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Abstract
Human preferences are likely to depend on such things as knowledge and information, propaganda and advertising,
and formal (laws) and informal (norms) institutions. We focus on knowledge about how nature works and how this
may be manifested in recognition of ecosystem services among the general public. Participants and non-participants in a
plant nutrient abatement programme with detention ponds in a river drainage area in Scania, Southern Sweden, were
asked to rank some selected ecosystem services, classified as visible services, invisible services and services involving
human activities in nature. Three studied groups of local actors were originally not familiar with the concept of
ecosystem services, but the concept was easily grasped. The results of the study include the following findings: (1) The
groups of local actors were consistent in ranking the groups of visible and invisible services higher than the group of
services involving human activities, but there were considerable differences in their ranking of individual services. (2)
The generally high priority given to invisible services can partly, but not fully, be explained by the existence of the
abatement programme. (3) There was uncertainty regarding relationships among and the relative importance of
different ecosystem services. (4) Some informants had multiple preferences. In fact the role people chose to play may
have larger impact on preferences than the level of information. (5) Several interviewees objected to the idea of ranking
services, and preferred to view nature as a whole. The results are discussed from a knowledge perspective, and we
conclude that a widespread recognition of ecosystem services in policy and economics cannot be expected until the
general public has gained some critical level of basic knowledge about functions in nature. # 2002 Elsevier Science
B.V. All rights reserved.
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1. Introduction
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The concept of ecosystem services has become
firmly established in the vocabulary of ecological
economics. It also seems to have gained attention
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in wider scientific circles and among some policymakers. This is at least partly likely to be due to
publications such as Baskin (1997), Costanza et al.
(1997) and Daily (1997). But what about the
general public? It might be the case that the often
abstract nature of ecosystem services implies an
obstacle to widespread public understanding and
recognition. Broadly speaking, people are not
scientists and thus might not be able to grasp
what ecosystem services such as ‘translocation of
nutrients’ and ‘decomposition of wastes’ (Daily,
1997, p. 3 /4) are about, and what benefits they
give society. It might also be the case that people,
at least to some extent, recognise what are here
called ‘ecosystem services’, but in a different way
than scientists would expect because of a nonscientific worldview (cf. Burgess et al., 2000).
One point of departure to study nature’s support to humans is to find out how people actually
use nature by enjoying, e.g. silence, fishing or
other human activities. Another point of departure
would be scientifically based definitions of particular ecosystem services. We believe that some of
these services are more difficult to comprehend
than other ones. Some services can be perceived
with the senses. For simplicity, we call them
‘visible services’ here. In contrast, ‘invisible services’ require instruments for detection and observation. Both these types of services require
knowledge in order to be understood. But while
the knowledge required to understand visible
services could be based on experience, the understanding of invisible services depends on theoretical learning.
In order to make these ideas more concrete,
consider the example of an apple tree, and the
goods and services it provides. We would guess
that the easiest goods and services to grasp are
food (the apples), but also the shade the tree offers
on a hot summer’s day and the beauty it proffers,
not least when it is decked with flowers. A greater
degree of knowledge is necessary for interpreting
other visible phenomena as services. For example,
if equipped with enough knowledge, an observation of a bee’s visit to the apple blossoms is
interpreted as pollination and a step in the
production not only of apples, but also of honey
in the neighbour’s hive. Considerably more ab-

stract and totally dependent on theoretical learning is an interpretation of the apple tree as a
provider of life-support services by producing
oxygen along with photosynthesis, or as being
part of an ecosystem with intricate links to other
organisms.
Is there any correlation between the degree of
abstraction and the recognition of ecosystem
services? It may be hypothesised that this correlation is negative for individuals who have little
theoretical learning about how nature works. If so,
they would tend to recognise highly abstract
ecosystem services to a relatively low degree.
However, while it is indeed a possibility, this
does not necessarily imply a positive correlation
in the case of individuals who have good theoretical learning. For example, their learning might
imply that they tend to see the relationships
between different functions in nature to a greater
extent and thus experience difficulties in viewing
individual services (whether visible or invisible) in
isolation from other ones.
In order to illustrate these issues and stimulate
further discussions and research, we have made a
small-scale empirical study of the degree of
people’s recognition of various ecosystem services
in a river drainage area in Southern Sweden.
Section 2 describes how we collected data by
organising meetings and distributing a questionnaire about ecosystem services. The results are
presented in Section 3. A discussion and conclusions are found in Section 4.

2. Data collection
The purpose of the data collection was to find
out to what degree people recognise various
ecosystem services provided by nature in the
Kävlinge River drainage basin in SW Scania,
southernmost Sweden. We conducted the empirical study in 1997 /1998 in relation to a local plant
nutrient abatement programme focusing on detention ponds and buffer zones along watercourses.
Data were collected from the following groups of
informants:
(I) A mixed group of 62 farmers and other local
stakeholders (officials, politicians, researchers)
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was recruited to a meeting by letters of invitation.
They were all more or less involved in the local
nutrient abatement programme. A discussion took
place at the meeting, and a questionnaire was
distributed to all group members. Responses came
from 19 farmers and 20 other stakeholders.
(IIa, IIb, IIc) Three focus groups with a total of
22 representatives of the general public in the
Kävlinge River drainage basin were recruited by
advertisements in local newspapers inviting people
interested in local nature. None of them were
farmers, and they were not involved in the local
nutrient abatement programme. One meeting per
focus group was held and all group members also
received a questionnaire. All gave complete answers.
(III) A group of 119 randomly selected farmers
was recruited through the farmers’ local organisation. No meeting with these farmers was held, but
they all received a mail questionnaire. They were
familiar with the introduction of ponds for plant
nutrient abatement in the area. Fifty-eight farmers
gave complete answers.
The data collection made use of a set of 11
selected ecosystem services for studying the degree
to which they were recognised by the informants;
see Table 1. The selection of services is, to a large
extent, explained by the local setting. Four of the
services are ‘invisible’ in the sense discussed in
Section 1, and theoretical learning is thus needed
for comprehending them: (d) carbon dioxide
uptake by growing trees/plants, (e) wetlands’ plant

461

nutrient reduction, (f) contribution of weathering
to soil fertility, and (k) nitrogen uptake by alders
and leguminous plants. Three services are visible
phenomena in nature and can be spontaneously
understood as services: (a) rainfall, (c) wild plants
and animals, and (j) predation by birds of vermin
insects. The four remaining services are very
concrete; they reflect how people enjoy nature:
(b) silence, (g) opportunities for hunting, (h)
opportunities for fishing, and (i) other opportunities for enjoying nature. These three subsets of
services will be referred to as ‘invisible services’,
‘visible services’ and ‘human activities in nature’ in
the following.
A set of 11 social services was also selected, see
Table 1. They served mainly as a background and
explanation to discussions about ecosystem services and they will only very briefly be subject to
empirical analysis in this paper. Comparing the
two sets of services also illustrated the difference
between them. The social ones are organised by
individual or cooperative human activity along
with social development. Prices are set by the
market or by political decisions. Prices for social
services can be negotiated, and the actual costs can
be calculated. In contrast, ecosystem services are
the result of long-term geo-chemical and biological
evolution and now under increasing human impact. Harvested products and similar goods from
nature are typically marketed and prices negotiated, but many ecosystem services are not
marketed and thus unpriced.

Table 1
Ecosystem services and social services listed
A

Ecosystem services

B

Social services

a
b
c
d
e
f
g
h
i
j
k

Rainfall
Opportunities for enjoying silence
Wild plants and animals
Carbon dioxide uptake by growing trees/plants
Wetlands’ Plant nutrient reduction
Contribution of weathering to soil fertility
Opportunities for hunting
Opportunities for fishing
Other opportunities for enjoying nature
Predation by birds of vermin insects
Nitrogen uptake by leguminous plants and alders

1
2
3
4
5
6
7
8
9
10
11

Jobs in farming and forestry
Jobs, other private enterprises
Jobs, state and municipal
Care of children and elderly
School education
Medical care, dentistry
Public transport
Private transportation (car)
Non-governmental organisations
Cure of souls
Telephone/electronic information

462

L. Lewan, T. Söderqvist / Ecological Economics 42 (2002) 459 /467

The degree of recognition of the services was
measured by a simple ranking exercise. In the
questionnaire, informants were asked to rank the
11 ecosystem services and the 11 social services
respectively from first (the most important service)
to eleventh (the least important service). They were
also invited to add their own examples to the two
lists of services. The concept of ecosystem services
was briefly explained to the participants in groups
I and IIa /IIc before the ranking exercise, but the
relative importance of the services was not discussed at this stage. Group III was only approached by the questionnaire together with
written material giving information on the plant
nutrient abatement programme, but not on ecosystem services in general. They were just asked to
rank the phenomena in Table 1 according to
personal appreciation.
On the whole, the brief oral (groups I and IIa /
IIc) or written (group III) introduction to the
issues given to the informants is not likely to have
caused any major change in their initial recognition of ecosystem services. However, at the focus
group meetings of IIa /IIc, the ecosystem services
were subject to a more in-depth discussion and
comparison to the social services after an initial
ranking made by the participants. A short presentation of the functions of nature from a natural
science point of view was also given. The ranking
exercise was repeated after this presentation and
the discussions, which meant that the participants
were given an opportunity to revise their earlier
rankings. These possibly revised rankings might
have been influenced by the presentation and the
discussions.

3. Results
In general, the concept of ecosystem services
seemed to be new to the informants. This was true
also for many informants with a background in
natural science, such as local environmental officers. However, the general concept */but not
necessarily individual services */seemed to be
grasped after a brief introduction and the comparison to social services. Several informants opposed
the idea of ranking pieces of nature and rather

wanted nature to be seen as a whole; see also
below. The list of social services and their possible
ranking were discussed in the groups. A major
difficulty here was to identify the chicken and the
egg. However, there was a general agreement that
school education is most important and basic to
the functioning of other activities in society.

3.1. The stakeholder group (I)
Some informants in group I ranked all listed
ecosystem services from first to eleventh. Table 2 is
based on their answers, showing the proportion of
informants who ranked a service first, second and
third. Other informants included just some of the
services in their ranking or gave the same number
to two or several services. There were also some
protests against the whole idea of ranking ecosystem services (‘[nature] is one object only! ’).
Table 2 shows that 44% of the informants
ranked wetlands’ reduction of plant nutrients first.
This focus on the ecosystem service provided by
wetlands is readily explained by the informants’
involvement in the nutrient abatement programme. Twenty-eight percent ranked wild plants
and animals first, 8% ranked rainfall first and 8%
ranked silence first. General enjoyment of nature,
CO2 uptake by growing trees/plants, predation by
birds of vermin insects and hunting opportunities
were also viewed as relatively important services.
Farmers differed by giving rainfall and CO2
uptake a higher priority than the other informants
in group I. In general, the three services related to
human activities in nature tended to be viewed as
being of relatively low importance.
Table 3 is based on the three subsets of
ecosystem services identified in Section 2, i.e.
invisible services, visible services and human
activities in nature. For each informant, we ranked
these subsets first, second or third according to the
mean value of the ranking given by the informant
to the individual services included in each subset.
We then computed the total number of subsets
ranked first, second and third. These totals are
reported in Table 3. The table shows that visible
and invisible services were generally ranked above
human activities in nature. For example, human

Table 2
Group I’s ranking of ecosystem services

Visible services
Rainfall
Wild plants and animals
Predation by birds of
vermin insects
Human activities in nature
Opportunities for enjoying silence
Opportunities for hunting
Opportunities for fishing
Other opportunities for
enjoying nature
Other: ‘Fertile soils’
Totala

2nd highest rank (percentage of answers
given)

3rd highest rank (percentage of answers given)

Farmers
n/19

Farmers
n/19

Farmers
n/18

Other respondents n/20

All respondents n/39

Other respondents n/19

All respondents n /38

Other respondents n/19

All respondents n/37

11

0

5

10

5

8

22

0

11

42

45

44

16

21

18

17

5

11

0

0

0

0

5

3

6

5

5

0

0

0

0

5

3

6

5

5

11
21
0

5
35
0

8
28
0

16
26
0

0
32
0

8
29
0

0
11
11

0
10
10

0
11
11

5

10

8

21

5

13

11

5

8

5

0

3

0

5

3

11

10

11

0
0

0
5

0
3

0
10

5
16

3
13

0
6

16
32

8
19

5

0

3

0

0

0

0

0

0

100

100

102

99

99

101

101

98

100
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Invisible services
CO2 uptake by growing
trees/plants
Wetlands’ plant nutrient
reduction
Contribution of weathering to soil fertility
Nitrogen uptake by alders and leguminous
plants

Highest rank (percentage of answers given)

Source : Answers from 39 informants. Their answers were consistent with the instruction in the question (63%), though one respondent ranked only one service and one
respondent ranked only two services. Answers from 12 informants were not consistent with the instruction (19%) and 11 informants did not deliver any answer (18%).
a
Totals not equal to 100 are due to rounding errors.
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Table 3
Group I’s ranking of three subsets of ecosystem services
Invisible services

Visible services

Human activities in nature

No. of rank 1
No. of rank 2
No. of rank 3

10 (31%)
15 (47%)
7 (22%)

16 (50%)
11 (34%)
5 (16%)

6 (19%)
6 (19%)
20 (62%)

Total

32 (100%)

32 (100%)

32 (100%)

Source : Answers from 32 informants out of 62 allowed the computation of mean values of their ranking for each subset of services.

activities in nature were only ranked first in 19% of
the cases.
3.2. The focus groups (IIa /IIc)
In conformity with group I, more than half of
the participants in the focus groups ranked visible
services first, slightly less than 50% ranked invisible services first, and just a few ranked human
activities first see Table 4. Especially the participants with tertiary natural science education
tended to rank the ecosystem services from an
evolutionary perspective, acknowledging that rainfall contributing water is the first prerequisite for
life, uptake of CO2 for photosynthesis is basic in
nature, the contribution of weathering is essential
to soil fertility, and uptake of nitrogen by leguminous plants and alders improves soil fertility.
When the answers to the ranking question had
been collected, a discussion arose about the
difficulty of providing a full ranking. The arguments typically concerned the relationship among
ecosystem services, and to what extent some
services are more fundamental than other ones.
A few participants commented that their ranking

depends on what preferences they choose to have
in focus. They said: ‘‘there is a difference [for the
valuation] if I have myself or society as the point of
departure for the valuation ’’, ‘‘[when valuing,] I try
to think as an environmentalist, but I don’t fully
succeed ’’ and ‘‘[when valuing,] am I supposed to
think as a mother, as an employee, as an environmentalist or as who?’’
A further discussion was stimulated by providing the participants a brief presentation of services
and their relationships from a natural science
point of view. After the discussion, the participants received a new copy of the questionnaire and
were asked to rank the services again. In the new
ranking, the subset of services related to human
activities in nature was not ranked first at all, and
this is likely to be due to the presentation and the
discussion.
3.3. The farmer group (III)
Fifty-eight informants in group III gave a
complete answer to the ranking question. Table 5
shows their mean ranking of the 11 ecosystem
services. Like the farmers in group I, they tended

Table 4
Group II’s ranking of three subsets of ecosystem services
Invisible services

Visible services

Human activities in nature

Before discussion

After discussion

Before discussion

After discussion

Before discussion

After discussion

No. of rank 1
No. of rank 2
No. of rank 3

9 (41%)
8 (36%)
5 (23%)

10 (48%)
5 (24%)
6 (28%)

13 (59%)
7 (32%)
2 (9%)

13 (62%)
8 (38%)
0 (0%)

3 (14%)
3 (14%)
16 (72%)

0 (0%)
5 (24%)
16 (76%)

Total

22 (100%)

21 (100%)

22 (100%)

21 (100%)

22 (100%)

21 (100%)

Source : Answers from 22 (before discussion) and 21 (after discussion) informants out of 22 allowed the computation of mean values
of their ranking for each subset of services.
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Table 5
Group III’s ranking (mean values) of listed ecosystem services
58 farmers
Invisible services
CO2 uptake by growing trees/plants
Wetlands’ Plant nutrient reduction
Contribution of weathering to soil fertility
Nitrogen uptake by leguminous plants and alders

4.1
3.7
6.6
7.3

Visible services
Rainfall
Wild plants and animals
Predation by birds of vermin insects

4.3
3.9
7.0

Human activities in nature
Opportunities for enjoying silence
Opportunities for hunting
Opportunities for fishing
Other opportunities for enjoying nature

7.6
6.8
8.0
6.6

Other alternatives mentioned: to be part of the eco-cycling
system, quality of life, good environment for children, freedom,
horses, riding, income.

to rank elimination of plant nutrients in wetlands
first. On average, wild plants and animals, CO2
uptake and rainfall were ranked second, third and
fourth, respectively. Lower priority was given to
opportunities for fishing and silence, nitrogen
uptake by alders and leguminous plants, and birds’
predation of vermin insects. Note that the participants considered elimination of excess plant nutrients to be more important than nitrogen uptake
by alders and leguminous plants. The perceived
importance of wetlands’ nutrient reduction is
likely to be due to the existence of the local
nutrient abatement programme and the information that the informants have received on this
programme. Interestingly, contribution of weathering to soil fertility was considered as being of
relatively little importance, possibly because of the
availability of cheap commercial fertilisers.
Table 6 reports how group III ranked the three
subsets of ecosystem services. Despite the fact that
group III was not provided any introduction to
ecosystem services, the results are similar to those
of groups I and IIa /IIc: a clear dominance of the
visible and invisible services over human activities.
This is thus a result valid for all groups included in
this empirical study.
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4. Discussion
The informants in the empirical study were in
general not acquainted with the concept of ecosystem services. When asked to rank the selected
services, many informants were not able to provide
a full ranking. Instead, they emphasised nature as
a whole rather than specific ecosystem services. It
was therefore not surprising that the discussions
with the informants in groups I and IIa /IIc
typically concerned the relationship among different ecosystem services, and to what extent some
services are more fundamental than other ones.
However, a general result from the ranking
exercise was that visible and invisible services
were ranked above services involving human
activities such as enjoying silence or hunting and
fishing. The fact that priority was often given to
invisible services is likely to be partly explained by
the current attention to detention ponds and
buffer zones in the local plant nutrient abatement
programme. However, the degree of involvement
in the programme did not provide any explanation
for the degree of recognition of invisible services;
the results were similar for groups I, IIa /IIc and
III, despite the fact that only group I mainly
consisted of informants involved in the programme. We therefore interpret the high priority
given to invisible services as not only being
dependent on the ongoing nutrient abatement
programme. Moreover, the subset of ecosystem
services labelled as ‘human activities in nature’ was
ranked below visible and invisible services by all
groups. This suggests that there was a basic
natural scientific knowledge among the informants
of the functioning of nature. Moreover, there were
many comments from informants indicating
knowledge about functions in nature, and this is
also likely to explain an emphasis on the visible
and invisible services. In fact, some discussions
indicated that an evolutionary perspective on
ecosystem services could be one ground for ranking them, making rainfall into a basic life-support
service.
Some participants in the focus groups were
uncertain about what preferences they should
choose to use in the ranking exercise. Their private
opinions were not always in agreement with those
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Table 6
Group III’s ranking of three subsets of ecosystem services
Invisible services

Visible services

Human activities in nature

No. of rank 1
No. of rank 2
No. of rank 3

33 (43%)
31 (40%)
13 (17%)

36 (47%)
33 (43%)
8 (10%)

13 (17%)
17 (22%)
47 (61%)

Total

77 (100%)

77 (100%)

77 (100%)

Source: Answers from 77 informants out of 119 allowed the computation of mean values of their ranking for each subset of services.

felt to be expected from the family, employers or
society. This finding gives support to the hypothesis that people do not necessarily have a fixed set
of preferences when they participate in a complex
exercise aiming at value judgements (Gregory et
al., 1993). On the contrary, their choice of
preferences seems to depend on whom they choose
to represent in the exercise. For example, Sagoff
(1988) suggested that every individual might either
play the role of consumer or the role of citizen;
while a person’s preferences in his or her role as a
consumer is largely determined by self-interest, the
good of society is in focus for his or her
preferences as a citizen. Even results from very
simple ranking exercises such as the one in our
empirical study may thus be difficult to interpret if
the issue of multiple preferences within one
individual are not approached by including, for
example, instructions or questions to respondents
related to this issue. This difficulty is likely to be
present also in more advanced valuation exercises,
such as contingent valuation surveys and choice
experiments; see e.g. Carson et al. (2001) and
Adamowicz et al. (1998) for reviews of these
methods. While it is analytically convenient to
assume the existence of well-defined and given
human preferences, an improved understanding of
economic and other human behaviour would
require increased attention to the endogenous
nature of preferences, i.e. the dependence of
human preferences on such things as knowledge
and information, worldviews and ethics, propaganda and advertising, and formal and informal
institutions; see also e.g. Costanza and Folke
(1997) and Norton et al. (1998).
Are there reasons to be concerned about the
uncertainty some informants showed when rank-

ing the ecosystem services? We believe so, and this
has to do with the difficulties of economising on
these services. Ecosystem goods and services are
the result of long-term geo-chemical and biological
evolution. Thanks to this evolution, the planet was
successively transformed from empty desert to
green habitats sufficiently stabilised for human
life. Ecosystem services have always been used by
consumers, i.e. animals and humans, for feeding,
extra-somatic constructions and commodities. The
stabilising effect of the ecosystems on the climate
and their roles in the cycles of water, carbon,
oxygen, nitrogen and other elements will always be
of the utmost importance to human beings. There
are thus good reasons to take into account natural
scientists’ warnings that some natural resources,
biologically productive areas and environmental
space for pollution are limited. Still, ecosystem
services have generally been neglected in policies
and management because of global redundancy
and the great promise that new technology seems
to offer. The typically non-market nature of
ecosystem services make them invisible in the
present economic system. A widespread recognition of such services cannot be expected until the
general public has gained some critical level of
basic knowledge regarding the functions in nature.
Still, democracy requires political decision-making
to be based on the preferences of individuals. This
is also the standard premise in economics. This
position nourishes considerations about whose
preferences should count. For example, it has
been suggested that only the preferences of wellinformed individuals should be taken into account,
introducing problems of how to measure knowledge and screen individuals; see Hausman and
McPherson (1996) for a review. In this context, we
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note that the number of individuals who are well
informed about a broad set of issues is likely to
diminish in many modern societies because of
these societies’ reliance on a system of specialisation for solving problems. We conclude that there
is an increasing need for developing political
decision-making mechanisms that cope with the
difficult combination of both economising on
ecosystem services and having sufficient respect
for individual preferences. This suggests efforts for
building consensus on natural resources use, one
of the many suggested interpretations of sustainable development (de Graaf et al., 1996).
We would finally allow ourselves to remind
readers that humans are also a part of the ongoing
evolution on the planet. While being consumers of
ecosystem services, humans have also developed a
capacity for understanding and recognising their
reliance on nature. In that sense, we feel that we
are being realists, not optimists, when we agree
with Markl (1999, p. 359):
‘Through the evolution of the conscious
mind in the human species, nature became
aware of itself and can thus for the first time
in more than three billion years of natural
evolution, influence and even to some degree, take control of its own future development according to intentional goals’.
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