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We present the results of a review of the empirical evidence and of the state of knowledge regarding the
mechanisms linking ecosystem services and poverty alleviation. The review was undertaken to
determine the state of current knowledge about the scale and nature of these linkages, and focus the
future research agenda. Research has, to date, focussed largely on provisioning services, and on just two
poverty dimensions concerning income and assets, and food security and nutrition. While many papers
describe links between ecosystem services and dimensions of poverty, few provide sufficient context to
enable a thorough understanding of the poverty alleviation impacts (positive or negative), if any. These
papers contribute to the accumulating evidence that ecosystem services support well-being, and
perhaps prevent people becoming poorer, but provide little evidence of their contribution to poverty
alleviation, let alone poverty elimination. A considerable gap remains in understanding the links
between ecosystem services and poverty, how change occurs, and how pathways out of poverty may be
achieved based on the sustainable utilisation of ecosystem services.

© 2015 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND

license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

The ecosystem services literature has been expanding at a rapid
rate (Abson et al., 2014; Raffaelli and White, 2013); an accumula-
tion of research which covers conceptual and theoretical papers,
review papers, those identifying gaps in the literature and oppor-
tunities for further research, descriptions of tools and methods, as
well as empirical papers on particular places and ecosystems.

While early conceptual studies largely focussed on ecosystem
functions and processes, following the Millennium Ecosystem
Assessment (2005) the literature increasingly frequently addresses
the links between ecosystem services and human well-being
(Carpenter et al., 2009; Raudsepp-Hearne et al., 2010), recognising
that social and ecological components must be understood jointly
(as opposed to in isolation) and taking into account the feedbacks
(Chan et al., 2012; Miller et al., 2012; Milner-Gulland, 2012) and
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trade-offs (Howe et al., 2014) between them. Much of this literature
now proposes systems of classification for (elements of) the
linkages between ecosystem functions and well-being, as well as
critiques and developments of these conceptualisations (Bateman
et al., 2010; Fisher et al., 2014, 2013). Reviews focusing on specific
geographical regions have also begun to emerge (Balvanera et al.,
2012; Perevochtchikova and Oggioni, 2014).

The provision of ecosystem services (ES) are widely assumed to
contribute to poverty alleviation, particularly in rural areas of
developing countries and consequently the degradation of these
services is also assumed to result in negative effects on human-
well-being (Tallis et al., 2008), or to undermine efforts to reduce
poverty (Sjostedt, 2012). Indeed, much of the research into ES and
well-being focuses on developing countries; perhaps arising from
observations that declines in wellbeing have been associated with
increases in dependence on ES (e.g. Shackleton and Shackleton,
2012), and because the livelihoods of the poor appear to rely most
directly on the provision of ES.

However, arguments remain about the direction of causality -
whether poverty creates or is a result of environmental degrada-
tion (Sandker et al., 2012). Beyond large scale correlative studies
mapping global patterns of wealth, biodiversity and environmen-
tal change (Turner et al., 2012), little attention has been paid to
understanding the ways in which ES actually do contribute to
poverty alleviation, or even if is possible in practice.
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Many of the empirical studies purporting to deal with ES and
poverty or wellbeing are really valuation studies, for example,
demonstrating some kind of (usually monetary) value of ecosys-
tem services or of their utilisation (Costanza et al., 1997; Ninan and
Inoue, 2013), of their contribution to national economies (Lange
and Jiddawi, 2009) or the distribution of costs and benefits of
ecosystem service degradation or restoration (De Groot et al.,
2013; Srinivasan et al., 2008). Few studies have examined relation-
ships at anything less than a macro or aggregate level and most
ignore the distribution of impacts, and are therefore inadequate
for determining which groups actually benefit (and whether the
poor are among the beneficiaries). Additionally many studies also
focus only on income, rather than taking a multidimensional
approach to poverty.

Consequentially, questions remain about the nature of the links
between ES and the multiple dimensions of poverty, and about the
mechanisms and consequences of changes in ES provision on
different aspects of well-being (Fisher et al., 2013). Determining
these causal pathways is particularly important with respect to
developing appropriate and effective policies to achieve both the
sustainable management of ES and poverty alleviation (Ash et al.,
2010; Liebenow et al., 2012).

The purpose of this paper is therefore to review the empirical
evidence regarding the state of knowledge of the links and
mechanisms between ES and poverty alleviation, in order to
improve knowledge about the scale and nature of these linkages,
and focus the future research agenda. The specific questions we
aim to address are:

1. Where, and under what circumstances have linkages between
ES and poverty alleviation been studied? This includes con-
sideration of the physical and social circumstances and context
in which ES and poverty alleviation links have been identified
and examined.

2. What are the actual linkages described and/or measured? This
incorporates what aspect(s) of poverty have been addressed,
which ES contributed and whether patterns can be identified
across case studies.

3. Whether - and under what circumstances - the provision of ES
contributes to the alleviation of poverty.

From this analysis, we hope to determine whether any general-
isations can be made about the mechanisms that link multiple ES
with multiple dimensions of poverty, and set this understanding
into the broader area of where ES might be important for poverty
alleviation (i.e. whether ecosystem-based pathways out of poverty
exist), as well as identifying gaps in the evidence and where the
focus of future research efforts should be.

The conceptual framework used for conducting this review is
described below, and draws on a similar literature utilised for - and
incorporates the range of indicators identified in - the conceptual
frameworks relating specifically to the analysis of ecosystem
services and poverty alleviation (see for example, ESPA, 2013;
Fisher et al., 2014; 2013; Howe et al., 2013). The way in which this
framework was operationalised is described in Section 2.

Poverty is recognised as being multidimensional, and is under-
stood to have moved beyond a focus on income alone. Many
dimensions of poverty have been identified including - but not
limited to - food security and nutrition, health, income and assets,
education and skills, property rights, etc. These are best under-
stood in the context of surrounding social institutions, and as
being driven by social processes.

Ecosystem services are the benefits that people derive from
ecosystems (Millennium Ecosystem Assessment, 2005) but more
specifically in our study are assumed to include the constituents,
process and products of ecosystems that provide benefits for human

well-being (ESPA, 2013; Mace et al., 2012). That is, the framework
includes the consideration of a range of services that have been
categorised as provisioning, regulating, cultural and supporting ser-
vices (UKNEA, 2011).

This review focus on bundles of ES (Reyers et al., 2013) and on
multiple dimensions of poverty, because determining net poverty
alleviation outcomes from ES provision (or a change in ES manage-
ment) requires the examination of how these ES bundles impact
directly and indirectly on multiple dimensions of poverty, and an
understanding of the existence and nature of any feedback and
interactions between these multiple elements. This is in contrast
to much conceptual and empirical work which simply illustrates
the connections between each group of ES and each dimension of
poverty described (e.g. between provisioning services and food
security or between regulating services and security), and does not
address the mechanisms by which these elements are connected.

In terms of poverty alleviation, the review initially restricted
evidence to an interpretation of ES contributing actively to an
improving household situation. However, the dearth of empirical
evidence regarding poverty outcomes led us to include both
poverty prevention and poverty reduction (Angelsen and Wunder,
2003; Daw et al., 2011). This framework recognises the importance
of social differentiation and of the key factors affecting differentia-
tion (called ‘mediating factors’ here) in any analysis of these
relationships. This has also been highlighted in the development
of conceptual frameworks developed for the analysis of ecosystem
services and poverty alleviation (Fisher et al., 2014).

2. Methods

A literature search of the Web of Knowledge was carried out
between March 2012 and February 2013, using all possible
combinations of the terms in Table 1. These terms were selected
on the basis of their likelihood of returning empirical evidence
regarding the actual and specific contribution of ES to poverty
alleviation. The search terms were considered sufficiently broad
and general to capture different, though comparable, definitions of
ES and poverty alleviation.

Only peer-reviewed publications in English were considered, as
we were only interested in evidence that had been subjected to the
peer-review process. The year 2000 was chosen as the start date for
the literature search, as it represents the start of the Millennium
Ecosystem Assessment and a relatively consistent use of the terms
ecosystems and ecosystem services. 398 papers remained in the
database once duplications and non-peer reviewed publications
had been removed.

2.1. Classification

Phase I determined the relevance of each paper to the questions
posed in the introduction to this study, based on a read-through of the
abstract. Papers were classified as relevant when the abstract dis-
cussed ES, poverty, and the links between them. In order to maximise

Table 1
Search terms used.

Ecosystem Poverty

Ecosystem services

Ecosystem service® AND
Environmental services

Environmental service®

Anti-poverty
Poverty alleviation
Poverty elimination
Poverty eradication
Poverty reduction
Each term was surrounded by double quotes “ ... ”
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Variables coded in Phase II of the classification process.

Variable

Definition

Location
Spatial scale of the study

Ecosystem type being
considered
Ecosystem service type

Dimensions of poverty

Study type

Time scale of study

Country of study

Micro (village-level or small-scale)

Meso (provincial/state or sub-national)

Macro (national)

Multi-national

Multi-scale

The system reporting categories used in the Millennium Ecosystem Assessment were adopted for this study. The 10 system categories are
marine, coastal, inland water, forest, dryland, island, mountain, polar, cultivated and urban (Millennium Ecosystem Assessment, 2005)
The ecosystem service types were adopted from the UKNEA, as was the categorisation in to supporting, provisioning, cultural and regulating
services (see Fig. 2 for details) (UKNEA 2011)

The classification of poverty dimensions were self-defined—specific dimension(s) of poverty being examined were extracted from each
paper during Phase I coding, and expanded during Phase Il where necessary

This category originally attempted to distinguish between papers describing an ES or a poverty alleviation intervention. However, during
Phase II coding, available categories had to be expanded to deal with studies that didn’t deal with a specific intervention, but that examined
the drivers of change at a particular location, or simply described a relationship between ES and poverty

It was assumed that studies would analyse (historic) changes over time (i.e. in response to the ES or PA intervention). However, this
categorisation was expanded to take account of more static (cross-sectional) data analyses, and of the few papers that considered future

impacts (short, medium or long-run)
Impacts/outcomes

Where described, impacts were coded as being either direct or indirect.

A direct impact was coded where a quantitative or qualitative description of the ‘first round’ of impacts or outcomes arising from an activity
undertaken (i.e. that was directly attributable that activity)
An indirect impact was coded where an impact or outcome was mediated/transmitted through another outcome, which were usually later

in time and/or further removed in distance

Poverty and ES impacts using these categories were coded separately

Impacts were also coded according to whether they were unquestionably positive or negative (whether described or measured).
Indeterminate impacts were not coded—for example, increased workloads (unless further elaborated) have an indeterminate impact;
returns to the increased workload may be sufficient to generate a positive impact, or if not remunerated, are likely to generate negative

impacts
Mediating factors

These were interpreted as intervening factors that could change the impact of one thing on another (e.g. institutions, power relations,

polices, trade-offs etc.). These were self-defined, and were coded if and when mentioned in the paper

Social differentiation

Given the importance of understanding the distribution of impacts within and amongst communities, papers were coded where they

undertook a disaggregated data analysis (e.g. according to wealth, ethnicity, gender, etc.) (see also Daw et al., 2011)

the comprehensiveness of the data analysis, where the discussion of
links was implied, papers were classified as relevant and put forward
for Phase II analysis. Papers also needed to imply or refer specifically to
the analysis of primary data (as opposed to only conceptual discus-
sion). Where insufficient information was provided in abstracts,
papers were included in the second phase of categorisation in order
to minimise the possibility of excluding relevant papers. During Phase
I coding, 140 papers were rejected as not meeting the abovemen-
tioned criteria.

Phase II involved reading the whole paper, classifying its
relevance and finally coding for important variables. Papers were
classified as not relevant and excluded during this phase if they
did not include both an analysis of primary data and of the links
between ES and poverty alleviation in some form. Where they
were classified as relevant, the variables described in detail in
Table 2 were coded in each paper.

It was anticipated that the empirical evidence would demon-
strate that a range of ES impact on a range of poverty dimensions,
and the point of this research was to explore the full range of these
links and mechanisms. The means by which payments for ecosys-
tem services (PES) schemes link ES and poverty are thought to be
very specific, relating almost exclusively to the delivery (current or
future) of income as reward or compensation for the implementa-
tion of certain land management practices. Given the historical
focus in the literature on income and poverty, it was felt that this
mechanism was relatively well understood, and did not add to
knowledge about the range of links between bundles of ES and
other dimensions of poverty. Thus, where papers considered PES
schemes, they were excluded from further consideration (17
papers were coded as PES in Phase I and a further 15 in Phase II).

Many papers were excluded during Phase Il because they dealt
with ES impacts as a result of land use change (e.g., the conversion

of forest to agriculture or forest degradation associated with
agroforestry) but did not link these with impacts on different
dimensions of poverty, or describe how the provision of discussed
services aid or prevent poverty alleviation. A large number of
papers were also excluded that described the direct consumption
of certain natural resources, but provided no analysis of how this
consumption - or any change to it - impacted on poverty.

In order to determine the consistency of paper classification
(i.e. relevant and not relevant), Cohen’s kappa scores were formally
compared between two of the authors involved in classification
(HS & CH). A Kappa analysis determines the level of agreement
between a number of people over and above that to be expected by
chance (Edwards et al., 2002). The Kappa value was calculated as
being 0.52, which is considered to be within the range considered
as fair to good agreement (Viera and Garrett, 2005).

Following the classification processes, 39 papers remained and
were coded (listed in Appendix A). Of these, not all papers could
be coded for each different category, and in some cases papers
were given more than one coding per category, so in the results
presented below, not all totals add to 39.

2.2. Composite figure

A composite figure was constructed (see Section 3.3), using the
papers describing ES, poverty or other interventions—based on the
assumption that this group of papers would be most likely to
(empirically) examine the mechanisms and links of interest. Of
these, six papers dealt with some aspect of water resource manage-
ment, and so could reasonably be compiled. The figure illustrates
the direct and indirect impacts on different ecosystem services and
dimensions of poverty that are described in each paper. The links
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Fig. 1. Countries studied in empirical ecosystem services for poverty alleviation literature (this review).

described in those papers and coded during Phase II also demon-
strate how systematically (frequently) each of these is considered.

3. Results
3.1. Overview of ecosystem service and poverty studies

Studies dealing with ES and poverty alleviation have been
spread across the developing world (Fig. 1). A larger number of
studies have been undertaken in sub-Saharan Africa, and relatively
fewer in Latin America.

Virtually all of the case studies in the reviewed papers were
conducted at a relatively small scale (93% at a micro or meso level).
Only three papers discussed cases at a macro or multi-national
scale, and no papers used multi-scale cases.

More than half of the papers reviewed analysed or described an
historical change over time (21), while 11 papers conducted cross-
sectional analyses, using a single point in time. Of the papers that
dealt with future outcomes (either by prediction or using scenario
development), most examined the short term future (up to 10
years) (7). Only one paper analysed a medium term future (10-50
years), and none looked at the future in the long term (more than
50 years) (see also Fig. 4).

The majority of cases covered described more than one ecosys-
tem type; just in excess of one half of papers dealt with cultivated
systems (54%), and 38% dealt with forests or inland water. Relatively
less frequently covered were coastal (13%), dryland (10%), urban
(5%), mountain (8%) and island (3%) ecosystems. No papers covered
marine or polar systems. The most common combinations of
ecosystem types were cultivated and forest (9 papers), cultivated
and inland water (6 papers) and forest and inland water (5 papers).

The ES considered are illustrated in Fig. 2. Most papers
considered only a single ES (21). Of those that considered more
than one, they considered an average of three different ecosystem
services (up to seven). The most commonly considered pairs were
crops, livestock, fish with water supply (6), with trees, standing

vegetation, peat (5) and with hazard regulation (5). These combi-
nations emphasise the focus on provisioning services, particularly
agricultural systems, in this literature.

When ecosystem types were compared with ecosystem ser-
vices considered, the pairs most often jointly considered were wild
species diversity and cultivated systems (11), wild species diversity
and forests (10), as well as water supply and inland water (10) and
water supply and cultivated systems (8).

Each paper considered, on average, three dimensions of poverty,
with a range of one to seven. Fig. 3 demonstrates the emphasis given
income and assets. Indeed, income and assets were included in five of
the of the six most frequent pairs of poverty dimensions, considered
jointly with food security (11 papers), with employment (7), health,
time and vulnerability (considered by five papers each). Health and
food security were also considered by five papers. This concentration
of research on few poverty dimensions is further emphasised in
Table 3, which also demonstrates the strong focus of research efforts
to date on income and assets in combination with wild species
diversity, with crops, livestock and fish, and water supply.

17 papers recognised the need for disaggregating analyses
according to impacts on different groups and individuals within
those groups, though not all actually undertook such analyses. The
reasons for selecting certain groups for disaggregated analysis was
not always fully explained, but broadly, disaggregation was done
on the basis of wealth or income, gender, ethnicity, location, or
participation or non-participation in an intervention.

3.2. Mediating factors between ES and poverty

Perhaps most surprising is the small number of papers exam-
ining the impacts of specific interventions to manage ES or
alleviate poverty (Fig. 4). Only three papers were classified as
examining poverty alleviation interventions that were designed to
also improve ES management.

The most frequently discussed drivers related to environmental
change were habitat conversion or modification (60%) and the over-
exploitation, unsustainable or illegal use of resources (53%). With
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Fig. 3. Poverty dimension considered in reviewed papers (frequency).

respect to habitat conversion, papers most frequently described the
conversion of forest to agriculture or pastoral uses, but also
described inland and coastal waterway modification. Other drivers
of change included population changes, climatic factors, pollution
and poor land use planning and enforcement.

Descriptions of relationships between ES and poverty allevia-
tion in the reviewed papers were wide and varied. Broadly, they

included such topics as how farmers’ choices about their practices
shaped surrounding landscapes, how environmental degradation
denies communities livelihood opportunities, descriptions of the
current and historical use of a resource(s) and the impacts on that
resource and on users’ livelihoods, as well as relationships
between biodiversity (preservation, conservation and disappear-
ance) and livelihoods. Given their highly context specific nature,
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Table 3
Ecosystem services by poverty dimension.

Access to Education Employment Food

Fuel & Health Housing Income Other

Property Social Time Vulnerability Water

public & skills security & energy & assets poverty rights capital & resilience
goods nutrition dimension
Crops, livestock, fish - 1 2 5 2 3 - 9 3 - 2 2 3 1
Trees, standing - 1 1 3 3 1 - 7 3 - - 2 2 1
vegetation, peat
Water supply - 4 - 6 2 - 9 1 1 4 3
Wild species 1 1 6 5 - 1 - 10 1 1 - 2 1 1
diversity
Climate regulation - - 3 3 - 2 - 3 - - - - - -
Detoxification and - - 1 - - - - 1 - - - - - -
purification in
soils, air and
water
Disease and pest - - - 2 1 1 - 1 - - - 1 1 1
regulation
Hazard regulation - 1 1 2 1 2 1 5 1 - 1 1 2 1
Environmental - - 1 3 - 2 - 4 1 - - 1 2 1
settings
Nutrient cycling - - - 1 - - - 1 - - - 1 - -

NB: noise regulation, pollination, primary production, soil formation and water cycling are excluded as no papers were jointly coded for these ES and poverty dimensions.
- indicates no papers were jointly coded for this combination of ES and poverty dimensions.

oCross-sectional

16 —|

0 [

Historical

m Predicted future

—

Relationshitp description and/or
drivers of change

ES intervention

PA intervention Other type of intervention

Fig. 4. Temporal scale and types of intervention considered in reviewed papers.

they could not easily be grouped in to categories for deeper
analysis.

Mediating factors (e.g. issues of governance, power relations
and trade-offs) of the links between ES and poverty are critically
important to the extent and distribution of benefits and costs
arising from changes, and to the mechanisms by which changes in
ES or poverty affect the rest of the socio-ecological system. 26 of
the papers (66%) incorporated some consideration of such mediat-
ing factors, however, they were not systematically considered.
Given the diversity of studies under consideration, the mediating
factors considered were highly varied; some were relevant only in
very specific contexts, while others are more generalisable. The

factors raised were land and resource rights and inheritance rules
(impacting on access to land and/or resources); issues related to
gender and participation; the rule of law; access to (and imperfect
functioning of) markets; access to information; macroeconomic
conditions; power imbalances; the presence or absence of appro-
priate institutions and governance quality.

3.3. Linkages reported
Despite not being the most frequently addressed ES, hazard

regulation was coded with the widest variety of poverty dimen-
sions (12), followed by water supply, wild species diversity and
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crops, livestock and fish (with 11 each) and trees, standing
vegetation and peat (10). Health was dealt with in only six papers;
however, it was considered in conjunction with a relatively large
number of ES (8). The intersection of studies related to water
supply and crops, livestock and fish, as well as food security can be
explained by the focus of the literature on irrigation (and therefore
improved agricultural production). The relative lack of attention
given to the intersection of water supply and either health or
access to clean water and sanitation can also be explained by this
focus on irrigation.

Few papers comprehensively analysed both the direct and
indirect impacts on ES and poverty - the vast majority of papers
reviewed considered only direct impacts on dimensions of poverty
or on ES (Table 4). Relatively few papers considered any indirect or
interaction effects, so understanding of the dynamics of the
linkages both between and within ES and poverty impacts is
necessarily limited.

Table 4
Joint consideration of impacts on ecosystem services and on poverty.

Many of the papers measured one aspect of the impacts of ES
and described (but did not measure) poverty impacts, or alter-
natively measured poverty impacts, but only described ES impacts.
Further, of the 31 papers that considered both direct ES and direct
poverty impacts, only 15 included descriptions that were able to
be coded as unequivocally positive or negative impacts on ES or
poverty (impact frequency, Table 4).

Fig. 5 presents the composite illustration — the purpose of
which was to elucidate the actually measured or described
linkages and pathways. It was compiled from six papers, by
overlaying illustrations of the direct and indirect linkages and
relationships described between ES and poverty in each of the
papers. Though the illustration suggests a relatively comprehen-
sive coverage of ES and poverty impacts, each element illustrated
was described only once, with the exception of reduced
erosion, which was identified in two papers (illustrated with
double lines). No lines link the different elements illustrated,

Direct poverty impacts

Indirect poverty impacts Overall (net) poverty impacts

Direct ES impacts 31

Indirect ES impacts 13

Overall (net) ES impacts 0

Impact frequency (sources coded) Negative poverty impact

Negative ES impact 20 (5) 4 (1)
Positive ES impact 9(3) 30 (8)

17 0
10 0
0 0

Positive poverty impact

time and distance to restricted access to

collect firewood common lands and/or

resources
(women) lose access to

variety of income sources
controlled independently of

more extensive
preparations for food———
shortages

higher labour demand/
Increased workload

increased food
security

healthcare . .
\ increased income (from

housing improvements ——— higher agricultural

- productivity)

household utensils supply

debt repayments
contributions to social functi

purchase of assets
(bullocks to plough and
dairy cattle)

change in water conditions leads
to upsurge in livestock
husbandry

men training
better access to
networks and
information

Water resources
management
intervention

ecosystem recovery benefits

decreasing trend of sediment discharge

water quality

increase water holding capacity
negative field water
balance impact
/ reduced erosion

increased water .
increased water

use efficiency/

levels in open
reduced water

wells

(irrigation, dams, use

// flood control)

\ decrease flood size and limit supporting
services associated with depth and
breadth of flooding

potential to trigger fish
flush saline water (out of
pans downstream)

breeding

increase plant growth

(assumed to)

use of

compost \ neutralise soil
acidity

reduce erosion

Increase grazing on
winter months

reduce salination

change in land management: sloping lands to
tree and grassland planting

Fig. 5. Composite illustration of the direct and indirect links between ecosystem services and aspects of poverty in cultivated systems arising from water resource
management interventions. Sources: Agoramoorthy et al. (2012); Enfors and Gordon (2008); Huang et al. (2012); Kerr (2002); Lankford et al. (2011); Qiang (2003).
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which demonstrates the lack of consideration of indirect and
interaction effects both within and between the ecological and
social elements of the system. While researchers may be increas-
ingly considering both social and ecological systems, this figure
illustrates that they are not yet being integrated, though this may
be partly related to the early stage of methods development to
deal with these types of complexities.

4. Discussion and conclusion

Adopting an ecosystem services approach typically entails the
consideration of multiple ecosystem services and of how changes
in these services impact on multiple dimensions of poverty. The
approach also encourages the examination of both direct and
indirect impacts, feedback and interactions between and within ES
and poverty dimensions; engaging with the complexity of natural
and social systems, rather than looking at single aspects in a linear
manner. An improved understanding of these links, and the
mechanisms by which change is affected should also assist in
the identification of pathways out of poverty.

This review demonstrates that researchers are adopting more
wide-ranging approaches more frequently, and that the links
between particular ES and specific dimensions of poverty are being
identified. However, much of the published research simply
describes observed relationships, rather than providing evidence
for causal links. Much research also still fails to examine bundles of
ES, and regulating services remain underrepresented. Further, while
the multidimensionality of poverty is increasingly recognised, ana-
lyses to date remain heavily focussed on income and assets, rather
than in combination with non-income dimensions of poverty.

The final analysis included a rather small number of papers,
making conclusions difficult to draw, but emphasising the weak
evidence base for the widely discussed linkages between ES and
poverty alleviation. A large number of the papers initially identified
in the paper search were excluded from the detailed analysis in this
review, many because they attempted to quantify single services or
functions (or species) and their relationships with single dimensions
of poverty (e.g. research examining the direct contribution of wild
harvested resources to livelihoods). Where such papers were
excluded, it was because they did not consider the relative impor-
tance of these resources to household livelihoods (i.e. compared with
other livelihood activities), or their contribution to poverty allevia-
tion. A number of papers were also excluded because, while the
research was undertaken in developing countries and amongst poor
people, it failed to make any explicit connection with human well-
being. For example, several papers looked at the impact of farming
systems on ES, but failed to make any connection between the
change in farming systems and farmers’ poverty levels. Such research
contributes little to the understanding the dynamic interactions
between and among different ES and aspects of poverty.

It is possible that the consideration of empirical evidence
regarding the links between ES and poverty alleviation has been
limited due to the terms used to search the literature, and research
from the bodies of literature that have not commonly used the ES
language (e.g. the disaster risk reduction literature) may not have
be incorporated into this review as a result. However, it is likely
that these bodies of literature would have the same shortcomings
as the papers both included (and excluded) from this review in
terms of non-bundled approaches to ES, and few or single
dimensions of poverty being examined.

Of the papers that were included, it is surprising that relatively
few papers addressing the impacts of specific ES and/or poverty
interventions were found to be relevant within the classifications
of this review - particularly the small number of poverty allevia-
tion interventions. However, this should not be interpreted as

implying that that poverty alleviation interventions do not con-
sider environmental impacts, as it is likely to be related to the
language of the search terms used.

Even in the absence of specific ES or poverty interventions,
papers can and do describe the relationships between resource
utilisation and livelihoods. For example, Brooks et al. (2008)
examine the historical development and current implications of
aquatic snake harvests in Tonle Sap, Cambodia, as well as the role
of harvesting in livelihoods, the factors threatening snake popula-
tions and the potential for management interventions. The paper
analyses data on snake population dynamics and harvest compo-
sition and the drivers of change in perceived resource availability
over time (across a range of resources), in order to improve
understanding of snake hunting changes spatially and temporally.
This paper also undertook a disaggregated analysis of the con-
tribution of harvesting to total household income across four
wealth categories, and compared snake fishing and non-snake
fishing households (see Section 4.2).

4.1. Impacts and linkages

Generally, the provision of ES is widely assumed to contribute to
poverty alleviation, particularly in rural areas of developing countries.
However, the means by which these contributions are generally
achieved remains unclear. A range of ecosystem services are important
to the poor - even when only consumptive outputs (e.g. food, fuel,
etc.) are considered. The patterns of direct contributions of ES to
households described (e.g. from direct consumption of natural
resources) tend to sustain livelihoods and/or prevent households from
falling further in to poverty, rather than actively contribute to a
steadily improving situation for the household, as these ES are
insufficient in themselves to lift people out of poverty (Barrett et al.,
2011). This contribution may be viewed as a contribution to the
reduction of vulnerability rather than to poverty reduction, as greater
dependence on ecosystem services often indicates more vulnerable
households. However, this is a matter of interpretation, as poverty
alleviation can be understood as including both poverty prevention
and poverty reduction (Angelsen and Wunder, 2003; Daw et al,, 2011).

As has been demonstrated, determining whether — and under
what circumstances - the provision of ES contributes to the
alleviation of poverty, is currently impossible given the lack of data
from which generalisations can be made. Thus, there is still a poor
understanding of ecosystem-based pathways out of poverty, if
indeed they exist. Further, the discussion of impacts in the papers
reviewed generally have a number of shortcomings, including
incomplete analyses, the incomplete identification of linkages
between ES and poverty, and a focus on description rather than
measurement of impacts.

The assessment of poverty impacts in the reviewed papers were
often based on incomplete analyses. For example, many papers that
presented results focussed on impacts on income and assets gave no
information regarding the relative importance of those impacts in
terms of other livelihood activities, or whether time spent on the
analysed activity could have been used more profitably, etc. Papers
that discussed changes in labour requirements rarely followed up
with analyses of the relative returns (i.e. compared to other
activities), or whether these additional requirements produced
constraints or bottlenecks for other livelihood activities.

From the papers reviewed, it is difficult to tell whether the
linkages between certain ES and particular dimensions of poverty
have been comprehensively identified (i.e. including all the linkages
that exist) or were simply those that were possible to study or were
of interest for some other reason. It is likely the latter, as we
expected to see a number of linkages that are either absent from, or
under-represented in Table 3. Expected linkages include, but are not
limited to, those between: pollination and food security and
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nutrition (perhaps also with human health); water supply (and
water cycling) and access to clean water and sanitation; and pest
and disease regulation and health (and potentially also food
security and nutrition).

The review results suggest strong correlations between negative
ES impacts and negative poverty impacts, and between positive ES
impacts and positive poverty impacts (Table 4). However, it is
probable that these correlations appear because of the incomplete
range of impacts studied, particularly given that the majority of
papers dealt with single rather than bundled ES, and the limited
number of empirical studies identified.

An additional shortcoming is that many impacts are described
rather than measured, so it is impossible to determine ‘net’ out-
comes - whether overall benefits outweigh costs, or vice versa.
Where disaggregated analyses are available, they demonstrate
mixed successes - the presence and extent of impacts differs across
social groups and individuals within those groups (Section 4.2). For
example, Deng et al. (2010) found that perceptions of benefits
derived from the establishment of a nature reserve in China differed
depending on wealth, with more benefits appearing to go to the
well-off. In their examination of a forestry project in Bangladesh,
Muhammed et al. (2008) concluded the programme being studied
was a financial success as a plantation raising strategy, however
landless and poor people were not being selected to participate, and
gender equity issues were also identified.

This review also clearly demonstrates the gaps remaining in the
joint study of ES and poverty alleviation, with certain ES and
dimensions of poverty more comprehensively studied than others
(Table 3). However the small number of studies examining these
combinations mean that generalisable knowledge with respect to
ES and poverty alleviation is limited. One of the most surprising
results from Table 3 is that, despite the focus of these studies on
water supplies, so few also considered household access to clean
water and sanitation (in addition to irrigation water supplies).

The interaction effects — both within and between different
dimensions of poverty and ES provision - are also understudied, as
demonstrated in Table 4 and illustrated in Fig. 5. One study that did
examine interaction effects and long term sustainability impacts
was Shackleton and Gambiza (2008), which examined the potential
impacts of the removal of an alien invasive plant from communal
grazing lands in South Africa. They found that the direct impact on
the poorest would be positive (they would be paid to remove the
plant), but that in the longer term, indirect effects would include
additional time required for fuelwood collection and/or additional
expenditure on alternative fuel sources. The authors also high-
lighted the importance of understanding the drivers of the invasion
in order to successfully combat it with appropriate institutional and
management responses over the long term (see also Section 4.3).

In another example, Enfors and Gordon (2008) investigated
strategies amongst smallholders in a catchment of the Kilimanjaro
region (Tanzania) for coping with drought, and whether access to
small-scale irrigation (Ndiva) improved coping capacity. Landscape-
scale management strategies were important, particularly given the
reliance on provisioning services in times of need (to provide food
and generate income during drought), which highlights the need to
recognise links between food production, other ES and the liveli-
hoods of rural poor. With respect to indirect and interaction effects,
the authors noted that reliable agricultural output could reduce the
need to engage in illegal logging (to produce charcoal) and to
expand fields further, which could limit subsequent land degrada-
tion over the longer term.

4.2. Social differentiation and disaggregation

That 17 of the papers reviewed discussed social differentiation
in some form is important, because the aggregation of information

about well-being across groups limits its ability to inform about
poverty alleviation (Daw et al., 2011). Despite the identification of
social differentiation and the factors affecting differentiation
(classified in this review as mediating factors, discussed below)
as being key to understanding relationships and interlinkages
(Fisher et al., 2014), while the papers reviewed here noted their
importance, not all undertook disaggregated analyses.

Of those that did, analyses were most frequently disaggregated by
income or wealth indicators, or by focussing on a particular margin-
alised group - most commonly women, or ethnic groups. For
example, Lawson et al. (2012) examined the empirical evidence on
poverty—environment linkages in the coastal zone of Ghana, focuss-
ing on women in coastal communities, and Agoramoorthy et al.
(2012) focussed on tribal women in India. Liebenow et al. (2012)
examined whether ecosystem services influence household wealth
in semi-arid rural Mali, disaggregated by asset-based wealth mea-
sures. They noted that ‘understanding how ecosystems influence
wealth requires attention to complex relationships between house-
hold structure, production capacity and household well-being.
Household size, cultural practices and differential access to markets
and resources are likely to confound simple assessments of well-
being and must be accounted for in comparative analyses’ (p. 34).

4.3. Mediating factors

Mediating factors are critically important to the ways in which
changes in ES or poverty affect the rest of the socio-ecological
system. Despite this, the papers included in this review did not
systematically or consistently consider them, meaning it is not
possible to determine the conditions under which ES utilisation is
most likely to contribute to poverty alleviation.

However, several papers provide examples of strong emphases
on the role of mediating factors in affecting poverty and environ-
mental outcomes. Kerr (2002) focuses attention on the institutional
arrangements of a watershed development intervention, and the
experience in managing implications for, and trade-offs between
poverty alleviation and resource management in Maharashtra,
India. The paper incorporates an analysis of institutional arrange-
ments that can mediate the impacts of changes in ES on poverty
alleviation. The specific institutional arrangements discussed
include the restriction of access to resources on common lands -
which benefits some groups, but negatively affects others who lose
access to those resources. In addition to examining differential
impacts, Kerr also describes the knock-on impacts different aspects
of poverty, such as the increased time and agricultural labour
required to compensate for the lost access to commons resources.

Goldin et al. (2008) also addresses institutions and power issues
in a case study of the practical application of integrated water
resource management in Mpumalanga, South Africa. The authors
discuss the rules developed to encourage participation in the scheme
and the requests channelled through the institution to facilitators
and funders and how these affected project outcomes (e.g. for
materials, training, etc.), and note that ‘enhanced capabilities con-
tribute not only to improved human development, but also to
improved management of the ecosystem’ (Goldin et al., 2008, p. 345).

4.4. Future research

In addition to the range of gaps in the empirical knowledge
discussed above, several additional — and significant — gaps identified
as part of this review relate to the relative dearth of research regarding
dryland and urban ecosystems. This is a significant oversight given
that approximately 41% of the Earth’s land surface is covered by
drylands, and approximately 90% of the more than two billion people
inhabiting them are in developing countries (MA, 2005), many with
poor human development indicators (Maestre et al, 2012).
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Additionally, urban residents are important drivers of land use change
and ecosystem degradation, a situation likely to be exacerbated
without appropriate interventions for sustainable utilisation (DeFries
and Pandey, 2010; Elmqyvist et al.,, 2013; Nelson et al,, 2010).

Further research should also address knowledge gaps regarding
ecosystem disservices and costs (see for example Dunn, 2010;
Lyytimadki et al., 2008; Zhang et al., 2007) and continue the increasing
attention given to the trade-offs between and within ecosystem
services and poverty alleviation (Power, 2010; Rodriguez et al., 2006;
Vira et al., 2012).

In order to gain a comprehensive understanding of the nature
and extent of linkages between ES and poverty, and whether and
how changes in ES provision can alleviate poverty, research that
examines bundles of ES, multiple dimensions of poverty and
explores both direct and indirect linkages between these elements
is necessary. Future studies will also need to look at the feedback
mechanisms both within and between the dimensions of poverty
and the bundles of ES under examination, at the full range of
(expected and unexpected) costs and benefits to determine net
outcomes, and how these outcomes are distributed between and
within social groups. Finally, this review demonstrates that further
research is required not only on the mechanisms, but also on the
direction of causality.

In conclusion, this review has highlighted the considerable
range and variety of knowledge gaps that remain regarding the
mechanisms by which ES and their management may contribute
to poverty alleviation. Existing research has focused on a relatively
few ecosystem types, on provisioning services, and overwhel-
mingly on the income dimension of poverty, indicating wide scope
for future research. Generalisations cannot, as yet, be made about
where and under what circumstances linkages exist, nor have
causal pathways between ES and poverty alleviation been identi-
fied. However, if systematically and comprehensively addressed,
such research could help to answer these questions and contribute
to the development of policies for the appropriate management of
ES and effective poverty alleviation.
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