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SCOPE is a geo-design tool that enables users to assess multiple 
outcomes related to commodity production and alternative policies 
including total production, water availability, water quality, greenhouse 
gas emissions, and land conversion. The tool allows for examining on-
farm policy compliance and explore outcomes at local to landscape 
levels.

This document presents how SCOPE can provide important information 
to certification stakeholders on how an area could perform against a 
standard (or is performing against a standard) at the local, landscape, 
or jurisdictional level. In the future, the tool will be used to help 
voluntary sustainability standards (VSS) define performance-based 
targets for standard compliance and/or to inform a stepwise approach 
to compliance based on shifting targets and baselines with improved 
performance.

SCOPE also serves as an example of how geospatial datasets and 
predictive models can provide VSS valuable insights for standard 
design and impact forecasting. As they invest in their capacity to 
manage data, it will be useful for VSS to build and leverage key 
partnership. This project presents an on-going successful partnership 
between VSS and data experts, illustrating what can be done with data 
and how it can help VSS achieve their objectives.

“Intuitive 
interface and 

clearly a 
powerful tool. 
A good way to 

make data-
driven 

decisions.” 
- ISEAL Community Member
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EXECUTIVE SUMMARY



3

ABOUT THE PROJECT

SCOPE

The Modelling a Path to More Sustainable Landscapes project is a three-
year effort to spatially analyze the baseline risk of commodity production 
and the role of sustainability policies to mitigate those risks. We 
completed year two in June 2022, and we look forward to applying 
SCOPE to oil palm and rubber in year three.

More information on the Modeling for Sustainable Landscapes can be 
found at: www.isealalliance.org/innovations-standards/innovations-
projects/modelling-path-more-sustainable-landscapes. 

This project is possible thanks to a grant from the ISEAL Innovations 
Fund which is supported by the Swiss State Secretariat for Economic 
Affairs SECO. 

Disclaimer: The views expressed in this publication are those of the 
author(s) and do not necessarily represent those of the ISEAL 
Secretariat, ISEAL Community Members, or donor entities to the ISEAL 
Innovations Fund. 

The project is led by the University of 
Minnesota and Bonsucro, in partnership 
with the Roundtable on Sustainable 
Palm Oil, the Global Platform for 
Sustainable Natural Rubber, PepsiCo, 
Tetra Pak, and Diageo.



TABLE OF 
CONTENTS

4

Goals, objectives, and outcomes = 4

Problem statements and proposed solutions = 6

Introducing SCOPE in a nutshell = 9

The challenge: can commodity standards improve sustainability outcomes? = 10

The response: mapping the potential impacts of standard compliance  = 12

The engagement: what is SCOPE and geodesign? = 13

Case study 1 & SCOPE walkthrough: assessing impacts towards the SDGs = 17

Case study 2: helping financial institutions better target impact investing? = 29

Case study 3:helping mitigate global value chain risk = 33

Adaptability: applying SCOPE to other crops and VSS and optimization = 36



MODELING A PATHWAY FOR 
SUSTAINABLE LANDSCAPES 
PROJECT:
GOAL AND OBJECTIVES

The Modeling A Pathway For Sustainable 
Landscapes project aims to apply an 
innovative science-based approach to:

• Identify how and where Voluntary 
Sustainability Standards (VSS) can adapt 
to maximize impact; 

• Inform VSS stakeholders of risks in 
supply chains; 

• Identify policies that will increase uptake 
of VSS; 

• Identify the tradeoffs of VSS adoption; 

• Measure impacts of VSS on multiple 
commodities; and 

• Align impact reporting with Sustainable 
Development Goals.
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MODELING A PATHWAY 
FOR SUSTAINABLE 
LANDSCAPES PROJECT: 
OUTCOMES

• Make the business case for VSS 
before they are implemented

• Design outcome-based 
standards; 

• Identify how and where VSS can 
adapt to optimize efficiencies and 
effectiveness; and 

• Remove abstraction from the 
standard-setting consultation 
process

6



HOW CAN THE ISEAL COMMUNITY 
MAKE A CREDIBLE, SCIENCE-
BASED “BUSINESS CASE” FOR 
SUPPORTING VSS?

The problem: To date most of the VSS 
community has focused on measuring the “after-the-
fact” impacts of VSS. Yet given today’s absence of 
widespread existing monitoring and data collection 
at the farm-level, as well as the relatively low 
adoption and geographical coverage of many VSS, 
relying solely on post-hoc impacts to justify and 
inform the scaling of VSS strategy is impractical, if 
not impossible. 

In this project we developed and applied an 
innovative scientific approach, in partnership with 
four ISEAL members and corporate commodity 
buyers, that leverages existing and new datasets 
and empirical understandings on crop production 
and land-management practices to provide 
immediate, cost-effective insights on the expected 
outcomes and impacts from the adoption of 
commodity production standards.
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HOW CAN OUTCOMES BE 
BETTER INFORMED BY LOCAL 
CONTEXT AND ALIGNED WITH 
SUSTAINABLE DEVELOPMENT 
GOAL TARGETS AND 
INDICATORS? 

The problem: VSS criteria and indicators 
are often not aligned with public sector 
goals and targets. There is a lack of 
evidence on the potential role of VSS to help 
national governments achieve the SDGs.

In this project we examine how current 
production standard indicators within VSS 
systems are or could be modified to align 
progress towards the SDGs.
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HOW CAN VSS ADAPT TO NEW 
CHALLENGES AND REVISE THEIR 
PROGRAMS ACCORDINGLY TO BE MORE 
EFFECTIVE? HOW CAN ABSTRACTION BE 
REMOVED FROM THE STANDARD-SETTING 
AND REVISING CONSULTATION PROCESS?

The problem: Objective science-based 
information is often lacking in the VSS revision and 
standard-setting stakeholder process. 

In this project the VSS secretariat and corporate 
buyers informed the project scientists in the 
development of a “real-time” decision-support tool, 
SCOPE, enabling stakeholders to begin to objectively 
revise and evaluate optimal target requirements and 
indicators for managing and revising standard 
criteria and for determining performance-based 
criteria. 
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IN A 
NUTSHELL

SCOPE: The Sustainable Commodity Optimization and 
Performance Evaluation tool provides an intuitive web-
based interface that can be used to inform the planning 
and evaluation of more sustainable land use across 
sectors, including certification bodies, 
corporations, NGOs and governments. 

SCOPE can be used to define performance-based 
standards at the local and landscape level by assessing 
potential outcomes related to commodity production 
including total production, water availability, water quality, 
greenhouse gas emissions, and land conversion.

SCOPE can provide important information to certification 
stakeholders on how an area could perform against a 
standard (or is performing against a standard) at the 
local, landscape, or jurisdictional level.

There are many pathways to achieve 
environmental performance goals

 How do we do so at the least 
cost? 

 What and where are the “win-
wins”?

 How can we improve the design 
and implementation of 
sustainability policy to 
maximize benefits and 
minimize tradeoffs?

 How can we best communicate 
opportunities and tradeoffs?

Assess expected performance 
outcomes from implementing 
sustainable practices

 How to best communicate 
expected impacts? 

 How to verify impacts at 
scale? 

SCOPE

10



THE CHALLENGE: 
WHERE AND HOW CAN LARGE-
SCALE COMPLIANCE WITH 
COMMODITY STANDARDS 
LEAD TO IMPROVED 
SUSTAINABILITY OUTCOMES? 

One of the most pressing challenges 
facing society globally is how to meet 
the growing demand for food, fuel, 
and fiber in the face of climate 
change while sustaining ecosystem 
services and conserving biodiversity. 

To address this challenge, civil society 
groups and private sector actors are 
developing and promoting the 
adoption of voluntary sustainability 
standards (VSS) designed to increase 
the sustainability of agricultural, 
forest, and seafood commodity 
production around the world.  

While the adoption of VSS is 
increasing, albeit slowly, we still lack a 
clear understanding of the impact of 
implementing these schemes on 
sustainability, climate resilience, 
conservation, or social and economic 
outcomes.  
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THE CHALLENGE: CAN LARGE-SCALE 
COMPLIANCE WITH COMMODITY 
STANDARDS LEAD TO IMPROVED 
SUSTAINABILITY OUTCOMES? 
VSS are marketed as tools to help society achieve 
sustainability outcomes for people and planet. However, 
there are growing calls for more clarity and transparency 
on what compliance with these schemes means for 
achieving the increasing number of for Global Value Chain 
sustainability commitments made by VSS customers. 

Related questions were asked by our project’s corporate 
buyers and VSS secretariat partners. For example:

 What are the impacts from VSS compliance at scale?

 How could VSS be made even more impactful by 
building adaptability into criteria or thresholds? 

 Where should future VSS adoption efforts be prioritized 
and targeted?

Consequently, having the ability to quantify and map what 
a VSS scheme could deliver regionally or globally for a 
given set of environmental outcomes and then exploring 
and contextualizing outcomes for a given landscape was 
identified as an important outcome by the project’s 
partners. Furthermore, buyers of VSS products wanted to 
evaluate the expected sustainability impacts of alternative 
sourcing strategy scenarios compared to business-as-
usual. 

Customers of VSS are 

feeling increasing 

pressure to 

communicate internally 

and externally the 

expectations of shifting 

their supply chain to 

support a particular VSS. 
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THE RESPONSE: MAPPING AND 
QUANTIFYING THE POTENTIAL  
IMPACTS OF STANDARD COMPLIANCE

To understand the potential for large-scale adoption of 
VSS production standards to contribute to achieving 
corporate sustainability commitments and contribute to 
the SDGs, researchers at University of Minnesota in 
collaboration with practitioners from Bonsucro, Global 
Platform for Sustainable Natural Rubber (GPSNR), 
Roundtable on Sustainable Palm Oil (RSPO), PepsiCo, 
Tetra Pak, and Diageo developed and applied a novel 
geospatial impact forecasting model that translates farm-
level actions into predictions of landscape-scale 
outcomes and impacts. 

We leveraged long-term efforts already underway at the 
University of Minnesota and the Natural Capital Project to 
create a spatially-explicit data and modeling platform 
integrated with a novel geographic user interface, 
otherwise, know as the SCOPE geodesign tool.  

In this document we will provide background on the 
SCOPE tool and present three case studies to illustrate 
the potential use of this approach.

SCOPE lays the groundwork 
for:

 Assessing the degree that 
standards effectively achieve 
better sustainability 
outcomes

 Helping public, standard, 
business, and financial 
sectors identify and evaluate 
associated tradeoffs in order 
to improve standard content
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THE ENGAGEMENT: WORKING WITH KEY 
DECISION MAKERS TO MAXIMIZE UTILITY 
OF THE SCIENCE-POLICY RESEARCH
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Most decision support tools tend to focus only on baseline 
trends and conditions. A stakeholder can get information on 
their current situation (e.g., local water quality for drinking 
water is bad) but not so much on what actions they can take 
in the future to improve (e.g., where to best target a 
conservation practice? How this action improves my 
situation?). Furthermore, there is a need for information on 
how future decisions will impact multiple objectives and the 
need for an accompanying interactive interface that allows 
multiple stakeholders to visualize potential solutions. 

Collaborative Geodesign links cutting-edge science with 
stakeholder expertise through interactive real-time 
exploration and visualization. The tool supports a larger 
collaborative stakeholder process takes local data and the 
outputs from watershed-level ecosystem services and 
economic modelling and provides an on-the-fly interactive 
visualization and design interface for stakeholders to explore 
baseline conditions and to evaluate their own “what if?” 
scenarios to improve local conditions. 

The SCOPE tool also provides output tables highlighting the 
synergies and trade-offs with other stakeholder objectives. 
Stakeholders evaluate the baseline and scenarios directly 
map interface, then the tool scores their scenario and then 
compares to the baseline to see how “well” they did. 

The Practice of 
Collaborative Geodesign:

1. Build community connections 
within and between local people, 
businesses, and institutions 

2. Convene diverse stakeholders and 
facilitate participatory process to 
explore new opportunities within the 
community

3. Connect scholars, regional and 
local experts, and new industries to 
communities in ways that inform 
economic and environmental decision 
making

4. Create highly-accessible decision 
support tools to help local 
communities better understand the 
relationship between economics, 
environment, and community well-
being 



Define Problem,
Identify Goal, Objectives,

& decisions, Theory of Change, and Metrics

Identify & Generate Baseline & 
Alternative Scenarios, e.g., VSS 

compliance, performance targets, 
sourcing areas

Compile and Develop spatial data, e.g., 
on crop yields, fertilizer & water use, & 
area; global data on soils, climate, & 

land use; mills, plantations

Inform
Decisions

1

Synthesize and Visualize Results

Run analysis via Agriculture 
& Ecosystem Service Models 
to Assess scenario Outcomes

Iterate & 
Build Capacity

The Modeling a Path to Sustainable Landscapes project and the SCOPE tool takes a GeoDesign approach that utilizes 
geographic knowledge in order to collaboratively design and improve future outcomes and is informed by system thinking. 

2 3

4

5
7
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The SCOPE geodesign tool requires spatially explicit crop yield and 
extent data. Current and revised datasets are available at 
www.earthstat.org/ as the “Harvested Area and Yield for 175 
Crops” dataset. These data are computed with national, state, and 
county level agricultural census statistics from circa 2000, 2010 
and 2015 and are distributed to a 5-arc minute spatial resolution 
based on satellite observations of global cropland area. Our yield 
maps give a multiyear average to account for annual differences. 
The multiyear average also reduces the impact of year-to-year 
variation due to weather. Yield data are partitioned into irrigated 
and rain-fed based on output from the Global Crop Water Model.1

The SCOPE agriculture and ecosystem service model is based on 
an empirically derived yield model developed for rain-fed and 
irrigated crop production using a nonlinear least squares algorithm 
to fit climate-response curves to yield distributions by climate 
zone.2 The model estimates nutrient-response curves that 
explicitly consider soil quality and current rates of nitrogen and 
phosphorus fertilization using a combination of the best available 
data to calculate actual, optimum, and excess nutrient application 
rates. The final model utilized the Liebig law of the minimum to 
estimate the combined effects of water, nitrogen, and phosphorus 
inputs on yield. This law states that local crop yield is limited by 
the nutrients and water available in the environment that are in 
the the least quantity for plant growth.3

1 Global Crop Water Model: https://www.uni-frankfurt.de/45217988/
Global_Crop_Water_Model__GCWM

2 Mueller ND, et al. (2012) Closing yield gaps through nutrient and water management. 
Nature 490(7419):254–7.

3 https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/liebigs-law-of-
the-minimum

SCOPE utilizes outputs of 
global modeling to calculate 
a global map of crop 
production in terms of 
deviation from compliance to:
 Demonstrate potential impacts

 Identify sourcing regions

 Inform ESG reporting

 Target investments

 Provide/support quantitative decisions 
about the certification criteria and 
thresholds. 

 Provide replicable/updatable reporting and 
analyses as users' questions and needs 
change over time
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TESTIMONIALS 
FROM 
PROJECT 
PARTNERS:
HOW CAN 
WE USE 
SCOPE?
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“Demonstrate impacts of VSS members”

“Identify areas of high risk so 
that we can prioritize 

interventions in those areas”

“Identify areas of improvement for 
our policy framework so that we 
can improve performance and 

address areas which need 
improvement”

“Sustainability analysis of our 
sourcing of materials” 

“Planning sustainability 
projects for nature restoration” 

“Deepening the sustainability 
engagement with our customers, 

NGOs, and regulators” 



CASE STUDY 1: 
USING SCOPE TO ASSESS IMPACTS TOWARDS THE SDGS

One of the outcomes for the Modeling a 
Path to Sustainable Landscapes was to 
define and identify locally-informed 
landscape indicators that are aligned with 
the Sustainable Development Goals (SDG), 
their targets, and indicators. We focused 
on the environmental-related SDGs 
highlighted to the right and in the table on 
the next page you’ll find a list of the SCOPE 
output indicators and their relationship 
with specific SDG target indicator. 
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SDG 
Indicator

SDG Indicator Description Related SCOPE Indicator

2.3.1
Volume of production per labor unit by classes of farming/pastoral/forestry 

enterprise size
MT per production area by farm type

2.3.2 Average income of small-scale food producers, by sex and indigenous status Annual net returns (US$)

2.4.1 Proportion of agricultural area under productive and sustainable agriculture MT per x production area

6.3.2 Proportion of bodies of water with good ambient water quality kg N & P Export 

6.4.1 Change in water-use efficiency over time Change in mL water use per MT of production

6.4.2
Level of water stress: freshwater withdrawal as a proportion of available 

freshwater resources
mL water use

6.6.1 Change in the extent of water-related ecosystems over time Change in HA habitat

7.2.1 Renewable energy share in the total final energy consumption kwh per source

7.3.1 Energy intensity measured in terms of primary energy and GDP kwh per total production or acres by source

13.2.2 Total greenhouse gas emissions per year MT CO2 Eq

14.1.1 (a) Index of coastal eutrophication; and (b) plastic debris density Kg N & P Export 

15.1.1 Forest area as a proportion of total land area HA forest

15.1.2
Proportion of important sites for terrestrial and freshwater biodiversity that 

are covered by protected areas, by ecosystem type
Percentage of terrestrial habitat and freshwater habitat 

per area

15.2.1 Progress towards sustainable forest management HA under sustainable forest management

15.3.1 Proportion of land that is degraded over total land area Percentage of degraded land per area

15.4.1 Coverage by protected areas of important sites for mountain biodiversity HA of habitat in protected areas

15.4.2 Mountain Green Cover Index HA of habitat in mountainous areas

15.5.1 Red List Index HA of habitat for red list species

19

CASE STUDY 1: SCOPE INDICATORS ALIGNED WITH THE SDGS



CASE STUDY 1: 
ASSESSING SDG OUTCOMES 
USING SCOPE
Through a detailed walkthrough of the SCOPE geodesign tool, 
we will  provide evidence on the potential role of VSS to help 
national governments achieve the United Nations’ SDGs. 

For the following three case studies we will assess 
compliance scenarios for the environmental-related criteria in 
the Bonscuro version 4.0, the global production standard for 

sugarcane, see below. 

20

Indicator Standard Impact on
Efficiency

Impact on Expansion

Yield
> 50th percentile of 

estimated yields in the 
year 2000 by climate zone

Increased sugarcane 
production per unit area

Reduced need for 
expansion to meet demand

Water Quality
(Eutrophication 
Potential)

< 1.05 actual fertilizer
inputs1 / estimated 

optimum fertilizer inputs

Increased sugarcane 
production per unit 

eutrophication
NA

Water Use > 90 kg sugarcane / mm 
irrigation water applied

Increased sugarcane 
production per unit irrigation

Reduced expansion into 
areas where water 
demands are high

GHGECULT
< 40 kg CO2eq / metric ton 

sugarcane

Increased sugarcane 
production per unit GHG 

emission
NA

GHGELUC
< 50 kg CO2eq / metric ton 

sugarcane
NA

Reduced expansion into 
areas of high carbon stocks

1Fertilizer inputs defined to include nitrogen and phosphorus inputs.



CASE STUDY 1: 
WALK THROUGH

SCOPE is a web-based tool that allows 
users to estimate the global, country, and 
and regional environmental-related 
outcomes from compliance with a 
production standard or other land-use 
policy.  

Figure 1 is a screenshot of the SCOPE 
user interface. Here, users:

1. Select an area of interest  

2. Choose baseline and alternative 
scenarios to explore via easy to 
navigate dropdown windows 

3. Run the analysis 

Results can be viewed both spatially     
and as a table. 

Users can also compare two scenarios 
against one another and evaluate the 
absolute and percent change for a given 
outcome. 

Results are mapped as either absolute 
totals per year or total per hectare per 
year. SCOPE displays baseline circa 2000 
sugarcane production in terms of tons per 
year. 

1

1

2

2

3
3

4

4

5

5

6

6
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1 2

3

4

5
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Let’s walk through an example of using SCOPE 
to estimate how compliance with a VSS can 
help achieve SDG 13: Climate Action. We want 
to know how can farm-level compliance impact 
greenhouse gas emissions at a landscape 
scale? 

1. Select an area of interest. In this case let’s 
choose “globally.” We could also choose by 
county or sourcing region by selecting the 
feature on the map itself.

2. Choose “baseline or business as usual” for 
the first scenario.

3. Chose “Bonsucro” for the second scenario.  
Remember SCOPE always compares 
”Scenario 2” minus “Scenario 1.”

4. Next, click on “run analysis.”

5. Results can be viewed in a table as total 
absolute values for each indicator for each 
scenario. Also reported is the absolute and 
percent change for each indicator .

6. Click on the “Sugarcane layers” tab and 
select the Bonsucro scenario results layer 
for “Greenhouse gas emissions associated 
with cultivation.” These are emissions 
associated with on-farm fertilizer and plant 
residues. You can toggle between the 
Bonsucro and Baseline GHG emissions 
layers to explore differences. 

1

2

3

4

6

5
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CASE STUDY 1: 
WALK THROUGH



Estimated greenhouse gas emissions from cultivation for 
the ”Baseline” scenario = 11.34 Mt CO2-eq*

Estimated greenhouse gas emissions from cultivation for 
the ”Bonsucro” scenario = 5.49 Mt CO2-eq*

CASE STUDY 1: HOW VSS COMPLIANCE IMPACTS SDG 13.2.2
A POTENTIAL 52% REDUCTION IN GLOBAL EMISSIONS FROM CULTIVATION* 

Business-as-usual (BAU) or baseline scenario: Circa 2000 sugarcane 
production areas. These multi-year average yield data predate the initiation of 
the Bonsucro VSS, and therefore could be the basis for an unbiased evaluation 
of the potential environmental benefits of the standard.

Bonsucro scenario: Assumes baseline production areas have transitioned to 
full compliance with the environmental and production-related indicators from 
Bonsucro’s production standard version 4.0.  

Agriculture contributes to ~25% of global GHG emissions. With SCOPE we estimate baseline and forecast future emissions reductions from 
changing land use and land management. Here, we see that compliance with the Bonsucro production standard environmental criteria
would reduce the in-field emissions from sugarcane production by 5.85 Mt CO2-eq or 52% compared to business-as-usual. 

Change in global GHG emissions = Bonsucro scenario minus Baseline 
5.49 Mt CO2-eq -- 11.34 Mt CO2-eq = -- 5.85 Mt CO2-eq 

* Includes N2O and CO2 emissions from crop residues and fertilizer
23



Estimated greenhouse gas emissions from cultivation for 
the ”Baseline” scenario = 2.92 Mt CO2-eq*

Estimated greenhouse gas emissions from cultivation for 
the ”Bonsucro” scenario = 0.53 Mt CO2-eq*

CASE STUDY 1: HOW VSS COMPLIANCE IMPACTS SDG 13.2.2
A POTENTIAL 82% REDUCTION IN SUGARCANE RELATED EMISSIONS IN INDIA

With SCOPE we can evaluate the country-level outcomes of 
bringing agriculture production into compliance with 
Bonsucro’s environmental. In terms of SDG 13.2.2 – GHG 
emissions, compliance with Bonsucro could reduce emissions 
from cultivation by 82%. Co-SDG-benefits include 73% 
reduction in nutrient loading thus improving water quality and 
a 79% reduction in water use associated with sugarcane 
production. 

What about tradeoffs across the SDGs? If  we look at the 
outcome to other indicators in the results table, we see that 
achieving progress against SDG 13: Climate Action is 
dependent on the reduction in SDG 2: Zero Hunger. Sugarcane 
production and production area are reduced by 61% and 68%, 
respectively. 

24

Abbreviations: PRDINT, intensified production; PRDEXT, extensified production; WTRQUAL, water 
quality; WTRUSE, water use; GHGECULT, greenhouse gas emissions associated with cultivation; 
GHGELUC, greenhouse gas emissions associated with land use change; LUCNAT, conversion of natural 
land to sugarcane; LUCMAN, conversion of managed land to sugarcane



CASE STUDY 1: 
COUNTRY COMPARISON 

SCOPE allows us to not only compare policy scenarios but 
also compare the outcomes for different geographies. Here, 
we run the same scenario analysis as we did previously for 
India now for Brazil following the same steps. After running 
the analysis SCOPE populates the results table with the 
outcomes for Brazil just above those for India and for 
global. It’s an intriguing comparison as Brazil is the top 
producer of sugarcane by volume followed by India at 
number two. Interestingly, the climate and production 
practices of the two countries are quite different – most of 
Brazil’s sugarcane production is rainfed while over 90% of 
India’s sugarcane is irrigated. 

By looking at the Brazil and India results table, it is 
apparent that the bigger environmental gains across 
indicators would be realized by shifting India’s sugarcane to 
being Bonsucro compliant. In other words, greater net 
environmental outcomes would come from targeting 
adoption in India over Brazil. Like mentioned previously,  
within country comparisons across SDG indicators can 
uncover synergies and tradeoffs. India is a great example of 
potential tradeoffs between environmental and 
socioeconomic outcomes. 

On the next two pages we provide summary results from 
using SCOPE to analyze SDG related outcomes constrained 
by local context. For example, water use outcomes in water 
stressed basins and land conversion in global biodiversity 
hotspots. 
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ADDITIONAL DATA 
LAYERS: 
CONTEXTUALIZING 
RESULTS 
SCOPE includes several reference 
layers to help with contextualizing 
results. For example:

 Protected Areas

 Areas of High Conservation Value 
(HCV)

 Watershed data on

 Water stress

 Coastal Eutrophication 
Potential

 Unimproved/no drinking 
water

 Municipal water supply area

 U of ML/Global Forest Watch 
datasets

 User defined datasets can be 
readily added, too, such as:

 Mill, plantation location

 Buyer locations, e.g., bottling 
plants who by sugarcane

 Supplysheds

26

Sourcing data:

Certified sugarcane mill

Uncertified mill

Areas of “unimproved/no 
drinking water”

Source water areas for 
municipalities 

Deforestation and afforestation data 
from 2000-2021



CASE STUDY 1: SDG 6.4.2 IN WATER STRESSED BASINS

The potential impact of global uptake of Bonsucro VSS environmental indicators under future doubled sugarcane production for areas 
of high to severe water stress. The spatial representation of areas of high (orange) and severe (red) water stress is shown in the top 
panel. The relative change across the environmental criteria considered under the Bonsucro VSS relative to the BAU scenario for these 
high to severe water stress areas are shown in the bottom panel. Reported are the mean values across an ensemble of model runs that 
account for uncertainty in yield, nutrient demand, water demand, and carbon stocks. Abbreviations: PRDINT, intensified production; 
PRDEXT, extensified production; WTRQUAL, water quality; WTRUSE, water use; GHGECULT, greenhouse gas emissions associated with 
cultivation; GHGELUC, greenhouse gas emissions associated with land use change; LUCNAT, conversion of natural land to sugarcane; 
LUCMAN, conversion of managed land to sugarcane. Error bars represent 2 standard deviations of the mean.

Bonsucro - Business As Usual

-66%

Bonsucro and 
Source Water 
Shifts production away from 
arid ecosystems where 
annual freshwater use 
exceeds the Water Use 
standard 

Water benefit is most 
notable in high to severely 
water stressed basins

In these areas, total annual 
water use by sugarcane 
could be reduced by 66%.
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CASE STUDY 3: SDG 15.1 - 15.5 IN BIODIVERSITY HOTSPOTS

Bonsucro - Business As Usual
Bonsucro and Natural 
Habitat

Near-zero conversion of 
natural forest and savanna 
ecosystems even with large-
scale increases in sugarcane 
production (LUCNAT)

Disproportionate increase of 
new sugarcane production on 
existing managed lands 
(LULCMAN)

If these displaced land uses 
are not held to similar 
standards, could have a 
substantial environmental 
cost via additional land 
conversion 

The potential impact of global uptake of Bonsucro VSS environmental indicators under future doubled 
sugarcane production for areas of high biodiversity. The spatial representation of areas of high biodiveristy is shown in the 
top panel. The relative change across the environmental criteria considered under the Bonsucro VSS relative to the BAU scenario for 
these high biodiversity areas are shown in the bottom panel. Reported are the mean values across an ensemble of model runs that 
account for uncertainty in yield, nutrient demand, water demand, and carbon stocks. Abbreviations: PRDINT, intensified production; 
PRDEXT, extensified production; WTRQUAL, water quality; WTRUSE, water use; GHGECULT, greenhouse gas emissions associated with 
cultivation; GHGELUC, greenhouse gas emissions associated with land use change; LUCNAT, conversion of natural land to sugarcane; 
LUCMAN, conversion of managed land to sugarcane. Error bars represent 2 standard deviations of the mean. 28



CASE STUDY 1: 
VALUE OF SCOPE FOR VSS TAKE 
AWAYS

Bonsucro is capable of manifesting significant large-scale 
outcomes on the landscape such as zero deforestation 
and water-related targets such as 66% reductions in water 
use in water-scarce basins -- even though Bonsucro’s VSS 
was not originally conceptualized as a landscape or 
jurisdictional scheme -- it was designed with a focus on the 
farm scale.  

Bonsucro can use this information to further evaluate the 
development of context and performance-based indicators 
in line with national-level SDGs that will also inform a new 
set of core indicators needed to achieve standard 
compliance.

Bonsucro’s members can visualize and adapt their risk 
assessment activities in light with the outcome of the 
study, helping them to target their efforts through a 
targeted financing program of projects. We plan to expand 
these types of learning opportunities by working with RSPO 
and GPSNR. 
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CASE STUDY 2: HOW SCOPE CAN 
HELP FINANCIAL INSTITUTIONS 
BETTER TARGET IMPACT 
INVESTMENTS? 
We partnered with Finance in Motion who is responsible for 
managing the eco.business Fund. The eco.business Fund is 
structured as a public-private partnership with the 
participation of public investors, multilateral organizations, 
development finance institutions, NGOs, foundations and 
private institutional investors. Their mission is to promote 
business and consumption practices that contribute to 
biodiversity conservation, to the sustainable use of natural 
resources and to mitigate climate change in Latin America 
and the Caribbean and potentially expanding to Africa. 
Finance in Motion is responsible for managing the 
investment of these funds to financial institutions whose 
investment portfolios include certified agribusinesses as well 
as those adopting recommended best management 
practices. 

Specifically, our corporate and finance partners wanted to 
answer the following questions as applied to sugarcane 
production in Central America: 

1. How can eco.business Fund use natural 
capital information on risk as an additional eligibility 
criterion?

2. Given certification is already an eligibility criterion, how 
can information on standards provide additionality?

Outcomes:
Support a shift towards business 
practices
• Conserve biodiversity
• Use natural resources 

sustainably
• Mitigate and/or become more 

resilient to climate change

Funding criteria for financial institutions: 
• Either certified or adopting green practices 

Qualified financial institutions (FIs) and businesses: 
• Sustainable agriculture and agribusiness 
• Sustainable fishery and aquaculture 

• Sustainable forestry 
• Sustainable tourism 
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We used SCOPE to measure risk in terms of impacts 
on yields and agriculture production, water use, 
water quality, greenhouse-gas emissions, land 
conversion and habitat. To the right, we can see 
where adoption of Bonsucro criteria would increase 
and decrease nutrient loading  sugarcane 
production areas. 

Overall, we found great opportunity to improve the 
sustainable management of sugarcane production 
areas through investing in moving producers 
towards Bonsucro compliance. 

Adoption of Bonsucro would drive efficiency gains in 
over 62% of production areas across Central 
America and would dramatically improve current 
environmental performance for sugarcane 
production in Central America by:

 Increasing sugarcane production by 11%

 Reducing water use by 16%

 Reducing nutrient loading by 33%

 Reducing GHG emissions from cultivation by 
30%

 Generating a near-zero conversion of natural 
forest and grassland ecosystems 

CASE STUDY 2: 
TARGETING INVESTMENTS FOR 
IMPACTS USING SCOPE 
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Influence of adopting the Bonsucro production standard on nutrient loading. Top 
is business-as-usual and below is Bonsucro compliant production of sugarcane in 
Central America. 



Through our analysis, Finance in Motion 
acknowledged the potential for this information 
to serve as a new eligibility criteria for the 
eco.business Fund that would allow spatial 
targeting or pre-screening of funds to areas 
where the environmental risks are highest and 
the opportunity to maximize impact greatest. 

Second, SCOPE information on the risk 
mitigation potential from adopting specific 
production standards could be used to 
communicate what and where 
specific standards and practices should 
be adopted to address the biggest risks.

Future next steps would include modeling of 
economic risks to compare environmental 
versus economic returns from investing in 
producer-level VSS compliance. 
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Example of scaled-down results for the potential change in nutrient loading from sugarcane 
production under Bonsucro for the Mesoamerican Reef region. Blue color-gradient circles represent 
sugarcane mill locations and sugarcane demand. Highlighted in red color are key watersheds for 
conservation action.  

CASE STUDY 2: 
TAKE AWAYS



Perspective

“A game-changer and can redefine how business 
looks at the potential of sustainability standards.”

-The Coca-Cola Company
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“SCOPE can be a very interesting addition to 
sustainability analyses of corporate value chains 

and the global food system.”
- Tetra Pak



CASE STUDY 3: 
HOW SCOPE CAN HELP MITIGATE GLOBAL VALUE CHAIN RISK

An example of our modeling approach as cited in The Coca-Cola Company’s annual sustainability report: 
https://www.coca-colacompany.com/content/dam/journey/us/en/reports/coca-cola-business-and-sustainability-report-2019.pdf 
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CASE STUDY 3: 
HOW CAN BUYING VSS MITIGATE GLOBAL VALUE CHAIN RISK

SCOPE has been applied to individual corporate global 
supply chains to assess the potential outcomes from 
shifting procurement decisions to buying certified 
commodities. 

In this case study, the corporate client’s supply chain 
requirements for sugarcane presents 5% of the world 
trade in sugar. Like many other Global Value Chain 
buyers, this company has made a public commitment in 
to be 100% sustainably sourced. Bonsucro Certification 
was selected by the company to help meet its criteria for 
“sustainable-sourced” sugarcane. 

Here we show the potential natural capital benefits from 
adopting the Bonsucro Production Standards under a 
future scenario where sugarcane production is expected 
to double. We focus these results on the 29 countries 
where the company sources sugarcane. SCOPE 
demonstrated that by purchasing Bonsucro sugar the 
company would see significant direct natural capital 
benefits. 
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CASE STUDY 3:

Specifically, we found gains to natural capital 
benefits in terms of reduction in GHGs (66% 
from cultivation and 90% from land 
conversion), reduction of nutrient loading 
(46%), reduction in water demand (50%), 
and reduction in forest/grassland/savannah 
loss (93%). 

However, to achieve these benefits would 
require a shifting of sugarcane production 
away from arid areas including Pakistan and 
Northern India (a third of India’s production 
– the 2nd largest producer of sugarcane 
after Brazil) and thus likely costs in terms of 
logistical changes and loss economic returns 
to producers in those regions. 

Also, because of the Bonsucro’s restrictions 
on natural land conversion ~40% of 
increased sugarcane production will require 
the displacement of crops and other land 
uses on currently managed lands potentially 
negating the overall net benefits through 
indirect land-use change effects.

The company is currently using these SCOPE 
results to redefine their water scarcity and 
water quality related risks for sugarcane. 

REDEFINES HOW BUSINESS LOOKS AT SUSTAINABILITY 
RISKS AND IDENTIFIES SUSTAINABILITY SOLUTIONS

Achieving sustainable sourcing goals via commodity standards
• Bonsucro’s production standard’s potential to reduce supply chain impacts from 

sugarcane procurement 
• Increase current yields by 15%
• Reduce water use by 50%
• Improve water quality via reduced nutrient loading by 46%
• Climate change mitigation via reduced GHG emissions

• By 66% - from cultivation, e.g., N20 emissions
• By 90% - from land conversion 

• Habitat loss or natural land conversion reduced by 93%
• All while still meeting production demand

BUT WITH TRADEOFFS….

• Requires shifting non-compliant sourcing regions in SE Asia, 
especially in Pakistan and India, potential livelihood impacts

• Sugarcane production would be pushed into biodiversity hot spot 
regions that could have spill over effects, potential indirect impacts
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ADAPTABILITY: 
APPLYING SCOPE TO OTHER 
CROPS AND VSS AND 
OPTIMIZATION

SCOPE’s scientific methodology is 
transferable to a wide range of 
commodities and regions and allows 
for any number of alternative policy 
scenarios. 

SCOPE was originally developed and 
piloted for sugarcane to assess the 
global and regional impacts of 
adopting the Bonsucro VSS. 

The tool is currently being applied to 
other commodities and VSS 
schemes including palm oil and 
rubber, RSPO and GPSNR, 
respectively.

For future iterations of SCOPE, we 
plan to improve the user's ability to 
prioritize regions and performance 
targets by selecting their own 
weighting scheme for specific 
objectives and outcomes.  
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