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“Intuitive 
interface and 

clearly a 
powerful tool. 
A good way to 

make data-
driven 

decisions.” 
- ISEAL Community Member
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ABOUT THE PROJECT

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: 
https://www.isealalliance.org/innovations-standards/innovations-projects/
modelling-path-more-sustainable-landscapes. 

Who is this document for? 
This document is for people interested in increasing the value and integrity of data 
and in assessing the potential impacts of policy decisions in terms of agriculture 
production and environmental outcomes. 

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

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.

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

https://www.isealalliance.org/innovations-standards/innovations-projects/modelling-path-more-sustainable-landscapes


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
3



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. 

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
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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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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. 7



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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