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18 months into the project

- The purpose of this brief is to inform policy mak-
ers and researchers in the field of development 
and the environment about the achievements dur-
ing the first half of the project period. 

Regional policy brief 
for Latin America
LUPIS is a research project concerned with  
the ex-ante assessment of land use policies.
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LUPIS draws on the European projects SEAMLESS and SENSOR which are develop-
ing tools for impact assessment.

Global

Continental

National

Regional

Farm

Field

Global

Continental

National

Regional

Farm

Field

Global

Continental

National

Regional

Farm

Field

Tourism  Conservation  Nature  Agriculture  Forestry  TransportEnergyTourism  Conservation  Nature  Agriculture  Forestry  TransportEnergy

SEAMLESSSEAMLESS

SENSORSENSOR

Source: LUPIS DoW

Global

Continental

National

Regional

Farm

Field

Global

Continental

National

Regional

Farm

Field

Global

Continental

National

Regional

Farm

Field

Global

Continental

National

Regional

Farm

Field

Tourism  Conservation  Nature  Agriculture  Forestry  TransportEnergyTourism  Conservation  Nature  Agriculture  Forestry  TransportEnergy

SEAMLESSSEAMLESS

SENSORSENSOR

Source: LUPIS DoW

SENSORSENSOR

Source: LUPIS DoWSource: LUPIS DoW

SEAMLESS, System for en-
vironmental and agricultural 
modelling; linking European 
science and society
www. Seamless-ip.org

SENSOR, Sustainable impact 
assessment, tools for environ-
mental, social and economic 
effects of multifunctional land 
use in European region. 
www.sensor-ip.org

LUPIS - the objectives
The ambition of the LUPIS partners is to increase knowledge of the 
impact of land use policies on socio-economic and environmental con-
ditions in developing countries. 

LUPIS will assess the strengths and weak-
nesses of new policies prior to their in-
troduction, i.e. ex-ante impact assessment 
through the development and application 
of tools and models. 

LUPIS will improve understanding of the 
complex linkages that exist between land 
use policies and sustainable development 
in developing countries. 

LUPIS will improve science-policy inter-
action on land use policies that are critical 
to the available resource base in partner 
countries.

LUPIS will develop tools that can be used 
in varying contexts; tools that can provide 
a basis for improved policy making with 
regard to land use planning.

LUPIS will develop GEO compatible da-
tabases and tools at global-, national-, and 
local scale. 

The LUPIS data portal will provide data 
to assist users to analyse the causal rela-
tionship between land use policies and 
sustainable development.
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 The choice of case studies are based on:

Case studies are relevant to the poli-•	
cy situation in the respective country 
cases. 

The case studies match the exper-•	
tise possessed by the partners in the 
country who will perform the data 
collection, modelling and analysis.

Data availability plays a crucial role •	
when developing and applying mod-
elling tools. Data must be available 
for the different steps of the sustain-
able impact assessment. 

Stakeholders consulted in the policy •	
forum express interest in the assess-
ment of the policy.

The selection of case studies
The project will test the generalisability of methods in widely varying 
circumstances. Case studies have been selected within seven countries in 
Africa, Asia and Latin America i.e. Mali, Kenya, Tunisia, China, India, 
Indonesia and Brazil.

Each case study relates to a priority problem in the country concerned, and to a 
policy that is likely to be appropriate for the application of models from SEAM-
LESS and SENSOR. 

The policies chosen for assessment  •	
have impacts on the three pillars of 
sustainable development.

Case studies are chosen so that some •	
general lessons can be drawn from 
them. 

Case studies have been selected at a •	
regional level.

The	case	studies	are	classified	ac-•	
cording to: the types of land use 
problems, the land use types af-
fected,	the	identified	drivers,	and	the	
temporal and spatial scales of the 
problem.

This	classification	enables	compari-•	
son of commonalities across con-
texts.
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The case studies

BRAZIL
the ways of life and cosmologies by a diverse popula-
tion.	Many	of	the	conflicts	have	arisen	mainly	due	to:	
poor law enforcements, lack of inspections and the re-
motenss of the area from the main urban areas of Bra-
zil. 
Drivers: immigration, poor law enforcement, lack of 
land tenure security. 
Land use types affected: large scale farming, forest ar-
eas, nature reserves, transport and infrastructure.

The case study area:
BR-163 is a federal highway of 1.780 km that crosses 
part of the states of Mato Grosso and Pará. It was built 
in	1974	and	opened	for	the	traffic	in	full	extension	in	
1976. 956 km are still not paved and the overall condi-
tions are very bad. It is in many cases the only means  
of communication for the local population. The need to 
transport local production and population is very much 
limited by the transport conditions. However, even with 
the	precariousness	of	the	highway	and	of	the	traffic,	that	
remains for long rain periods paralyzed, the deforesta-
tion in the sides of the road is increasing. Indigenous 
lands and National parks are under pressure from ag-

The land use problem:
The issue of this case study is linked to the planned pav-
ing of highway BR-163 road linking Cuiabá to Satarém 
in Amazonia. This area is a melting pot of social groups 
and interests and expresses the complex process of the 
occupation of the rain forest without previous long term 
planning. The planned paving has caused intense mi-
gration into the area, causing land grabbing and land 
speculation,	intensifying	social	conflicts.	Colonization	
contributes not only to sustain high deforestation rates, 
but also to increase logging activities. Land grabbers 
identify areas of the forest with potential for explora-
tion,	 increasing	 the	efficiency	of	 illegal	deforestation.	
Timber that is of economic interest is removed and sold 
to investors, while the remainder is burned, clearing 
the land for the introduction of pasture. Livestock usu-
ally succeeds timber because it demands small invest-
ment	 and	yields	financial	 returns	over	 a	 short	period.	
The	Amazon	is	threatened	by	deforestation	and	fires	in	
Brazil, resulting in loss of biodiversity and the biggest 
source of greenhouse gas emission in the country. The 
area	shows	conflicts	on	 land	ownership,	cultural	non-
adaptation to the forest conditions, and differences in 
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plan”, the “Action plan for Amazonia defores-
tation prevention and control”, and the “South 
American Infrastructure Integration Initiative”. 
Although commendable for the attemts to coor-
dinated different sectors of the federal bureau-
cracy, these plans considerably overlap.  

Knowledge to be gained;
Relevant issues for study include institutional 
barriers	such	as	 the	inefficient	presence	of	 the	
state and failing communication within the 
land registry system, which facilitates the ac-
tions of the land grabbers. The project aims to 
explore synergies between economic growth 
and environmental conservation in the region. 
The knowledge of such synergies should then 
contribute to minimize the to some extent un-
avoidable trade-offs related to the pavement of 
the road. 

ricultural activities in the vicinity, both small farmers 
and land grabbers who disrespect the borders of the re-
serves. The resources generated by farming and cattle 
raising in the North of Mato Gross correspond to 75% 
of the agricultural gross domestic product (GDP) of the 
state in 2003. The economic development of the munic-
ipalities in the North of Mato Grosso is largely due to 
agricultural expansion, especially soybean production, 
corn and rice. In the southern part of the road there is 
a notable presence of large farms producing cereals for 
the international market. Their production has to face 
difficult	 transportation	 situation	 to	 reach	 the	ports.	 In	
addition to the interests of the timber traders, large scale 
livestock farmers, and also small family scale farmers 
who demand best accessibility conditions, argue for the 
paving of the road. On the other hand the environmen-
tal lobby, represented by government agencies work-
ing with environmental issues, the judiciary branch and 
NGOs, argue against paving of the road.  As a concrete 
result of conservation policies, currently, a mosaic of 
indigenous territories and Conservation  units, both of 
integral protection and sustainable use, are located in 
the North of Mato Grosso.

Policies for assessment: 
The  most relevant public policies that affect Amazo-
nia can be grouped as follows: protected lands (con-
servation and sustainable use areas, and indigenous 
lands); colonization and land reform programs; and 
Infrastructure programmes (road-building/paving, and 
hydroelectric power plants). One of the most promising 
trends in frontier governance is the growing capacity 
of municipal governments for environmental and de-
velooment planning. Land use policies in the Amazon 
are usually designed and applied in a rather uncoordi-
nated way by several agencies and ministries. However, 
the central government has recently tried to coordinate 
loose actions under a few programs aimed at contain-
ing deforestation and promoting sustainable develop-
ment of the region. The most important plans are the 
“Sustainable Amazonia plan”, the “Sustainable BR-163 

BRAZIL
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A stakeholder approach is adopted to identify policy relevant measures for analysis 
through the national policy forum, explore the institutional compatibility and policy 
responses through interaction with the international policy forum, and discuss indi-
cators relating to socioeconomic and environmental impacts.

National and international policy forums are organized. These include representa-
tives from ministries, private sector, and NGOs. Through dialogues these explore 
linkages between land use policies and sustainable development.  

Science - policy interaction in LUPIS 

BRAZIL:
The national policy forum organised by the LUPIS part-
ners from the Fundacäo Universidade de Brasilia (CDS-
FUB) aimed primarily to present and discuss with differ-
ent authorities the objectives, strategies and methodologies 
being used in the LUPIS project. Secondly, the forum fo-
cused	on	discussion	and	identification	of	the	main	land	use	
conflicts	and	policies	influencing	the	case	study	area.	An	
important  focus was also to receive feedbacks from stake-
holders regarding the current state of land use policies on 
the BR-163 highway. Representatives from the Ministry 
of Environment, from the the Ministry of National inte-
gration, the Public ministry, the Brazilian National insti-
tute of colonization and agrarian reform, a representative 
from EMBRAPA cerrados, from the Secretary of environ-
ment (municipality of Sinop), The Federal district agency 
of water supply and sewage treatment, the University of 
Rennes (France) and researchers from CDS- FUB, attend-
ed the forum. Important aspects in the forum included; 
“how and which public policies will be efffective along 
the axis of BR-163 highway?”, Institutional fragility in the 
implementation of public policies, and the main trade-off 
in the region related to the promotion of agribusiness in 
the region, renegotiating debts of rural producers, as well 
as offering credits for mechanization, and on the other had, 
the need for environmental conservation.  
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Four end users and their respective 
needs	 are	 identified	 in	 the	 LUPIS	
project:

The LUPIS scientist partners: 
will have access to all data collected by LUPIS; 
social, economic and environmental indicators 
at global, national or local scale to perform anal-
ysis on the causal relationship between policies,  
land use and sustainable development. They may 
access graphics, maps, tables, policies, metadata 
on all data of the project with functionality for 
downloading datasets.

LUPIS modell users: 
display and deliver to end users results of mod-
elling tools run on each case study

Policy makers:
this includes national and regional policy mak-
ers, e.g. agricultural and rural development de-
partments, Land use Planning departments. In-
ternational policy makers include the EU, FAO, 
the African-, Asian and Latin American Devel-
opment Banks. They may access graphics, maps, 
tables, policies, and a number of key indicators 
or combinations of these indicators for monitor-
ing effects of policies. They can also  down load 
tables and policies. 

The public:
including private companies, local communi-
ties, and agricultural reserach centres, may ac-
cess graphics, maps, tables, policies. 

The LUPIS Data Portal and the end-
user approach
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The methodological framework
How to assess the impact of land use policies on production and
usage systems?

Pre-modelling

Modelling

Post-modelling

Case study definiton / system description

Identification of causal chains in the sys-
tem: DPSIR

Indicator selection: SD targets, land use 
functions, indicators

Scenario description, including reference 
situation, baseline-, and policy scenario.

Institutional context

Review and selection of assessment tools: 
models, knowledge rules, response func-
tions

Adaptation and / or development of as-
sessment tools

Application of assessment tools

Indicator integration and formation 
Single indicators, composite indicators, 
land use functions

Sustainable development evaluation

Multi-criteria analysis, trade-off analysis
Institutional analysis

Visualisation / documentation / commu-
nication Tables, graphs, spider diagrams, 
maps, text

The problem is analysed and translated into sce-
nario descriptions. Biophysical, socio-economic 
and institutional information describes the context 
in which a policy is to be implemented. Based on 
this, causal chains between drivers, policies and 
indicators	 can	 be	 defined.	 The	 DPSIR	 (driver,	
pressure, state, impact, response)  framework 
may be used to identify causal chains. A selection 
of	relevant	indicators	are	made	based	on	defined	
sustainable development targets (environmental, 
economic, social and institutional).  Reference 
scenarios and policy scenarios must be chosen 
and analysed in relation to the current situation. 

Modelling is the quantitative assessment of the 
impact of drivers and policies on selected indica-
tors.	When	the	causal	chains	are	identified,	these	
can be translated into tools - the models /knowl-
edge rules that can assess them. These tools need 
to be adapted to the case study situation. If tools 
are irrelevant, too complex or too data demand-
ing, other tools should be used or developed.   

Indicators selected from the indicator framework 
in the pre-modelling phase, calculated in the mod-
elling phase, will now be grouped and weighted 
into Land Use Functions, and if required into com-
posite indicators. Stakeholders must be consulted 
to identify case relevant thresholds and targets. A 
multi-criteria analysis will be adopted to test re-
sults against the dimensions of sustaiable develop-
ment. It is desirable to have a common approach 
for presenting results; the spider diagram allows 
results of multiple indicators along with reference 
levels, thresholds and targets for sustainability to 
be included. 
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SD evaluation in LUPIS 
Source: Verburg  2008

Sustainable development
in LUPIS

criteria (thresholds and targets).
5. Analysing trade-offs between indicator values will 
give information to what extent the modelling exer-
cise will deviate from the original SD goal. Accept-
able trade-offs between indicators depend on policy 
makers opinion.
6. A feedback loop is proposed evaluating eventual 
deviations of model outputs with the original SD 
goals.

Sustainable	development	in	LUPIS	is	defined	as	the	elimination	of	poverty	of	present	and	
future generations through management of land and natural resources which avoids the risk 
of radical ecosystem change. In LUPIS, stakeholder interaction is crucial, especially when 
interpreting the results from the models of the impact of land use policies on SD.  In develop-
ing countries institutional context is of great importance. Improving the three dimensions of 
SD (economic, social and environmental) is only possible when the appropriate institutional 
arrangements are in place. Stakeholders provide the institutional context.

1. Stakeholders sets the SD goals for the different 
economic, environmental, and social dimensions.
2. Indicators are produced in the modeling phase as 
a response to the assessment of a selected policy.
3. The relative strength of the different dimensions 
are assessed by the stakeholders using multi crite-
ria	analysis,	cost	benefit	analysis,	or	sustainability	
choice space (SCS).
4.	SCS	is	defined	as	the	space	of	acceptable	impacts	
of	policy	choices	according	to	defined	sustainability	
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The LUPIS partner consortium
Ashoka Trust for Research in Ecology  and the 
Environment (ATREE), India

Nanjing Agricultural University (NJAU) China

Institut d’Economie Rurale (IER), Mali

Gadjah Mada Univeristy (GMU), Indonesia

Fundacäo Universidade de Brasilia (FUB) 
Brazil

Alterra, Netherlands

Embrapa - Brazilian Agricultural Research Cor-
poration, Brazil.

Université Gaston Berger (UGB), Senegal

Institute National de la Recherche 
Agronomique du Niger (INRAN), Niger

LEI Wagningen UR, 
The Netherlands

Centre de Coopération International en Re-
cherche Agronomique pour le Développement 
(CIRAD), France

University of Oslo, The Centre for Develop-
ment and the Environment SUM, Norway

Wageningen University (WU), The  Nether-
lands

Leibniz-Zentrum fuer agrarlandschafts und 
Landnutzungsforschnung (ZALF) Germany

Institut des Régions Arides (IRA), Tunisia

Kenya Agricultural Research Institute (KARI), 
Kenya 
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