soy supply chain system that contrib-
ute to stakeholders’ differences in problem
statements, objectives and tactics are: (i)
complex land-use dynamics including the
role of other sectors and land-speculation in
deforestation and; and (ii) end market char-
acteristics of soy, that is, soy being a hidden
ingredient needed in high volumes for animal
feed to produce ‘cheap’ meat.

Recommendation: A shared understand-
ing of the dynamics between land-use and
supply chain systems would help stakehold-
ers understand each other’s positions well
enough to have intelligent dialogue about
the different interpretations of the prob-
lem. We suggest the use of the role-playing

game that we have developed to model
the complex dynamics between land-use
and the supply chain system, to be played
with stakeholders in important biologically
diverse regions of South America. This will
support a shared representation of land-use
dynamics, especially regarding the feedback
loops between land-use practices, land spec-
ulation and the role of different stakeholders
in the supply chain and other sectors in this
dynamic (Box 2). Further, to improve shared
understanding of supply chain issues, we
suggest the sharing the mental models of
different stakeholders around soy sustain-
ability issues, also developed in the context
of this project. When used in an iterative
way, the sharing of mental models can be
useful to support interactions and ongoing
discussions, helping to address misconcep-
tions, clarify misunderstandings, and permit
a deeper understanding of the issues at
hand (Box 3)

Finding 3:

Soy policies are leading to many unfore-
seen consequences because policies are
addressing only the technical complexity
in isolation from the social complexity of
the wicked soy problem. We have identi-
fied three main unforeseen consequences in
current soy policies which include: (i) erosion
of conservation behaviour and resentment

towards the conservation agenda; (ii) ‘panic’
clearing, that is rushed clearing activities in
response to expected clearing limitations im-
posed by new regulations; and (iii) displace-
ment of deforestation onto other regions
and other commodities, leading to changes
in trading patterns.

Luc Hoffmann Institute — Strengthening collaborative and inclusive strategies in deforestation-free soy supply chain
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Recommendation: We suggest using the
role-playing system games, developed in the
context of this project (Box 2), to assess the
unforeseen consequences of different policy
designs. Not accounting for potential unfore-
seen consequences can otherwise lead to
ineffective policy interventions. For example,
does working on economic incentives (e.g. tax
breaks, payments for ecosystem services or

Finding 4:

differentiated credit rates) shift the mindsets
of actors? And do these mind-shifts lead to
aggregated decisions that benefit sustainabil-
ity, or are there unforeseen consequences
for different stakeholders? We also suggest
during the role-playing game to debrief on
barriers and opportunities for incentives to
work for different stakeholder groups in dif-
ferent biodiverse regions.

Current policies for sustainability in the
soy supply chain may face chronic poli-
cy failure if there is the perception that
maximising success for one stakeholder
group is likely to come at the expense of
another. Indeed, despite various public-pri-
vate partnerships to support deforestation
free policies, the lack of approaches to inte-
grate public policy, business and local per-
spectives prevents the identification, design
and implementation of strategies to incentiv-
ise, create opportunities or regulate for more
sustainable business.

Finding 5:

Recommendation: Coordination appears
urgently needed to support negotiations
on definitions of deforestation-free in an
inclusive and collaborative way. A participa-
tory process is needed as part of this coor-
dination. The identification and evaluation of
trade-offs of different definitions and possi-
ble solutions would help the negotiation and
decision-making process to explicitly address
the values and objectives held by key stake-
holder groups. It would also effectively re-
duce the perception that maximising success
for one stakeholder group is likely to come at
the expense of another.

Integrating footprint measurements with
trade flow models has been increasingly
used as a way to promote more trans-
parent supply chains, but it but should
be used with particular care in socially
complex contexts. The use of footprinting
measurements - which aim to provide essen-
tial information on the negative environmen-
tal impacts that have occurred in production,
manufacture or consumption - can be useful
in decision-making but there should be trans-
parency also around what the footprint data
will be used for, why and when early in the
planning process with stakeholders so that
footprint as a tool and dataset is embedded in
inclusive and collaborative strategies.

Recommendation: We recommend that by
capturing a broader range of footprints iden-
tified by stakeholders, it will be possible to in-
corporate a larger number of actors’ objectives
and values in decision-making. In particular,
we recommend that such information could be
embedded in softer decision-making systems,
such as role-playing games, in order to help
stakeholders, tangibly realise the trade-offs of
different solutions in relation to these environ-
mental and social impacts (See Finding 4).
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Figure 1: Simplified summary of findings and recommendations
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INTRODUCTION

Supply chains have been described as the
arteries of our global society. Today, these
food arteries have become incredibly effi-
cient - as well as complex, fast-changing
and globally dispersed. They also often
involve globally dispersed producers at
one end and millions of consumers at the
other end, with the two ends of the val-
ue chain many steps removed from one
another. This spatial disconnect between
the consumption of agricultural commod-
ities and the location of their production
can lead to significant detrimental envi-
ronmental and social impacts. In view of
these impacts, supply chain sustainability
is rising in importance in the sustainabili-
ty agenda.

Achieving sustainability in supply chains is
often socially and technically challenging - in
other words ‘a wicked problem’ (Rittel & Web-
ber, 1973), requiring strategies under condi-
tions of complexity, volatility and uncertainty,
as well as often a high divergence of values
and objectives in a frequently uncoordinated
and dispersed supply chain (Figure 2). The ter-
minology of ‘wicked problems' was originally
proposed by Rittel and Webber, both urban
planners at the University of California, as
problems that cannot be successfully treated
with traditional linear, analytical approaches
(Rittel and Webber, 1973). They called these
unruly problems ‘wicked’ and contrasted
them with ‘tame’ problems. According to
them, tame problems are not necessarily
simple - they can be very technically complex
- but the ‘tame’ problem can be tightly de-
fined, and a solution fairly readily identified
or worked through (Rittel and Webber, 1973).
By contrast, a linear approach does not lend
itself well to a wicked problem because these

problems are riddled with a high degree of
complexity, uncertainty, and divergence and
ambiguity in viewpoints and values (Rittel and
Webber, 1973; Figure 2).

Supply chain sustainability is often socially
complex because of differences in stakehold-
er values and objectives, and it is this aspect
that often overwhelms policy approaches
(Conklin 2006; Australian Public Service,
2007). A result of this divergence can be a
high level of stakeholder conflict. The evi-
dence in this report indicates that achieving
sustainability in the soy supply chain system
also faces a high degree of social complex-
ity. Such conflicts are also often embedded
in wickedly complex production and supply
chain systems, characterised by non-linear
dynamics, multiple feedback loops, and
multi-causality, which together can result in
dramatic differences in stakeholders’' prob-
lem statements, objectives and tactics (Rittel
& Webber, 1973; Mason et al. 2018).

Further, because wicked problems are
multi-causal with many interconnections to
other issues, it is often the case that mea-
sures introduced to address one aspect of a
problem lead to unforeseen consequences
elsewhere (Rittel and Webber 1973; Larrosa
et al. 2017). Currently, policies for sustain-
ability in soy supply chain are also leading
to many unforeseen consequences because
policies are addressing only the technical
complexity in isolation from the social com-
plexity of wicked problems. Further, current
policies for sustainability in the soy supply
chain may face chronic policy failure if there
is the perception that maximising success
for one stakeholder group is likely to come
at the expense of another.

Luc Hoffmann Institute — Strengthening collaborative and inclusive strategies in deforestation-free soy supply chain
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This report is targeting organisations and
individuals interested in and responsible for
improving sustainability in the soy supply
chain. The report is based on the findings
of a co-produced project between a con-
sortium of universities and sustainability
practitioners in the soy sector. In this co-pro-
duced project, we have used a range of
approaches to support sustainability in the
soy sector, with a focus on the Cerrado in
Brazil, including: i) interviews with stakehold-
ers to ascertain their perception of barriers
and opportunities in soy sustainability; ii)
mapping sustainability commitments of soy

stakeholders and analysing challenges with
current policies; iii) developing new methods
for land-use and supply chain footprint; and
iv) using the evidence to develop a role-play-
ing game that models the dynamics between
land-use and supply chain systems.

The recommendations in this report can
support organisations working in this sector
in moving a step closer to more collaborative
and inclusive approaches in the soy supply
chain. We give a special focus to deforesta-
tion-free soy policies, taking account of the
‘wickedness’ of the problem.

Figure 2: Volatility, Uncertainty Complexity, and Ambiguity (often referred as VUCA in business
or wicked problem in policy) are key features of supply chains; adapted from Head (2008).

Volatility in the nature and dynamics of

change in supply chain. Low Moderate High
Uncertainty in relation to risks, conse-
quences of action, and changing trade Low Moderate High
patterns
Complexity of elements of sub-systems,
multiplex of forces, confounding of issues, Low Moderate High
no cause-and-effect linear chain
Ambiguity and divergence in problem

gurty & P Low Moderate High

statements, objectives, values and tactics

O
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MAIN FINDINGS AND RECOMMENDATIONS

Finding 1:

Achieving sustainability in soy supply chains is socially complex.

It is a key conclusion of the literature ar-
ound wicked problems that the social com-
plexity of wicked problems, rather than
their technical complexity, overwhelms
policy approaches (Conklin 2006; Austra-
lian Public Service, 2007). Yet solutions in
the field of supply chain sustainability are
often designed to mainly address their
technical complexity, ignoring their social
complexity. The evidence indicates that
achieving sustainability in the soy supply
chain system also faces a high degree of
social complexity in three main ways: (i)
producers’ perception of their right to de-
forest; (ii) unwillingness to pay and hence
share responsibility for sustainable soy in
the supply chain; and (iii) lack of represen-
tation of indigenous and local communities
in the sustainability agenda.

Firstly, a key socially complex aspect of soy
sustainability is the Brazilian producers’ per-
ceptions of ‘their right to deforest’ (Guerrero
et al. 2018, CFA output 4.2). Because of this
perception, supply chain policies such as de-
forestation-free policies have been viewed
by producers as ‘ranging from unrealistic
and unreasonable, to unfair and illegal’ (in
Guerrero et al. 2018, CFA output 4.2). This
perception affects ‘relationships among oth-
er supply chain actors as well as producers’
responses to the environmental agendas’
(in Guerrero et al. 2018, CFA output 4.2). For
example, ‘traders, Brazilian consumer-facing
companies and some NGOs see these (defor-
estation-free) policies as penalising produc-
ers that are already conserving and not those
who have already deforested and that do not
acknowledge the burden already borne be-

cause of the Forest Code’ (in Guerrero et al.
2018, CFA output 4.2). Brazil's Forest Code, a
set of laws passed originally in 1965, and
modified in 2012 and 2018, aims to protect
the country's vast forest landscapes by re-
quiring landowners to permanently maintain
a proportion of the land as forest (80% in the
Brazilian Amazon and 30% in the drier Cerra-
do). The laws were built around a system to
register farmers with claims to forested lands
in these key ecosystems.

In contrast to their counterparts in Brazil, Eu-
ropean consumer-facing companies see this
‘right to deforest’ given by the Forest Code
as problematic, because while some level of
deforestation is considered legal in Brazil it
does not mean that it is acceptable for con-
sumers in a European context. ‘This paradox
of ‘what is right’ creates challenges for defor-
estation-free policies, and for how they are
communicated’ (in Guerrero et al. 2018, CFA
output 4.2).

Based on this perception of the ‘right to de-
forest’, producers see that without compen-
sation or economic incentives a deforesta-
tion-free policy will not work (Guerrero et al.
2018, CFA output 4.2). A second key barrier
therefore preventing producers’ engagement
in soy policies such as deforestation-free is
the perceived economic impact that such
policies can have (Guerrero et al. 2018, CFA
output 4.2). Other supply chain actors in Bra-
zil are also concerned by this and in general
see this economic impact further affected by
a lack of alternative regional development
opportunities, and a lack of market and other
types of economic incentives (Guerrero et al.

Luc Hoffmann Institute — Strengthening collaborative and inclusive strategies in deforestation-free soy supply chain
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2018, CFA output 4.2). Lessons from soy cer-

tification show however that there is signifi-
cant lack of willingness from downstream ac-
tors and customers to pay for the cost of soy
sustainability (Virah-Sawmy et al. 2018, CFA
Output 1.2.1). The end market characteristics
of soy, including the fact that soy is a hidden
ingredient that is needed in vast volumes
for animal feed to produce ‘cheap meat’
(Virah-Sawmy et al. 2018, CFA Output 1.2.1)
may contribute to the lack of willingness of
customers and retailers to share that cost.
In other words, both the social and technical
complexity of the soy supply chain - including
the end market characteristics of soy - affect
the willingness to pay for sustainability.

While soy producers feel excluded and pe-
nalised by the environmental agenda, local
and indigenous communities are also ex-
periencing many negative impacts from the
soy industry (Virah-Sawmy et al. 2018, CFA
Output 1.2.1). For example, there is evidence
of increasing income inequality between soy
farmers, often coming from the elite class
from the South of Brazil, and local farmers
from the Amazon and Cerrado (Weinhold
et al. 2013). As Weinhold et al. (2013, p142)
note that ‘even as all levels of local popula-
tions benefit economically from the growth
of soybean production, large landowners
accrue, or are perceived to accrue, relatively
more gains (in the Amazon). Second, with
the macroeconomic and policy shifts in Brazil
from the 1980s, larger soy farms that became
established then in the central west of Brazil
became far more competitive. As a result,
only soy farms above 500 square hectares
became profitable - which led to a significant
number of small-scale family farms going
out of business, especially those in the South
(EnREDando, 2008; Garcia-Lopez and Arizpe,
2010). This inequality is reflected in the ag-
riculture sector, which shows that for Brazil,
1% of farms generate more than half of the
gross income of the sector (Navarro and Cam-
pos, 2013). Thirdly, soy expansion in Brazil

and its associated impacts on smallholder
farming have led to massive concentration
of land ownership and consequently raise
huge concerns over local community and
indigenous land rights. The consequences of
this are varied and complex and it is an im-
portant area of concern for bottom-up initia-
tives against soy farming (Garcia-Lépez and
Arizpe, 2010). Such complex impacts on local
communities and indigenous land rights ren-
der the soy sector extremely socially complex
(Virah-Sawmy et al. 2018, CFA Output 1.2.1).

The evidence would suggest that by ignoring
social complexity, some stakeholders may
have created more adversarial conditions for
sustainability - not only by entrenching pro-
ducers' positions that certain policies such
as deforestation-free soy are ‘unrealistic and
unreasonable, to unfair and illegal’ (in Guer-
rero et al. 2018, CFA output 4.2), but also by
exacerbating distrust and unwillingness to
engage (see later in unforeseen consequenc-
es). In this, it is important to bear in mind that
while sustainability conflict cannot be fully
resolved in the sense that conflict is eliminat-
ed, approaches are needed for working intel-
ligently with power differences and conflicts
(Conklin, 2006). This should enable different
sides to embrace and practice listening, re-
flection and learning, intelligent dialogue, and
negotiating and mediating from a place of
empathy and system awareness towards the
emergent future (Weisbord and Janoff, 2003,
2007; Scharmer, 2007; Dilts, 2016). Skilled fa-
cilitation is needed because these conflicts are
deeply sensitive and often linked to unequal
power relations and diverging attitudes and
values that are rooted in social and cultural
history. In this, skilled facilitation can aid par-
ties in becoming ready to negotiate.

Recommendation: Effective conflict manage-
ment and long-term benefit will be enhanced
by better integration of the socially com-
plex aspect of soy sustainability to achieve
more collaborative and inclusive strategies.
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Further, because of the social complexity of
soy sustainability, managing it is fundamen-
tally asocial process in which skilled facilitated
approaches are needed to work intelligently
with power differences and conflicts. More
practically, in terms of deforestation-free
policies, coordination appears urgently need-
ed to support negotiations on definitions of
deforestation-free in an inclusive and collab-
orative way. This inclusive approach would

include not only soy supply chain actors,
but also related sectors involved in land-use
change (see Finding 2) and socially impacted
groups. A transparent and inclusive evalua-
tion of the trade-offs of different definitions
for different stakeholders would help the
collaborative process (see Finding 4). Trusted
and skilled facilitators and negotiators would
be needed for an effective collaborative
process (Box 1).

Luc Hoffmann Institute — Strengthening collaborative and inclusive strategies in deforestation-free soy supply chain
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Finding 2:

Technically complex elements in the soy production and supply chain systems
are contributing to stakeholders’ differences in problem statements, objectives

and tactics.

Wicked problems are notoriously difficult
to clearly define. In fact, ‘the nature and
extent of a wicked problem depends on
which stakeholders have been asked; that
is, different stakeholders perceive the
problem differently. Often, each version
of the policy problem has an element of
truth — no one version is complete or ver-
ifiably right or wrong' (in Australian Public
Service, 2007, Rittel and Webber, 1973).
These diverging viewpoints arise often

because of the wickedly complex nature
of socioecological systems, characterised
by nonlinear dynamics, multiple feedback
loops, and multi-causality, which together
often result in stakeholders’ differences
in problem statements, objectives, and
tactics (Rittel & Webber, 1973; Mason et al.
2018). Two key complex aspects in the soy
production and supply chain systems that
are giving rise to stakeholders’ differenc-
es in problem statements, objectives and

Luc Hoffmann Institute — Strengthening collaborative and inclusive strategies in deforestation-free soy supply chain



14

tactics are: (i) complex land-use dynamics
including the role of other sectors and
land-speculation in deforestation; and (ii)
end market characteristics of soy, that is,
soy being a hidden ingredient needed in
high volumes for animal feed to produce
‘cheap’ meat (see Finding 1).

The debate concerning the drivers of defor-
estation in the Amazon and the Cerrado are
good case examples of the difficulty in defin-
ing the soy problem. On the surface, soy is
viewed by many as the driver of deforesta-
tion. Nonetheless, evidence that it is and that
it is not is being used on both sides of the
argument - those calling for the soy sector to
act more responsibly, and those saying it is
doing enough. For example, our own results
on the biodiversity footprint of soy in the Cer-
rado indicate that during the period 2000 to
2014, itis the combination of a range of types
of land use including planted pastures, and
soy and other crops that generate most of the
biodiversity impact (Duran et al. 2018, CFA
output 1.2.1). However, soy had the greatest
biodiversity impact per unit of land because
the soy crop had expanded to encroach on
pristine forest frontiers like Matopiba (Duran
et al. 2018, CFA output 1.2.1). So where does
this take us? Soy is the direct driver at the for-
est frontiers but works indirectly with other
commodity production in forest-agriculture
landscapes. In both landscapes, some argue
it is soy producers who are practising multi-
crop farming - and these arguments reflect
the complexity of defining the ‘soy’ problem.

Two principal pathways have been described
in explaining the indirect impacts of soy:

. (1) Influencing land markets: by occu-
pying enough pasture to significantly re-
duce local beef production, then raising
beef profits. Alternatively, as soy became
profitable, the land value increases and
farmers are incentivised to clear their

land to increase their property value; and

* (2) Influencing land displacement else-
where: by expanding into pasture, soy
displaces livestock production, with its
associated land clearing, to frontier re-
gions. Although the relative importance
of the different pathways hasn't been ful-
ly understood, existing evidence suggests
that soy's environmental impacts are
increasingly driven by influencing land
markets.

However, is land appreciation a soy farmer’s
problem, or a larger system problem - and
does it matter? Yes, it does - because the
quality of collective action will depend on
how we integrate different perspectives on
root problems with an open mind. If seen
only as a farmer’s problem, retailers with de-
forestation-free commitments may put pres-
sure solely on soy farmers and soy land-use.
If seen also as a Brazilian land opportunity
challenge or a global ‘cheap meat’ challenge,
then perhaps all stakeholders, not only soy
farmers, can meet each other on an equal
playing field. Shared representation of a sys-
tem can thus support co-created solutions
that are often deeply transformative.

A common understanding of these larg-
er complex system dynamics means that
‘the stakeholders understand each other’s
positions well enough to have intelligent
dialogue about the different interpretations
of the problem, and to exercise collective
intelligence about how to solve it (in Conk-
lin, 2006). Participatory approaches such as
role-playing games and sharing of mental
models, both of which this science-policy
project have contributed to, are known to
support discussion among stakeholders
over a collective system representation that
can lead to: 1) improving communication
and decision-making processes (Abel et al.
1998; Jones et al. 2010; Dray et al. 2012;
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Game et al. 2018); 2) identifying and over-
coming stakeholders’ knowledge limitations
and misconceptions associated with a given
driver (Morgan et al. 2002); 3) developing
more socially robust knowledge to support
negotiations over unstructured problems in
complex, multifunctional systems (Kolkmann
et al. 2005); and 4) identifying assumptions
in order to focus additional information and
research.

Recommendation: A shared understanding
of the dynamics between land-use and supply
chain systems would help stakeholders un-
derstand each other’s positions well enough
to have intelligent dialogue about the different
interpretations of the problem. We suggest
the use of the role-playing game, that we have
developed to model the complex dynamics

between land-use and supply chain system,
to be played with stakeholders in important
biodiverse regions of South America. This will
support a shared representation of land-use
dynamics - especially regarding the feedback
loops between land-use practices, land spec-
ulation and the role of different stakeholders
in the supply chain and other sectors in this
dynamic (Box 2). Further, to improve common
understanding of supply chain issues, we sug-
gest sharing the mental models of different
stakeholders around soy sustainability issues,
also developed in the context of this project.
When used in an iterative way, the sharing
of mental models can be useful to support
interactions and ongoing discussion, helping
to address misconceptions, clarify misunder-
standings, and permit a deeper understand-
ing of the issues at hand (Box 3).
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As part of this co-produced project, we have used science-policy information to develop a soy game
for stakeholder engagement (CFA output 4.2). The game models how soy farmer decisions are influ-
enced by interactions with multiple markets and traders (market barriers), multi-commodity farming
and changing commodity pricing (economic barriers), and the contrasting governance interventions
across a forest and a savanna biome (representing the Amazon and the Cerrado respectively) that
affects their notion of land rights (cultural barriers). Emerging results indicate that those landscapes
are in a lock-in towards forest transitions and leakage, due indeed to these strong market, economic
and cultural forces. The role-playing game can be used as a stakeholder engagement to test preferred

strategies of different supply chain actors that can be leveraged to move away from this current

lock-in.

Figure 5: First validation
of the soy game in Brazil
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Finding 3:

Soy policies are leading to many unforeseen consequences because policies
are addressing only the technical complexity, in isolation from the social

complexity of wicked problems.

Because wicked policy problems are
multi-causal, with many interconnec-
tions to other issues, it is often the case
that measures introduced to address one
aspect of a problem lead to unforeseen
consequences elsewhere — and on the
target aspect through feedbacks in the
system (Rittel and Webber 1973; Larrosa
et al. 2017). Not accounting for potential
unforeseen consequences can thus lead to
ineffective policy interventions. We have
identified three main unforeseen con-
sequences in current soy policies, which
are: (i) erosion of conservation behaviour
and resentment towards the conservation
agenda; (ii) ‘panic clearing’, that is rushed
clearing activities in response to expect-
ed clearing limitations imposed by new
regulations; and (iii) displacement of de-
forestation onto other regions and other
commodities, leading to changes in trad-
ing patterns.

Supply chain actors have reported that current
environmental laws, policies, or commitment
towards zero deforestation have led to per-
verse outcomes in the system (Guerrero et al.
2018, CFA Output 4.2). These unforeseen con-
sequences have included the erosion of con-
servation behaviour, resentment towards the
conservation agenda, and an increase in quick
and unnecessary land clearing in response to
a perceived threat of policy-induced changes
to land clearing rights (aka “panic” clearing)
(Guerrero et al. 2018, CFA Output 4.2). In this,
there is a risk that deforestation-free policies
penalise those who have previously adopted
conservation behaviours and thus lead to
unintended consequence in producers’ mind
shifts away from sustainability.

Deforestation-free policies can also lead to
other unforeseen consequences such as the
displacement of the problem elsewhere. For
example, deforestation-free interventions
within a limited geographic scope (e.g. the
Soy Moratorium, - a pact between some con-
sumer facing companies, soy traders, govern-
ment and the civil society, aims at preventing
the sale of soy from deforested areas in the
Amazon region ) have restricted the produc-
tion of commodities in one place, therefore
decreasing supply of those commodities and
encouraging displacement of production to
other locations. The unforeseen consequenc-
es were possibly the movement of large-scale
soy and cattle producers to other regions
such as the Cerrado of Brazil, the Chaco
region of Argentina, Paraguay and Bolivia
to acquire land for deforestation in ar-
eas where there are less strict regulations
(Lambin et al. 2018).

The fragmented nature of sustainability
activities can lead to changing governance
context which may then restructure trade
patterns and supply chain flows. Regions
with more lax deforestation regulations may
redirect the commodities to domestic mar-
kets (Lambin et al. 2018). For example, laxer
regulations in the Cerrado compared to the
Amazon may contribute to Cerrado soy being
directed to domestic soy market. This change
in trade patterns may explain why Brazil itself
is responsible for 45% of impacts on endem-
ic biodiversity in the Cerrado, the greatest
overall impact of any one country (Green et
al. 2018, CFA output 1.2.1).
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And even when deforestation-free commit-
ments apply to entire sectors or regions,
deforestation risks remain due to increase
in the risk of leakage via other commodities.
For example, under the Soy Moratorium,
on-property leakage may have occurred
when soy farmers continue to deforest for
non-soy land uses such as cattle ranching
(Lambin et al. 2018). Not accounting for such
potential unforeseen consequences can thus
lead to ineffective policy interventions.

These unforeseen consequences are often
the case because policies are addressing
only the technical complexity in isolation
from the social complexity of wicked prob-
lems (Larrosa et al 2017). They also arise
to the fragmented nature of sustainability
activities. These policies may create a lot of
volatility in the supply chain system - but in-
ertia in achieving sustainability. For example,
our work with stakeholders on barriers and
opportunities for improving sustainabili-

ty in the soy supply chain revealed a lot of
market inertia around deforestation-free
policies in that ‘traders lack incentives to

make change happen, consumer-facing com-
panies are averse to making the first move,
and where producers’ mindsets and the lack
incentives result in unwillingness to engage
in a conservation policy that goes beyond
the requirements of government legislation’
(in Guerrero et al. 2018, CFA Output 4.2).

Recommendation: We suggest using the
role-playing system games, developed in the
context of this project (Box 2), to assess the
unforeseen consequences of different policy
designs. Not accounting for potential un-
foreseen consequences can lead to ineffec-
tive policy interventions. For example, does
working on economic incentives (e.g. tax
breaks, payments for ecosystem services or
differentiated credit rates) shift the mindsets
of actors? And do these mind-shifts lead to
aggregated decisions that benefit sustain-
ability or are there unforeseen consequences
for different stakeholders? We also suggest
during the role-playing game to debrief on
barriers and opportunities for incentives to
work for different stakeholders’ groups in
different biologically diverse regions.

Luc Hoffmann Institute — Strengthening collaborative and inclusive strategies in deforestation-free soy supply chain



19  Luc Hoffmann Institute — Strengthening collaborative and inclusive strategies in deforestation-free soy supply chain




20

Finding 4:

Current policies for sustainability in soy supply chain may face chronic policy
failure if there is the perception that maximising success for one stakeholder
group is likely to come at the expense of another.

Many governments, private sector compa-
nies and their investors have committed
to deforestation-free supply chains. The
commitments form part of collective ac-
tion, for example of the Tropical Forest
Alliance of the Consumer Good Forum,
which is a global public-private partner-
ship to reducing tropical deforestation
related to key global commodities by
2020. Another example is the Amsterdam
Declaration, which was signed by Den-
mark, France, Germany, Italy, the Neth-
erlands, Norway and the United Kingdom
to lend public support to the implementa-
tion of existing private and public sector
commitments to achieve fully sustainable
and deforestation-free agricultural com-
modity supply chains in Europe by 2020.
However, to date, the lack of approaches
to integrate public policy, business and
local perspectives prevents the identi-
fication, design and implementation of
strategies to incentivise, create oppor-
tunities or regulate for more sustain-
able business (Green et al. 2018).

For example, delivery of deforestation-free
soy is dependent on the supply chain flow.
In other words, a signatory country for de-
forestation-free supply chain will not be able
to achieve their commitment, if they do not
know the soy flow in their supply chain. In this
regard, if the dominant soy producers, trad-
ers and downstream actors in a particular
country are not signing these commitments,
then the deforestation-free commitment of
this particular country could be meaningless.
Taking for example the Netherlands as a case
study, Green et al. (2018) show that a large
proportion of soy imported to the Nether-

lands, a country that is part of the Amsterdam
Declaration, is being sourced from traders
without zero-deforestation commitments. By
default, this means that the Netherlands will
not be able to fulfil or verify its deforesta-
tion-free commitments without understand-
ing its supply chain flow. On one hand, it
shows that any supply chain approach needs
a systematic and coordinated methodology
across public and private spheres to address
the technical complexity. But if viewed only as
technically complex, the Netherlands could
nudge businesses to source from only trad-
ers or countries that have zero-deforestation
commitments increasing the perception
that maximising success for one stakehold-
er group is likely to come at the expense of
another. Such a solution, in addition, could
also lead to unforeseen consequences such
as changes in trading patterns.

Another issue is that pledges vary in their
definitions of deforestation-free commit-
ments, including time-bound interventions
and criteria to achieve verifiable outcomes
(Lambin et al. 2018). Angela Guerrero's
interviews with soy stakeholders also con-
firm that there are variable definitions of
deforestation-free commitments in the soy
system, including between parent compa-
nies and their local entities (Guerrero et al.
2018, CFA Output 4.2). Her work indicates
‘that the definitions, include ‘no opening of
land of any kind’ (producer association), ‘no
conversion of natural habitats' (international
NGO), ‘no conversion of natural vegetation’
(trading company), ‘no conversion of native
vegetation’ (local NGO)' (Guerrero et al. 2018,
CFA Output 4.2). These variable definitions
and preferences frustrate attempts to align
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coordinatedactiontowardsdeforestation-free
soy supply chains (Guerrero et al. 2018, CFA
Output 4.2). Critically, these variable defini-
tions do not just reflect technical complexity,
but also the social complexity.

Recommendation: Coordination appears
urgently needed to support negotiations
on definitions of deforestation-free in an
inclusive and collaborative way. A participa-
tory process is needed as part of this coor-

dination. The identification and evaluation of
trade-offs of different definitions and possi-
ble solutions would help the negotiation and
decision-making process to explicitly address
the values and objectives held by key stake-
holder groups. It would also effectively re-
duce the perception that maximising success
for one stakeholder group is likely to come
at the expense of another. This helps to in-
crease legitimacy, credibility and ownership
of solutions.

BOX 4A: PARTICIPATORY TRADE-OFF ANALYSIS FOR DECISION-MAKING AS PART OF
NEGOTIATING PROCESS ON DEFINITIONS OF DEFORESTATION-FREE

To facilitate a participatory decision-making process, we recommend the use of a participatory trade-off
analysis that can facilitate transparent, logical and defensible decisions (Gregory et al. 2012). This process
focuses on addressing the values and objectives of those involved in the decision-making process. This is ac-
complished through a core set of steps that will help to structure and guide the thinking about the definitions
of deforestation-free and of solutions. These steps include: the identification of objectives (i.e. outcomes
sought from deforestation-free definitions); identification of potential management alternatives; explora-
tion of the consequences of the alternatives in relation to the objectives; and examination of the trade-offs
between objectives for different stakeholders. Such trade-off analysis has several advantages - it permits
analysis of problem components in detail, facilitates a shared understanding of the complexities and partic-
ulars of the problem, helps identify knowledge gaps, and because the approach is undertaken formally and
cooperatively, it supports

LAND - € CllAs :: defensible decision-making.

It can be used as part of the
process to support negotia-
tions on definitions of defor-
estation-free in an inclusive

and collaborative way.

Figure 6: Using role-play-
ing system game to ne-
gotiate land-use change
in the Amazon and the
Cerrado
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Finding 5:

A broader range of footprints is needed to incorporate a larger number of actors’
objectives and values in decision-making about negative impacts.

Integrating footprint measurements with
trade flow models has been increasingly
used as a way to promote more transpar-
ent supply chains (Gardner et al. 2018). The
use of footprinting measurements - which
aim to provide essential information on
the negative environmental impacts that
have occurred in production, manufacture
or consumption - can be useful in deci-
sion-making, but should be used with par-
ticular care in socially complex contexts.
We reflect on our approach of delivering
biodiversity footprint of supply chain to
stakeholders in the soy system.

Mapping the full life-cycle of commodities and
the set of actors involved provides essential
information on the impacts and responsibili-
ties, which has been one of the aims of this
project. Environmental footprints are excel-
lent tools to raise awareness about the im-
pacts associated with commodity production
and can prompt environmental action. They
also attract the attention of decision-makers.
Indeed, revealing where environmental im-
pacts have occurred, and the damage done,
can provide insights that guide future land-
use decisions. Indeed, Angela Guerrero’s
interviews with stakeholders revealed that
NGOs have played an important role in how
companies (consumer-facing companies and

soy traders alike) are responding to calls for
deforestation-free policies (Guerrero et al.
2018), partially due to their advocacy in rais-
ing awareness on environmental impacts.

We argue, however, that in socially complex
situations, environmental footprints should
be used with particular care. Specifically,
there should be transparency around what
the footprint data will be used for, why and
when early in the planning process with stake-
holders so that footprint as a tool and dataset
is embedded in inclusive and collaborative
strategies. Different footprints are valued
differently for different stakeholders. By cap-
turing a broader range of footprints, it will be
possible to incorporate a larger number of
actors’ values in the decision-making process.

Recommendation: We recommend that
by capturing a broader range of footprints
identified by stakeholders, it will be possible
to incorporate a larger number of actors’
values in decision-making. In particular, we
recommend that such information could be
embedded in softer decision-making systems
such as role-playing games - in order that
it helps stakeholders see the trade-offs of
different solutions in relation to these envi-
ronmental and social impacts, for informed
decision-making. (See Finding 4).
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While there are signs of greater awareness and
efforts to achieve sustainability in the wicked
problem of soy supply chains, there is a risk
that the negative impacts are shifted from
international markets to domestic markets
depending on the stringency of regulations.
There is much scope for optimism, but major
international efforts are required to ensure a
uniform and globalised approach, taking into
account both social and technical complexi-
ties. In particular, we urge organisations and
individuals interested in and responsible for
improving sustainability in the soy supply chain
to see that sustainability is fundamentally a so-
cial process, in which skilled and independent
facilitated approaches are needed to work sen-
sitively with power differences and conflicts.

Participatory research methods - such as
the role-playing system games and sharing
of mental models we propose - can support
the development of integrated, transparent,
inclusive and collaborative approaches. Such
research methods work by building a collec-
tive representation of the soy system, allowing
stakeholders to tangibly view the trade-offs
for different stakeholders, and assess the un-
foreseen consequences of different policies. In
this way, stakeholders understand each oth-
er's positions well enough to have intelligent
dialogue about the different interpretations of
the problem - and to embrace collective intel-
ligence in moving confidently towards a future
of sustainable soy for the benefit of all.

Luc Hoffmann Institute — Strengthening collaborative and inclusive strategies in deforestation-free soy supply chain



25

References

Abel, N., Ross, H. and Walker, P. 1998. Mental models in
rangeland research, communication and manage-

ment. Rangeland Journal 20:77-91

APSC — Australian Public Service Commission. 2007.
Tackling Wicked Problems: A Public Policy Perspec-
tive. Canberra: APSC, available at http://www.apsc.
gov.au/publications07/wickedproblems.pdf

Conklin, J. 2006. Dialogue Mapping: Building Shared
Understanding of Wicked Problems, John Wiley &

Sons, Chichester, West Sussex.

Dilts, R. 2016. Generative Collaboration: Releasing the
Creative Power of Collective Intelligence. Published

by Success Factor Modeling.

Dray, A. et al. 2006. The AtollGame experience: from
knowledge engineering to a computer-assisted
role-playing game. Journal of Artificial Societies and

Social Simulation 9:6.

Duran et al. 2018. Putting species back on the map:
devising a robust method for quantifying the bio-
diversity impacts of land conversion. Submitted

paper to Diversity and Distribution, 2018.

EnREDando 2008. En el marco del conflicto entre el
Gobierno y entidades agropecuarias en Argentina
No somos campo, somos tierra: Ambiente y Socie-

dad. Accessed December 15 2008.

Game, E.T., Meijaard, E., Sheil, D. and McDonald
Madden, E. 2014. Conservation in a wicked complex
world; challenges and solutions. Conservation

Letters 7(3):271-277.

Garcia, C., Dray, A. and Waeber, P. 2016. Learning begins
when the game is over: using games to embrace
complexity in natural resources management. GA-
|IA-Ecological Perspectives for Science and Soci-
ety 25(4): 289-291.

Garcia-Lépez, G.A. and Arizpe, N. 2010 Participatory
processes in the soy conflicts in Paraguay and Ar-

gentina. Ecological Economics 70(2): 196-206

Gardner, T.A. et al. 2018. Transparency and sustainability
in global commodity supply chains. World Develop-

ment (in press).

Green et al. 2018. Linking global drivers of agricultural
trade to on-the-ground impacts on biodiversity.

Submitted paper to Nature sustainability, 2018.

Gregory et al. 2012. Structured Decision Making: a prac-
tical guide to environmental management choices.

Wiley-Blackwell, Oxford.

Guerrero et al. 2018a. Identifying Barriers and Oppor-
tunities for Reducing Biodiversity Risk in the Soy
Supply Chain. A Contacted project report to WWF.
Submitted paper to Global Environmental Change,

2018.

Guerrero et al. 2018b. Mental models on reducing de-
forestation in supply chains: Insights from the soy
sector. Submitted paper to Global Environmental

Change, 2018.

Kolkman, M. J., Kok, M. and van der Veen, A. 2005. Mental
model mapping as a new tool to analyse the use of
information in decision-making in integrated water
management. Physics and Chemistry of the Earth
30:317-332.

Head, B. W. 2008. Wicked problems in public policy.
Public policy 3(2): 101.

Jones, N.A et al. Mental models: an interdisciplinary
synthesis of theory and methods. Ecology and

Society, 16: 1.

Lambin, E. et al. The role of supply-chain initiatives in
reducing deforestation. 2018. Nature Climate
Change 2018: 1.

Larrosa, C. et al. 2016. Unintended Feedbacks: Challeng-
es and Opportunities for Improving Conservation

Effectiveness. Conservation Letters 9(5): 316-326.

Mason, T. H. et al. 2018. Wicked conflict: Using wicked
problem thinking for holistic management of con-

servation conflict. Conservation Letters, e12460.

Morgan, M. G et al. 2002. Risk communication: a mental
models approach. Cambridge University Press, New
York, New York, USA.

Luc Hoffmann Institute — Strengthening collaborative and inclusive strategies in deforestation-free soy supply chain



26

Navarro, Z. and Campos, S.K. 2013. A “pequena producdo
rural” no Brasil CENTRO DE GESTAO E ESTUDOS
ESTRATEGICOS-CGEE A pequena producdo rural e
as tendéncias do desenvolvimento agrario. Brasilia
CGEE: 13-28

Redpath, S.M. et al., 2013. Understanding and managing
conservation conflicts. Trends in ecology and evolu-
tion, 28(2): 100-109.

Richards, P. 2015. What drives indirect land use change?
How Brazil's agriculture sector influences frontier
deforestation. Annals of the Association of Ameri-

can Geographers 105(5): 1026-1040.

Roberts, N. 2000. Coping With Wicked Problems. Naval
Postgraduate School, Monterey, California, Depart-
ment of Strategic Management Working Paper.

Rittel, H.W.). & Webber, M.M. 1973. Dilemmas in a gener-
al theory of planning. Policy Science 4: 337 155-169.

Scharmer, C.0., 2008. Uncovering the blind spot of lead-
ership. Leader to Leader, 2008(47): 52-59. http://
www.allegrosite.be/artikels/Uncovering_the_blind_
spot_of_leadership.pdf

Virah-Sawmy, M. et al. 2018. Sustainability gridlock in
a global agricultural commodity chain: reframing
the soy-meat food system. Submitted to Journal of

Sustainable Production and Consumption, 2018.

Weinhold, D., Killick, E. and Reis EJ. 2013. Soybeans, pov-
erty and inequality in the Brazilian Amazon. World
Development 52: 132-143

Weisbord, M.R. and Janoff, S. 2000. Future Search: An
Action Guide to Finding Common Ground in Organi-
zations and Communities. 2nd Edition, Berrett-Koe-

hler, San Francisco, 2000.
Weisbord, M.R. and Janoff, S. 2007. Don't Just Do Some-

thing, Stand There!: Ten Principles for Leading
Meetings That Matter

Luc Hoffmann Institute — Strengthening collaborative and inclusive strategies in deforestation-free soy supply chain



TOGETHER

CREATING
SOLUTIONS

Luc Hoffmann
Institute




