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Concept for Characterising Socio-Economic Drivers of and 

Pressures on Biodiversity 
 

ABSTRACT  

 

This article develops eleven criteria focusing on the relative importance and strength of 

different, especially socio-economic drivers of and pressures on biodiversity. These re-

fer to the syndrome concept designed to assess global environmental risks and the 

DPSIR framework developed to guide integrative assessment of links between human 

activities and degradation of the natural environment. The aim is (a) coordinating inter-

disciplinary research on distinguishing characteristics of drivers and pressures, (b) struc-

turing interdisciplinary discussions on scale and cross-scale dynamics in assessment of 

biodiversity change as well as (c) setting priorities in policy making and implementation 

of response actions.  

 

Key words:  

Biodiversity change, assessment criteria, setting priorities in driver-pressure manage-

ment  

 2



Concept for Characterising Socio-Economic Drivers of and 

Pressures on Biodiversity 
 

I. Introduction 

There is a broad consensus among the scientific community that anthropogenic factors 

relating to unsustainable production and consumption are the primary causes that lead to 

biodiversity loss, depletion of the foundation for ecosystem resources and services pro-

visioning as well as cause deterioration in human well-being (e.g. MEA, 2005; EEA, 

2006). This agreement is also reflected in the global, regional and national political will 

to act with the aim of halting the loss of biodiversity by 2010, as e.g. stated at the World 

Summit in Johannesburg, 2002, in the EU’s 6th environmental action programme issued 

in 2002 and included in the national biodiversity strategies of several countries (EEA, 

2006; 2007). There are methodological advances that systematically link human activi-

ties and degradation of the natural environment such as the DPSIR (Drivers – Pressures 

– State – Impacts – Responses) framework (EEA, 2003). However, such frameworks 

fall short of providing clear analytical insights required to achieve common understand-

ing of threats to biodiversity, particularly which drivers or pressures to counteract first 

and also by which measures, at the same time taking into account institutional matters 

such as governance at different geographical scales. 

In the literature key, drivers and pressures of biodiversity change are often identified 

and discussed either without naming any criteria for weighing their relative importance 

or their linkages to management priorities or by applying a diverse set of criteria. For 

example, a recent paper by Spangenberg (2007) provides two tables of relevant drivers 

and pressures behind biodiversity loss. The first table lists all pressures in Europe re-

garding the frequency with which they are mentioned in national sustainability and en-

vironment reports (p. 152-153). The second table lists the main driving (physical, pri-

mary) forces regarding their importance in current politics and to stakeholder percep-

tions (p. 155). In addition, the European Environmental Agency (EEA) report on the 

Millennium Ecosystem Assessment identifies main drivers and pressures  regarding 

“growing demands for food, fresh water, timber, fibre and fuel” (EEA, 2006, p. 11). 

Moreover, Sala et al. (2000), in reporting results of a scenario analysis, point out that 

among five major drivers of change in terrestrial ecosystems (i.e. land-use change, cli-

mate change, nitrogen deposition, biotic exchange and elevated carbon dioxide concen-
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tration) “Land-use change is the most severe driver of changes in biodiversity…” (p. 

1771).  

However, it is not clear why mentioning a driver or pressure frequently in the literature 

can be taken as an adequate measure for its relative importance. Research may, for ex-

ample, be driven by the resources at hand (e.g. expertise and/or money; 

Vadineanu/Palarie, 2004) and thus deliver a distorted picture of the relative importance 

of certain drivers and pressures. Secondly, there are some inconsistencies in ways of us-

ing drivers and pressures in research on biodiversity change. Sala et al. (2000) identified 

climate change as a driver, but Spangenberg (2007) categorizes climate change as a 

pressure. Furthermore, land-use change, the most severe driver according to Sala et al., 

is classified by Spangenberg as pressures on biodiversity in terms of habitat fragmenta-

tion and habitat size reduction. These differences in viewpoint call for developing a 

common assessment framework for the importance of drivers and pressures which allow 

integrated cross-scale analysis to provide policy and decision makers with information 

for setting priorities in biodiversity management. Therefore, this paper aims to provide a 

set of eleven criteria to identify and distinguish between important characteristics of 

socio-economic drivers and pressures that cause biodiversity change. These criteria 

were developed on the basis of the syndrome concept introduced for assessing global 

environmental risks (WBGU, 2000) and serve as a first step in the process of develop-

ing science-management, science-policy and management-policy interfaces. 

The paper is structured as follows: Section II provides a review of frameworks for as-

sessing biodiversity-relevant drivers and pressures and points out why it is necessary to 

go beyond existing frameworks. It additionally describes a set of criteria for assessing 

the importance and strengths of drivers and pressures as tools for prioritizing research 

and decision making. Section III introduces the set of assessment criteria and presents 

results from an explorative study designed to evaluate the acceptance of the assessment 

criteria within a group of experts in the field of biodiversity research. Finally, we draw 

conclusions and present an outlook in section IV. 

 

II. Review of frameworks for assessing drivers and pressures 

Biodiversity and its changes are subject to numerous anthropogenic drivers and pres-

sures. Anthropogenic drivers include social, cultural and economic forces that create 

various pressures on nature (Nelson et al. 2006). For example, economic and population 

growth are the underlying causes of agricultural intensification and urbanisation (EEA 
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2004, 2005, Lambin et al., 2003). Since the early 1960s, there has been a considerable 

amount of research to improve our understanding of the implications of the profound 

changes of the environment and all their devastating effects on the socio-ecological 

global system. However, there still remain gaps in our knowledge of the likely impact 

of the different forces, particularly those of the underlying causes of biodiversity 

change. These are often disconnected from priority setting for biodiversity management.  

When the first alarming signals towards resource depletion and environmental damage 

came to light in the 1960s, systems of environmental statistics were created in order to 

assist in formulating and evaluating different sectoral and integrative policies. Four ma-

jor approaches have been used at the international level:  

1. The media approach, based on considering the major environmental components 

air, land, water and human-made environment;  

2. The stress-response approach, focused on human impact and subsequent trans-

formation;  

3. The resource-accounting approach, which traces the flow of natural resources 

from extraction until their return to the environment; 

4. The ecological approach, based on using models, monitoring techniques and 

ecological indices. This approach, with regard to data organization, draws on the 

notion of pressures, state, and response (PSR), but applies these concepts only to 

ecological zones within the country (GIS uses the ecological approach, for ex-

ample; Shah, 2000). 

 

Different combinations of these approaches have been used on all scales of the envi-

ronmental statistics (local, regional, national). As a result, several major frameworks 

have been created. Among the frameworks, the most relevant for worldwide diffusion 

and applicability are:  

• FDES – A Framework for the Development of Environmental Statistics – devel-

oped and published in 1984 by the United Nations Statistical Office; 

• PSR – Pressure-State-Response framework – developed by the Organization for 

Economic Cooperation and Development (OECD); 

• DSR – Driving forces-State-Response framework – from the Commission of 

Sustainable Development; 
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• DPSIR – Driving forces-Pressure-State-Impact-Response framework – used by 

European Environment Agency (EEA) and the Statistical Office of the European 

Communities (Eurostat). 

 

These frameworks have served to different degrees to assess biodiversity drivers and 

pressures, but the DPSIR framework generates the most complete approach, by specifi-

cally referring to biodiversity loss and by separating drivers from pressures.1 All the 

other frameworks include either biodiversity under different umbrella information cate-

gories such as social and economic activities, natural events (FDES) or environment 

(DSR), or refer only to drivers or pressures like PSR and DSR. The most complete 

framework is thus DPSIR, which deals with biodiversity-relevant drivers and pressures 

separately and was adopted by ALTER-Net to explicitly support the identification of 

sources that cause biodiversity change. 

 

III. Assessing Drivers and Pressures within the DPSIR framework 

As biodiversity loss is no longer a problem of “flagship” species and ecosystems, but of 

global concern, there is a need for understanding and action towards reducing biodiver-

sity loss rate as well as controlling changes. One way of assisting the decision-making 

process for this purpose is using environmental statistics that can provide valuable in-

formation with the help of important frameworks such as DPSIR. However, although 

the DPSIR framework is a useful guide to complex issues, it may not fully represent all 

aspects of cross-scale dynamic environmental phenomena, particularly when there is a 

need to approach particular contexts by applying more detailed quantitative and qualita-

tive models. More specifically, it does not distinguish between the relative importance 

of different drivers and pressures. To make progress in this type of assessment, we pro-

pose a set of eleven criteria that deliver information on the severity of drivers and pres-

sures at different time and spatial scales. This information will facilitate the groundwork 

for identifying the most effective policy measures, their adequate timing and the most 

                                                 
1 Another framework focusing only on water issues is GIWA. GIWA also uses the stress-response ap-

proach for analysing the causal chains between perceived problems and their societal roots. The five 

major problems analysed by GIWA are freshwater shortage, pollution, habitat and community modifi-

cation, unsustainable exploitation of fisheries and other living resources and global change. 
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suitable governance level at which these measures should be implemented and socio-

ecological monitoring should take place. 

 

1. The set of assessment criteria 

Various data sources in recent years indicate that human intervention in nature has as-

sumed dimensions as never before; disturbances to socio-ecological systems have not 

only increased in magnitude, but their effects on the vulnerability of well-being have 

also become increasingly unpredictable. This has caused concerns regarding the appro-

priateness of applied conservation and management strategies. Consequently, this issue 

presents a new methodological challenge to applying science in the development of new 

approaches and strategies: (i) to consider the interplay between humans and nature; (ii) 

to incorporate knowledge on regulatory functions of ecosystems and their components 

into the scheme of nature management; (iii) to discover components which are able to 

accept and deal with a level of uncertainty and unpredictability. These enable identify-

ing priority areas for action, avoiding activities that have harmful and irreversible ef-

fects on performance of both natural and human systems, and dealing with drivers and 

pressures in the way that diminish their negative consequences. In order to contribute 

constructively to an effective and efficient management of drivers and pressures on bio-

diversity, we have adopted the syndrome concept for assessing global environmental 

risks developed by the German Advisory Council on Global Change (WBGU) in 1998 

(WBGU 2000). This concept provides taxonomy of globally relevant risks and high-

lights links between risk classes and management strategies. The aim was to depart 

from the principle of ‘trial and error’ that dominates in empirical methods because er-

rors with global consequences can lead to unacceptable and irreversible damages. The 

characteristics used for classification include: uncertainty regarding the probability dis-

tribution of damage, catastrophic potential, a probability of occurrence, the associated 

magnitude of damage, persistency and ubiquity (scope in time and space), reversibility 

of potential damage, and potential for social conflict and mobilization. 

This concept has been used as a starting point for the development of DAPSET - Driv-

ers and Pressures – Strength Evaluation Tool – presented in this paper. The purpose of 

this exercise is to fill the gap in the current knowledge about the need for such a concept 

(science-policy interface), its communication with the process of political decision mak-

ing (science-management interface), and application with respect to the protection of 

biodiversity (management-policy interface). The proposed set of assessment criteria in-
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tegrates knowledge in the fields of social and natural sciences to inform and guide pol-

icy-making processes and draws attention to the most crucial areas of socio-ecological 

monitoring. The set of criteria identified and analysed in this study focuses on drivers 

and pressures with respect to:  

a. The potential to create impact on biodiversity: Damage potential, Prob-

ability, Irreversibility (criterion 1 to 3),  

b. Vulnerability in terms of geographical scale and targets: Spatial scale, 

Connectedness (criterion 4 and 5) 

c. Dependency in terms of time: Acceleration, Persistence and Time delay 

(criteria 6 to 8) and  

d. Public awareness: Invisibility, Information Unavailability and Public 

mobilization (criterion 9 to 11). 

Criteria are most directly concerned with the first two elements of the DPSIR frame-

work, but their assessment also refers to the other DPSIR components – state: present as 

existing expert knowledge on potentials, impact: part of assessment procedure and re-

sponse: linked to reactions and decisions as a result of the information gathered with the 

help of DAPSET. 

Criteria 1-5 have been pre-defined as those of the first order, as they are critical in guid-

ing the management options. Criteria 6-11 deliver additional information regarding the 

timing and support of policy measures. Before assessing a driver or pressure in terms of 

all criteria, we also propose to pre-determine a) the spatial area of assessment which 

could either be the regional scale (here, EU level), the national scale (country level) or 

the local scale (site level) and b) the time period of assessment which may either reflect 

a short-run focus (0-5 years, i.e., driver or pressure is already at work or will be at work 

within the next 5 years), a medium- (5-10 years) or long-term focus (more than 10 

years). Predetermining the spatial area of assessment should allow comparing character-

istics of a driver or a pressure at different scales of assessment (local versus national 

versus regional) because the assessment of one driver or pressure at different scales may 

lead to distinct results. And pre-selection of the time frame touches upon dissimilarities 

in the appearance of drivers and pressures because some drivers or pressures are already 

evident (like implemented national policies and standards), whereas others (like techno-

logical developments or further increase in global temperature) are not apparent but ex-

pected. When the general frame of assessment has been set, the characteristics of a 

driver or pressure are determined regarding: 
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a) The potential to create impact 

Criterion 1: Damage Potential 

The first criterion refers to a possible loss of or damage to biodiversity and ecosystem 

goods and services. The loss should be measured or estimated in monetary terms by us-

ing different economic valuation methods, for example, the market price of goods and 

services provided by the ecosystem, the willingness to pay for protecting specific spe-

cies and ecosystems, the travel costs as an expression of the benefits of recreation in na-

ture and option or non-use values for specifying aesthetic or nature-immanent qualities. 

Due to scarce financial resources, quantifying the damage potential of different drivers 

and pressures is not only fundamental for setting management priorities in policy mak-

ing; it also delivers transparency regarding possible benefits that can be gained by costly 

policy interventions. The importance of such an assessment was currently highlighted at 

COP9 in Bonn 2006 (EC 2008).  

Criterion 2: Probability  

The assessment of probability relates to the occurrence of a Driver or Pressure and de-

pends on the availability of data and knowledge regarding the likelihood of potential 

events and underlying mechanisms of the system under consideration. In some cases ob-

jective data sets may be available; in the others only subjective expectations which nev-

ertheless allow a constructive way of assessing uncertainty by reflecting an “educated 

guess” by the researcher or the practitioner. Assessing the probability of Driver or Pres-

sure occurrence helps to reflect the severity of the damage potential and possible irre-

versibility as assessed by the following criterion. 

Criterion 3: Irreversibility 

This criterion focuses on the time required to reverse a Pressure or mitigate a Driver. 

Although, from a thermodynamic perspective, all natural processes are irreversible, sys-

tem theory still points out that there is an adaptive capacity of complex systems (living 

organisms, species, ecosystems). According to Holling (2000) this capacity is governed 

by panarchy, a term which describes the evolving nature of complex adaptive systems 

and encapsulates how novelty and change coexist in a context of persistence and stabil-
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ity. From this point of view, all events to which the self-organizing capacities of the sys-

tems can adapt (e.g. to minor damages or changes in the physical environment) are re-

versible. Here, a critical question is to know within which time period the effect of the 

damage can be reversed. The answer to this would provide some hints as to how long 

society has to cope with a change and how long restoration measures need to be applied 

to achieve an acceptable ecological potential.2 

b) Vulnerability in terms of geographical scale and targets 

Criterion 4: Spatial Scale 

Criterion 4 addresses the question of political responsibility by considering the number 

of administrative units that are affected by a Driver or Pressure. The aim of this assess-

ment is to deliver first hints regarding which governance scale (here: local, national or 

regional level) is best suited to implement a policy measure – e.g., whether it is neces-

sary or useful to communicate and co-operate among different administrative units. This 

criterion also indirectly informs about the system-inherent resilience within the affected 

area when large scale impact lowers their self-regulatory potential or, for example, may 

slow down or prevent succession and thus ecological recovery of the area. 

Criterion 5: Connectedness 

Connectedness refers to the number of targets that are hit by a Driver or Pressure. It is 

related, among other things, to sectors in the economy, aspects of human life: health, 

aesthetics and ecosystem properties. It informs about the extent of vulnerability by as-

sessing whether one specific sector/property or focus group is affected, a few of them or 

the whole society. Thus it helps to gain insight into the number of affected policy areas 

and the degree of linkages among socio-economic and ecological issues involved. The 

assessment aids decision making and policy co-ordination, e.g. whether or not co-

ordination of health and agrarian policy is required. 

                                                 
2 This criterion shows a close link to the set of criteria focusing on the vulnerability of biodiversity in 

time. Nevertheless, we consider this criterion in the group of criteria focusing on the potential of 

drivers/pressures to creat impact. In our opinion, the reason is that irreversibility does not primarily fo-

cus on aspects of time but rather on a qualification of the severity of potential impact. 
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c) Vulnerability in terms of time 

Criterion 6: Acceleration 

Acceleration focuses on the expected intensification of a process, i.e., whether the speed 

at which a Driver or a Pressure is at work declines, stays constant, or speeds up slowly 

or quickly. This assessment may, for example, focus on the reproduction rates of ani-

mals, growth rates of plants or the time horizon of decision makers. It helps to decide on 

which point in time the policy measure is best taken and may indicate a need to inten-

sify the action or redefine the management goal (e.g., a pollution standard or a catch 

quota). 

Criterion 7: Persistence 

Persistence refers to how long a Driver or Pressure remains in effect over time. To sup-

port the process of political decision making, the time scale for assessment may con-

sider the election periods of political parties. In this case, attention is drawn to whether a 

problem can be dealt with in one election period (implying that different parties may be 

involved in solving the problem). Moreover, since there is more than one Driver or 

Pressure at work, the assessment provides a clue to the possibility and the duration of 

Driver and Pressure inter-actions. 

Criterion 8: Time delay 

The focus here is on the time span between the occurrence of a Driver or Pressure on 

the one hand and the impact on the biodiversity and ecosystem functions on the other 

hand (e.g. no delay, delay in days/month or years). This kind of assessment also refers 

to the timing of the policy measures, especially to the time span policy makers may 

have for taking a set of preventive measures as well as the time lag between their im-

plementation and first results. 
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d) Public Awareness 

Criterion 9: Invisibility 

A Driver or Pressure might be fully visible (like urbanization and oil spills), easily visi-

ble by monitoring and observation activities (e.g. temperature), by specific observation 

technologies (e.g. satellite data to identify land cover changes), or may not be visible at 

all (e.g., due to time lag and/or knowledge gained from artificial settings such as ex-

periments in the laboratory or by using a modelling approach). Depending on the as-

sessment, there may be the need to advise the policy makers to support monitoring ac-

tivities – e.g., for showing stakeholders what is going on below ground – or to design 

specific educational and training measures – e.g., training the scientific community in 

interpreting remote sensing data or teaching school staff about the links between biodi-

versity loss and people’s attitudes and lifestyles. 

Criterion 10: Information Unavailability  

Here the focus is on access to information, whether information is available free of 

charge (for example, within the AIDS campaign), at low cost (e.g. by reading newspa-

pers or watching TV), at high cost (e.g., the study of large data sets, specific literature or 

reports) or whether information is not available at all (e.g. for reasons of national 

safety). This assessment should allow the design of effective communication strategies 

that help to enhance public awareness of a Driver or Pressure. Moreover, simultane-

ously taking the assessment of criterion 9 into account helps to determine the urgency 

and necessity of information policies to mobilize public support or involvement. On the 

other hand, it can be a warning message to decision makers that they themselves may 

not be aware of some aspects or consequences of existing drivers. 

Criterion 11: Public Mobilization 

Public mobilization refers to public interest and awareness as well as to the occurrence 

of conflicts. There may be no public interest, low or high involvement of the public, or 

involvement of specific and less influential or important stakeholders. The assessment 

thus gives insight into public support of policy measures, e.g., on how much encour-

agement a policy maker will have when implementing a management plan or how much 

the policy maker is pushed to do so as a result of advocacy by different interest groups. 
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Moreover, additionally considering the assessment of criteria 9 and 10 helps to shed 

light on possible reasons for the lack of involvement if information is not available 

and/or driver/pressure is not visible. 

 

This set of criteria was designed to structure knowledge on distinguishing features of 

drivers and pressures and to provide such knowledge in a comprehensive way to policy 

makers and the broader public. However, to check the validity of DAPSET, we first in-

troduced the set of criteria to a group of experts in the field of biodiversity research. 

 

2. Testing and acceptance of DAPSET 

The initial version of DAPSET was presented to biodiversity experts recruited from “A 

Long-Term Biodiversity, Ecosystem and Awareness Research Network of Excellence” 

(AlterNet NoE), a consortium of 24 organisations from 17 European countries, funded 

by the EU’s 6th Framework Programme. Members of the partner organisations contrib-

ute to a variety of tasks in different work packages, expanding their background exper-

tise into social, ecological and economic aspects. To obtain feedback on the relevance 

of the presented assessment criteria and the assessment procedure from this group, the 

authors presented DAPSET at several meetings of the AlterNet where they received 

common consent. Above all, the authors conducted an online questionnaire to explore 

the relevance and acceptance of the assessment criteria under the pledge of anonymity. 

The results of this questionnaire are reported below. 

In sum, 31 experts provided complete feedback. The participant group consisted of 15 

female and 18 male experts from 13 countries. So as not to distort the data analysis, we 

did not consider the experts’ additional answers during the pre-test phase.  

In a first step, participants were asked whether they considered each criterion important 

for driver/pressure assessment. The aim was to eliminate from the provided list those 

criteria which are not relevant with respect to broader use of DAPSET. For criteria as-

sessed as important, the second step was to decide between two options – important and 

very important. The hypothesis behind this exercise was to test whether criteria 1 to 5 

(“first order” criteria), considered as more important for driver/pressure assessment than 

the other 6, are similarly perceived by the audience. After going through all presented 

criteria, the participants had the opportunity of inserting further criteria they thought 

were either important or very important for driver/pressure assessment.  
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The results indicated that all criteria were accepted at minimum approval rate of 60%. If 

Invisibility is excluded from the analysis the remaining criteria are accepted as impor-

tant/very important by more than 75% of participants (Figure 1).  

 

Figure 1: Importance of assessment criteria 

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Acceleration

Connectedness

Damage Potential

Information unavailability

Invisibility

Irreversibility

Mobilisation/ Attraction

Persistence

Probability

Spatial Scale

Time delay

very important important not important

 
The outcome of the study also supports a division of criteria into two sets: the first order 

criteria (very important) and the second order criteria (important). Proposed first order 

criteria are Irreversibility, Damage Potential, Connectedness, Spatial Scale and Prob-

ability. These criteria are not only judged as important by at least 80% of participants, 

but they were also qualified as very important by more than 40% of the participants. 

The second order criterion Persistence also reaches this threshold value. However, 

compared with the results of Probability, the percentage of people who judged this cri-

terion as not important is higher.  

Regarding the proposal of new criteria, only one respondent expanded the set with 

“Specificity”. Since, however, neither a definition nor an assessment scale could be 

provided, that criterion had not been included in the proposed set of assessment criteria. 

 

The second part of the online questionnaire presented a proposal for an assessment scale 

(see Appendix 1) and was devoted to collecting comments and suggestions regarding 

relevance of a scale and a measure. For each of the criteria the participants could either 
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accept or reject the measurement scale or provide an alternative measurement. Figure 2 

shows that roughly 75% of participants agreed with the proposed measurement. If we 

exclude the measurement for Damage Potential the measurement scales were accepted 

by more than 90% of the participants. 

 

Table 2: Agreement on measurement for criteria assessment 

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Acceleration

Connectedness

Damage Potential

Information unavailability

Invisibility

Irreversibility

Mobilisation/ Attraction

Persistence

Probability

Spatial Scale

Time delay

YES NO

 
The alternative proposals for measurement included happiness instead of percentage of 

GDP for assessing Damage Potential. It has also been pointed out that measurement in 

monetary terms may not be feasible; at any rate, a proposal for an alternative was not 

provided. Another suggestion was to consider local income instead of GDP for small 

(site-like) scales. Moreover, the term ‘generation’ used for measuring Irreversibility was 

recommended to be defined in a more precise way (time span in years). 

 

IV.  Conclusions and Outlook 

Achievement of the global aim to slow down or stop biodiversity loss and prevent de-

cline in ecosystem services delivery is still far from reality. Some of the reasons to men-

tion are inappropriateness of the existing monitoring infrastructure (EEA 2001), lack of 

harmonized research covering adequate time and spatial scales (Dirnböck, et al. submit-

ted), and lack of synthesis of available data and research outcomes (EEA, 2001; WWF, 

2006). All of these result from an unclear definition of priority themes for biodiversity 
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research and management, which can be defined only on a basis of recognition of key 

drivers and pressures. Thus it is equally important to distinguish characteristics of driv-

ers and pressures i) that would establish a common denominator for importance ap-

praisal, ii) that would be translatable into a set of management measures and, iii) in this 

way, support communication with stakeholders.  

The presented set of eleven criteria adds to the development of a common theoretical 

basis and research agenda for driver and pressure assessment within the DPSIR (Drivers 

– Pressures – State – Impacts – Responses) framework. Its design is inspired by the 

syndrome concept developed for assessing global environmental risks and serves as a 

first step in the process of developing science-management, science-policy and man-

agement-policy interfaces which are employed by world-wide ecosystem assessment 

initiatives (e.g., GEO-4 2007, WWF 2006, MEA 2004, HFA 2005). These initiatives in 

particular identified a need for first, development of methods and approaches consider-

ing economic, social and cultural context of environmental changes; second, institu-

tional development following recognition of a critical role of decision makers in envi-

ronmental and social impact assessments, third, and finally, implementation of tools fa-

cilitating decision making through incorporation of multi-sectoral and interdisciplinary 

knowledge. The methodology provided in this paper supports these tasks by framing the 

multi-dimensional character of factors inducing environmental change: strictly defined 

parameters enable comparison of the impact of pressures and drivers at a number of 

scales; assessment guided by clearly defined criteria contributes to building awareness 

of important distinguishing features of drivers and pressures. This promotes long-term 

studies on aspects of management and making the most of scarce financial resources as 

well as scaling up or down solutions and best practices. We thus believe that despite the 

potential for serving as a support for decision making, the criteria open doors for con-

tinuous dialogue and cooperation among researchers, response agencies, technical and 

scientific specialists, planners and other stakeholders. However, further efforts are 

needed to transform the criteria set into an applicable tool that shows important charac-

teristics of biodiversity change in terms of driver-/pressure-specific risk profiles. Case 

study testing is essential to check the completeness, operability, and usefulness of pol-

icy planning and management as well as to compare its potential with reality. Conse-

quently, the goal is now to test and redefine the set of criteria in the field, especially in 

the geographical boundaries of the newly founded LTSER – Long-Term Socio-

Ecological Research – sites all over Europe (e.g. Ohl/Krauze/Grünbühel 2007). 

 16



ACKNOWLEDGEMENT 

The authors are grateful for the receipt of grants by ALTER-Net NoE – “A Long-Term 

Biodiversity, Ecosystem and Awareness Research Network” (ALTER Net) – “Network 

of Excellence”, a partnership of 24 organisations from 17 European countries, funded 

by the EU’s 6th Framework Programme. The authors are also indebted to the comments 

of the participants of the Alter-Net workshops in Gumpenstein, Austria, 2006, Aber-

deen, Scotland, 2006, Palma, Spain, 2007, Lublin, Poland, 2007, of the D-LTER meet-

ing in Halle, Germany, 2006, and the participants of the symposium “Environmental 

politics and policy” at the SCB meeting in Port Elizabeth, South Africa, 2007. 

 

 

 
References 

EC (European Communities) (2008) The Economics of Ecosystems & Biodiversity, 

ISBN-13 978-92-79-08960-2. 

EEA (European Environment Agency) (2001) Environmental issue report No 22: Late 

lessons from early warnings: the precautionary principle 1896–2000. European Envi-

ronmental Agency, Copenhagen, 2001. 

EEA (European Environment Agency) (2003) Europe's environment: the third assess-

ment, http://reports.eea.europa.eu/environmental_assessment_report_2003_10/en. 

EEA (European Environment Agency) (2004) EEA signals 2004 - A European Envi-

ronment Agency update on selected issues, 36 pp., ISBN 92-9167-669-1. 

EEA (European Environment Agency) (2005) European environment outlook, 87 pp., 

ISBN 92-9167-769-8. 

EEA (European Environment Agency) (2006) Progress towards halting the loss of 

biodiversity by 2010, http://reports.eea.europa.eu/eea_report_2006_5/en. 

EEA (European Environment Agency) (2007) Europe's environment — The fourth as-

sessment, http://reports.eea.europa.eu/state_of_environment_report_2007_1/en. 

EuroStat (European Statistical Office) (1999) The Environmental Pressure Index Pro-

gramme. Office for Official Publications of the European Communities, Luxembourg. 

 17



GEO (Global Environment Outlook)-4 (2007) Environment for development. United 

Nations Environment Programme, Valletta, Malta. 

HFA (Hyogo Framework for Action) (2005) Hyogo Framework for Action 2005-2015: 

Building the Resilience of Nations and Communities to Disasters. World Conference 

on Disaster Reduction 18-22 January 2005, Kobe, Hyogo, Japan. UN/ISDR. 

Holling, C. S. (2000) Theories for sustainable futures. Conservation Ecology 4(2): 7. 

[online] URL: http://www.consecol.org/vol4/iss2/art7/. 

Lambin, E.F., H.J. Geist and E. Lepers (2003) Dynamics of Land-use and Land-cover 

Change in Tropical Regions, Annual Review of Environment and Resources, 28, 205–

41, doi: 10.1146/annurev.energy.28.050302.105459 

MEA (Millennium Ecosystem Assessment) (2005) Ecosystems and human well-being: 

biodiversity synthesis. World Resources Institute, Washington, D.C. 

Nelson, G. C., E. Bennett, A. A. Berhe, K. Cassman, R. DeFries, T. Dietz, A. Dober-

mann, A. Dobson, A. Janetos, M. Levy, D. Marco, N. Nakicenovic, B. O’Neill, R. 

Norgaard, G. Petschel-Held, D. Ojima, P. Pingali, R. Watson, and M. Zurek. 2006. 

Anthropogenic drivers of ecosystem change: an overview. Ecology and Society 11(2): 

29. [online] URL: http://www.ecologyandsociety.org/vol11/iss2/art29/. 

Ohl, C., Krauze, K. and C. Grünbühel (2007) Towards an understanding of long-term 

ecosystem dynamics by merging socio-economic and environmental research: Criteria 

for Long-Term Socio-Ecological Research Sites Selection, Ecological Economics, 63 

(2-3), 383-391. 

Sala, OE, FS Chapin III, JJ Armesto, R Berlow, J Bloomfield, R Dirzo, E Huber-

Sanwald, LF Huenneke, RB Jackson, A Kinzig, R Leemans, D Lodge, HA Mooney, M 

Oesterheld, NL Poff, MT Sykes, BH Walker, M Walker and DH Wall (2000) Global 

biodiversity scenarios for the year 2100, Science 287:1770-1774. 

Spangenberg, J.H. (2007) Biodiversity pressure and the driving forces behind, Ecologi-

cal Economics, 6 1 ( 2 0 0 7 ) 1 4 6 – 1 5 8. 

Vadineanu, A and T.A. Palarie (2004) SoBio – Mobilising the European Social Re-

search Potential in Support of Biodiversity and Ecosystem Management, National Re-

port for Romania, http://www.ecnc.nl/jump/page/455/Reports.html. 

 18

http://vadineanu/


 19

WBGU (German Advisory Council on Global Change) (2000) World in Transition: 

Strategies for Managing Global Environmental Risks, Springer: Berlin. 

WWF (World Water Forum) (2006) 4th World Water Forum Synthesis. Mexico City. 

 



Appendix 1: Assessment Criteria and related Measurement Scales (First order criteria) 

Boundaries Criterion 

(first order) 

Measure 

LOW MEDIUM- LOW MEDIUM- HIGH HIGH 

Damage Poten-

tial 

Percentage of GDP Less than 1% Up to 2 % Up to 5 % Above 5% 

Probability Subjective probability (P) P≤0.25 0.25<P≤0.5 0.5<P≤0.75 P > 0.75 

Irreversibility Time required for reversing 
pressure/ mitigating driver 

Reversible within one 
year  

Reversible within 5 
years 

Reversible within 
one generation  

Irreversible even for 
future generations 

Spatial Scale Number of administrative units 
at considered level (local, na-
tional, EU-level) 

One administrative 
Unit 

Several Administra-
tive units 

Most of the Admin-
istrative units 

Whole area consid-
ered is affected 

Connectedness Number of “targets” hit by con-
sidered driver/pressure (e.g. sec-
tors in economy, aspects of hu-
man life: health, aesthetics, eco-
system properties 

One specific sector/ 
property/ 

group of people 

Few sectors/  
properties/ 

groups of people 

A large number of 
sectors/properties/ 

groups of people 

Whole economy/ so-
ciety is affected 

 



Appendix 1: Assessment Criteria and related Measurement Scales (Second order criteria) 

Boundaries Criterion 

(second order) 

Measure 

LOW MEDIUM- LOW MEDIUM- HIGH HIGH 

Acceleration Expected intensification of the 

process, assessment focuses on 

current state, time scale to adjust 

dependent on the context 

Speed declines  Stays constant Slowly speeds up Quickly speeds up 

Persistence Existence of driver/pressure over 

time, with time scale referring to 

election periods of politicians  

Less than one year 

 

1 to 5 years 5-10 years More than 10 years 

Time delay Time span between occurrence 

of driver/ pressure and their im-

pact  

No delay Days/month(s) 1-10 years 

 

More than 10 years 

 



 

Invisibility Visibility of considered driver/ 

pressure 

Fully visible Visibility easily 

provided by moni-

toring/ observation 

Visibility provided 

by specific observa-

tion technologies/ 

expert knowledge 

Not visible at all 

Information un-

availability 

Access to information about con-

sidered driver/pressure 

Information is acces-

sible free of charge 

Information is ac-

cessible at low cost 

(e.g. public media) 

Information access 

at high cost (study 

of large data sets, 

specific reports etc.) 

Information is not 

provided to the pub-

lic 

Mobilisation/ At-

traction 

Public interest/awareness   No public interest Attracts specific 

and less influential 

stakeholders / small 

group of people 

Attracts important 

stakeholders/large 

group of people 

All kinds of people, 

most of/the entire 

public 
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