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Abstract:

 

Since the 1950s, meadowbird populations have been under increasing threat from radical changes
in farming practices. We studied the possibilities for conserving meadowbirds on modern, intensive dairy
farms in the Netherlands. Here, the conventional strategy for the conservation of meadowbirds is to restrict
farming intensity and compensate farmers for their production losses. To increase the breeding success of
meadowbirds, however, dairy farmers can fine-tune farming practices to yearly and local circumstances. Be-
cause this fine-tuning is difficult to enforce by legislation, we propose that farmers be paid for clutches bred
on their land. Thus, farmers are paid for what they produce, but not restricted in their farming practices. The
results of the first small-scale experiments, in which breeding success was compared between farms where
farmers were paid for meadowbird clutches and farms where farmers were not paid, are encouraging. Breed-
ing success of meadowbirds was significantly higher where farmers were paid than where they were not (breed-
ing success of Lapwing [

 

Vanellus vanellus

 

]: 64.7% on paid farms, 48.2% on unpaid farms; Black-tailed Godwit
[

 

Limosa limosa

 

]: 63.1% paid, 39.3% unpaid). The effects on meadowbird populations could not yet be detected.
The per-clutch payment system is less expensive than compensation for income losses: paying for clutches costs
40 Euro per clutch, whereas compensating for income losses costs 100–400 Euro per clutch (1 Euro is approxi-
mately equal to 1 U.S. dollar). Farmers are enthusiastic, and the system encourages cooperation between farm-
ers and nature conservationists.

 

Aves Reproductoras Como un Producto de Granja

 

Resumen:

 

Desde 1950, las poblaciones de aves de pradera han estado amenazadas por cambios radicales
en las prácticas agrícolas. Estudiamos las posibilidades de conservar las aves de pradera en las granjas lech-
eras modernas e intensivas en Holanda. Aquí, la estrategia convencional para la conservación de aves de
pradera consiste en restringir la intensidad productiva y compensar las pérdidas a los granjeros. Sin em-
bargo, para incrementar el éxito reproductivo de las aves de pradera los granjeros pueden ajustar sus activ-
idades productivas a las circunstancias anuales y locales. Debido a que es difícil que los ajustes sean de ob-
servancia forzosa proponemos que se pague a los granjeros el número de nidadas producidas en sus
terrenos. Así, a los granjeros se les paga lo que producen y no se les restringen sus prácticas productivas. Los
resultados de estos experimentos a pequeña escala, en los que el éxito reproductivo fue estudiado en granjas
a cuyos dueños se les pagaron las nidadas en comparación con granjas sin pago, son alentadores. El éxito re-
productivo de las aves fue significativamente mayor en las granjas cuyos dueños recibieron pago que en
donde no lo hubo (éxito reproductivo de 

 

Vanellus vanellus

 

 64.7% en granjas pagadas, 48.2% en granjas sin
pago; 

 

Limosa limosa 

 

63.1% en granjas pagadas, 39.3% en granjas sin pago). No se pudieron detectar efectos
sobre las poblaciones de aves de pradera. El sistema es menos costoso que la conservación basada en la com-
pensación de pérdidas en la producción. El pago de nidadas tiene un costo de 40 Euro por nidada, mientras
que la compensación de pérdidas tiene un costo de 100 – 400 Euro por nidada (1 Euro equivale aproximada-
mente a 1 dólar U.S.). Los granjeros están entusiasmados y el sistema promueve la cooperación entre granjeros

 

y conservacionistas.
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Introduction

 

In the long run, nature conservation will be successful if
it is supported by local communities and if it is econom-
ically viable (Western & Wright 1994; Tisdell 1995; Shy-
amsundar 1996). This is especially true in situations
where conservation is closely linked to local human ac-
tivities, as often is the case in agricultural areas. Because
setting aside protected areas in such situations is diffi-
cult, the conservation of wildlife on farmland depends
on the participation of farmers. Yet conservation strate-
gies that try to reconcile the interests of farmers with
the conservation of wildlife on farmland are few. Most of
the cases discussed by McNeely (1993) and Western and
Wright (1994) involve attempts to buffer human impact
on protected areas.

The conventional strategy for conserving wildlife on
farmland is to stop intensive activity and compensate the
farmers for their production losses, a strategy common in
numerous countries (e.g., Lämås & Fries 1995; Beintema et
al. 1997; Gunningham & Young 1997). Restricting farmers
in their farming practices, however, does not foster com-
mitment of farmers to nature conservation, and economic
theory suggests that subsidies for ceasing unwanted activi-
ties may not have the desired long-term effect (Baumol &
Oates 1988; WRR 1992; Kruk et al. 1995).

We investigated a new conservation strategy aimed at
motivating farmers to increase the densities of grassland
breeding birds by paying farmers for clutches found on
their land. It differs essentially from conventional con-
servation measures in that farmers are paid for a “prod-
uct” and are not restricted in their farming practice.

 

Background

 

The Netherlands is known for its wide polder landscape:
areas of grasslands punctuated by windmills and criss-
crossed by canals and ditches. Grassland-breeding birds
(meadowbirds) are an important feature of the polder land-
scape on national and international levels. In all 28 bird spe-
cies are regarded as meadowbirds in the Netherlands (Ver-
strael 1987). The core of the meadowbird community
consists of six wader species: Oystercatcher (

 

Haematopus
ostralegus

 

), Lapwing (

 

Vanellus vanellus

 

), Black-tailed
Godwit (

 

Limosa limosa

 

), Redshank (

 

Tringa totanus

 

),
Common Snipe (

 

Gallinago gallinago

 

), and Ruff (

 

Philoma-
chus pugnax

 

) (Beintema 1983). The Dutch polders are the
breeding grounds of a significant percentage of the popula-
tions of most of these meadowbirds (Piersma 1986; Kruk
1993; Beintema et al. 1997). The Black-tailed Godwit is the
species most dependent on the Dutch polders: about 80–
90% of the entire Western and Central European popula-
tion breeds there (Piersma 1986).

Most meadowbirds in the Netherlands breed in farmers’
grasslands (Beintema 1986). Since the 1950s, these birds

are believed to be under increasing threat from radical
changes in farming practices (Beintema 1983; Beintema
1986; Musters et al. 1986; Kruk 1993). Due to the general
love for meadowbirds in the Netherlands, measures were
taken to reduce farming intensity (Beintema et al. 1997).
Reserves were set aside and farmers in certain crucial ar-
eas, called 

 

relatienotagebieden

 

, the equivalent of the En-
glish “environmentally sensitive areas” (Kruk 1993), are
offered financial compensation for using less intensive
forms of agriculture (Beintema et al. 1997). These mea-
sures have a number of serious drawbacks.

First, they restrict farmers in their farming practices
and limit their freedom of enterprise. Second, they do
not promote cooperation between farmers and conser-
vationists because both parties are led to see conserva-
tion values as incompatible with agricultural values.
Third, the number of meadowbirds conserved by the
measures is uncertain because populations are not moni-
tored. Fourth, the measures tend to be expensive be-
cause farmers have to be compensated for production
losses. (In 1994 the Dutch government spent between
100 and 400 Euro per meadowbird clutch in production-
loss compensation within the relatienotagebieden [Kruk
et al. 1996].) This raises the question of whether it is
possible to stop the decline of meadowbirds, minimize
restrictions to farmers, and spend less money.

At the end of the 1970s a nature conservation strategy
was proposed in which farmers would be paid for the
occurrence of wildlife on their farms (de Meijere 1979).
This proposed strategy has several advantages: (1) the
conservation agency pays only for wildlife actually
present on the farmer’s land; (2) when the intensity of
farming is not affected, there are no income losses, and
the scheme generates extra income for the farmer; (3)
farmers are stimulated to do what they do best: produce
roughage, milk, meat, and animals, and wildlife becomes
another product; (4) farmers are free to work as they
choose, which might encourage creativity; (5) farmers
and nature conservationists are prompted to work to-
gether because of their common interest to increase the
production of wildlife in rural areas; and (6) farmers will
focus on the birds that need protection most if a high
price is paid for a scarce species and a lower price for a
more common one. To find out whether this strategy
was applicable to meadowbirds, in the early 1980s we
studied whether individual farmers could influence
breeding densities. The conclusion of this earlier study
was that breeding success is a key influence on densities
and one that farmers can influence without changing
the intensity of their farming practices (Musters et al.
1986; Kruk 1993). Influencing breeding density by af-
fecting breeding success involves fine-tuning of farming
practices to yearly and local circumstances, such as the
start of the breeding season and the location of the
nests, and this is difficult to enforce by legislation. Pay-
ing farmers for clutches bred on their land—preferably
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without further regulation—might be the instrument to
motivate farmers to adopt such farming practices.

 

Research Questions

 

To design a system for paying farmers for clutches bred on
their land, we set up small-scale, regional experiments on
dairy farms in which we cooperated with farmers, conser-
vationists, and governmental agencies. In these experi-
ments, the scheme was that each farmer would report the
number of clutches on his land, and all reports would be
verified. We sought answers to the following questions: (1)
How successful are farmers that are paid for meadowbird
clutches in increasing breeding success? (2) How success-
ful are farmers in finding clutches? (3) Which method of re-
porting clutches by farmers reflects the production of
clutches most accurately? (4) Can the reports of the farm-
ers be adequately verified? (5) What costs are incurred by
the farmer for protecting and reporting clutches, and what
are the costs of verifying reports?

 

Methods

 

During the experiments, 

 

breeding success

 

 was defined
as the percentage of clutches that hatched, 

 

incubated
clutches

 

 as clutches that birds are sitting on at the count-
ing date, and 

 

hatched clutches

 

 as clutches hatched at
the counting date.

We selected 24 farms in the Western Peat Area of the
Netherlands which we regarded as representative of
modern dairy farms; 15 of these farms were “experi-
ments” and 9 were controls. On each farm, we selected
about 8 ha of land that included the most meadowbird-
rich plots on the farm. On average, the 15 experimental
farms proved more modern than the average dairy farm:
the experimental farms had 52 

 

6

 

 18 cows, whereas the
average Dutch dairy farm grew from 40 cows in 1990 to
48 in 1998, (LEI-DLO & CBS 1999). No conservation
measures were taken on these farms except those that
were part of the experiment. No farms with special man-
agement, such as ecological farming, were selected. In
the second stage of the experiment (1995–1996), the
number of experimental farms had to be reduced to 10
because of lack of research capacity. Control farms were
reduced to 3 because six farmers got involved in mead-
owbird management so heavily that their farms could no
longer be regarded as controls.

The experiments took place between 1993 and 1996. In
the first stage (1993–1994), the farmers did not receive any
payment for the clutches found on their farms because no
price had yet been set and one of our aims was to collect
information for pricing clutches. During the second stage
(1995–1996), farmers were paid for clutches incubated on
their land. Here, the aim was to collect further information
on the success of farmers in protecting clutches.

To examine whether more than one report per year
would significantly enhance the number of clutches re-
ported, the farmers were asked to report the number of
incubated and hatched clutches on one counting date in
1993 and on two dates in 1994. To avoid double counts,
these two dates were at least 1 month apart.

During the breeding period in both years, clutches pres-
ent on the farms were located by researchers and fol-
lowed over time with weekly visits. We assumed that all
clutches were found by the researchers. The data col-
lected were used to check the accuracy of the report
system (one vs. two counting dates) and the ability of
farmers to find, identify, and report clutches.

To make efficient verifying of the reports possible,
the farmers included a map of their farm on which the
clutches were indicated, and in the field they marked
the clutches with sticks stuck in the ground. Within 3 days,
the reports were checked by researchers who had no
previous knowledge of the location or state of the
clutches on the farm, thus simulating agency personnel.
In 33 cases, hatched clutches were artificially constructed
to see whether these fraudulent clutches were identified
as such by the researchers who checked the reports.

We assessed the effect on breeding success of the farm-
ers’ efforts to enlarge the number of successful clutches
by following all clutches found on the 15 experimental
farms and comparing these with all clutches found on the
9 control farms. From these data the clutch survival rates
per nest day were calculated, and these were used to esti-
mate the average percentage of clutches hatched by May-
field’s (1975) method (Johnson 1979):

, (1)

, 

and ,

where 

 

S

 

 is the survival rate per nest day, NL is the number
of nests lost, NO is the number of nest days observed,
SD(

 

S

 

) is the standard deviation of 

 

S

 

, 

 

H

 

 is hatching suc-
cess, and 

 

B

 

 is the breeding period in days. We tested
whether the clutch survival rates on experimental farms
were higher than those on control farms (one-sided test
of 

 

z

 

 score, following Johnson 1979).
To find out whether farmers that are paid increase

their income from clutches found on their land, we stud-
ied the change in clutch density on each farm for which
data from all 4 years of the study period were available
(i.e., 10 experimental and 3 control farms). We calcu-
lated the regression coefficient in the logarithmically
transformed number of clutches (Ln(

 

N

 

 

 

1

 

 1)) per study
area per farm, and we tested whether the average re-
gression coefficient was higher in the experimental than
in the control farms (one-sided Student’s 

 

t

 

 test).
Throughout 1994 the farmers kept a record of the time

spent on and the expenditures related to the experiments.
Time spent by farmers was regarded as being worth 15.29
Euro per hour, according to standard compensations (Min-

S 1 NL NO NL+( )⁄( )–=

SD S( ) NO NL–( )∗ NL NO
3⁄( )( )

1 2⁄
=

H S
B=
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isterie van Landbouw, Natuurbeheer en Visserij 1993). Ad-
ditional information on costs was collected by interview-
ing the farmers who participated in the experiments. These
data were used to estimate the minimum price per clutch
necessary to motivate farmers to take part in the new con-
servation strategy. In addition, the time spent verifying the
farmers’ reports was recorded. We set the cost of time
spent by agency personnel on checking at 31.78 Euro per
hour (van Harmelen et al. 1996). The cost to farmers and
the cost of verifying their reports were used to estimate
the cost of the new conservation strategy per clutch.

 

Results

 

Breeding Success

 

The farmers’ participation in the experiments resulted in
higher breeding success (Table 1). Lapwings and Black-
tailed Godwits showed significantly more hatching success
on experimental farms than on control farms (Lapwing:
64.7% experimental, 48.2% control; Black-tailed Godwit:
63.1% on experimental, 39.3% control; Fig. 1). Redshank

also showed more hatching success on experimental farms
(38.7% experimental, 20.6% control), but the difference
was not significant. The increased hatching success did not
result in higher densities of clutches on the plots studied
within the research period (Table 2).

 

Finding, Identifying, and Reporting Clutches

 

Farmers found 71% of the 255 clutches found by re-
searchers in 1993 and 78% of the 236 clutches found by
researchers in 1994. In the second year of the experi-
ment, the percentages were slightly higher for all bird
species, indicating that experience can lead to improved
efficiency in finding clutches. Only 334 clutches out of
365 found by the farmers were reported, because some
clutches were lost or hatched before the counting date.
The farmers attributed only 2 of the clutches reported to
the wrong bird species, both in the first year of the ex-
periment.

Of the reported clutches (

 

n

 

 

 

5

 

 334), most were incu-
bated at the counting date (

 

n

 

 

 

5

 

 216). The remaining
clutches were hatched (

 

n

 

 

 

5

 

 118), but this number is be-

 

Table 1. Meadowbird breeding success on experimental (

 

n

 

 

 

5

 

 15) and control farms (

 

n

 

 

 

5

 

 9).

 

Species

Breeding
period 

in days (

 

B

 

)
Nest days

(NO)

 

a

 

Nests lost 
(NL)

 

b

 

Survival rate per 
nest day (

 

S

 

)
SD(

 

S

 

) per
nest day

Hatching success
(

 

H

 

) (%)

 

Z p

 

 (one-sided)

 

Lapwing 27 1.902 0.029
experimental 6359 103.3 0.984 0.00159 64.7
control 916 25.11 0.973 0.00540 48.2  

Black-tailed Godwit 24 2.404 0.008
experimental 3859 66.38 0.983 0.00209 63.1
control 734 25.85 0.966 0.00680 39.3

Redshank 24 0.952 0.171 
experimental 566 20.28 0.965 0.00781 38.7
control 116 7 0.943 0.02211 20.6

 

a

 

Data from 1993–1996.

 

b

 

Nests lost (NL) can be a fractional number because a clutch is not always lost completely.

Figure 1. Differences in breeding 
success of three meadowbirds be-
tween farmers who were paid for 
clutches (experiment, n 5 15) and 
farmers who were not (control, n 5 
9). A 95% confidence limit is indi-
cated by the line. Data are from 
1993–1996. Number of nest days 
and statistical testing are given in 
Table 1. 
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low the number that could have been reported by the
farmers: hatched clutches were not always counted and
marked by the farmers because they had lost their “na-
ture value” in the farmers’ view. It is unknown how
many hatched clutches would have been reportable if
farmers had treated them as incubated clutches. More
clutches were reported by two counts within one sea-
son than by one: farmers reported 36% of all clutches
present during the complete season after one count, and
49% after two counts.

 

Verifying Reports

 

In 1993, researchers simulating agency personnel were
unable to find 9% of the 100 incubated clutches re-
ported. In 1994, 8% of 116 reported incubated clutches
were not found. For hatched clutches these rates were
poorer: of the 39 and 79 clutches reported as hatched in
1993 and 1994, respectively, 21% and 27% were not
found, respectively.

In a number of cases, the state of the clutches had
changed between the reporting and checking date. In
1993, 28% of the incubated clutches hatched in the
meantime, and in 1994 this percentage was 15%. Only
14% (

 

n

 

 

 

5

 

 7, 1993) and 23% (

 

n

 

 

 

5

 

 26, 1994) of the artifi-
cially constructed hatched clutches were recognized as
such. In 1994, 5% of the real hatched clutches were des-
ignated as artificially constructed.

 

Costs

 

The average cost to farmers, calculated from their own
records, was 65.79 Euro per clutch (all species together;

Table 3), varying between farmers from 12 to 192 Euro.
The costs for time spent on clutch conservation and for
loss of grass production—17% of the total cost or 11
Euro per clutch according to the farmers’ records (Table
3)—were also calculated independently on the basis of
data provided by the Dairy Farm Manual (Informatie en
Kennis Centrum Veehouderij 1993). This resulted in an
estimate of 10 Euro per clutch, demonstrating the reli-
ability of the farmers’ records.

The average costs of verifying the farmers’ records
were estimated based on the fact that five farms could
be checked per day and that about 10 clutches were re-
ported per farm. Thus, 50 clutches could be checked in
8 hours, 0.16 hours per clutch, which results in 5.08
Euro per clutch.

 

Discussion

 

Conservation Success

 

Participation of farmers in a payment scheme for mead-
owbird clutches resulted in significantly more hatching
success. According to the survival model developed by
Beintema and Müskens (1987), hatching success needed
for the maintenance of the population is 62% for Lap-
wing, 63% for Black-tailed Godwit, and 40% for Redshank
(Kruk 1993). Hatching success on the control farms was
insufficient for population maintenance and on the exper-
imental farms approximated adequate maintenance fig-
ures (Fig. 1). The Dutch polder landscape can be regarded
as a mosaic of grassland plots that differ in meadowbird
breeding success. Some plots have a breeding success

 

Table 2. Trend in clutch densities on experimental and control farm plots during 1993–1996.

 

Species Average regression coefficient SD regression coefficient Student’s 

 

t p

 

 (one-sided)

 

Lapwing

 

2

 

1.142 0.855
experimental 0.0046 0.0368
control 0.0230 0.0193

Black-tailed Godwit

 

2

 

1.267 0.883
experimental

 

2

 

0.0264 0.0344
control

 

2

 

0.0100 0.0121
Redshank 0.8199 0.236

experimental

 

2

 

0.0035 0.0370
control

 

2

 

0.0230 0.0358

 

Table 3. Costs incurred by farmers for meadowbird clutches (in Euros).

 

Activity Average hours per clutch Costs per hour Costs per clutch Percentage of total costs (%)

 

Searching for clutches 3.30 15.29 50.47 77
Conservation measures 0.74 15.29 7.21 11
Product losses — — 3.90 6
Management and administration 0.27 15.29 4.21 6
Total 65.79 100



 

368

 

Breeding Birds as Farm Product Musters et al.

 

Conservation Biology
Volume 15, No. 2, April 2001

 

above that needed for maintenance (sources sensu Pul-
liam 1988); others are below the success needed (sinks).
Regional populations of meadowbirds decrease if breed-
ing success in the sinks is not compensated for by breed-
ing success in the sources. Our results suggest that the ef-
forts of farmers can turn grasslands from sinks into
nonsinks or maybe even sources. Therefore, large-scale
application of the scheme may end the decrease in re-
gional meadowbird populations.

That we found no increase in density of clutches may be
due to the fact that only meadowbird-rich plots within the
farms were used in the experiments and controls. These
plots may have been saturated with breeding pairs. A re-
cent study of the natal philopatry of meadowbirds shows
that adult Black-tailed Godwits tend to return to an area
within 5 km from the place they were ringed as a chick, so
greater breeding success may be expected to increase local
populations first (Kruk et al. 1998). Thus, it might be possi-
ble for farmers to increase their income from clutches
found on their land by incorporating other plots into the
scheme. Cooperation between neighboring farmers to en-
large breeding success in an area larger than the average
farm might be a promising strategy for farmers to increase
clutch densities and income from the scheme.

 

Application of the Scheme

 

Paying farmers for incubated clutches proved an applicable
system. Paying farmers for hatched clutches does not seem
wise because hatched clutches were not regarded as valu-
able by farmers and often were not reported. Of those that
were reported, a relatively large number was subsequently
not found by researchers simulating agency personnel. Be-
sides, artificially constructed hatched clutches are hard to
recognize and can easily lead to fraud.

Paying for incubated clutches may be problematic be-
cause only hatched clutches are relevant for population
maintenance, but a farmer is not likely to deliberately de-
stroy an incubated clutch after his report is verified and thus
endanger the production of clutches the following year.

Having clutches assessed by the farmers themselves
appears appropriate: the farmers (or volunteers on their
farms) are quite capable of finding clutches and report-
ing their results. Two counts are obviously more effec-
tive for breeding success than one. More than two
counts per season was rejected by the farmers because
of the amount of time involved. Checking of the reports
by agency personnel is a practical procedure.

 

Costs

 

The mean costs per clutch incurred by farmers, when
analyzed in more detail than presented in our results,
was influenced by the long time spent searching for
clutches by two farmers. More experience on the part of
these farmers would have increased searching efficiency.

If the data from these inexperienced farmers are left out,
the costs are estimated at 35 Euro per incubated clutch.
Thus, the total costs involved in an efficient system of
payment for meadowbird clutches are estimated at 40
Euro per clutch (35 Euro for the farmer and 5 Euro for
checking reports), considerably less than the 100–400
Euro per clutch spent for compensating production
losses in 1994 by the Dutch government in the relatieno-
tagebieden. In contrast to travel time, travel costs were
not incorporated in the calculation of the costs of verifying
reports. One study suggests that these costs are around
1.5 Euro per clutch (van Harmelen et al. 1996). Of course,
large-scale application of the scheme may change total
costs: farmers in other regions may have to spend either
more or less time searching for clutches, and the costs
for verifying reports may be influenced by scale effects.

On the basis of these results, we propose prices for in-
cubated clutches, depending on the rareness of species
in the Netherlands, that vary from 12 Euro for the com-
mon Oystercatcher to 120 Euro for the rare Ruff. These
prices were actually paid in the second stage of our ex-
periment (1995–1996) and are still paid there and in
other regions of the Netherlands where experiments
were started in 1996.

 

Participation

 

Most of the farmers participating in the experiments re-
acted enthusiastically to the scheme and cooperated
wholeheartedly with conservationists. The experiments
have led to other initiatives in several regions through-
out the Netherlands. At present, in the Western Peat
Area alone, the scheme is in use on 11,000 ha of grass-
land (Kuiper 1998).

 

Conclusions

 

The success of this project offers opportunities for large-
scale studies of the scheme. Important questions from
the point of view of conservation biology remain: Does
the production of meadowbird clutches on farms lead to
increasing populations on the farm and on a regional
scale? Does large-scale application of the scheme lead to
a change in total costs? Until now, we have concen-
trated our studies on the effects of the scheme on farm-
ers and on meadowbirds; will this scheme have positive
effects for other species as well?

The idea of nature as a product can be applied in
other situations, especially in intensively used areas
where few set-aside options exist. Populations of differ-
ent kinds of rare plants and animals can be fostered by
different people, such as farmers, foresters, horticultur-
ists, and other managers of rural and urban areas, and
they can be paid for by government, business, or nature
conservation organizations.
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At least five conditions must be met to make this new
form of nature conservation successful. First, there must
be a “buyer” for the nature products. Second, the plants
or animals to be produced must be regarded as a valu-
able element of nature by the producers. Third, the pro-
ducer must have control over the wildlife concerned.
Fourth, the wildlife produced must be easy to count;
success must be measurable. And fifth, it must be possi-
ble to produce the desired wildlife without major distur-
bance to mainline economic activities so that wildlife
production will not compete with primary forms of pro-
duction. The production of wildlife through incentives
may be an attractive alternative to restrictive measures
in areas where nature conservation has to be combined
with intensive human activities.

 

Acknowledgments

 

Our experiments were funded by the Provinces of South
Holland, North Holland, and Utrecht, the Ministry of Ag-
riculture, Nature Management and Fisheries, and the
Ministry of Housing, Physical Planning and the Environ-
ment. We are grateful to the farmers who allowed us to
carry out the experiments: A. Bassa, J. M. and P. van der
Geest, G. Ham, H. T. van der Ham, G. van der Hoeven, L.
and R. de Jong, J. M. Kerkvliet, W. Korrel, B. Koster, P.
Laan, C. J. Lambalk, C. Mantel, N. van Paassen, H. Roden-
burg, H. Slappendel, C. van Swieten, and H. van der Wa-
ter. The experiments were executed by E. R. Gertenaar,
F. L. T. Mugge, W. van Harmelen, J. H. W. Hendriks, A.
Bodenkamp, J. Engelenburg, I. Maas, I. Vink, H. Wevers,
F. Koornneef, F. Hoogervorst, and H. Y. Wong. P. Vos
gave us statistical advice. Last but not least, we thank
those who helped us to present our findings: R. L.
Knight, B. Fasting, and M. Brecher. 

 

Literature Cited

 

Baumol W. J., and W. E. Oates. 1988. The theory of environmental pol-
icy. 2nd edition. Cambridge University Press, Cambridge, United
Kingdom. 

Beintema, A. J. 1983. Wet meadows in temperate Europe, threatened by
agriculture. Page 26–33 in P. R. Evans, H. Hafner, and P. l’Hermite,
editors. Shorebirds and large waterbirds conservation. Proceedings
of two workshops held at St Aidens College, Durham, United King-
dom. Commission of the European Communities, Brussels.

Beintema, A. J. 1986. Man-made polders in the Netherlands: a tradi-
tional habitat for shorebirds. Colonial Waterbirds 

 

9:

 

196–202. 
Beintema, A. J., and G. J. D. M. Müskens. 1987. Nesting success of

birds breeding in Dutch agricultural grasslands. Journal of Applied
Ecology 

 

24:

 

743–758. 
Beintema, A. J., E. Dunn, and D. A. Stroud. 1997. Birds and wet grass-

lands. Pages 269–296 in D. J. Pain and M. W. Pienkowski, editors.
Farming and birds in Europe: the Common Agricultural Policy and
its implications for bird conservation. Academic Press, San Diego. 

de Meijere, J. C. 1979. De boer als producent van natuur en landschap.
NRC-Handelsblad, 6 Januari, Rotterdam, The Netherlands.

Gunningham, N., and M. D. Young. 1997. Toward optimal environ-

mental policy: the case of biodiversity conservation. Ecology Law
Quarterly 

 

24:

 

243–298. 
Informatie en Kennis Centrum Veehouderij. 1993. Handboek voor de

rundveehouderij. Lelystad, The Netherlands. 
Johnson, D. H. 1979. Estimating nest success: the Mayfield method and

an alternative. Auk 

 

96:

 

651–661. 
Kruk, M. 1993. Meadowbird conservation on modern commercial

dairy farms in the western peat district of the Netherlands: possibil-
ities and limitations. Ph. D. thesis. Leiden University, Leiden, The
Netherlands. 

Kruk, M., W. Twisk, H. J. de Graaf, and W. J. ter Keurs. 1994. Pages
387–402 in N. Boatman, editor. Field margins: Integrating agricul-
ture and conservation. Monograph 58. British Crop Protection
Council, Farnham, United Kingdom. 

Kruk, M., H. J. de Graaf, W. van Harmelen, W. Twisk, and W. J. ter
Keurs. 1995. Natuurproduktiebetaling: een nieuw instrument voor
het agrarisch natuurbeheer. Openbare Uitgaven 

 

1995(2):

 

94–99. 
Kruk, M., F. L. T. Mugge, W. van Harmelen, H. J. de Graaf, and W. J. ter

Keurs. 1996. Natuurproductie-betaling voor weidevogels: wat zijn
de kosten? Environmental Biology, Leiden University, Leiden, The
Netherlands. 

Kruk, M., M. A. W. Noordervliet, and W. J. ter Keurs. 1998. Natal philo-
patry in the Black-tailed Godwit 

 

Limosa limosa

 

 L. and its possible
implications for conservation. Ringing & Migration 

 

19:

 

13–16. 
Kuiper, F. 1998. De vereende krachten van landbouw en natuurbe-

scherming: hoe stad en streek elkaar vinden in de boerennatuur.
Landinrichting 

 

1998(December):

 

30–33. 
Lämås, T., and C. Fries. 1995. Emergence of a biodiversity concept in

Swedish forest policy. Water, Air and Soil Pollution 

 

82:

 

57–66. 
Landbouw-Economisch Instituut and Centraal Bureau voor de Statistiek

(LEI-DLO, and CBS). 1999. Landen tuinbouwcijfers 1999. The Hague,
The Netherlands. 

Mayfield, H. F. 1975. Suggestions for calculating nest success. Wilson
Bulletin 

 

87:

 

456–466. 
McNeely, J. A. 1993. Economic incentives for conservation biodiver-

sity: lessons for Africa. Ambio 

 

22:

 

144–150. 
Ministerie van Landbouw, Natuurbeheer en Visserij. 1993. Regeling

beheersovereenkomsten en natuurontwikkeling. The Hague, The
Netherlands. 

Musters, C. J. M., F. Parmentier, A. J. Poppelaars, W. J. ter Keurs, and
H. A. Udo de Haes. 1986. Factoren die de dichtheid van weidevo-
gels bepalen. Environmental Biology & Centre of Environmental
Sciences, Leiden University, Leiden, The Netherlands. 

Piersma, T. 1986. Breeding waders in Europe: a review of population
size estimates and a bibliography of information sources. Wader
Study Group Bulletin 

 

48

 

(supplement). 
Pulliam, H. R. 1988. Sources, sinks, and population regulation. The

American Naturalist 

 

132:

 

652–661. 
Shyamsundar, P. 1996. Constraints on socio-buffering around the Man-

tadia National Park in Madagascar. Environmental Conservation 23:
67–73. 

Tisdell, C. A. 1995. Issues in biodiversity conservation including the role
of local communities. Environmental Conservation 22:216–228. 

van Harmelen, W., M. Kruk, F. L. T. Mugge, H. J. de Graaf, and W. J. ter
Keurs. 1996. Natuurproductiebetaling in Driebrugge: ervaring met
werving, voorlichting, controle en betaling. Environmental Biol-
ogy, Leiden University, Leiden, The Netherlands. 

Verstrael, T. J. 1987. Weidevogelonderzoek in Nederland. Een over-
zicht van het Nederlandse weidevogelonderzoek 1970–1985. Con-
tactcommissie Weidevogelonderzoek van de Nationale Raad voor
het Landbouwkundig Onderzoek, The Hague, The Netherlands. 

Western, D., and R. M. Wright, editors. 1994. Natural connections. Per-
spectives in community-based conservation. Island Press, Washing-
ton, D. C. 

Wetenschappelijke Raad voor het Regeringsbeleid (WRR). 1992. Mi-
lieubeleid. Strategie, instrumenten en handhaafbaarheid. Rapporten
aan de Regering 41. Sdu Uitgeverij, The Hague, The Netherlands. 


