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A B S T R A C T

In this paper three approaches on transitions pathways are combined to study the role of agricultural nature
conservation in the Dutch land use domain for achieving internationally agreed climate and biodiversity targets.
The three perspectives used are the Multilevel Perspective (MLP), Initiative Based Learning (IBL) and Integrated
Assessment Modelling (IAM). The analysis provides insights in how the combination of different research ap-
proaches can lead to more comprehensive policy advice on how agricultural nature conservation could help to
achieve internationally agreed sustainability goals related to climate change and biodiversity. IAM shows under
which conditions agricultural nature conservation could be consistent with European and global long-term goals
regarding food security, biodiversity and climate. MLP provides insight into the extent in which agricultural
nature conservation has affected or changed the existing nature and agricultural regimes. IBL, finally, reveals the
challenges of encouraging agricultural nature conservation with policy measures. Our analysis shows that a
combined perspective provides a deeper understanding of the underlying processes, reasons and motives of
agricultural nature conservation, leading to more comprehensive policy recommendations.

1. Introduction

In order to achieve internationally agreed sustainability goals re-
lated to biodiversity and climate change, tremendous changes away
from business as usual are required. Land use plays an important role in
such a transition pathway, as many environmental, social, and eco-
nomic sustainability goals relate to land use and the affiliated ex-
ternalities (Fischer-Kowalski and Rotmans, 2009). More concretely,
habitat loss due to land use change is often considered to be a primary
driver for biodiversity decline (Pereira et al., 2012). Furthermore, land
use is responsible for a large share of greenhouse gas emissions, with
carbon dioxide (CO2) emissions from forestry and other land use con-
tributing about 10% to global emissions (IPCC, 2014). Changes in land
use are therefore crucial for achieving biodiversity and climate targets,
such as agreed under the Convention on Biological Diversity (CBD) and
the Paris Agreement (UNFCCC, 2015), while at the same time the im-
portant role of land for food production has to be acknowledged.

A vast number of actors and institutions on very different levels are
involved in the way society uses land, from individuals and farmers to
companies or social groups to national or supranational systems. Hence,
transition pathways in the land use domain are complex processes in

many ways (Berg, 2013; Manson, 2001; Mittleton-Kelly, 2003). As an
important share of land is used for production of food and feed (in
Europe 43.8% in 2014; World Bank, 2017), attention for combining
agricultural production with for example nature conservation to im-
prove the ecological resilience of land use is increasing. Improved
knowledge is needed for the design of new agricultural systems that
combine ecological resilience with efficient technologies. Research can
contribute to this by providing insight into transition pathways and
deriving implications on how these can be governed (cf. Gibbons, 2000;
Schneidewind and Singer-Brodowski, 2014).

Given the complexity of the task, it is more than unlikely that one
scientific school, method or discipline can capture and understand the
whole antecedents, prerequisites, processes and outcomes that relate to
transition pathways (Foran et al., 2014; Geels et al., 2016; Turnheim
et al., 2015). Methods and procedures to interpret transition pathways
from different scientific angles need to be applied, the findings of which
should be combined or compared in what could be understood as an
effort of inter- and transdisciplinary triangulation (Campbell, 1975).
Combining the findings made by different approaches may lead to a
more encompassing and robust understanding of the processes, out-
comes, and impacts of transition pathways. They may thus also produce
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more appropriate and legitimate implications for practice and policy
(Dewulf et al., 2005).

In this context, Geels et al. (2016) argue that low-carbon transitions
are best analysed through a combination of the following analytical
approaches: i) rational goal-oriented analysis with Integrated Assess-
ment Modelling (IAMs), culminating in a vision or general plan, ii)
identification of feasible and legitimate pathways with socio-technical
analysis using a multi-level perspective (MLP), and iii) assessments of
real-world initiatives and projects to explore transition pathways and
emerging options using initiative-based learning (IBL). Each of these
approaches has its own view on transition pathways and there are
several reasons why these approaches complement each other. IAMs
usually take a goal-oriented approach by starting from a specified long-
term target (such as the 2 °C climate target) to analyse transitions, using
backcasting to determine which kind of changes are needed to achieve
such a target. Due to their comprehensive representation of global
systems, IAMs allow to evaluate the implications of different policy
decisions on both the human and natural system, taking into con-
sideration interactions between these systems. However, due to their
focus on aggregated universal processes, various institutional, political,
social, entrepreneurial and cultural factors are usually under-
represented. Therefore, the scenario outcomes could be considered as
offering rather narrow technology-oriented perspectives on governance
aspects (Anderson and Peters, 2016; Peters, 2016; Stern, 2016; Victor,
2015). MLP analysis can fill this gap, as such analysis explicitly studies
the role of governance and actors in transitions. In MLP, transitions are
defined as “alterations in the overall configuration of transport, energy
and agri-food systems, which entail technology, policy, markets, con-
sumer practices, infrastructure, cultural meaning and scientific knowl-
edge” (Geels, 2011 p. 24). MLP analyses, however, have a limited goal-
oriented and forward-looking view as they usually focus on identifying
changes of systems and on what has happened in the past. However,
especially for analysing transitions related to achieving sustainability
goals, goal-oriented analysis is important (Geels, 2011; Smith et al.,
2005). Here, IAMs complement MLP by their strong forward-looking
and goal-oriented focus. Both IAM and MLP analyses disregard the local
level where transitions often begin: i.e. real-life development and the
direct processes related to transitions, which is the focus of IBL. IBL is
the foremost action oriented approach. Contrary to most IAM and MLP
research, IBL strongly adopts participatory approaches aiming to in-
stilling change in the course of its research undertakings (as in Berg
et al., 2015).

Given the above differences in views of transition pathways and
approaches to analyse them, we follow Turnheim et al. (2015) in our
definition of transition pathways: patterns of changes in socio-technical
systems unfolding over time that lead to new ways of achieving specific so-
cietal functions. This captures both the MLP and IAM perspective on
transition pathways: the MLP perspective focuses especially on the
changes in socio-technical systems, while the orientation of achieving
sustainability goals is captured by the new ways of achieving specific
societal functions. Transition pathways here thus take an active con-
notation, concerning themselves in what way(s) change may be effected
rather than what changes may occur or may be observed.

In this paper we apply this set of approaches to study developments
in agricultural nature conservation in the Netherlands as a practice in
land use, with the aim to gain insights on whether and how it could
help to achieve internationally agreed sustainability goals related to
climate change and biodiversity. Here, agricultural nature conservation
is understood as a transition in agricultural land use from intensive crop
production towards a multifunctional land use in which food and feed
production is combined with other functions of the landscape, such as
water storage and providing a diversity of plant and animal species. In
the broadest sense, agricultural nature conservation refers to the mea-
sures farmers are taking on and surrounding their farms that help to
protect the landscape (managed and natural), with agricultural pro-
duction remaining the most important function. Different forms of

agricultural nature conservation measures can be distinguished, in-
cluding species, border, and parcel management (Agriholland, 2015).
The Netherlands was chosen for our study as it is a small country with
high population density, so that every place has one or more particular
functions.

Although the three approaches are developing and responding to
criticisms (see e.g. Geels, 2011), every approach has its own char-
acteristics, methodologies and focus. Therefore it is helpful to keep
them distinct, in order to develop a richer picture (Geels et al., 2016).
This paper provides a first, exploratory attempt to combine the insights
from three different research approaches on transition pathways by
comparing, contrasting, and combining results derived from these ap-
proaches, based on the framework developed by Turnheim et al. (2015)
and Geels et al. (2016).

The paper proceeds as follows. Section 2 characterises the three
approaches and lays out the procedures for the joint approach taken
here. It points out what the approaches can contribute and what their
specific advantages and limitations are in understanding a transition in
agricultural land use. Section 3 outlines the present transition process in
the Dutch agricultural land use domain and offers relevant insights
gained from applying the three approaches individually. In Section 4
the findings are combined to point out how a combined analysis leads
to more comprehensive policy advice than single-approach under-
takings. Section 5 provides a discussion.

2. Theory

2.1. Integrated Assessment Modelling

Integrated Assessment Models (IAMs) have been developed to de-
scribe key processes in the interaction between human development
and the natural environment on a global scale. They provide a dynamic
and long-term perspective of global environmental change by devel-
oping scenarios. These scenarios are based on socio-economic and
policy storylines and some of them capture both direct and indirect
land-use change.

IAM methods and tools draw on functional relationships between
activities, such as provision of food, water and energy, and the asso-
ciated impact (Stehfest et al., 2014). These impacts include climate
change, air pollution, water quality, water scarcity, depletion of non-
renewable resources (e.g. fossil fuels, phosphorus), overexploitation of
renewable resources (e.g. fish stocks, forests), and effects on biodi-
versity (for IAMs which include models to assess this). IAMs can be a
useful starting point for more detailed regional assessment, but they do
not capture all impacts – changes in certain habitats, for instance, may
be better identified by empirical studies (Meller et al., 2015).

IAMs are particularly useful to:

• Assess the relative importance of different linkages within the so-
ciety-biosphere-climate system;

• Analyse the strength of different interactions and feedbacks;

• Estimate the consequences of various policy measures.

As an example, Fig. 1 shows the interactions in the IMAGE in-
tegrated assessment model framework (Stehfest et al., 2014). IMAGE
consists of a set of interlinked models, including an energy, climate,
agriculture and land use, and biodiversity model. In the IMAGE model
framework, global changes in agriculture and land use are affected by
drivers such as population and economic growth, policies, technologic
change, lifestyle change, and change in resources. Agriculture and land
use interact with energy supply and demand, for instance via bio-en-
ergy. Changes in land use affect the Earth system, such as vegetation,
nutrient cycles, the water cycle, and the climate via changes in land use
emissions.

An important limitation of IAMs is oversimplification of the tran-
sition process, due to only a limited attention to actors and their
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