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Goals 

1. Learn about the difference of inter- and transdisciplinary 

research 

2. Know about planning tools to organize inter- and 

transdisciplinary research 

3. Kick-start inter- and transdisciplinary process in TERRECO 



FROM DISCIPLINARY TO 

INTER- AND TRANS-

DISCIPLINARY RESEARCH 
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The disciplines dealing  

with environmental problems 

Natural Sciences 

Ecology 

Hydrology 

... 

Social Sciences 

Environmental Economics 

Environmental Psychology 

Human Geography 

… 

Engineering 

Industrial Ecology 

… 
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Definitions of inter- and transdisciplinarity 

1. Interdisciplinary research means joint efforts of different 

scientific disciplines 

Good for knowledge integration to better address (environmental) 

problems, which are by nature not organized along disciplines 

2. Transdisciplinary research means joint efforts of scientists 

and societal actors 

Good for defining research questions, which are relevant for societal 

actors 

Good for better implementation of research results 

But it means not that normative decisions are transferred from 

society to science!!! 
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The research cycle  
from Booth et al. (1995) The craft of research. University of Chicago Press. 

Results 

Research 

problem 

Research  

goal 

finds defines 

motivates 
helps to  

solve 

Problem  

from theory/ 
practice 



What is integrated in inter- and transdisciplinary 

research? 

Different disciplines of natural and social sciences.  

Different systems such as water, soil, air, and 

anthroposphere.  

Different modes of thought representaing different 

cognitive approaches. 

Different interests of stakeholders.  
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The inter- and transdisciplinary approach 

Scholz, R.W. and Tietje, O., 2002. 

Embedded case study methods: 

Integrating quantitative and qualitative 

knowledge. Sage Publications, inc.:  

Thousand Oaks, California.  
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…and how? Four types of knowledge integration  
(adapted from Mieg 2008) 
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ORGANIZATION OF INTER- 

AND TRANS-DISCIPLINARY 

RESEARCH 
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Mulitdisciplinary projects 
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Mieg et al. Four types of knowledge integration management in interdisciplinary research on cities and 

the environment . Cities and the Environment (2008) vol. 1 (1) pp. Article 6, 1-11 



Transdisciplinary projects 
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Mieg et al. Four types of knowledge integration management in interdisciplinary research on cities and 

the environment . Cities and the Environment (2008) vol. 1 (1) pp. Article 6, 1-11 



ORGANIZATION OF TERRECO 
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The TERRECO mission statement 
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TERRECO Workpackages 

WP I: Climate and Energy Exchange as Determinants of 

Ecosystem Services 15 

WP II: Sustainable Water Quality and Water Yield from 

Complex Terrain 17 

WP III: Ecosystem Gas Exchange, Production, and 

Biodiversity Impacts 19 

WP IV: Landscape Function, Ecosystem Services and Social-

Ecological Systems 
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Mulitdisciplinary projects 
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Mieg et al. Four types of knowledge integration management in interdisciplinary research on cities and 

the environment . Cities and the Environment (2008) vol. 1 (1) pp. Article 6, 1-11 



INTEGRATION OF 

KNOWLEDGE IN TERRECO 
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Modelling Framework:
Weather Station Network 
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Markets 
(producers and consumers)

Process-based Crop 
Growth Model 
(PIXGRO)

Soil

Current land 
use

Topography

Climate 

Expected Outcomes
- Future land use maps and impacts on examined ecosystem services
- Best management practices with regards to socio-economic and policy systems
- Optimal HWB of and trade-offs between producers and consumers
- Impacts of climate and market changes and adaptive management strategies

Socio-economic factorsField and household’s  properties Policy instruments

Land Use Decision-Making 
(Probability of Land Use and Impacts on Ecosystem Services)

(Bayesian Networks and Statistical Methods)

Empirical Crop 
Growth Model

Supply side 
of ASM

Income

Output prices

Population  
Demand 

side 
of ASM

Trade Model 
Crop 

literature
synthesis

Crop statistics

Alternatives

Mathematical Programming

Global Change Framework:



PLANNING TOOLS FOR 

INTERDISCIPLINARY 

RESEARCH 
41



Input-output tables verbal 
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PLANNING TOOLS FOR 

TRANS-DISCIPLINARY 

RESEARCH 
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Transdisciplinary Integrated Planning 

 Step 1. Goal formation  

Start with a normative guiding question concerning the development of 

the system under consideration. The guiding question defines the 

specific problem constellation (competed resources, indication of over-

use, etc.), the purpose of the planning and decision-making process, 

the system boundaries, the time restrictions, the contextual information 

required, etc. 

Step 2. System analysis  

Step 3. Scenario construction 

Step 4. Multi-criteria assessment 

Step 5. Strategy building 
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Logical Framework (LogFRAME) Methodology 

The logical framework or logframe is an analytical tool used to plan, 

monitor, and evaluate projects.  

It derives its name from the logical linkages set out by the planner(s) to connect a 

project’s means with its ends. 

Developed by US Department of Defense, and adopted by the US Agency for 

International Development in the 1960s.  

Applied and modified by many bilateral donors, including Germany, the United Kingdom, 

the European Union, Canada, and Australia. 

Source: http://www.isnar.cgiar.org/gender/hambly.htm - International 

Service for Agricultural Research – “Engendering the Logical Framework 

– Helen Hambly Odame, Research Officer, ISNAR, August 2001 
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TRANSDISCIPLINARY RESEARCH 

ON ECOSYSTEM SERVICES IN 

TERRECO 
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Apply the InVEST tool by the TERRECO team 
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The output 

InVEST tool parameterized 

for Haean catchment 

Scenarios for ES calculated 

and mapped 

Proposals for potential 

improvement of InVEST tool 

elaborated 
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Literature: Nelson, E., G. Mendoza, J. Regetz, S. Polasky, H. Tallis, D. R. Cameron, K. M. A. Chan, G. C. Daily, J. 

Goldstein, P. M. Kareiva, E. Lonsdorf, R. Naidoo, T. H. Ricketts, and M. R. Shaw. 2009. Modeling multiple 

ecosystem services, biodiversity conservation, commodity production, and tradeoffs at landscape scales. Front 
Ecol Environ 7:4-11. 



Mapping of ES 
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Literature: Nelson, E. et al. 2009. Modeling multiple ecosystem services, biodiversity conservation, commodity 

production, and tradeoffs at landscape scales. Front Ecol Environ 7:4-11. 



Scenarios of ES development 
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Literature: Nelson, E. et al.  2009. Modeling multiple ecosystem services, biodiversity conservation, commodity 

production, and tradeoffs at landscape scales. Front Ecol Environ 7:4-11. 



Further reading on inter and transdisciplinary research 

Wiek und Walter. A transdisciplinary approach for formalized integrated planning and 

decision-making in complex systems. European Journal of Operational Research (2009) vol. 

197 (1) pp. 360-370 

Stauffacher et al. Analytic and Dynamic Approach to Collaboration: A Transdisciplinary Case 

Study on Sustainable Landscape Development in a Swiss Prealpine Region. Syst Pract 

Action Res (2008) vol. 21 (6) pp. 409-422 

Stauffacher et al. Die Interaktion zwischen Wissenschaft und Gesellschaft in der 

transdisziplinären Umweltforschung . GAIA-Ecological Perspectives in Science (2008) vol. 

17 (4) pp. 396-398 

Wiek. Challenges of Transdisciplinary Research as Interactive Knowledge Generation 

Experiences from …. GAIA-Ecological Perspectives in Science (2007) vol. 16 (1) pp. 52-57 

Hirschhadorn et al. Implications of transdisciplinarity for sustainability research. Ecological 

Economics (2006) vol. 60 (1) pp. 119-128 

Hinkel. Transdisciplinary Knowledge Integration. Cases from Integrated Assessment and 

Vulnerability Assessment .  (2008) pp. 1-198 
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GROUP WORK: 

INTERDISCIPLINARY RESEARCH 

ON ECOSYSTEM SERVICES 
58
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Typology of ecosystem services 



Task: Identify interfaces between TERRECO-projects 

for four major ecosystem services 

Gather in groups focusing on one specific ecosystem service 

Interdisciplinary Ecosystem Service Groups (IESGs) 

1. Biotic production of commodities 

2. Climate regulation (carbon sequestration and retention of other 

greenhouse gases) 

3. Erosion regulation  

4. Water purification  

5. other? 

State in each group your research interests (Short!!) 

Identify interfaces between TERRECO-projects for a specific 

ecosystem services 
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