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ABSTRACT. Ecosystem services are essential for human well-being, but the links between ecosystem
services and human well-being are complex, diverse, context-dependent, and complicated by the need to
consider different spatial and temporal scalesto assess them properly. We present the results of astudy in
therural community of Sisteloin northern Portugal that formed part of the Portugal Millennium Ecosystem
Assessment. The main purpose of our study was to assess the linkages between human well-being and
ecosystem servicesat thelocal level, as perceived by thecommunity. We used arange of toolsthat included
participatory rural appraisal and rapid rural appraisal as well as other field methods such as direct
observation, familiarization and participation in activities, semistructured interviews, trend lines, well-
being ranking, and other ranking and scoring exercises. Sistelo has a unique landscape of agricultural
terraces that are now being abandoned because of the depopulation of the region, a common trend in
mountainousrural areasof Europe. From the community perspective, some components of well-being such
asmaterial well-being have been improving, whereas some ecosystem services, e.g., food production, have
been declining. Although a few of the local criteriafor well-being are closely related to local ecosystem
services, most of them are not. Peopl e recognize many of the servicesprovided by ecosystems, in particular,
provisioning, cultural, and regulating services, athough they feel that provisioning services are the most
important for well-being. It is apparent that, for the Sistelo community, there is an increasing disconnect
between local well-being and at least some local ecosystem services. This disconnect is associated with
greater freedom of choice at thelocal level, which givesthe local inhabitants the power to find substitutes
for ecosystem services. The consequences of land abandonment for human well-being and ecosystem
services at different temporal and spatial scales are discussed.
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environment. Furthermore, there are trade-offs
between ecosystem services, and different interest
groups can have different priorities with regard to

INTRODUCTION

The well-being of present and future generations
depends on the continuous flow of ecosystem
services, which are the benefits people obtain from
ecosystems (Daily 1997). Links between human
well-being and ecosystem servicesare multipleand
complex (Salzman et a. 2001). Improvements in
the well-being of present generations can have
negative impacts on the supply of ecosystem
servicestofuturegenerationsif thoseimprovements
are based on unsustainable exploitation of the
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which ecosystems services should be enhanced to
maximize the well-being of a particular group
(McMichadl et al., in press).

Inrecent years, thestudy of therel ationship between
ecosystem services and human well-being has
received afair amount of attention (Salzman et al.
2001, Michaelidou et al. 2002, Deutsch et al. 2003,
Wainger and Price 2004). For instance, Deutsch et
a. (2003) focused on the dependence of human
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well-being on ecosystem servicesat theglobal level
and the decreasing capacity of ecosystems to
continue producing those services, whereas
Michaelidou et al. (2002) studied the relationship
between community well-being and ecosystem
viability at the local scale, noting that they are both
interconnected and interdependent.

The Millennium Ecosystem Assessment (MA) was
the largest study ever conducted of the linkages
between ecosystems and human well-being. The
MA wasuniqueinthat it was carried out at multiple
scales, from the local to the regional to the global.
The multiscale nature of the M A acknowledgesthat
peopleand ecosystemsinteract indifferent temporal
and spatial domains, as illustrated in the MA
conceptual framework (Fig. 1). The conceptual
framework connects human well-being, indirect
drivers of change, direct drivers of change, and
ecosystem services (Millennium  Ecosystem
Assessment 2003). Our study is part of the Portugal
Sub-Global Assessment (
http://www.ecossistemas.org) of the MA, and uses
theMA conceptual framework to assessthelinkages
between human well-being and local ecosystem
services from the perspective of a rural mountain
community in northern Portugal. Local communities
are often the most direct link to ecosystems (Folke
et a., in press), because they frequently depend on
local ecosystem services and are the most directly
affected by ecosystem degradation (Millennium
Ecosystem Assessment 2003). Local communities
may al so be active managersof thelocal ecosystems
that they depend on (Folke et a., in press).
Therefore, it is essential to understand how people
use, perceive, and value different ecosystem
services.

Sistelo has a unique landscape of agricultural
terraces that are now being abandoned because of
the depopulation of the region. The abandonment
of mountainous rural areas is a common trend in
European countries (Baudry 1991, Farina 1997,
MacDonald et a. 2000), and in recent years there
has been increasing concern about the environmental,
economic, and social consequences of this. The
consequences of farmland abandonment for local
ecosystems and their ability to provide services
remain a controversial issue. This controversy is
fueled by the existence of trade-offs between
different ecosystem services and by the extensive
temporal and spatial variability in the effects of this
abandonment, which are influenced by numerous
factors (MacDonald et al. 2000, H6chtl et al. 2005).
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Although the conversion of abandoned agricultural
land to natural habitats can have positive impacts
on some species (Farina 1991), it has been argued
that low-intensity agriculturein Europe hasbecome
essentia to the conservation of local biodiversity
and ecosystem services (Bignal and McCracken
1996, Moreira et a. 200la). Therefore, the
consequences of agricultural land abandonment for
local ecosystems vary with the context and the
conservationgoals(Correial993, Burel and Baudry
1995, MacDonald et al. 2000).

Although the MA recognizes that biodiversity has
an intrinsic value, it focuses mainly on the
consequences of ecosystem changes for human
well-being (Millennium Ecosystem Assessment
2003). Well-being is multidimensional, dynamic,
complex, and context-dependent (Narayan et al.
2000a,b). Therefore, itiscrucial to understand local
criteria for human well-being. In our study we use
a participatory approach to examine both the local
criteria for well-being and the links to ecosystem
services. We chose a participatory approach
because of the context dependence of well-being
and because conventional analysestendto disregard
some fundamental aspects of well-being (Pereira
2001). Studies of loca criteria for well-being
received astrong impetusin the 1990s, in particul ar
with the dissemination of Participatory Poverty
Assessments or PPAs (Norton et al. 2000), which
adopted methods developed in the context of
Participatory Rural Appraisals (PRA) and Rapid
Rural Appraisals (RRAS). During the 1990s, the
World Bank conducted 81 PPAs in 50 countries
aroundtheworld, andin 1999 PPAswereconducted
in 23 countries under the World Bank's *V oi ces of
the Poor” initiative (Narayan et al. 2000a,b).
Participatory approaches have also been used in
studies of natural resources management,
agriculture, health and nutrition, poverty, and
livelihoods (Sustainable Agriculture and Rural
Livelihoods Programme 1988-2001, Chambers
2003).

Our study demonstrates the complex links between
ecosystem services and human well-being from the
perspective of arural mountain community. Weask
four questions: (1) What are the local criteria for
human well-being? (2) Which ecosystem services
are recognized and valued by the community? (3)
What arethe main trendsin those services and their
impacts on well-being? (4) What are the plausible
futuresof ecosystem servicesand humanwell-being
in Sistelo?
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Fig. 1. The Millennium Assessment Conceptual Framework (Millennium Ecosystem Assessment 2003).
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STUDY AREA

Sistelo is a rural parish in the Peneda Mountain
Range in northwest Portugal (41° 58' N; 8&#176,
22' W) with an areaof 26.2 kme (Fig. 2). Itsaltitude
ranges from 180 m to 1360 m. In this region, the
mean annual temperature is 13°C, the risk of frost
is high except from June to October, and the mean
annua rainfall is approximately 2000 mm; all of
these are characteristics of amaritime Mediterranean

climate (Rey 2000). Sistelo is composed of Igreja,
Estrica, Quebrada, Padrdo, and Porto Cova, five
small localities isolated from one other by distance
and the lack of public transportation. According to
the Instituto Geografico Portugués (IGP 1990), the
main land uses in Sistelo are cropland (8%),
scrubland and pasture (43%), oak forest (16%), pine
forest (11%), urban areas (1%), and other (21%).
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Fig. 2. The geographic location of Sistelo, Portugal.
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At the beginning of the 20th century, Sistelo was a
rural community highly adapted to the mountainous
terrain. Thelivelihoods of thelocal population were
based on agro-pastoralism, and the restrictions
imposed by the geography of the mountain,
including steep slopes and extreme climatic
conditions, led to diversified land uses. Agriculture
was carried out on terraces called socalcos at
successive heights on the mountain slope (Fig. 3),
and the main cultivated crops were corn, potatoes,
and rye (Rey 2000). Soil fertilization was assured
by anima manure. Anima husbandry was
supported mainly by thebaldio or common property
area (Medeiros 1984). The organization of pastoral
life was based on the mobility of the livestock from
the valleysin the winter inverneiras to the higher

zones with better pastures in the summer, known
locally asthe brandas (Graca 1996).

After a demographic peak in the 1950s, the 1960s
marked the beginning of increasing emigration to
other countries (Graga 1996). The appropriation of
the baldio by the State in the 1940s, followed by its
afforestation, drastically reduced the area available
for pasture. This imposed land-use change
associated with the lack of opportunities for life
improvement and theattractivesituation of thelabor
market in foreign countries were strong incentives
for emigration (Medeiros 1984). Emigration,
particularly male emigration, became a livelihood
strategy for families in Sistelo. By the late 1970s,
the number of animals had declined, and traditional
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Fig. 3. The agricultural terraces or socalcos of Sistelo.

seasonal mobility strategies were being progressively
abandoned despite the return of the baldio to the
community in 1974. With reduced local labor
because of emigration and insufficient income to
hire farm workers, there was also areduction in the
area under cultivation (Caldas 1982).

Thetrend toward depopul ation and abandonment of
the fields has continued to the present. Between
1960 and 2001, the population in Sistel o decreased
by 57% (INE 1964, 2001). The current number of
residentsinthecommunity is341 (INE2001). There
isahigh proportion of women and elderly, and the
illiteracy rate is very high (Table 1 and Fig. 4).

Pensions are the main means of living (INE 2001).
Other major sources of income are emigrant
remittances and agricultural subsidies. The crude
activity rate is 61%, and about 84% of the labor
forceisemployed in agriculture, animal husbandry,
and the forestry sector (INE 2001).

With regard to access to key facilities and services,
10.6% of the resident population does not have
piped water in the household, 28.7% does not have
abath or shower, 21.7% does not have atoilet, and
78.9% uses fireplaces as the only heating system
(INE 2001). Hedlth facilities are nonexistent in the
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community. Igreja, the central locality, hasthe only
primary school, with five students.

Sistelo was proposed as a study case for the
mountain system in the Portuga Millennium
Ecosystem Assessment by the National Park of
Peneda-Gerés (Pereira et al. 2003). Sistelo borders
the National Park and is included in the recently
approved Natura 2000 Network site, which spans
the National Park.

Table 1. Comparison of some Sistelo sociodemographic
indicators with Portuguese national averages.

Indicator Sistelo Portugal
Population density 13 112
(personsg’km?)

Women (%) 62 52
Residents65yr 39 16

and older (%)

[lliterates 10 yr 36 9

and older (%)

METHODS

A participatory approach was used to study well-
being and the links between well-being and
ecosystem services. This participatory approach
was based on behavioral and epistemological
principles shared by the Rapid Rural Appraisal
(RRA) and the Participatory Rural Appraisal (PRA)
approaches; these include a reversal of learning,
learning rapidly and progressively with flexible use
of methods, accepting appropriate imprecisions,
offsetting biases, triangulating, seeking diversity,
facilitating, being self-critical, and sharing
information and ideas (Chambers 1992).

Participants in the study were selected using a
nonprobability sample of residents in the
community, i.e., no effort was made to sample each
element of the population with a fixed probability.
Nonprobability sampling is particularly suited to
understanding qualitative and relational issues
(Narayan 1996). The sample size was nhot
determined prior to data collection. Instead,
sampling was conducted sequentially in each
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locality and for each tool, using snowball sampling,
I.e., asking key informants to name other people
who should be contacted by the researchers, and
accidental sampling, i.e,, groups of people or
individuals met randomly when walking through
the localities or with key informants and available
to participate. We purposely included men and
women, younger and older people, people engaged
in different activities, and people considered worse
or better off economically if the initial sample did
not reflect this diversity. Thistechnique, known as
diversity or common sense sampling, was used to
ensure diversity and avoid sampling errors
containing biasesrelated to |eadership, gender, age,
visibility, and wealth (Narayan 1996).

For the tools for which we wanted to perform some
type of quantitative dataanalysis, wetried to ensure
that at least 10% of the residents of each of thefive
localitieswereincluded. We also made surethat the
proportion of women and men sampled was the
same as the sex ratio in the population, which is a
form of quota sampling.

Because we used a combination of these sampling
strategiesfor each tool and could not control thesize
of the groups casualy encountered, none of the
subsamples were the same size. Although we tried
toensurediversity, we cannot claim that thissample
isstatistically representative. Eighty-six individuals
participated in this study, including 80 residents
(about 24% of the population) and six nonresident
key informants. Of the total participants, 61% were
women, who represent 62% of the population.

After reviewing the available secondary information,
we made seven visits of 3—4 d each from December
2003 to July 2004 (Table 2), plus onefinal meeting
with local organizations in December 2004. The
field methods and tools used in this research were
chosen and adapted from Narayan (1996),
Rietbergen-McCracken and Narayan (1998), and
SEAGA (2001). They included direct observation,
semistructured interviews, trend lines, ranking, and
scoring. Besides these methods and tools,
familiarization with the community and participation
in its daily activities were considered important so
that we could learn more about the community and
establish a relaxed rapport and some measure of
trust with thelocal people. The analysisof datawas
based mainly on frequencies of references/
responses within each of the categories created,
including those made in the semistructured
interviewsand visual tool s, and the outputsof visual
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Fig. 4. Age-structure pyramid of the Sistelo population.
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tools, which included trends, scoring, and ranking.
K ey anecdotes and quotes were chosen to illustrate
some findings.

Fieldwork was performed by two researchers, one
of whom had a background in the social sciences
andtheother inbiology. Wechosenot to taperecord
the application of tools, so one of the researchers
played the role of facilitator and the other of note-
taker. To ensure the trustworthiness of our findings
we triangulated the information sources, methods,
and people to assess reliability or constancy of
findingsand used community validation of findings
to assess validity, i.e., closeness of a finding to
“reality.”

Semistructured interviews
We performed the semistructured interviews using

a flexible interview guide focused on four issues:
well-being, ecosystem services, mgjor trends, and

Source: nstiufo Macional ofs Estafisfivs Podugal (INE, 2004)

major problems. These issues were presented in a
conversational way to 18 residents. One of these
residents (the priest) was sel ected by theresearchers
asakey informant, Sistelo'slocal authority selected
one key informant in each of thefivelocalities, and
the others were purposively selected by the
researchers to ensure diversity, usually by asking
local residents, including key informants, toidentify
informantsinthesamelocality of adifferent gender,
age, and economic status. If these informants were
with one or two other local residents when
encountered, theinterview would beconducted with
the group. Following the interviews, the data
collected were organized into categoriesfor each of
these four issues. We then created graphs and cards
with cartoons and photographs to facilitate trend
analysis, ranking, scoring, and the discussion of
different points of view.
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Table 2. Organization of thefieldwork. Researchersal so made direct observationsand attempted to become
familiar with and take part in community and daily activities during all the visits listed below.

Visit Tools and methods

Local participants Location

Meetings with local authority, local
organizations, and organizations operating in
the area

nd 2

Semistructured interviewing

Key informants

Key informants

Sistelo at large

The five small localitiesin Sistelo

Selected individuals
Casua groups

Trend lines

Purposively selected Igreja
groups.

1) Young people
of both genders
2) Middle-aged
and older women
3) Middle-aged
and older men

Well-being ranking

Casua groups

Igreja

randomly encount-

ered

Selected individuals

4 Agro-ecosystem resources
scoring and ranking
Criteriafor well-being ranking ered

Casua groups
randomly encount-

lgregja

Selected individuas

5 Agro-ecosystem resources
scoring and ranking
L andscape scoring ered
Well-being ranking
Criteriafor well-being ranking
Species list

6 Agro-ecosystem resources
scoring and ranking
Landscape scoring
Well-being ranking
Criteriafor well-being ranking
Specieslist

Casua groups
randomly encount- Porto Cova

Casua groups
randomly encount- Quebrada

er
Selected individuas

Padréo and

Selected individuals

Estrica

Igreja

Well-being ranking

We used two approaches to identify relevant local
criteria for well-being. Respondents were selected
using accidental sampling, quota sampling,
diversity sampling, and snowball sampling, e.g., by
asking loca residents to name people they

considered worse or better off than they were. The
most commonly used approach, which we
introduced to 39 residents, was to ask them to (1)
identify and rank different groupsin thecommunity
in terms of well-being or explan what they
considered the criteria of a good life, (2) rank
different localities in terms of well-being, and (3)
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devise a smple ranking of rura and urban
communities. At the end of each of these rankings
wethenaskedfor thecriteriaused by theparticipants
to make the ranking. A ranking of criteriafor well-
beingwasal sointroduced for triangulation purposes
to 17 residents. Participants had to divide criteria
selected from the semistructured interviews into
four major groups ranging to very important to
unimportant for a good life.

Trend lines

Trend lines were used for a more detailed
assessment of the main changes in the community
identified in the semistructured interviews. Trend
lines were applied to 11 residents. This tool was
applied in Igrga in three different meetings
organized by the researchers with young people of
both genders, middle-aged and older women, and
middle-aged and ol der men. Membersof each group
were selected using diversity, snowball, and
accidental sampling. This tool was not applied to
the other localities because the most important
changes perceived in the semistructured interviews
were common to al localities. A graph was drawn
for eachtrend. Theideawasto encouragediscussion
of the perceived causes for each trend, to discover
linkages between trends, and to elicit people’s
perspectives on whether these trends were likely to
changein the future.

Scoring and ranking of agro-ecosystem
resour ces and landscape scoring

We also performed an exercise to score and rank
agro-ecosystem resources to encourage the
identification of ecosystem services by the
community and to understand which services are
more valued in terms of well-being. Forty-one
individuals were sampled using accidental
sampling, quota sampling, diversity sampling, and
snowball sampling, e.g., by asking local residents
to name people associated with different activities
such as hunting, farming, commerce, etc. We used
photographic cards to represent eight agro-
ecosystem resources. water springs, the Vez River,
cattle, agricultura fields, scrubland baldio, forest
baldio, biodiversity, and the terraced socalcos
landscape. Each participant received three stones
and distributed them on the cards representing the
resources they considered the most important for
well-being. Participantswereencouraged to explain
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the reasons for their choices. At the end of the
exercise, thetotal for each resource was cal cul ated,
andtheresourceswereranked based onthesescores.
These rankings were then discussed, including
positive and negative criteria associated with each
resource.

The landscape preferences of the residents were
assessed using a scoring exercise. Thirty-nine
individuals were selected using accidental,
diversity, snowball, and quota sampling. In the
exercise, people had to score five different
landscapes: agricultural fields, scrubland, oak
forest, pine forest, and eucayptus forest. Each
participant was asked to choose his or her preferred
landscape(s) and explain the reasons for these
choices. A discussion based on the choices made
was encouraged, including positive and negative
criteria associated with each landscape.

Biodiversity known to local residents

Finaly, we asked 21 residents to enumerate local
species of plants, birds, mammals, reptiles, and
amphibians as well as their main characteristics to
assess local knowledge about biodiversity. Five of
the individuals in this sample were selected by
askingresidentsineachlocality tonameindividuals
with a good knowledge of different species; the
others were selected using accidental and diversity
sampling to ensure that both genders and younger
people were included.

Scenarios

One final meeting was held to present the main
findings of the study and to conduct a scenarios
exercise with representatives of organizations who
had implemented or were in the process of
implementing projects in Sistelo. These organizations
included the forestry association ATLANTICA, a
regional development association caled the
Associacdo Regional de Desenvolvimento do Alto
Lima, the regional office of the Portuguese Red
Cross, and the National Park of Peneda-Gerés. In
this exercise, these representatives were asked to
imagine plausible scenariosfor Sisteloin atimeline
of 40 yr, the consequences for ecosystem services
and human well-being, and the drivers of change
associated with each scenario.
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Fig. 5. The criteriafor human well-being most often cited by the participants in the areas identified by the
Millennium Ecosystem Assessment. The criteriaon the left all feed into freedom of choice and action.
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RESULTS

Local criteriafor human well-being

Nearly 40 different criteria for human well-being
were identified. We organized the most frequently
mentioned criteria (Figs. 5 and 6) according to the
components of well-being considered in the
conceptual  framework of the Millennium
Ecosystem Assessment (Millennium Ecosystem
Assessment 2003).

Material well-being, or criteria related to it, was
always cited by individuals when discussing well-
being and improvements in living conditions.
Income was universally considered a determinant
of well-being. However, it isimportant to note that
local participants distingui shed between wealth and
well-being: when speaking about well-being,
people always referred to other criteria besides
wealth. Accessto goods and services was also very
important for well-being. Participants consistently
mentioned the importance of having better roads to
improve access to goods and services from the
outside. Access to services at the local level was
also stressed. Assets such as a house, cattle, fields,

or a house garden were considered important.
Because of the shortageof |abor, fieldshavebecome
less important than they once were, but they were
still a valuable source of food as a complement to
food purchased from the outside. Nevertheless,
some people felt that having fields was negatively
related to well-being because fields mean more
work and moreworries. Thisfeeling was expressed
in statements such as “Before those who had fields
were rich, today people who have fields are poor.”
Peoplereferredtotheimportanceof food abundance
but also of food quality. Some people were of the
opinionthat, although nowadaysthereisno shortage
of food, the quality of the available food is worse
because of the chemicals and artificial substances
used in food production that could be harmful to
human health.

Physical well-being, or criteriarelatedtoit, wasalso
mentioned by everyone. In particular, local
residents stressed health, leisure or not having to
work so hard, the capacity to work, and not being
old as fundamental aspects of agood life.

Criteria related to social well-being were widely
mentioned as a critical aspect of agood life. Local
residents emphasi zed the problem of loneliness and
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Fig. 6. Expressions of well-being and poverty used by the residents of Sistelo.
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the importance of living with family. Mutual help,
conviviality, and joy were also considered
important for agood life.

With regard to security, most people referred to
aspectssuch asthe security attained fromretirement
pensions, tranquility, and a safe environment. The
importance of retirement pensions was particularly
stressed in the context of security in old age. The
importance of tranquility and a safe environment
was emphasized when individuals compared well-
being in Sistelo with the situation in urban
communities. People gave the example of air and
water quality as an advantage of living in Sistelo.
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Freedom of choice and action can be defined asthe
“freedomtoleadthekind of livespeoplehavereason
to value” (Sen 1999). Many people considered
freedom an important component of well-being.
Some local residents used this criterion to justify
the differences between people. For them, at least
someof those differences, e.g., choosing not to have
piped water in the house, were considered to be the
result of aconsciousdecision. Although freedom of
choiceand actionisclosely related to the other four
constituents of well-being, people emphasized that
they had more choices now than in the past,
particularly withregard to having more cashincome
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and improved access to goods and services. The
expressions “land of slavery” and “Save work,
& #8221 both of which were frequently repeated by
the study participants, reflect the importance of the
choices now available because of mobility and
income sources unrel ated to agriculture. Education,
which can be considered important for the
enhancement of freedom of choice and action, was
rarely referred to when ranking individuals in
different groups of well-being, although it was
amost universally classified as very important
when ranking the criteriafor well-being. Education
was considered important mainly because it
conferred the ability to read and write.

Thegreat majority of participantsreported that they
are generally better off now than 30 yr ago because
of improvementsin criteriarelated to material well-
being and the enhancement of choices.
Nevertheless, people also reported a deteriorating
situation with regard to some of the criteriarelated
to well-being, notably those related to social well-
being. People stated, for example, that the
community is now worse off in terms of joy,
conviviality, and mutual help. The reasons stated
for this decline were the decrease in and the aging
of the population and the disappearance of some
traditional practices related to agriculture. These
traditional practices consisted of regular gatherings
of people to help work each other's fields and to
accomplish certain production activities such as
fiadas (spinning wool) and desfolhadas (stripping
corn leaves). During fiadas and desfol hadas, people
usually sang and danced together. These traditional
activities had an important role in the enhancement
of the socia capital, broadly defined as social
networks and the associated norms and values
(Grootaert and Bastelaer 2001), that enables people
to coordinate actions and to achieve desired goals
(Narayan 1999).

Interestingly, most people (36 out of 39 residents)
preferred to live in Sistelo rather than in more
urbanized areas. The criteria used to justify this
choice were ahealthy environment, tranquility, the
ability to be self-sufficient, a sense of place, and
freedom.

Agro-ecosystem resour ces
The agro-ecosystem resources that were most

frequently mentioned in the semistructured
interviews as being affected by important changes
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were cultivated fields, livestock animals, and forest
(Table 3). Local residents indicated that these
resources had been in decline for the previous 30
yr. Their perception of thistrend is corroborated by
inventories and other surveys (Caldas 1982,
Medeiros 1984, IGP 1990, INE 1989, 1999,
ARDAL 2002). Datafrom the National Institute of
Statistics show that the amount of arable open land
decreased from 176 hain 1989 to 55 hain 1999, and
that the amount of permanent pasture open land
excluding the baldio common areaincreased from
15 hain 1989 to 181 hain 1999 (INE 1989, 1999).
This shows that most of the recently abandoned
cultivated areasarebeing converted to pasture. With
regard to livestock, from 1972 to 1999 there was a
28% reduction in the number of head of cattle and
a 34% decrease in the number of sheep (Medeiros
1984, INE 1999). However, it is important to note
that in the period from 1999 to 2002 there was an
increase of 14% in the number of cattle (ARDAL
2002). Total forest areain the Arcos de Valdevez
municipality, which encompasses Sistelo, decreased
6% from 1974 to 1990, with a21% reduction in the
amount of pine forest over the same period (IGP
1990).

With the exception of the forest, in which losses
were caused mainly by forest fires, the shrinking
and aging population was considered the main
reason for the reduction in the amount of agro-
ecosystem resources (Table 3). Furthermore, the
people of Sistelo believe that this decline is
irreversible. “Sistelo is dead!” was the expression
used toillustrate the deterministic character of these
trends and the absence of afuture.

The perceptions of the local people with regard to
trendsin biodiversity werenot assessed in thisstudy
because local residents did not refer it as a
significant change. Nevertheless, during semistructured
interviewsweasked key informantsabout perceived
trendsinnumbersof wild animals. Therewasagresat
deal of variation in the responses. The only
consistent response was that some hunted species
were decreasing. Data from neighboring areas
supported this perception. For instance, the grey
partridge (Perdix perdix) has become extinct in the
area, and the hare (Lepus granatensis) has become
extremely rare(GrupodeTrabal ho Agro-Ambiental
2002).

Cattle, agricultural fields, and scrubland baldio or
commons were ranked as the most important
resources for well-being (Table 4). Cattle were
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Table 3. Trends in agro-ecosystem resources identified in the semistructured interviews and by means of
inventoriesand other surveys, and themain causesof thosetrendsaccording to the semistructuredinterviews

and trend lines exercises.

Agro-ecosystem Trend perceived Trend based Causes
resources by locals on objective
indicators
Cultivated fields 1 1 Decreasing and aging population
High production costs
Flood damage to irrigation channels
Cattle l 1 Decreasing and aging population. Since
1999, this downward trend has started to
reverse, with an increase in the number of
head of cattle because of subsidies.
Goats and sheep 1 1 State appropriation of the community
pasture in the 1940s
Decreasing and aging population
Forest l 1 Occurrence of fires

Insufficient monitoring of forest areas

considered an important source of income because
of agricultural subsidies. Inadditiontotheeconomic
importance of this resource, people also had an
emotional attachment to livestock and to pastoral
practices. Agricultural fields were referred to as
important by most of the participants. However, as
mentioned in the well-being section, some people
also considered the possession of agricultural fields
to be a source of discomfort because they had to
worry about maintaining and clearing them.
Scrubland baldio was considered a very important
source of fuel and pasture, especially by peoplewho
did not own their own land. The statement “Baldio
belongs to the poor! & #8221 was often used by the
local residents as an example of the importance that
this resource has to the people of Sistelo. The
regulating services provided by the forest that were
deemed important to well-being were air
purification and a healthy environment. In fact, few
regulating services were mentioned throughout this
exercise. Water springs were pointed out as
important because of their role in the irrigation of
agricultural fields. In addition, the provision of
drinking water wasal so often mentioned asaservice
provided by water springs. Incontrast, theVez River
was mentioned as important both for the
provisioning of water and for cultura and
recreational services. Thelandscape of the socal cos
did not seem to beimportant to the peopleof Sistelo

despiteits general appeal to outsiders. In fact, most
people answered “yes’ to a hypothetical question
about whether or not they would like to see the
socalcos disappear, because they associate these
terraces with agreat deal of hard work.

The residents surveyed did not immediately think
of biodiversity assomethingimportant totheir well-
being, although in the ranking exercise some did
refer to biodiversity asapriority in the maintenance
of a healthy and clean environment. People had
conflicting feelings about biodiversity: on the one
hand, they appreciated the beauty of biodiversity,
mainly of birds and plants, the feeling of joy
provided by bird songs, and the utilitarian value of
certain plants, particularly those that have medical
properties. On the other hand, peoplefelt that some
of these animals and plants were harmful to agro-
pastoral practices. For example, the wild-boar was
associated with crop damage, and the wolf with the
loss of livestock. In the species list exercise, 12
participantsidentified atotal of 80 plant species, 26
bird species, 16 mammalian species, seven reptile
species, and three amphibian species. Medical
properties were recognized in 26 plant species,
mainly by older people who had used them in the
past when they had no accessto modern medicines.
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Table 4. Combined results of agro-ecosystem
resources scoring and ranking. Agro-ecosystem
resources are listed in decreasing order of
preference.

Agro-ecosystem Services provided
resources
Cattle Income

Pleasure and joy
Manure to fertilize the fields

Food
Income
Fodder

Agricultural fields

Scrubland baldio  Wood, fuel, and fodder

Food for the hunt animals

Forest/forested baldio Wood, fuel, and fodder
Income to the parish
Air purification
Healthy environment
Water springs
Oxygen

Water springs Water for irrigation

Potable water

Vez River Water for irrigation

Cultural values: part of local history

and tradition

Fish

Healthy pure water

Recreationa activities

Terraced landscape Aesthetic value
Fodder
Availableland

Biodiversity Healthy environment

Herbs for tea and medicine

Aesthetic value

Hunt animals

Regulation of the food chain

Pasture

Joy and pleasure

The results of the landscape scoring demonstrated
that agricultura fields and oak forest were the
preferred landscapes (Table 5). Agricultural fields
werefavored mainly becausethey providefood and
fodder. Local residents valued the oak (Quercus
robur) because it provides high-quality wood and
contributesto ahealthy environment. WWood supply
was a so mentioned as areason by participantswho
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chosepineand eucalyptusforests. Many individuals
justified not choosing eucalyptus forest, the least
preferredlandscapeoverall, becauseit absorbsgreat
quantitiesof water. Thescrubland areaswereval ued
by local residents who stressed the importance of
this landscape in the support of pastoral activities.
Aesthetic values were rarely mentioned as the
reason for choosing a particular landscape.

Scenariosfor thefuture

Two man scenarios were developed in
collaboration with local organizations. The first
scenario corresponds to the continuation of the
current trends of depopulation and agricultural
abandonment in Sistelo in a society that is not
concerned with the environment. The second
scenario corresponds to a reversal of the current
trends in an environmentally friendly society.

For most participants, the consequences of the total
land abandonment scenario would be quite
negative, bothfor most local ecosystem servicesand
for human well-being. The two dominant themes of
this scenario are: (1) the cessation of the activities
of terrace maintenance as a result of abandonment
and depopulation and (2) the development of
scrubland  vegetation associated with early
successional stages. According to the participants,
these two changes would present serious thresats,
including the potential for large-scale fires because
of the characteristics of the new vegetation cover,
the loss of soil through run-off erosion, and
landslides caused by the progressive collapse of the
terraces. The participants projected that, in 40 yr,
local biodiversity would decrease. Land abandonment
would lead toamoresimplified landscape, with less
variety of land-use types. Large-scale fires would
have negative impacts on some species and speed
up the homogeni zation of thelandscape. Thesefires
would beaconsequence of theincreasein scrubland
vegetation in the abandoned agricultural fields, the
loss of controlled burning practices, the decreasein
grazing, and the decrease in wood and bush
collection by local populations. There would be
almost no local provision of food services. Water
quality would improve because pollution sources
associated with agricultural practices and human
occupation would disappear. Recreational and
cultural serviceswould benegatively affectedinthis
scenario: many of the hunted species associated
with agricultural landscapes would decrease,
cultural tourism associated with this man-made
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Table 5. Results of the landscape scoring, presented by decreasing order of preference.

Negative contributions

Landscape Positive contributions
Agricultural fields Food
(terraces) Fodder
Oak forest Healthy landscape
High-quality wood
Pine forest Woaod
Scrubland Fodder
Fiber and wood
Eucalyptus forest Wood

Absorbs great quantities of water

landscapeanditsaestheticvaluewould decline, and,
most importantly, this valued cultural landscape,
with its associated knowledge, heritage values, and
identity, would belost. Considering thelossof these
ecosystem services and the diminished security
associated with natural hazards, the human well-
being associated with the services provided by this
landscape would be negatively affected.

In the second scenario, the reversal of agricultural
abandonment trendsin an environmentally friendly
society would have positive impacts both on local
ecosystem services and on human well-being.
Depopulation trends would change direction as
young, resourceful, educated people immigrated to
the area, athough that would happen only if Sistelo
becameabetter placetolive, with, e.g., better access
to services, improved working conditions in
agriculturebased on new technol ogiesand solutions
applied to the traditional management of the
landscape, and new employment opportunities
associated with diversified activitiesand those with
an increased value. Improvements of this type
would also encourage local young people to stay.
In this scenario, traditional and innovative forms of
land use would be devel oped to produce the goods
and services needed to meet the growing demand
for high-quality traditional and organic productsand
for the amenities associated with natural, sport, and
cultural tourism. Traditional knowledge would be
respected and enriched by the knowledge brought
by those young educated people in an interactive
process. In an environmentally friendly society,
backed by increasing environmental education and
awareness, thisdiversified use of theterritory would

be guided by concerns about sustainability, and the
unsustainable use of resources would be avoided.
In this scenario, biodiversity would be maintained
or even enhanced because of the sustainable,
diversified use of territory; water quality would be
maintained or slightly decrease because of human
activities; and food supply serviceswould increase.
Tourism and recreational services associated with
hunting and fishing would be maximized to
sustainable levels. Cultural services would be
enhanced because the resulting landscape would
reflect traditional knowledge, heritage values, and
cultural identity. Material well-being, health, social
well-being, security, and freedom of choicefor local
people would improve because of both the changes
in the local ecosystems and improvementsin well-
being criteria not directly related to ecosystem
services. These latter improvements are an
important condition for the development of this
scenario. Humanwell-being would alsoimprovefor
peopl e outside Sistelo who benefit from ecosystem
services from Sistelo, because of improved food
quality, recreation, and enjoyment of aesthetic
values.

DISCUSSION

Human well-being and ecosystem services at
thelocal level

Although thelocal criteriafor well-being identified
in this study are context-dependent and exist in a
unique combination, they present some commonalities,
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Fig. 7. The Millennium Assessment conceptual framework applied to Sistelo.

LOCAL HUMAN WELL-BEING

Material Well-Being: Increased income (rom relpenmeant
pansions, remitlancas and subsidias) enablas peapla fo
by Tood and goods producad elsawhare in incraasing
quanfifies. Infrasbructura development also improvad
eecess to goods and services, Cattle (a8 a souncs of
income) and agriculhural fislds {for self provisioning) are
ghll impartent

Bodily Well-Being: Decreasing healih and capecity to
wiork associated with comminty ageng. Fresdom fram
the dependance of local provisioning services increased
fime for kaiswa.

Social Well-Being: Increazing lomaliness and decnsasing
mutual help, convivielty and joy as a conasquance aof
depopulation, agsing and abandonmant of trediticnal
practices,

Security: Improved security due o refirement pensions.
Trencuility and safe environment assosiated o
Bosyslem services.,

Freedom of Choice and Action: Enlargemant of cholees

and partial ralease from the hard waork of a "Skavery land”.

LOCAL ECOSYSTEM SERVICES

Provisioning: Decreasing feod production and
decreasing use of fuswosd. Both are beling partially
substivied by food and gas produced elsewhere.
Cultural: Cultural Bndscapa, its assocabed hanfags and
knowledne are ncreasingly Sreabanad. Loss n sanse of
placa end farming ralated recreational ectivitiss
Regulating and Supporting; Considering the increaza
in natural hazards, in peticuler fire, the provision of
thess services may be deferorating. In the kong nn,
theugh, these sanvicas may improve [if oak forast
inoressas by nafural suooession),

LIFE ON EARTH: BIODIVERSITY Farmiland specis
can ba nagafivaly affected by Bnd abandanmeant. In the
long run, assuming that cak farest wil increase by
niafural succassion, forest specias will bensfit, Howevar
imzragsa in fire ooourrancs can affect succession and
have negetive impacts on locel bicdiversity

P-4 - Sirsiegies and Inferventions

INDIRECT DRIVERS OF CHANGE
Demographic: The redative underdayvelopmant of this
cammunify, in bams of accass lo services and paods
end empleyment cppartunities, led to migration and 1o 2
dacreaising and apaing populalion.

Ecomomic: Econamic growth increased both outside
ran-agriculiural emplayment cpgoriunities and local
labour cozte. Local agicutturs burned increasingly
unprafitable, Increased acoess ko oulsice goods and
sanicas (but alill has ralative dieadvantage o other
180kNs).

Policies: Improvement in retirement pensions. Policy
faiure: inroduction of agrcullural subsidies did nal
baost agriculiure] activifies. Failure in the introduction of
adequate responses lo deal with e main problems of
increasingly abandonad mountain aneas:
Infrastructure: Road and pocess improvement,
infroduction of electricity, piped water and phaone (but
siill heg relative disedventage o other regions).
Values change: Malenalsm and ndvidualsm. Young
pecple detashment from the land,

DIRECT DRIVERS OF CHANGE

Local land-use change: Decreaze in culiveted fialds
and lack of terace maivenance due b locsl
dapopulation franda. Old cultivated arsas ara being
converled i pasture o completely sbandoned leading
to vegatation succession; increesng eccumulation of
shiub vegetation blomass caused by dedreasng of
Irweedock animala, Dacrease in plentation forest (mainky
pine forest) becawse of ncreasing fre cocurences,

Fire: Increasing fire ocoumrenca due ta e socumukation
of woads and shrubs causzad by land abandanment and
grazing reduction.
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in terms of both criteria and constituents, to those
identified in “Voices of the Poor,” a series that
gathered the views of 60,000 poor men and women
from 60 countries (Narayan et a. 2000a,b). Several
of the local criteria for well-being that were
identified in our study did not depend directly on
local ecosystem services; theseincludeincomefrom
retirement pensions and nonagricultural work,
accessto goods and services, home ownership, age,
leisure time, the capacity to work, loneliness, and,
for the present generation, freedom of choice and
action. However, other criteriaweredirectly related
tolocal ecosystem services, suchascattleasasource
of incomeandfieldsfor food self-sufficiency. These
services have been decreasing in importance
because of other sources of income, which allow
people to replace local provisioning services with
imported goods. The ability to make this
substitution is considered a major improvement for
the well-being of the community. The supply of
fuelwood is valued because, for the great majority
of households, awood-burning fireplaceisthe only
heating system.

Thediminishingimportance of food supply services
could seem to contradict the results of the agro-
ecosystem resourcesranking (Table4), considering
how often the local residents referred to these
services and their role as a potentia source of
income. This contradiction is only apparent. These
servicesare still an important complement for local
livelihoods, especially for those living on low
retirement pensions. The ranking results may also
be a reflection of an emphasis on direct uses of
ecosystems, e.g., harvesting food and wood.

Health and a safe environment were a so identified
as local criteria for human well-being. For this
reason, ecosystem services such as the purification
of air and water, although not mentioned as often,
were recognized as having great value. Loca
residents also cited severa cultural services, in
particular, recreation, a sense of place, cultural
heritage, social traditions, and aesthetic values.
Older people felt, for example, an emotional
relationship with agro-pastoralism practices. For
them, these practices also have arecreational value.
People linked, at least partially, some criteria of
socia well-being to agricultural practicesthat have
now disappeared but that formerly enhanced social
capital and well-being. Furthermore, the Vez River
is a very important symbol of cultural and local
identity andfiguresintraditional songsandfolktales
asariver of pure and clear water.
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Agriculture is based on the control of species
diversity. Therefore, therolethat biodiversity plays
in more natural ecosystems may not always be
valued by a community that practices agriculture,
which may explain why biodiversity was rarely
mentioned as a desirable resource. Even so, the
specieslist exercise showsthat the people of Sistelo
haveagood knowledgeof local speciesand suggests
that local biodiversity is important to them. Now,
as community well-being becomes more detached
from local ecosystem services, some of the more
utilitarian knowledge of biodiversity, such as the
identification of medicinal plants and of the best
plants for pasture, will probably be lost.

Therefore, local people recognize and value a great
variety of ecosystem services. Furthermore, the
reasons why local residents prefer to livein Sistelo
rather than in more urbanized areaswere all related
to ecosystem services. Similarly, in a survey
conducted at the national level, 42% of respondents
indicated that the countryside is the best place to
live in Portugal. Life in the countryside was
associated with tranquility, health, and natura
beauty (Almeida 2000). However, at a national
level, as in Sistelo, people continue to leave rura
places in search of better material conditions,
particularly employment opportunities and improved
access to goods and services.

Sistelo’s case provides a good example of the
complexity of the linkages between ecosystem
services and human well-being. It also shows the
importance of material conditions not directly
associated with ecosystem services that make
peopleleave areasin which they feel that they have
asuperior quality of life.

Human well-being and ecosystem servicesin
the context of land abandonment

To develop responses that increase both ecosystem
services and human well-being, it is important to
understand the linkages among local well-being
criteria, trendsin ecosystem services, and driversof
change (Fig. 7).

It is apparent that the downward trends in agro-
ecosystem resources are the result of synergistic
Interactions among several causes. The decreasing
and aging population seems to be the main indirect
driver affecting the ecosystems and livelihoods of


http://www.ecologyandsociety.org/vol10/iss2/art14/

Sistelo. This driver is aso affecting other
mountainousareasof Portugal (Ferreiraetal. 1999).

Thisstudy showsthat, despitegainsinmaterial well-
being and freedom of choicedue mainly to emigrant
remittances and improvements in the pension
system, thedepopulation of Sistelo hashad negative
consequences for local well-being, particularly
social well-being. Furthermore, depopulation can
also increase relative underdevelopment. With a
shrinking population, the local delivery of public
services such as schools and health care becomes
increasingly unfeasible, for both economic and
political reasons. This diminished access to public
services aong with lack of employment
opportunities causes the continuous emigration of
young people, reinforcing the abandonment trend
anditssocia consequences. Negative consequences
for well-being can also propagate elsewhere, with
emigrantsincreasi ng popul ation and environmental
pressures in urban areas that are already stressed.

Depopulation and abandonment have led to
significant changesinland use, which are perceived
as having many negative consequences, both for
human well-being and for ecosystem services. This
perception was emphasized in the total
abandonment scenario for Sistelo. It has aso
received support at the national level in recent
reportsfrom the Portuguese Ministry of Agriculture
(Grupo de Trabalho Agro-Ambiental 2002, 2003)
and at the European level in a study showing that,
in 15 of 16 rural mountainous areas of Europe,
depopulation and agricultural land abandonment
had negative effects on biodiversity and the
landscape (MacDonald et a. 2000).

For those ecosystem services most dependent on
abundant human labor, the decrease in population
and the subsequent abandonment of agricultural
fields imply a decrease in the provision of those
services. Thisisthe case with thefood provisioning
services and the cultural services of the terraced
landscape in Sistelo. The consequences of the
downward trendsin these services for human well-
being aredifficult to assessbecauseof theincreasing
disconnect between human well-being and local
ecosystem services. The causesfor thisaretwofold.
On the one hand, at the local level there has been a
general improvement in those aspects of human
well-being that are not strictly dependent on
ecosystem services. On the other hand, there is a
gpatial disconnect betweenthelocationinwhichthe
ecosystem services are produced and the location
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of the people who benefit from those services. For
instance, some of the services provided by Sistelo,
such as the cultural landscape of socalcos or the
regulation of the water quality in the Vez River,
benefit people elsewhere.

In addition to the diminished provisioning and
cultural services, the abandonment of traditional
agricultural practices can lead to the accumulation
of shrub vegetation biomass, which hasthe potential
to contribute to an increased number of fires
(Bernaldez 1991, Moreira et al. 2001b). This is
closely related to the downward trend in the number
of livestock animals, because grazing and the
controlled burning practices associated with it have
been for many years controlling fuel accumulation
In mountain scrublands and forests. Moreira et al.
(2001b) confirm the trend toward increased fire
occurrencein thisregion, and local residents report
that these fires are reducing the amount of forest
area. Large-scalefireshave negativeimpactson the
condition of local ecosystem services such as soil
protection and climate regulation. Considering that
total land abandonment will resultintheneglect and
ultimate collapse of the terraces on the mountain
slopes (Grupo de Trabalho Agro-Ambiental 2002,
Dunjo et a. 2003), landslides and soil loss will
become serious problems. These problems along
with increased fire occurrences will have direct
negative impacts on human well-being, in
particular, on environmental security. However, if
a tree cover develops, the risk of these natura
hazards may decrease in the long run (MacDonald
et a. 2000), and ecosystem services such as carbon
sequestration are likely to improve. Therefore, at
least in the long term, there might be positive
conseguences of land abandonment for ecosystem
services. However, some positive consequences of
land abandonment coul d a so occur intheshort term,
suchastheimprovementsinwater quality discussed
in the total abandonment scenario.

The consequences of land abandonment for
biodiversity are difficult to determine because the
impact varies along temporal and spatial scales
(MacDonad et al. 2000, Hochtl et al. 2005). For
instance, thebiodiversity of local floraat the species
level can increase in the very early stages (Brown
1991), as one study in Sistelo has shown (C.
Queiroz, H. M. Pereira, I. Gomes, and L. Vicente,
unpublished manuscript), and then decrease from
lower to higher successional stages (Hochtl et al.
2005). At thelandscapelevel, adiversity of habitats
such as those found in low-intensity agriculture
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landscapes is usually associated with high species
diversity (vander Werff 1983, Fullbright 1996, Kerr
et al. 2001). In the long run, if forest replaces
abandoned fields, the species that are more
dependent on the combination of habitats currently
provided in the rural countryside will probably
decrease and those associated with forests may
increase (Parody et al. 2001). In Sistelo, some
important hunted species associated with farmed
environments will probably decrease, a trend
already identified in the Parque Nacional daPeneda
Gerés (Grupo de Trabalho Agro-Ambiental 2002).
However, there could also be increases in species
that have a long history of conflict with the local
population, such as carnivorous mammals and
reptiles. Land abandonment may also lead to the
loss of local crop varieties and autochthonous
breeds, some of which are aready endangered
(Grupo de Trabalho Agro-Ambiental 2002). The
impacts of these changes on human well-being
might be felt in different ways by different groups
because of the ways in which those groups assign
priorities to the different facets of biodiversity
(Vermeulen and Koziell 2002).

Land abandonment in Sistelo will lead in the long
run to the disappearance of therural community and
its associated knowledge and cultural heritage and
to decreasesinthevariety of thelocal habitats. With
this in mind, preservation of landscape diversity
may be an important goal for cultural and
environmental reasons. Considering the landscape
preferences of the Sistelo people, the cultivated
landscape has value both from a subsistence and a
cultural point of view. Scrubland growthinthefields
has a negative social connotation. Most people
mention theimportanceof keeping fieldsclean even
if they do not use them for crops or pasture any
longer. Thisisconsistent with thefindingsof astudy
conducted in Va Grande National Park (Hochtl et
al. 2005) and with those of other studies (Hunziker
1995) reporting that, when agricultural fields are
colonized by scrubland species, the local people
often feel that they arelosing their cultural heritage.
Oak forest and cultivated fields were the preferred
landscape, which means that later successional
stages of land abandonment may also be valued.
Nevertheless, local people value their landscape
diversity, and, when asked, about half of the
participants indicated more than one preferred
landscape. The landscape of the socalcos is also
recognized by outsiders as having aunique cultural
and aesthetic value.
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Different people can have different perceptions
about landscape change based on their own
preferences. Visitors may experience a positive
feeling of naturalness associated with land
abandonment and ecological succession but may
regret the loss of the cultural landscape (Hunziker
1995, Hochtl et al. 2005).

Considering the consequences associated with
current abandonment trends, the European Union
and the national government implemented several
measures to encourage agricultural practices and
animal husbandry (ARDAL 2002). Nevertheless,
although there has been a recent increase in the
number of bovines, these incentives do not seem to
be enough to boost agricultural activities and keep
peopleinmountainousrural areas. Thereality isthat
themountainareasof Portugal “ ... havealwaysbeen
among the least developed areas of the country”
(Ferreiraet a. 1999). Limitations to improvements
in agricultural productivity because of the physical
characteristics of mountainous regions are
negatively reinforced by socioeconomic disadvantages,
both in terms of access to key infrastructures and
services and the lack of alternatives to agriculture
for making a living. Today, one of the main
contraints to improving agriculture productivity in
mountainous areas seems to be the difficulties
related to mechanization. Infact, therearefew fields
in Sistelo that are large and accessible enough for
the use of machines.

In addition to the terrain constraints limiting the
improvement of agro-pastoralism practices, people
stated that a lack of incentives to produce was
another impediment to reviving agriculture. With
the globalization of markets, people have accessto
products from other countries and other regions of
Portugal, and the high production costs of local
products prevent them from obtai ning acompetitive
position in the market. This also explainswhy most
of the young people who still live in Sistelo work
in outside structures such as factories or other
companies in the nearest village. For those young
people, agricultureis very hard work for which the
return does not justify the effort.

Land abandonment and demographic trends in
mountai nous areas of Portugal and other regions of
Europe are serious problems that must be
monitored. Depending on the cultura and
environmental goals, there are two possible
strategies for dealing with these problems. One,
which combines cultural and environmental goals,


http://www.ecologyandsociety.org/vol10/iss2/art14/

isillustrated in the “inversion of trends scenario”
for Sistelo and would require approaches designed
to prevent abandonment and promote an
environmentally friendly use of the land. The other
strategy would emphasi ze the restoration of native
forest but would require management measures to
avoid the natural hazards illustrated in the current
trends scenario. Thisstrategy should be designedto
achieve desired goals for ecosystem services and
should be complemented by measures to help the
population cope with isolation and ageing, for
instance, by making accessto health serviceseasier.
Each of these two strategies poses specific
challengesand should beassessedinthelarger-scale
contextsof themountai nousregionsof Portugal and
Mediterranean Europe.

Responsesto this article can be read online at:
http: //www.ecol ogyandsoci ety.org/vol 10/iss2/art14/responses
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