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The 17 Sustainable Development Goals (SDGs) call for a comprehensive new approach to development rooted
in planetary boundaries, equity, and inclusivity. The wide scope of the SDGs will necessitate unprecedented
integration of siloed policy portfolios to work at international, regional, and national levels toward multiple
goals and mitigate the conflicts that arise from competing resource demands. In this analysis, we adopt a com-
prehensive modeling approach to understand how coherent policy combinations can manage trade-offs
among environmental conservation initiatives and food prices. Our scenario results indicate that SDG strategies
constructed around Sustainable Consumption and Production policies can minimize problem-shifting, which has
long placed global development and conservation agendas at odds. We conclude that Sustainable Consumption
and Production policies (goal 12) are most effective at minimizing trade-offs and argue for their centrality to the
formulation of coherent SDG strategies. We also find that alternative socioeconomic futures—mainly, population
and economic growth pathways—generate smaller impacts on the eventual achievement of land resource–related
SDGs than do resource-use and management policies. We expect that this and future systems analyses will allow
policymakers to negotiate trade-offs and exploit synergies as they assemble sustainable development strategies
equal in scope to the ambition of the SDGs.

INTRODUCTION
The Sustainable Development Goals (SDGs) agenda adopted by the
United Nations General Assembly in September 2015 articulates
conditions for sustainable management of social, physical, and ec-
ological elements of the Earth system in the Anthropocene (1, 2). In
aggregate, these 17 goals and 169 targets comprehend a road map to
“the future we want” in terms of human welfare and environmental
sustainability (3). Their underlying development agenda demands in-
clusive and sustainable policies promoting the welfare of the most vul-
nerable people and ecosystems (1–4) while avoiding the transgression
of planetary boundaries (5–7).

The scientific community has generated an impressive body of lit-
erature directly and indirectly informing SDG formulation by sector-
specific assessments covering climate change mitigation (8), energy
systems (9), food security (10, 11), agricultural productivity (12–14),
terrestrial ecosystem management (15), biodiversity conservation
(16), land-use change emissions mitigation (17), and sustainable con-
sumption (18). However, these studies are sector-specific and typically
ignore the synergies and trade-offs identified in multisectorial assess-
ments (19–23). This is a major shortcoming because the direct and
indirect effects of policies in service of specific goals can affect the suc-

cess or failure of others (24, 25). Outside of policy silos, the inter-
dependencies among goals can be identified and integrated into the
negotiation and operationalization of the SDGs.

In this analysis, we begin by identifying seven policy clusters,
each of which is defined by a set of closely related sustainable devel-
opment goals AQ3or targets coupled with three policies, or discrete global
responses to these goals (cf. F1Fig. 1). Within each cluster, policies are
mutually exclusive and span a range of ambition from inaction [busi-
ness as usual (BAU)] to committed action toward the relevant goals.
The policies are described briefly in T1Table 1 and in full detail in section
S1.3. Integrated SDG strategies are constructed by specifying exactly
one policy from each of the seven policy clusters. Strategies are sub-
sequently combined with one of three Shared Socioeconomic Pathways
(SSPs), or projections of population and economic growth and other
drivers (26), to form scenarios. The Global Biosphere Management
Model AQ4(GLOBIOM), a spatially explicit partial equilibrium model of
the agricultural, bioenergy, and forestry sectors (27–31), projects the
effects of each scenario on global food prices and environmental indi-
cators decennially through 2050.

RESULTS

Siloed SDG strategies
We begin with 14 single-policy strategies (active policy in exactly one
policy cluster and BAU in the remaining six: 2 active policies per cluster ×
7 clusters). These generate 42 GLOBIOM scenarios (14 single-policy stra-
tegies × 3 SSPs) that project futures in which the global community mus-
ters a discrete policy change in service of some subset of goals and
nothing further. Single-policy strategies are siloed insofar as the collec-
tive response to the comprehensive SDG agenda is limited to action on
the goals in a single cluster (cf. Fig. 1). For each scenario, environmental
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The fundamental question:  

 
 
How do we manage 
trade-offs among 17 
goals to make 
progress on the 
complete agenda?



Tradeoffs
Sustainability is not  
pursued in a vacuum:  
 

The question is how to manage 
tradeoffs to live within resource 
budgets.

Ambitious conservation 
policies will lead to 

food price increases.

Ex: 1st generation biofuels



Analysis framework:
• Looking at land system-

related SDGs 

• Based on the policy 
process 

• Not trying to identify the 
“best” policy directly 

• Can we see tradeoffs 
using a model like 
GLOBIOM? 

• Can these be 
independent of 
scenario construction?



• Identify thematic clusters of goals

Goals



• Identify thematic clusters of goals 

• Pair each cluster with a range of policy options  
(global implementation)

Goals into Policy



Goals into Policy into GLOBIOM

• Identify thematic clusters of goals 

• Pair each cluster with a range of policy options 

• Construct scenarios from unique combinations of policies



• Planetary boundaries define the solution space for environmental SDGs. 

• Fertile soil, stable growing  
conditions, clean water for  
drinking and agriculture are  
foundational to other goals. 

• Indicators & benchmarks 
for many targets. 

• Good place to start  
looking for  
co-benefits and  
tradeoffs.

GLOBIOM into indicators



GLOBIOM -> Indicators -> Goals

Each scenario is assessed on food prices  
& environmental outcomes decadally through 2050.



`

X-axis:  
environmental “score”  

LULUCF emissions,  
agricultural water use, 

deforestation,  
biodiversity loss 

fertilizer use

Y-axis:  
GLOBIOM food price index



Tradeoffs

More ambitious conservation agendas

lead generally to higher food prices.



Tradeoffs
• We can use GLOBIOM to see tradeoffs 

• Conservation policies included here can 
increase food prices by up to 20% in 2030 

• There is a tradeoff efficiency frontier that limits 
joint food price—environmental outcomes. 

• So the questions become: 

• What are we willing to pay or give up? 

• Can we move the tradeoff frontier?



Co-Benefits

Sustainable Consumption & 
Production (goal 12) can achieve 
conservation & reduce food prices.

Delayed or ill-considered action 
can increase the costs of 
essential conservation measures.



Co-Benefits
Sustainable  

Consumption  
& Production 

radiate co-benefits  
and create opportunities  

to achieve multiple goals.
Energy storage  
Fertilizer & water efficiency  
Climate-resilient agricultural infrastructure  
Waste & overconsumption reduction



Silos vs. Systems
• Healthy ecosystems are essential to 

development, but entail trade-offs. 

• Conservation measures affect food prices, 
but delayed action on climate will lead to 
even deeper food insecurity. 

• Sustainable Consumption & Production are 
key to achieving both environmental and 
food security targets simultaneously 

• www.globiom.org

http://www.globiom.org


Alternative Slides



Trade-offs
Sustainability, equity, and inclusivity 
cannot be pursued independently:  

New IIASA research shows  
that conservation policies  

lead to food price increases.
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