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Abstract: 

In this paper we investigate an important obstacle which substantially complicates co-

operation between ecologists and economists but which has received little attention so 

far: differences between the modelling approaches in economics and ecology. To 

understand these differences, 60 models addressing issues relevant to biodiversity 

conservation have been selected randomly from eight international economic and 

ecological journals. The models have been compared according to a number of criteria 

including the level of generality/universality the models aim at; the mathematical 

technique employed for formulation and solution of the model; the level of complexity 

and the way time, space and uncertainty are taken into account. The economic models 

sampled are formulated and analysed analytically, tend to be relatively simple and are 

generally used to investigate general questions. Furthermore, they often ignore space, 

dynamics and uncertainty. Although some ecological models have similar properties, 

there is also a substantial number of another type of ecological models that are 

relatively complex and analysed by simulation. These models tend to be rather specific 

and often explicitly consider dynamics, space and uncertainty. The integrated 

ecological-economic models are observed to lie “in the middle” between ecological and 

economic models, an unexpected result being that they are not more complex than 

ecological and economic models (as one could have expected from a simple “merger” 

of both modelling attitudes), but have an intermediate complexity.  

 

JEL: B40, C60, Q57 
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1. Introduction 

Over the past two decades, models have become an important tool for aiding decisions 

related to the conservation of biodiversity. Ecological models are frequently used to 

predict and assess the outcomes of conservation measures and ecosystem management 

strategies (cf. for example Burgman et al. 1993, Beissinger/Westphal 1998, Jeltsch et al. 

1999, Frank/Wissel 2002, Leslie et al. 2003). These efforts have been greatly facilitated 

by advances in computer technology, allowing models to be developed with structure 

and complexity necessary to describe the effects of measures and management 

strategies on the spatiotemporal dynamics of ecosystems. Despite these advancements, 

however, the practical use of ecological models for evaluating and improving 

conservation policies has often been limited as they tend to neglect the economic, 

institutional and political dimensions related to conservation. This is the realm of 

economic models which are today also quite common in the field of biodiversity 

conservation (cf. for example Swanson 1994, Skonhoft 1998, Smith and Shogren 2002, 

Bulte and Horan 2003). However, like the ecological models that ignore or oversimplify 

the economic, institutional and political dimension of conservation, economic models 

often use oversimplified assumptions regarding the ecological effects of conservation 

measures or, as pointed out by Sanchirico/Wilen (1999), assumptions that are outdated 

from the point of view of ecological theory. 

Given that both ecologists and economists use models whose disciplinary perspectives, 

however, exhibit apparent limitations complementary to each other, it seems reasonable 

to combine them into integrated ecological-economic models which are able to 

overcome the respective disciplinary limitations (Perrings 2002). Indeed, over the past 

few years, the number of ecological-economic models addressing issues relevant for 

biodiversity conservation has increased considerably (cf. for example, Ando et al. 1998, 

Richards et al. 1999, Johst et al. 2002, Holden/Shiferaw 2004, Perrings/Walker 2004, 

Wätzold/Drechsler 2005).  

Although its benefits are well recognised, ecological-economic modelling is still far 

away from being an established approach. A possible reason may be general barriers 

complicating interdisciplinary environmental research (e.g., that in terms of career 

prospects disciplinary research is generally more rewarding than interdisciplinary 

research). Such an explanation is certainly plausible but does not consider an intricacy 

inherent to ecological-economic modelling which substantially complicates the co-
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operation between ecologists and economists and has received little attention so far: 

differences in approaches, attitudes to, and uses of models in economics and ecology.  

Since mathematical models are a common tool of research in both disciplines, probably 

it is often implicitly assumed that they can easily be combined. Such an assumption, 

however, neglects that different models and modelling approaches exist and that such 

differences may make a combination difficult or even impossible. Models may differ in 

various ways including the level of generality they are aiming at, the mathematical 

technique that is employed for the formulation and solution of the model, and the 

consideration of real world phenomena such as time, space and uncertainty. 

The aim of this paper is to better understand possible differences and similarities 

between ecological and economic modelling approaches. A better understanding may 

help to avoid miscommunication that arises if economists and ecologists talk about 

“models” and believe they mean the same thing but in fact have something different in 

their mind. It may also facilitate the search of economists and ecologists for common 

modelling approaches that are suitable for an integrated analysis.  

To enhance our understanding of modelling approaches in ecology and economics we 

carried out a literature survey and compared 60 models that address issues relevant to 

biodiversity conservation. All models were selected randomly from eight international 

journals from both disciplines and classified as either “ecological” or economic” or 

“ecological-economic”. The models were evaluated according to a number of criteria 

that were chosen to capture essential differences in the model purpose, structure, design 

and analysis, and, finally, the outcomes for the three different categories were 

compared.  

The paper is structured as follows: Section 2 explains how the models are selected and 

classified and presents the criteria chosen to evaluate and compare the models. Section 

3 presents the results including a comparison of the models of the three categories by 

the various criteria and an analysis of possible relationships between the criteria to 

better understand why models in a particular category have particular properties. The 

paper concludes with a summary and discussion of the results in Section 4. 
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2. Methods 

2.1 The data base 

In ecology, the following four leading conservation journals were evaluated: Biological 

Conservation, Conservation Biology, Ecological Applications, and Journal of Applied 

Ecology.1 From the years 1998-2003, all papers containing the words ‘model’ or 

‘model(l)ing’ in either the title, abstract or key word list were filtered. From the 

resulting approximately 800 papers, 30 were selected randomly for detailed evaluation 

(see Appendix A1). Papers presenting descriptive, statistical models were not selected 

because similarities in statistical methods might mask differences between ecological 

and economical models. Of the economic journals, Environmental and Resource 

Economics, Journal of Environmental Economics and Management, Land Economics 

and Ecological Economics2 were chosen. From the years 1998-2003, all papers quoting 

biodiversity, conservation, nature protection or species in the abstract or title and 

applying a mathematical modelling approach were selected. A total of 162 articles were 

found. This number is much smaller than the 800 articles from the ecological journals, 

which however is probably not very surprising, as conservation biology is a – if not the 

- central theme in the ecological journals considered while this is different in the 

economic journals.  As with the ecological journals, 30 papers were selected at random, 

again ignoring statistical and econometric models (as well as contingent valuation 

studies; see Appendix A1). All 60 selected papers were evaluated according to criteria 

which are explained below.  

 

2.2 The disciplinary approach of a model 

Criterion: 

Disciplinary approach = {ecological or ecological-economic or economic} 

In the first step each of the 60 models was assigned into one of the three categories 

“predominantly ecological”, “predominantly economic”, and “ecological-economic”. 

Such an assignment is not easy, because it is generally difficult to draw a line between a 

                                                 
1 Please note that models in theoretical and applied ecology are different and that we have chosen 
journals that focus on applied ecology. 
2 Ecological Economics is as a transdisciplinary journal rather than a pure economic one. It was 
nevertheless chosen because it contains a large number of purely economic models related to biodiversity 
conservation.  
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‘disciplinary’ model and an ‘ecological-economic’ model. Various papers that were 

reviewed are clearly dominated by one discipline but also contain elements from the 

other (e.g. an ecological paper which contains a cost analysis as a sub-component of an 

otherwise ecological model). However, classifying such a model as ‘ecological-

economic’ would be inappropriate as knowledge from the non-dominant discipline is 

only taken into account to a very limited extent. Instead of a clear distinction between 

disciplinary and ecological-economic models, there is evidently a continuum and an 

arbitrary line has to be drawn somewhere. Bearing this in mind, we chose a two step 

approach to distinguish between the different categories of models. In the first step, we 

differentiated between purely disciplinary models which do not contain any knowledge 

from the other discipline and other models. For the second step, we screened the papers 

containing models of the latter type and categorised those as ecological-economic when 

the paper included references to journals from both disciplines. The choice for such 

references as an indicator for ecological-economic models was motivated by the 

assumption that building ecological-economic models requires in-depth knowledge 

from both disciplines and that such knowledge is usually acquired through a careful 

reading of the disciplinary literature. We excluded references to general journals such as 

Science or Nature, as well as to journals which are mixed by their very nature such as 

Ecological Economics. 

 

2.3 Purpose of the model 

Criteria: 

General model = {yes or no} 

Specific model (case study) = {yes or no} 

Models may have different purposes. We distinguish between models that try to explain 

general phenomena and models designed for specific situations. We classify the models 

by the data used in them: general models may be completely hypothetical or use 

observations and data to exclude unrealistic settings, but the models are not 

parameterised for specific cases; by contrast, specific models use data related to specific 

situations. Both of these criteria are evaluated independently, because some papers 

include both, a general model and an application of it to a specific situation, such that 

the two criteria are not mutually exclusive. 
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2.4 Criteria describing model formulation, solution and complexity 

Criterion: 

Model formulation = {analytical or algorithmic} 

Model solution = {analytical or numerical or by simulation} 

Number of model parameters 

Next to its purpose we characterise a model by the way in which it is formulated and 

how the model results are obtained. We make the following distinctions: The 

formulation may be analytical (the model is completely described by equations), or 

algorithmic (flow charts or if-then rules are needed to describe the model). The results 

of analytical models are obtained either analytically (e.g. by solving equations for 

equilibrium solutions), numerically (e.g. by determining eigenvalues in a matrix model), 

or through simulation (e.g. by simulating the dynamics of a population time step by 

time step); algorithmic models are always run on a computer, i.e. they are solved 

through simulation. Numerical methods are distinguished from simulations by the fact 

that simulations try to mimic a real process whereas numerical methods approximate 

analytical solutions of analytical models.  

Modelling approaches may differ in terms of the model’s complexity. An obvious 

indicator of model complexity is the number of parameters. For the purpose of the 

present analysis we consider a parameter a number mediating the relationship between 

state variables. State variables measure or characterise the state of the system modelled, 

such as the size of a population. A parameter here may be the growth rate of the 

population that determines how the population size changes from this year to the next. 

Parameters are constant during the run of a model or for the analysis of a certain model 

scenario. Sometimes parameters are not known with certainty and to cope with this 

uncertainty frequency distributions are used. Or, relationships between state variables 

may be described not by single numbers but graphically by curves. The proper 

description of the shape of such frequency distributions or curves may require more 

than one parameter. For simplicity, we generally assume a number of two parameters in 

these cases (representing, e.g., mean and variance of a frequency distribution, or slope 

and offset of a straight line). 
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2.5 Consideration of uncertainty, time and space 

Criteria: 

Uncertainty is considered = {yes or no} 

Model is dynamic = {no, or yes with continuous time, or yes with discrete time} 

Model considers space = {no, or yes being spatially differentiated, or yes being 

spatially explicit, or yes being both spatially differentiated and explicit} 

Often, modelling faces the challenge of having to deal with uncertainties of various 

types. These can be modelled and considered in a number of ways, e.g. through 

stochastic differential equations, probability density functions, sensitivity analysis, etc 

(see, e.g., Brown 2004). While a detailed review and comparison of these approaches is 

beyond the scope of the present paper, we simply record whether uncertainty is taken 

into account at all. 

Besides uncertainty, the consideration of time and space are decisive characteristics of a 

model. We differentiate between dynamic and static models. In a dynamic model, time 

is explicitly introduced as a variable, whereas this is not the case in a static model. 

Models that investigate equilibria are counted as static, as the dynamics of the system 

are not considered explicitly. In order to classify a model as a dynamic model the state 

variable(s) has/have to be calculated for different points in time in a single model run. 

Within the dynamic models we distinguish between models that consider time in a 

continuous and models that consider time in a discrete manner. 

We distinguish between three classes of models that take into account space to varying 

degrees. For a model to be considered as ‘spatially explicit’, state variables must exist 

which explicitly refer to space, i.e. co-ordinates in the landscape. This includes the 

explicit consideration of topological relations (e.g. neighbourhood), direction, distances 

and distance-dependent interactions between state variables at different locations. 

Typical examples are cellular automata with, for example, next neighbour interaction. 

In a ‘spatially differentiated’ model, parameters differ between patches of land. 

However, the location of the patches is not considered. Examples include economic 

models with two or more regions, whose locations are irrelevant in the analysis, and in 

particular, whose interactions are not distance-dependent. Models that are both spatially 

differentiated and spatially explicit form the third class of spatial models. Models which 
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are spatially explicit but not spatially differentiated consider a homogeneous 

environment so that heterogeneities only can arise due to the interaction of model 

entities. An example is Conway’s famous ‘Game of Life’ (Gardner 1970). 

For each of the three model categories, ecological, economic and ecological-economic, 

the proportion of models falling into a particular class (e.g., formulated analytically, 

being spatially explicit, etc.) is recorded. In a few cases models may not be uniquely 

assigned to a particular criterion. For instance, a model may be solved partly 

analytically and partly numerically. In this case it is counted both as analytical and 

numeric. Alternatively, from the description of the model in the paper it may be 

impossible to decide on a certain characteristic. For instance, it may be unclear whether 

the model is solved numerically or through simulation. In such a case, the model is 

counted half as numerical and half as simulation. Based on these counts, differences 

between the three model categories can be formulated. 

 

2.6 Relationships between criteria 

The comparison of the model characteristics among the three categories also allows to 

identify relationships between criteria. Ecological models may, e.g., predominantly 

have a certain structure and consider particular phenomena while economic models may 

have a different structure and consider different phenomena. In addition to this, models 

may also vary within each of the three categories which again allows to identify 

relationships between criteria – this time not among but within model categories. To 

find these within-relationships we consider the set of all models within each of the three 

categories of models and determine the correlation between the criteria.  

In the present analysis we have a mixture of nominal scaled (e.g., the classification into 

dynamic or static) and ordinal criteria (the characterisation of models by the number of 

parameters). In such a case the ordinary correlation coefficient cannot be applied. 

Instead we perform a contingency analyses (Clauß/Ebner 1978). Due to the presence of 

an ordinal criterion such a contingency analysis leads to unique results only if all 

criteria are dichotomic, such that a model either falls into a particular class (e.g., 

dynamic) or not. Therefore for the contingency analysis we reformulate all above 

criteria into dichotomic ones (Table 1). 

 



 10

Table 1: List of 17 dichotomic criteria which for each model are either true or false. 
Note that clearly not all criteria are statistically independent, which however is no 
problem in the pairwise analysis of contingencies. 
 
No. Dichotomic criterion 
1 Model is formulated analytically 
2 Model is formulated algorithmically 
3 Model is solved analytically 
4 Model is solved numerically 
5  Model is solved by simulation 
6 Model considers uncertainty 
7 Number of parameters is ≤  5 
8 Number of parameters is ≤  10 
9 Number of parameters is ≤  15 
10 Model is general 
11 Model is specific 
12 Model is dynamic 
13 Model is dynamic with discrete time 
14 Model is dynamic with continuous time 
15 Model considers space 
16 Model is spatially differentiated 
17 Model is spatially explicit (according to above definition) 
 
 

Basically, the contingency analysis is a χ2 test, which measures whether the observed 

relationship between two criteria is significantly higher than what would be expected if 

numbers were distributed randomly. To obtain the χ2 for the relationship between two 

such classes, e.g., between “the model is general”, and “the model is dynamic”, it is 

counted how many models of the set fall into both classes, how many fall only into the 

former class, how many into the latter, and how many into neither. These counts may be 

denoted as t11, t10, t01, and t00, respectively. Let z0=t00+t01, z1=t10+t11, s0=t00+t10, and 

s1=t01+t11, and s=t11+t10+t01+t00. With f11=z1s1/s, f10=z1s0/s, f01=z0s1/s and f00=z0s0/s we 

obtain 

∑
=

−
=

1,0,

2
2 )(

ji ij

ijij

f
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χ     

which measures the deviation of the tij from random values. To be statistically 

significant, the calculated (empirical) value of χ2 has to exceed χ2
crit which in our case 

amounts to 3.8 (χ2 for 1 degree of freedom, α = 5%). 
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The strength of the correlation is strictly monotonically related to χ2 and given by 

[(χ2/(χ2+n)]1/2 where n is the number of elements in the set (Clauß/Ebner 1978). For 

n=30 (18), the critical χ2
crit=3.8 corresponds to a correlation of 0.34 (0.42) on a scale 

between zero and one. 

The described contingency analysis does not tell whether a contingency is positive or 

negative, i.e., whether the relationship between two criteria is positive or negative. As 

our criteria are dichotomic, the sign of the relationship can be identified easily in 

another analysis: if in the comparison of two criteria the number of models for which 

both criteria are either true or false is larger than the number of models for which 

exactly one criterion is true and the other one is false, then the relationship is positive, 

because then the membership/non-membership of a model in the first class is likely 

(probability>0.5) to coincide with the membership/non-membership in the other. If it is 

vice versa, the membership/non-membership in the first class is likely to coincide with 

the non-membership/membership in the other. 

 

3. Results 

3.1 Disciplinary approach of the model  

The assignment of the 60 models in one of the three classes leads to 30 ecological, 12 

economic and 18 ecological-economic models. As expected, quite a large number (9) of 

the ecological-economic models were found in Ecological Economics. However, even 

in the more “disciplinary” economic journals we still found 7 ecological-economic 

models. In the ecological journals we found only 2. This means that the economic 

journals (including Ecological Economics) contain a higher proportion of ecological-

economic models than the ecological ones. In addition, we could not detect a clear trend 

towards more ecological-economic models in the most recent years of the analysis. 

 

3.2 Model purpose 

Nearly all economic models analysed (92%) are of a general nature (Fig. 1). However, 

approximately one fourth of the models (25%) are also specific. Here, some real world 

data are usually inserted in the model and the model is used to explain, predict or 

analyse a certain empirical phenomenon. By contrast, in the ecological models 
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analysed, only 40% are general models, whereas a large majority (83%) have a specific 

character. On the other hand a large majority of ecological-economic models have both 

a general (89%) and a specific character (78%). We see that the prevalent model 

purpose is different in the economic and ecological models of our sample and that the 

ecological-economic models tend to combine both approaches. 

Figure 1: Percentage of reviewed economic, ecological and ecological-economic models that 
address general or specific problems. Note that a model may address both kinds of problems. 
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3.3 Criteria describing model formulation, solution and complexity 

The ways models of the three categories are formulated and solved are shown in Fig. 2. 

While all economic models of our sample are formulated analytically, a significant 

proportion (26%) of the ecological models is formulated algorithmically. This means 

that there is some common ground between ecology and economics in the form of 

analytical modelling, but that one approach - algorithmic modelling - that is quite 

common in the ecological models investigated is non-existent in the set of economic 

models. Even larger differences exist regarding the solution techniques applied in the 

two disciplines. All economic models reviewed are solved analytically, whereas only a 

comparatively small fraction of the ecological models (17%) choose this approach. The 

large majority of the ecological models are solved either numerically (30%) or through 

simulation (53%). The percentages for the ecological-economic models lie quite well in 

the middle between those for the ecological and the economic models. 
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Figure 2: Percentage of reviewed ecological, economic and ecological-economic models that 
have an analytical or algorithmic formulation (a) and are solved analytically, numerically, or via 
simulation (b). 

Econ Ecol Ecol-Econ

Pe
rc

en
ta

ge
 o

f p
ap

er
s

0

20

40

60

80

100

Analytical
Algorithmic

(a)

 

Econ Ecol Ecol-Econ

Pe
rc

en
ta

ge
 o

f p
ap

er
s

0

20

40

60

80

100

Analytical
Numerical
Simulation 

(b)

 
 
Model complexity was measured by the number of model parameters and this was 
found to be on average higher in ecological (16.5) than in ecological-economic (11.9) 
and economic (8.8) models (cf. Fig. 3).  
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Figure 3: Histograms of the numbers of parameters of ecological, economic, and ecological-
economic models. 
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The main reason for the difference between ecological and economic models is that the 

sample contains some very complex ecological models with a large number of 

parameters (7 out of the 30 ecological models have more than 30 parameters and 5 more 

than 50 parameters, whereas none of the economic models has more than 15 

parameters). But as a substantial proportion of the ecological models have a relatively 

small number of parameters (14 ecological models have no more than 10 parameters) it 

would be wrong to conclude that the complexity of ecological and economic models is 

different from the outset. Instead, a certain class of complex models with a high number 

of parameters is used in the ecological models of our sample which does not exist in the 

economic models investigated.  

 

3.4 Consideration of uncertainty, time and space 

Uncertainty is considered in 50% of the economic models sampled. It is more 

frequently taken into account in the ecological-economic models (66%) and in nearly all 

ecological models (97%).  

Similarly, a substantial majority of the ecological (74%) and ecological-economic 

models (85%) are dynamic while this is true for only half of the economic models. In all 

three categories there are more models discrete in time (time steps, periods) than models 

with continuous time. The only difference (not shown in Fig. 4) is that time-discrete 
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economic models often use an abstract time (periods) while time-discrete ecological 

models have a physical time (mostly years, but also hours or decades).  

Figure 4: Consideration of time in ecological, economic, and ecological-economic models. 
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Most of the economic models (75%) sampled do not explicitly consider space (Fig. 5). 

If space is considered, only spatially differentiated models are applied. By contrast, a 

significant share of the ecological models (33%) is both spatially explicit and 

differentiated. A smaller percentage is spatially differentiated (13%) while 53% of the 

models do not explicitly consider spatial aspects. The fact that none of the ecological 

models in our sample are spatially explicit but not differentiated means that if space is 

considered explicitly then also a heterogeneous environment is considered. Similar to 

the ecological models, about half of the ecological-economic models consider space and 

they do so more or less equally distributed in a differentiated, explicit, or differentiated 

and explicit manner. Here, a certain fraction of models (17%) exists which is spatially 

explicit but does not consider environmental heterogeneity. 
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Figure 5: Consideration of space in ecological, economic, and ecological-economic models 
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3.5 Relationships between criteria 

The above results indicate that the economic models in our sample form a relatively 

homogenous group: all of them are formulated and solved analytically, most of them are 

general and not specific; they have a relatively small number of parameters, do mostly 

not consider space, and only half of them are dynamic and consider uncertainty. In 

contrast to this, the ecological models in the sample tend to be more specific, more 

complex, are to a greater extent formulated algorithmically and solved through 

simulation and in majority consider time, space and uncertainty. However, they form a 

much less homogenous group than the economic models. Therefore a closer look at the 

ecological (and the ecological-economic) models might be worthwhile. We do this in a 

contingency analysis. 

Table A1 in Appendix A2 shows the signs of the significant contingencies 

(“correlations”) between the criteria in the set of 30 ecological models of our sample. 

Some of them are trivial, because some of the criteria are mutually exclusive. For 

instance, a model that is formulated analytically cannot be formulated algorithmically at 

the same time. Or, a dynamic model falls either into the class of time-continuous or 

time-discrete models. The significant non-trivial contingencies are: 

• Models formulated algorithmically (analytically) have more (less) than 15 

parameters and are (not) spatially explicit. 

• Models solved analytically or numerically have a relatively small number of 

parameters, are general, not specific and not dynamic. 
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• Models solved by simulation have a relatively large number of parameters, are 

specific and not general, are dynamic with discrete time and consider space.  

• Models with less than five parameters have continuous time. 

Similar to Table A1, Table A2 shows the correlations for the 18 ecological-economic 

models in our sample. The significant non-trivial correlations are 

• Analytical models are general. 

• Algorithmic models are solved by simulation, are not general and are spatially 

explicit. 

• Models with less than 5 parameters are solved analytically. 

• Simulation models are dynamic with discrete time. 

• Uncertainty is not considered in models with continuous time. 

• Models with relatively few parameters do not consider space. 

From these observations we can classify each of the sets of ecological and ecological-

economic models into two classes: the first class, termed “simple models” contains the 

analytical and general models that have relatively few parameters, are static or 

continuous in time, often deterministic, and do not consider space; the models in the 

second class, termed “complex models” have relatively many parameters, are not 

general but dynamic with discrete time and explicit consideration of space.  

This distinction is very similar to that derived from the comparison between ecological 

and economic models. Altogether, we can observe “simple” models in the ecological, 

ecological-economic and economic models while the “complex models” are found in 

the ecological and ecological-economic models only. The proportion of complex 

models is higher among the ecological models than among the ecological-economic 

models.  

 

4. Discussion 

In the present study we have compared 60 ecological, economic and ecological-

economic models related to biodiversity conservation employing a range of criteria 

describing the models’ purpose, design, structure and analysis. While some common 

ground exists significant differences are to be observed in the modelling approaches of 
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the two disciplines economics and ecology. Generally speaking, economic models tend 

to be general and are formulated and solved analytically whereas ecological models 

tend to be specific and - while the majority of models is formulated analytically - a 

significant fraction is formulated algorithmically. In addition, the ecological models that 

are formulated analytically are mostly solved numerically or through simulation. 

Another important difference between the two disciplines is that ecological models 

explicitly take into account time, uncertainty and space to a much larger extent than 

economic models. Moreover, if they are spatial, economic models are usually spatially 

differentiated (e.g., two regions with different conditions) while ecological models are 

often spatially explicit (locations and sizes of regions considered explicitly), an 

approach which does not exist in the economic models of our sample.  

By making the differences between economic and ecological models explicit we hope to 

have contributed to a better understanding between economists and ecologists and to 

have helped them in their search for common modelling approaches to analyse and 

develop conservation strategies and policies. The question that arises from the analysis 

of this paper is, of course, what are the reasons for the described differences between 

economic and ecological models? We wish to suggest four possible reasons:  

(1) Different disciplinary traditions: The two disciplines have evolved historically in a 

different manner. Being rooted in natural history, detailed observations made by 

researchers and explorers appear to have shaped the development of ecology quite 

substantially while theoretical reasoning and mathematics were comparatively more 

influential in the development of economics. 

(2) Differences in the systems analysed: Ecological and economic systems may be 

structured differently. It might be that, e.g., spatial heterogeneity has less influence on 

the dynamics and the functioning of an economy than on the dynamics and the 

functioning of an ecosystem. 

(3) Differences in the perception of the system analysed: Ecological and economic 

systems might not be dissimilar in structure per se, but they might be perceived 

differently by the researchers or certain features are given different degrees of 

relevance. Economists might, e.g., view their systems as being usually in an equilibrium 

state that only occasionally changes due to some shocks. Ecologists in contrast, might 

view their systems as constantly changing. 
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(4) Varying personal preferences of researchers: Various ecologists have chosen their 

discipline, because they love the diversity and complexity of nature, animals and plants 

and want to understand it. Such a personal background may lead to the desire of 

including all this richness of ecological systems in a model. In contrast, economists may 

be rather interested in the general understanding of economic systems. Furthermore, 

many economists seem to have an affinity to mathematics. They might then prefer those 

research questions that can be expressed as mathematical problems and solved with 

mathematical methods.  

An in-depth analysis of the various possible reasons is clearly beyond the scope of this 

paper. It is nevertheless important to understand these reasons, because most likely this 

will further improve our knowledge about the opportunities but also the limits of 

ecological-economic modelling. Future research should therefore address this issue in 

more detail. 

Whatever the reason behind the differences between ecological and economic models, 

presently the answer to ecologist C.A.S. Hall’s (1988) question “What constitutes a 

good model and by who’s criteria?” is likely to be different among economists and 

ecologists: in economics, the majority of modellers prefer simple models which are 

analytically tractable; specific data, details of space, dynamics and uncertainty are 

sacrificed to the overall aim of analytical tractability. Thus, most economists probably 

would rank a simulation model with more than 10 parameters and with reference to 

specific systems rather low. In contrast, many ecologists would be very sceptical of a 

simple model addressing real systems; yet, they would accept simple models as a tool to 

address general problems and concepts. 

The general lesson from all this is that economists who start thinking about developing 

ecological-economic models have to be prepared that they might be involved with 

complex models which are untypical in economics and even might by ranked lower than 

simple models by many economists. On the other hand, ecologists starting 

collaborations with modellers from economics have to be aware that in economics 

analytical tractability is much higher valued and simple models more dominant than in 

ecology. 

Fortunately, our results indicate that a good compromise between the modelling 

approaches in economics and ecology is possible. Regarding most criteria that we 

evaluated, existing ecological-economic models are in between the numbers obtained 
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for the disciplinary economic and ecological models. In particular, the complexity of 

ecological-economic models is not higher than that of disciplinary models (as one could 

have expected from a naïve “merger” of models), but also lies in between that of 

ecological and economic models. This shows that richer models, combining the two 

disciplines, can be built without excessively increasing model complexity. Instead, 

ecological and economic modellers seem to seek for a good compromise when co-

operating through ecological-economic modelling. Another remarkable observation is 

that in ecological-economic modelling, simple and complex models coexist to a similar 

extent as in ecology. This is a promising finding, because most ecologists to date agree 

that this coexistence of simple and complex models is necessary, useful and productive. 
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Appendix A2: Results of the contingency analysis 
 
Table A1: The signs of the contingencies between the 17 criteria of Table 1 which are 
significant at the 5% level. Trivial/non-trivial correlations are represented by 
small/large symbols. The analysis is based on the set of all ecological models. Each row 
and column represents one criterion. 
 
 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 
1 -       +        - 
2        -        + 
3    -  + +          
4    -   + + + - - -     
5       - - - + + +  + + + 
6                 
7       +      +    
8        +         
9              - - - 
10          -       
11           + +     
12            +     
13             - + +  
14                 
15               + + 
16                + 
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Table A2: The signs of the contingencies between the 17 criteria of Table 1 which are 
significant at the 5% level. Trivial/non-trivial correlations are represented by 
small/large symbols. The analysis is based on the set of all ecological models. Each row 
and column represents one criterion. 
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