
Journal Pre-proof

Uncovering the dynamic complexity of the development of small–scale biogas 
technology through causal loops

Hynek Roubík, Jana Mazancová, Jan Rydval, Roman Kvasnička

PII: S0960-1481(19)31891-9
DOI: https://doi.org/10.1016/j.renene.2019.12.019
Reference: RENE 12728

To appear in: Renewable Energy

Received Date: 17 December 2018
Accepted Date: 04 December 2019

Please cite this article as: Hynek Roubík, Jana Mazancová, Jan Rydval, Roman Kvasnička, 
Uncovering the dynamic complexity of the development of small–scale biogas technology through 
causal loops,  (2019), Renewable Energy https://doi.org/10.1016/j.renene.2019.12.019

This is a PDF file of an article that has undergone enhancements after acceptance, such as the 
addition of a cover page and metadata, and formatting for readability, but it is not yet the definitive 
version of record. This version will undergo additional copyediting, typesetting and review before it 
is published in its final form, but we are providing this version to give early visibility of the article. 
Please note that, during the production process, errors may be discovered which could affect the 
content, and all legal disclaimers that apply to the journal pertain. 

© 2019 Published by Elsevier.

https://doi.org/10.1016/j.renene.2019.12.019
https://doi.org/10.1016/j.renene.2019.12.019


1

Uncovering the dynamic complexity of the development of small–scale 
biogas technology through causal loops 

Hynek Roubík1, Jana Mazancová1*, Jan Rydval2, Roman Kvasnička2

1Department of Sustainable Technologies, Faculty of Tropical AgriSciences, Czech University of Life Sciences 
Prague, Czech Republic (roubik@ftz.czu.cz; mazan@ftz.czu.cz)

2Department of Systems Engineering, Faculty of Economics and Management, Czech University of Life Sciences 
Prague, Czech Republic (rydval@pef.czu.cz; kvasnicka@pef.czu.cz)

Email: *mazan@ftz.czu.cz, Phone: +420 22438 2508

Corresponding address: 
Czech University of Life Sciences Prague, 
Kamýcká 129, 165 00 Prague 6 – Suchdol, 
Czech Republic

Highlights
 This paper uses an innovative approach that uses system dynamics.
 A system dynamics complex model is proposed according to the motivation of farmers to 

well-functioning biogas plants.
 The causal loop diagrams will serve as a decision support and policy-making tool for 

influence assessments of various measures and decisions.

Abstract

The objective of this study is to identify the system of implementation of small-scale biogas technology 
from the farmer's perspective, presenting all of the major stakeholders, factors and processes involved 
and to establish the principle relationships and feedbacks among them. This paper uses an innovative 
approach to the problems using the methodology of system dynamics and employing causal loop 
diagrams elaborated using data collected from the target groups (biogas plant owners, facilitators, key 
informants) in Vietnam from 2016 - 2017. The results show the complete causal loop diagram, where 
the motivation of farmers is a key variable that influences the final decision regarding purchasing (or 
not) a biogas plant and keeping it (or not) functional. The important variables and relationships are 
clustered into technical, financial, and satisfaction aspects. The causal loop diagrams will serve as a 
decision support and policy-making tool for influence assessments of various measures and decisions.
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