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Abstract

Agroforestry networks can be a means to achieve landscape amelioration. Some authorities of the Lagoon of Venice
drainage basin (Italy) are planning, amongst other actions to control pollution in the Lagoon, to reintroduce agroforestry by
means of a GIS-supported design procedure. The goals of this paper were to assess (i) the contingent valuation (CV)
(willingness to pay and willingness to accept) of agroforestry networks and its relationship with sociceconomic and
agroforestry role variables, (ii) the coherence between agro-economic policies and farmers expectations, (iii) the relationship
between the value of agroforestry as a “‘shared good” and water quality (non-point source pollution). Respondents associate a
positive value/preference to the agroforestry network implementation, although this value is strongly affected firstly by their
identity with the landscape and secondly by their income. The motivations of farmers’ evaluation are precise and the
agroforestry network is considered not only as an “‘ethical object” but also as a concrete element of their own cultural and
economic world. In this case the contingent value (in particular, in terms of acceptance) increases with the farmer’s economic
capacity, and the farmer’s valuation is not linked only to the “‘good” but also to the “service” offered for implementing it. The
expectations of farmers regarding an agroforestry plantation were lower than European Union incentives at the time of survey,
and a lack of results in this field is probably linked to poor information and to bureaucratic difficulties. Even if there is general
knowledge on water quality, there is little awareness on the non-point source pollution control effect of agroforestry buffer
plantations, either in the common people or in those who are environmentally trained (e.g. planning university students). In
every case the agroforestry ‘““shared good” evaluation is high enough to permit efficient and supported intervention policies.
These results confirm that landscape choices strongly involve issues of identity, perceived rights and evaluation capacity that
cannot be simply resolved in terms of preference cost benefit analyses, but a clever use of the CV allows an identification of
these same limitations and a partial estimation of them. © 2001 Elsevier Science B.V. All rights reserved.

Keywords: Landscape; GIS; Agroforestry; Networks; Contingent valuation; WTP; WTA; Agro-environmental policies; Landscape
preferences and values

1. Introduction
" Corresponding author. Present address: Cannaregio 4706,

30131 Venezia (VE), Italy. Tel.: +39-41-2770570; |
Fax: 130412775807, Agroforestry can be a means to achieve landscape

E-mail address: daniel franco@iol.it (D. Franco). amelioration from an environmental and economic
"URL: http://www.danielfranco.org. point of view (Franco, 2000), and for this reason

0169-2046/01/$20.00 @© 2001 Elsevier Science B.V. All rights reserved.
PII: S0169-2046(01)00158-X



240 D. Franco et al./Landscape and Urban Planning 55 (2001) 239-256

may be implemented at several levels. For example,
the European Union (EU) and some countries are
promoting agroforestry policies to preserve rural land-
scapes (EU rules 2078/92, 2080/92, now EU rule
1257/99), and some authorities of the Lagoon of
Venice drainage basin (Italy) are developing actions
to control Lagoon pollution which include the devel-
opment of agroforestry networks (Progetto Siepi©);
by means of a GIS-supported planning procedure
(PLANLAND®®; Franco, 1997).

Considerable attention is focused on the conserva-
tion implications and environmental effects of an eco-
logical network (e.g. Hudson, 1991; Forman, 1995), but
socioeconomic and socio-cultural impacts of an agro-
forestry network (Burel and Baudry, 1995; Colletti
etal., 1993) are not frequently taken into consideration.
Landscape resources (water quality, beauty, nature) are
mostly a public or mixed good, and their improvement
is also a public good. In order for resource allocation in
landscape planning and management to be efficient, the
effects and the values that individuals and society place
on the non-market aspects of landscape and landscape
structures must be considered.

‘We believe that it is not useful to consider landscape
management problems in terms of independent cate-
gories (e.g. nature conservation, aesthetic valuation,
economic cost and benefits, etc.) if we want to under-
stand and subsequently manage the landscape. Rather
we believe that in dealing with agroforestry networks,
socio-cultural (landscape perception and valuation) or
socioeconomic (impact of agroforestry systems on
society and farmland economy, ‘‘willingness to
pay”’ for agroforestry) landscape processes have to
be considered as ecological functions as are biotic
fluxes or hydrological fluxes, linked to landscape
structures in a landscape ecology perspective (For-
man, 1995; Naveh and Liberman, 1994; Burel and
Baudry, 1999). This is the approach used in the GIS-
supported procedure mentioned above.

This study was undertaken in order to evaluate the
impact of an agroforestry network on social, cultural
and economic processes in the Venetian landscape.
The aims were (1) to evaluate social awareness of non-
point source pollution and of the roles of agroforestry
networks (Mannino et al., 2001), (2) to estimate the
contingent valuation (CV) of an agroforestry network,
(3) to evaluate the correlation between existing policy
(benefits for agroforestry plantation) and farmers’

expectations, (4) to assess the role of both the existing
and the planned network on the perception of land-
scape value (Franco et al., 2001). This paper describes
the results of (i) the CV of agroforestry networks and
its relationship with socioeconomic and agroforestry
systems’ role variables, (ii) the coherence between
agro-economic policies and farmer expectations, (iii)
the relationship between the valued *shared good”
and water quality (non-point source pollution).

2. Materials and methods

The research was conducted in 1999 in the Venice
Municipality (Venice, Italy), and carried out largely by
means of a survey. The survey was constructed to allow
cross verification, to test the affordability of responses
and to reduce “CV methods” problems (Burgess et al.,
1995; Edwards and Anderson, 1987; Kealy et al., 1990;
Mitchell and Carson, 1989; Moser and Dunning, 1986;
Simon, 1994; Whitehead et al., 1993; Walsh et al.,
1990). For example, to verify the coherence between
“willingness to pay” (WTP) and “willingness to
accept” (WTA) values, or between these values and
the value assigned to the agroforestry roles inlandscape.

Respondents were contacted in one of two ways:
non-university students were contacted by telephone
prior to being sent the survey, whereas surveys were
given directly to university students. Mailing was
chosen for a number of reasons: (1) to reduce social
desirability; (2) to increase the context effect (the
survey can be examined before responding); (3) to
adapt the response timing to the respondent and not to
the interviewer; (4) to eliminate interviewer bias and
(5) to allow time for the respondent to think about their
response (Cameron and Huppert, 1989; Dilman, 1991,
Moser and Dunning, 1986).

Mailing was preceded by a telephone call to (1)
explain the scientific nature of the survey (to reduce
the respondent’s diffidence), (2) try to make the respon-
dent aware of the value of their contribution and (3)
understand why individuals may choose not to respond
to the survey (Frey, 1989; Loomis and King, 1994).

The surveys were divided into several sections.

The first section aimed to identify the socioeco-
nomic characteristics of each respondent.

The second section was to assess the respondent’s
awareness of pollution problems in their county of
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residence. Fourteen pollution sources were selected
and the respondent was asked to rate each of these on a
scale of 1-10.

The third section was developed to estimate the value
given by respondents to Best Management Practices
(for which the respondent was asked to rate a number of
sentences using four levels of agreement) and to esti-
mate the value given by respondents to some positive
and negative roles of agroforestry networks in the
landscape (to be rated using a 10-point scale, Table 1).

The fourth section regarded the CV research, which
is the object of this paper.

2.1. Respondents
A stratified random sample of farmers, Lagoon
residents (Venice and Islands) and non-Lagoon resi-

dents (inland/farmland) were selected from the tele-
phone directory. Farmers were contacted by means of

Table 1

241

Farmers’ Unions. The statistical “universe” considered
consisted of 320 families and 60 university students of
Architecture (following a course on urbanism and
planning) and Environmental Sciences. The total
number of respondents was 196.

The socioeconomic distribution within the sample
(in particular, for more precise data such as age, edu-
cational status, residence, or family size) was consis-
tent with the socioeconomic characteristics of the
Venice municipality as a whole, therefore the sample
can be treated as representative of the study area.

2.2. Farmer respondents

Farmers are directly involved with the issue in
question, and for this reason were considered with
great care in this analysis. 82% of respondents were
middle-aged males, with a low educational status and
had small families. Forty-two percent of respondents

Standardised mean values of agroforestry network roles in the landscape expressed by the whole sample in a 1-10 scale®

Agroforestry role variables Mean Homogeneous judgement groups
Bank protection and consolidation 54 XXXX
Landscape aesthetics 5.3 XXXX
Protection of slopes against erosion 5.0 XXXX
0, emission and CO, absorption (decrease of greenhouse effect) 49 XXXX
Industrial area, roads, waste disposal and quarry masking 45 - XXXX
Windbreak effect and improvement of a positive microclimate for crops 4.5 XXXX
Hosting for pest predators and pollination 42 XXXX
Protection against air pollution (dust) 3.6 XXXX
Wildwatching improvement 35 XXX
Protection against noise 33 XXXX
Rivers and Lagoon protection against pollution 3l XXXX  XXXX
Increase in recreation 3.1 XXXX  XXXX
Management costs 2.9 XXXX
Secondary rural production (mushrooms, silver fruits, herbs, etc.) 2.7 XXXX  XXXX
Creation of a negative environment for water weed and 27 XXXX ~ XXXX
consequent improvement of banks management
Game increase 2.5 XXXX XXXX XXXX
River depuration 2.5 XXXX  XXXX  XXXX
Reduction of shading for crops 22 XXXX XXXX  XXXX
Machinery hampering 21 XXXX XXXX  XXXX
Vineyard support 2.0 XXXX  XXXX
Firewood production 2.0 XXXX  XXXX
House protection from weather 19 XXXX
Water and nutrients competition with crops 1.8 XXXX
Honey production 1.6 XXX
Timber production 0.5
Limitation on field market 0.4

* Values are ranked in order of assigned importance and are grouped according to statistical differences (Duncan test).
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cultivated <5 ha, and many of them were part-time
farmers. Most of the respondents cultivated one or two
types of crop, with between 41 and 79% of the total
surface area covered by one dominant crop.

The business and demographic characteristics were
compared to those of the Commune and of a relevant
Farmers’ Union. This revealed a very good correspon-
dence between the characteristics of the sample and
that of the entire category, therefore the sample may be
considered representative of farmers in the Munici-
pality of Venice.

2.3. Dependent variables

CV estimates were treated as dependent variables.
The CV format was open-ended, and the valuations
were defined in three ways.

e In the first question, the respondent was asked to
express their “willingness to pay” to implement
agroforestry networks (WTP variable) as a citizen
in the municipality.

e In the second question, the respondent was asked to
express their “willingness to pay” to implement
agroforestry networks assuming they were a farmer
(“WTP farmer” variable).

e In the third question, the respondent was asked to
express their “willingness to accept” agroforestry
systems (WTAvariable) assuming they were a farmer.

WTP categories were between 0 and 258 €; “WTP
farmer” and WTA between 0 and 103 €.

The potential difference in the preference/valuation
of the estimated good, or the difference in differences
in attitude regarding the good in the socioeconomic cla-
sses was assessed by comparing the three types of CV.

Each citizen was asked to indicate his personal
WTP a year per ha of their property, assuming they
were a farmer. In doing so, an indication of the value of
hedgerows with respect to the farmer’s activity was
obtained, and the citizens attitude with respect to
farmers was assessed.

An analysis of farmers” WTA was carried out to
assess the relationship between EU agroforestry incen-
tives and farmers expectations. A comparison of values
expressed by farmers and non-farmers was used both to
estimate the theoretical relationship between WTP and
WTA (Colletti et al., 1993), and the consistency of non-
farmers “WTP farmer”” and WTA estimates.

2.4. Independent (explicative) variables

The independent variables used were of a socio-
economic and qualitative nature, and were based on
the values assigned by respondents to the role of an
agroforestry network in the landscape.

The “socioeconomic variables” (categories)and their
representation in the sample are reported as follows.

Socioeconomic vriables Classes
Sex Males 67%, females 33%
Age 1: 0-25 Years 18%; 2: 25-40 years 25%; 3: 40-60 years 36%; 4: >60 years

Educational status

1: Primary school 37%; 2: high school 50%; 3: graduate 12%;

Job 1: Farmers 23%; 2: students 22%; 3: employees and professionals 21%; 4:
retired workers and housewives 29%; 5: other (unemployed) 5%

Family
Income

1: 1-2 Persons 32%; 2: 3 persons 27%; 3: 4 persons 50%; 4: >4 persons 17%
(in this case only 60% of respondents answered) 1: 0-12.970 34%; 2: 12.9700-

23.348 42%; 3: >23.348 24%

Residence location
Total farm surface
(only farmers)
Percentage of hired cultivated
land (only farmers)
Number of crops
(only farmers)
Farm main crop
(only farmers)

Hectares

1: Venice and Islands 21%; 2: Mestre and suburbs 40%; 3: inland-farmlands 39%

Percentage of farm surface
Number of crops in the farm

1: Maize; 2: soybean; 3: chard; 4: horticulture; 5: greenhouse; 6: alfalfa; 7:
orchard; 8: vineyard; 9: organic farming
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Variables concerning the role of agroforestry net-
works (agroforestry role variables) were based on the
values assigned by the respondents to the 26 potential
roles reported in Table 1.

2.5. Procedure

To reduce the subjectivity of ratings for agroforestry
role scaling, an “origin-adjusted rating’’ scaling pro-
cedure was chosen due to its simplicity and robustness
when compared to other more complex procedures,
given the statistical representativeness of the sample.
The i value given by the j respondent was substitute by
the difference between the mean value of respondent j
and the value of i. '

A parametric analysis of variance (ANOVA) wasused
to make statistical comparisons. Parametric assump-
tions were estimated using visual and numerical meth-
ods and non-parametric Kruskal-Wallis ANOVA were
used when violations of the parametric assumption were
detected, given that scoring methods rely on an ordinal
scale when sub samples analysed are not representative
(lacking in normality). When no differences were
detected between the parametric and non-parametric
ANOVA results, the Duncan test was utilised to detect
homogeneous groups and/or significant differences.

Table 2

Explorative multiple linear regression models were
applied to assess the functional relationship between
the considered variables. Standard or forward stepwise
multiple linear regression models were used. Further-
more, Ridge regressions were carried out in order to
reduce problems arising from collinearity of variables
and to obtain more straightforward selections
(StatSoft, 1995). The size of the farmers sub sample
(33 respondents) placed some limitations on the sta-
tistical confidence of the results. Commercial software
packages were used (STATISTICA®, EXCELL,
SYSTAT®, STATGRAPHICS®)

3. Results

3.1. The influence of socioeconomic variables on the
contingent values distribution of the sample

3.1.1. Willingness to pay

Ninety-one percent of the sample responded to the
WTP question; the mean value was 41 € and the most
frequent value was 23 €, the latter being suggested as
optimum by 17% of the sample. 50% of respondents
indicated WTP values between 6 and 49 €, and 11%
were not willing to pay anything, giving non-values to
the analysed good.

Statistically significant differences (Duncan test) of the willingness to pay (WTP) and willingness to accept (WTA) between the job classes of

the whole sample®

Main effect: job

Probabilities for post-Hoc tests

Farmers Students Employees and Retired workers Other
professionals and housewives

WTP

(mean values) (75.36) (21.79) (46.58) (20.51) (19.92)
Farmers 0.00 0.04 0.00 0.00
Students 0.00 0.09 0.63 0.89
Employees and professionals 0.04 0.09 0.20 0.08
Retired workers and housewives 0.00 0.63 0.20 0.57
Other 0.00 0.89 0.08 0.57

WTA

(mean values) (102.35) (82.96) (97.32) (60.78) (106.81)
Farmers 0.36 0.80 0.06 0.82
Students 0.36 0.47 0.27 0.28
Employees and professionals 0.80 0.47 0.08 0.66
Retired workers and housewives 0.06 0.27 0.08 0.04
Other 0.82 0.28 0.66 0.04

# Significant values are in italics.
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Fig. 1. Box plot of contingent valuation for the different job
classes of the sample: (a) WTP; (b) “WTP farmer” and (c) WTA.

Some socioeconomic variables significantly influ-
enced the WTP distribution of the sample. Farmers
gave a significantly higher WTP than other job cate-
gories, in particular students Table 2, Fig. 1.

The most frequent WTP value of farmers was 65 €;
the values proposed reached 245 € and only 5% of this
statistical strata were not willing to pay anything.

—o— years<40 - 40-60 years = years>60

Fig. 2. Plot of (a) distribution of WTP vs. job and income classes,
(b) distribution of farmers’ WTA vs. age and study title classes.

Income also influenced responses, although differ-
ences were not found to be more significant if farmers
were eliminated from the sample (Fig. 2). Thus, it is
availability of farmers to pay (which is proportional to
farm income) which influences differences found
within the whole sample.

Farmland residents expressed a higher WTP than
urban (Mestre) or Lagoon (Venice and Lagoon
Islands) residents (Fig. 3). The willingness to pay
anything was particularly high for Lagoon residents.

3.1.2. Willingness to pay assuming to be a farmer
(WTP farmer)

Eighty-two percent of respondents answered this
guestion, with a mean value of 30 €; more than half of
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Fig. 3. Box plot of the contingent valuation for the different
residence classes of the sample: (a) WTP; (b) “WTP farmer” and
(c) WTA.

the sample had a “WTP farmer” lower than the mean
value and the willingness to pay anything assuming
they were a farmer was lower than the WTP of
respondents. The only socioeconomic variable that

significantly influenced the distribution of “WTP
farmer” in the sample was the job (Table 2, Fig. 1).
Farmers again expressed a higher “WTP farmer™ than
other job classes (significantly higher than housewives
and retired workers). Hypothetical “WTP farmer” in
the other categories is linked to other economic pos-
sibilities (income), as for WTP.

3.1.3. Willingness to accept

Only 73% of respondents answered the WTA ques-
tion, which is a lower percentage than for WTP. With
the exception of farmers, it was obviously simpler for
respondents to express a willingness to pay for some-
thing rather than to imagine a realistic payment for the
hypothetical plantation of an agroforestry system in
their “own” field. The most frequent values were
between 101 and 204 €. Only 6% of respondents
expressed a null WTA. These zero WTA values cor-
responded to the same respondents as values of WTP
and “WTP farmer” which were equal to zero or very
low; so for these respondents the estimated good was
assigned a low or null value in all three types of
contingent values. Fourteen respondents assigned
the maximum value (204 € year/ha) of WTP; it was
found that for corresponding WTP and “WTP farmer”
values: (i) two respondents assigned very low values
WTP and “WTP farmer” (expressing in this way the
low value assigned to the good), (i1) all other respon-
dents assigned very high values to WTP and “WTP
farmer”’; in these cases all three types of contingent
values are coherent with the high value assigned to the
good. So, in general terms, the theoretical relation
between WTP and WTA is confirmed (Colletti et al.,
1993). Again, the ANOVA detected an influence of job
classes on the distribution of the WTA in the sample,
although this was less significant than for WTP and
“WTP farmer”. Moreover, the distribution was very
similar to WTP (Fig. 1), except for unemployed
respondents who tended to ask for more money than
they were willing to pay (for cbvious reasons). These
findings reinforce the hypothesis that theoretical links
between WTA and WTP do exist.

The final variable which significantly influenced the
WTA distribution was residence (Table 3, Fig. 3): all
residence classes expressed significantly different
WTA values, and Lagoon residents expressed higher
values. Particularly high values of WTA correspond to
farmers and “non-farmer” Lagoon residents.




































