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CHAPTER 38 
Synthesis and lessons on ecological, economic, 
social and governance propositions 

Beria Leimona, Meine van Noordwijk, Sean Kennedy, Sara Namirembe, Peter A 
Minang 

Highlights 
• Ecosystem Services (ES) related to water, landscape beauty and biodiversity depend, 

beyond basic proportionality to aboveground biomass, on spatial structure of the 
landscape mosaic  

• Economic returns to investment in ES include profitability of land use, social costs and 
benefits, and the triggering of government services 

• Social propositions suggesting respect and local institutions to interact with rights and 
motivation are modified to include the need for learning, increased 
representativeness and trust-building across scales 

• The two initial governance propositions on synergy across sustainable development 
goals suggest that public-private coinvestment in stewardship of ES can be strategic 

• Nature’s Contributions to People (NCP) as recent reframing of the Biodiversity and 
Ecosystem Services policy domain may obscure more than it clarifies 

• Payments for Ecosystem Services primarily refers to an interhuman buyer-seller 
relationship, while Coinvestment in Environmental Stewardship includes a view on 
Human Nature relational values 
 

38.1 Introduction 

Awareness of the environmental crisis in many parts of the world has raised interest in a 
simple idea: farmers and other land users can change their decisions and behaviour in ways 
beneficial to ‘downstream’ stakeholders if their income is based not only on products they sell, 
but also on the services they provide or allow Nature to provide. This idea is popularly known 
as payments for environmental services or payments for ecosystem services, both abbreviated as 
PES (for detail in the relationship between these terms, see Chapter 1).  

Coins have three sides, although, when flipped, they normally land on either of two sides. 
These sides generally refer to the authority issuing the coin (‘head’), or the numerical value 
(‘tail’). When the metal content of coins still represented its value, a specific marking of the 
third side referred to a higher authority (‘God be with us’), to prevent nibbling off the edges. 
The three sides of a coin thus represent the rules, incentives and moral motivation (‘sticks, 
carrots or sermons’) of environmental policy instruments. When we shift from a pure 
monetary interpretation of PES to a broader concept of ‘incentives’, these three sides of the 
coin still interact. Even more so, when we consider the coinvestment paradigm. The ambiguity 
of who provides the services, Nature or humans taking care of Nature, is important in the 
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justification of ‘payments’ rather than ‘coinvestment’ as label for the institutions that emerged 
initially under the PES label. 

In the 1990s, a growing sense that purely regulatory (i.e. command and control) approaches 
to protect environmental quality were failing coincided with high expectations for market-
based solutions for many aspects of society. Among the developing countries, Costa Rica was 

a frontrunner, transforming a forest subsidy program to an outcome-based pago por servicios 
ambientales (PES) program in 1997. Elsewhere, similar ideas came up, and the Kyoto Protocol 
(also in 1997) opened perspectives on global carbon-markets. Compared to past government 
‘subsidy’ schemes, the novelty of PES was supposedly that it was conditional (performance-
based), realistic (delivering real benefits to all involved) and voluntary (negotiated, 
participation based on informed consent). Meanwhile, it became clear that payments have 
pre-requirements, including clarity on land use rights and tenure, that are not met in large 
parts of the developing world, especially on the tropical forest margins where major 
ecosystem services are at stake. The implementation rules for the inclusion of land use in 
carbon markets that emerged in Marrakesh in 2001 in global climate negotiations, for 
example, contained many restrictions, safeguards, and complex procedural rules. Since that 
time, alternative formulations for the basic incentive concept have continued to emerge.  

Payment for ecosystem services (PES) is widely recognized as an environmental policy 
instrument to provide land managers with agreeable (financial or other) incentives to opt for 
land-use practices that maintain or enhance the level of ecosystem services (ES). In most 
cases, these ecosystem services have so far been taken for granted and not been actively 
appreciated by downstream ES beneficiaries. While most PES instruments complement 
existing policies and do involve additional market functions, public funding and governance 
generally play a significant role. The terminology of PES is used for a wide range of specific 
instruments. Some examples include forest owners paid from levies on water or hydropower 
users, trade in emissions reductions, moral incentives to plant trees, income from ecotourism, 
and environmental outcome-based contract to reduce sediment loads. More than two 
decades of theoretical debate and empirical experience with PES have resulted in progress 
and convergence on initial debates that contrasted a focus on efficiency with a focus on 

fairness. Neither of the extremes is viable and managing this specific trade-off well is key to 
the success of any PES program.  

Coinvestment in environmental stewardship was introduced in Chapter 1 as the most basic 
form of ‘Payments for Environmental Services’, focussed on an initial investment, rather than 
dependence on recurrent payments, and an agreement between parties to share their 
various resources: land, labour, collective action spirit, inputs, output market access, 
agreement of (local) authorities, and financial capital. In this final chapter we will review the 
evidence on the practical implementation of this concept in a wide range of contexts.  

In our authors’ meeting shaping this book, we formulated four groups of propositions, as 
described in Chapter 1. In this concluding chapter, we will briefly account for the journey 
across the chapters and then reflect on these four groups of propositions, reviewing the 
evidence, framing what is ready-for-use and where critical-uncertainties remain. 

38.2 Overview of the book 

The book started with a review of the basic concepts of ecosystem services1, connecting 
upstream and downstream actors and stakeholders. This chapter formulated four groups of 
propositions covering ecological, economic, social and governance aspects of PES 
mechanisms and co-investment in environmental stewardship. The four groups of 
propositions represent the aspects of effectiveness, i.e. enhancement of ES as the main 
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outputs, efficiency i.e. providing ES with economic use of limited and scarce financial 
resources, equity and fairness i.e. being inclusive and meeting social norms and governance 
i.e. balancing the other three aspects through institutions that are transparent and 
accountable, and yet flexible and open to improvement and learning.  

The first cluster of chapters focused on the Ecological (or effectiveness) aspects of PES. 
Chapters in this cluster introduced classification2 and quantification3 of ecosystem services, 
the various types of trade-offs4 and approaches to monitoring5. The first group of case studies 
provided background on pilot carbon schemes in Vietnam6 and East Africa7, watershed 
services8 and biodiversity9 in East Africa and plans for new efforts to reduce elephant – 
villager conflicts in Thailand10. 

The second section of the book dealt with Economic (or efficiency) aspects, from various 
perspectives. From the perspective of landscape stewards (‘ES providers’), this section 
discussed bundling or stacking11 as a strategy, while the following chapters discussed socio-
economic feasibility12 and a way of quantifying a ‘business case’ for investors13. Experience 
with scaling up initial efforts looked at placement (use of scarce resources) in relation to social 
and ecological priorities14. The section broadened the debate on ‘commodification’ of ES by 
considering eco-certification as a way of reforming existing commodity flows15. Efficiency is 
also key to sustainable financing and long-term involvement of public sector funds16 and 
opportunities for a double-win (carbon payments in relation to biodiversity)17 or even triple-
win18 (also involving watershed functions) in China. Experience with existing and emerging 
schemes in the Philippines19 and Mexico20 formed a bridge to social equity concerns. 

The third section of the book had a Social focus on equity concerns or fairness. It started with 
exploring how the Common but Differentiated Responsibility (CBDR) catchphrase can connect 
international to (sub)national scales21 in the context of sustainability objectives. A review of 
gender and social equity aspects of early PES initiatives found space for improvement22. PES 
has played a role in conflict resolution23 but depends on partnership and capacity 
development24 as it uses new concepts and mechanisms. Priorities among the various ways of 
meeting the pro-poor25 objective were found to depend on local context. A study of 
conditionality in practice26 and justice notions in China’s largest PES program so far27 formed 
a bridge to the last section of the book. 

The fourth section on Governance discussed various ways to balance fairness and efficiency in 
operational PES programs. The section started with lessons from a cross-border ‘split-plot’ 
policy experiment in Mount Elgon28 and an experience with new institutions building on 
traditional ones for effective community-based restoration in Indonesia29. One chapter 
reviewed the design and evaluation of payment modalities in Latin America30, and the 
following chapter examined the institutional considerations in payments for watershed 
functions in East Africa31. The next chapter considered the way an ES framing has to build on 
existing, sectoral definitions, policies and institutions but can make connections that do not 
yet exist32. Where new forms of governance are emerging, multi-stakeholder negotiations can 
be simulated via games to allow a faster and less costly form of experimentation than real-
world pilots33. The connection between ‘groundwater recharge restoration’ in an area in India 
and PES concepts further illustrates the multi-scale complexity of stewardship concepts34. The 
final chapters in this section reviewed the roles of intermediaries35, institutional sustainability 
through flexibility36, and lessons from state-level ES investment in Brazil37.  

Throughout the sections, the close linkages between all aspects (effectiveness, efficiency, 
equity/fairness, governance) were evident. Here we provide reflections on the four groups of 
propositions as initially framed in order to examine the validity of existing PES theories and 
provide practical recommendations for future PES implementation (Fig. 38.1).  
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Figure 38.1 The four groups of propositions and an underlying question explored in this book 

38.3 Reflections on the ecological propositions 

E1: Ecosystem service provision from agricultural landscapes is influenced by the existing 
combination of land use practices, how they are distributed spatially, how they interact with 
each other and how this changes over time. 

What we know well enough to act on: 

• Ecosystem structure interacts with ecosystem functioning in many aspects 
simultaneously, e.g. coupling energy balance, water, carbon and nutrient cycling, with 
above- and belowground biota. The interaction shapes the human benefits derived as 
‘ecosystem services’ of a provisioning, regulating, cultural or supporting type. Much of the 
ES literature of the past 15 years has focussed on these higher levels of the hierarchy38 
rather than the underlying connections of all aspects of e.g. water or vegetation. The 
more specific typology developed in RUPES can add clarity.  

• Earlier interpretations that ES are exclusively derived from ‘Nature’ have evolved to 
recognition of the natural elements in agro- and urban ecosystems – a gradual, rather 
than binary contrast. Within agro-ecosystems and in forest margin mosaics, a range of 
land use systems is normally found that differ not only in on-site properties and also in 
off-site impacts.  

• Forest as one of the landscape structures is widely believed to be the most important 
source of ES, as these relate to trees and aboveground biomass. However, when 
functions and services are specified, the dichotomy of ‘forest’ versus ‘non-forest’ breaks 
up into a finer-grained mosaic with trees outside forest, agroforestry, other ways of 
achieving ‘perenniality’ and ‘cycling’, and strategically located buffer and filter functions as 
focus of quantification. with water as most advanced example39. Progress has been made 
in documenting the gradient character of agriculture-forest interfaces, with over 40% of 
agricultural lands having at least 10% tree cover40, but ‘agroforestry’ is only slowly gaining 
recognition for the multifunctionality it provides41. 
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• A range of methods, data sources, scales, value systems on ES quantification exists and 
continues to emerge in response to context-specific demand of multi-stakeholder 
negotiations3,4,5. 

• Off-site impacts of land use via ‘lateral flows’ are the primary reason that spatial 
distribution of land uses within a landscape matters. Lateral flows involve atmosphere 
(wind speed and turbulence influenced by vegetation), water (fast overland flows, slower 
subsurface pathways and slow groundwater release), soil particles, nutrients and 
pollutants carried in flows of water or wind, fire (with firebreaks an essential part of 
spatial patterns) or biota (e.g. those involved as pests/diseases or their control, 
pollinators/seed dispersants, migrating fish or wildlife). Spatial approaches – including the 
rapid advance of remote sensing, satellite and drone-based observations, and open-
access databases – have advantages in terms of data collection, but beyond data on the 
fraction of the landscape under various types of land cover, spatial configuration (e.g. in 
riparian zones or distances from rivers) is important for linking ‘structure’ to ‘function’ and 
ES.  

• Beyond directly empirical pattern-recognition models, mathematical models that start 
from a water, energy, nutrient or carbon balance or from meta-population concept of 
biota are used to relate measured quantities to the value-at-scale desired for informing 
target audiences. 

Critical uncertainties to be resolved: 

• Lack of data on differences in social-ecological contexts and stakeholder preferences are 
key factors that complicate ES quantification across scales as ‘human benefits’ depend on 
both humans with their needs and perceptions, and on ecological functions that support 
them. 

• Land cover legends used may not match important functional distinctions on the ground. 
As such, the interpretation of land cover to land use and the various types of benefits 
produced are often ambiguous42,43. 

• Models that help with ex ante evaluation of prospects for ES under human decision 
making scenarios (that means beyond direct extrapolation of existing trends) need to link 
and depict ecological causal relationships to social agency in an operationalized social-
ecological system approach44,45. 

• Important parts of the ‘valuation’ literature are still focused on the concept of a ‘value per 
unit area’ that can be multiplied with a total area to estimate a national scale value of 
specific types of land use (such as ‘forests’ or ‘agriculture’).  

• Such an approach is acceptable for C stocks (with limited dependence on lateral flows) 
but scaling rules for interactions with the hydrological cycle are non-linear and dependent 
on spatial patterns and edge effects, while for erosion/sedimentation the results at 
national scale can be a factor 100 or more off when simple area-based scaling is used. 
Consistent use of scaling rules based on quantitative understanding of lateral flows is still 
an area for further progress. 

• A major attraction of the (over)simplified area-based approach to value is that it is 
compatible with existing policies for land use planning, taxation and subsidies, while 
more complex scaling rules easily appear to be less ‘transparent’ and ‘objective’. Progress 
is to be made on this interface between ecological understanding and the ways policies 
and institutions currently function. 
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• One major solution in this issue is subsidiarity or the greater reliance on ‘local entities’ to 
determine details, while the ‘landscape’ as a whole is evaluated for impacts across its 
boundaries. This is an alternative to top-down ‘micro-management’. Opportunities for 
and limitations of such subsidiarity remain a critical uncertainty; they require that 
‘conditionality’ is based on what really matters, and not on simple ‘proxies’. 

• One of the most salient uncertainties is in the importance, depending on location on the 
globe and scale of consideration, of rainfall as an ecosystem service, influenced by 
ecological infrastructure46. 

E2: Intensification of land use through increased use of external inputs and removal of land 
cover types that provide key ecological functions in the landscape is associated with 
degradation of important ES even where the provisioning service is enhanced, but ecological 
intensification and restoration pathways can reconcile productivity and ES delivery.  

What we know well enough to act on: 

• Less-intensively managed field edges, scattered woodlots and areas where birds, 
pollinator insects and biological control agents can survive have been demonstrated to be 
important for ecological functions in the landscape47,48,49. 

• The case for pollinators has received much research attention50,51 and requires a 
combination of maintaining suitable habitat and absence of harmful agrochemicals, with 
specific attention to pesticides52. 

• Agro-ecology53 has increasingly been embraced as a way to reduce the hard trade-offs 
between ‘productivity’ (provisioning services) and ‘regulating’ services. Agroforestry as 
part of the wider agro-ecology concept, positively contributes to ecosystem services and 
biodiversity17, and assisted natural regeneration with tree planting accelerates forest 
restoration29. 

• Degradation of significant ES does not directly lead to beneficiaries’ willingness to provide 
environmental funds that cover incentives for restoring ES, depending on the (perceived) 
driver of degradation54 When ES are intangible, ES flows are often considered normal, 
natural processes. In such cases, ES are often deemed to be free until they have 
disappeared from the landscape. 

• Significant threats to degradation, leading to loss of ES, might trigger an issue-attention-
cycle55 that, when conducted systematically, is able to strongly influence public attitudes 
and behaviour concerning co-investment and payment for ecosystem services.  

Critical uncertainties to be resolved: 

• Comprehensive but critical involvement of stakeholders within assessment studies is a 
major quality characteristic of ES studies that is not easily achieved, balancing the need 
for global comparability of results with context specificity of ‘human benefits derived from 
well-functioning (agro-) ecosystems as the ES definition suggests. 

• The logical connections between various ES indicators that relate to water (whether as 
provisioning, regulating or cultural service) need to be further strengthened in current 
approaches that treat these as separate issues; the new ‘flow persistence’ metric56,57 that 
helps in relating flooding risks to upstream infiltration can be an example. 
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E3: A threshold spatial and temporal scale determines if land use changes generate realistic 
and measurable outcome, and how well a land use status is buffered against minor changes 
in the future.  

What we know well enough to act on: 

• Many ecosystem services are linked with buffer and filter functions in the agro-
ecosystem58. Buffers reduce variability from what it would be if external forces are 
directly translated to internal system components, while filters separate components 
from a carrier flow. Many ES are derived from flows or movement in the landscape (or 
interception of undesirable transport) or water, soil particles and nutrients, animals, or 
fire.  

• Filters typically have limits in how much they can absorb before there is a break-through, 
leading to non-linear responses and risks in temporal scaling of, for example ‘sediment 
delivery ratio’s’, if research does not recognize the underlying pattern59. 

• The choice of scale tends to depend mainly on the data types and forms available. 
Primary ES quantification data at finer scales provides contextual insights about the 
ecological, economic, and social values of ES to a particular community, household, or 
system in a manner informative to effective policy choices. However, wider scale 
quantification, such as regional levels, tend to utilise secondary data, which is relatively 
easy to access and less costly.  

• There is a growing use of models in ES trade-offs. Five common approaches or model 
types that have the capacity to integrate various forms of knowledge (i.e., participation 
and engagement) include system dynamics (e.g., FALLOW model), Bayesian networks 
(e.g., ARIES; www.ariesonline.org), agent-based models (e.g., MIMES60,61; LUDAS45,62; 
LUCES63), coupled-component models (e.g., InVEST64,65) and expert systems such as the 
Toolkit for Ecosystem Services Site-based Assessment (TESSA)66. 

• A quantitative review of recent ES literature showed a diversity of approaches2,4 and a 
need to select methods for specific purposes67. 

Critical uncertainties to be resolved: 

• Scaling ES measurements geographically and across actors’ interests remains a daunting 
task in ES quantification. ES quantities must be standardized to harmonize the different 
measurement units from various ecosystems and to scale up the values. ES preferences 
also differ between stakeholders at different institutional scales.  

• Local and external stakeholders exhibit differing perceptions regarding the ways that 
landscapes should be managed. These perceptions typically align with the stakeholders’ 
specific interests.  

• There may be a need for reconstructing the underlying logic and ‘knowledge chain’ from 
process-level understanding, via spatial manifestations to net human benefits across 
scales and human decision-making68. 

• A survey of ES mapping studies revealed that most published ES quantification relates to 
regional scales with little focus on local scales and thresholds or non-linearities in the 
underlying scaling relations. 
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38.4 Reflections on the Economic propositions 

C1: An ES-friendly production system can, through generic co-investment, expect to achieve 
80 percent of production potential; beyond that, there is likely to be a stronger trade-off 
that can be influenced by economic incentives.  

What we know well enough to act on: 

• ES quantification is driven by economic rewards that do not fully reflect the full ecological 
and social value of ecosystems. Specifically, the ecological functions that regenerate 
ecosystem services are not fully captured in the existing quantification methods and 
subsequent valuations  

• The direct payment for carbon is small and seen as a bonus rather than as determinant 
of profitability7.  

• Providing payment as an incentive for upfront investment for initial participation and 
change practices is more effective than providing compensation for the total forgone 
opportunity cost. Thus, it is essential for PES participants to gain additional benefits from 
other sustainability aspects coming from the schemes7,8 

• Restoration efforts must strike a balance between the public good (e.g. CO2 sequestration 
and ecosystem restoration) and short-term individual economic benefits (livelihood 
improvement) when tree products cannot yet be harvested9. 

• To maximize efficiency, payments would have to equal the marginal benefits from service 
providers as ‘output-based payment’. Due to the challenges in measuring marginal 
benefits, most payment schemes in practice adopt ‘input-based payments’ which are 
based on the costs of ecosystem service provision rather than the values of ES ecosystem 
services (e.g., paying for inputs such as the number of trees planted or working hours 
spent for clearing exotic species). 

• When their proximity to wildlife, particularly elephants, generates income, villagers may 
come to view elephants as a valuable resource, not as a pest. Such a change in attitude 
would be another external benefit leading to a future reduction in human-elephant 
conflict10.  

• Land managers (including landowners and users) make their land-use decisions based on 
the anticipated benefits and the evidence available to them concerning the risks and 
uncertainties associated with the practices. Anticipated benefits are often associated with 
demand for products for either subsistence or commercial purposes11  

Critical uncertainties to be resolved: 

• Some argue that payment should consist of the total economic value (TEV) of ecosystem 
service flows. However, an efficiency argument suggests that this may use scarce public 
funding on something that might have happened anyway. 

• The 80% of yield potential that can be obtained without unduly burdening ES serves as a 
starting point for local refinement but has a wide confidence interval that remains to be 
tested and challenged with context-specific data. 

• As the value of ecosystem resources is inherently difficult to measure, the PES payment 
should be calculated based on the villagers’ opportunity cost, rather than estimate the 
monetary value of the benefits. As this approach raises the possibility that villagers will be 
compensated at a rate less than the TEV, such an approach raises questions regarding 
the relationship between efficiency and fairness. 
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C2: Decisions for shifting towards ES-friendly production systems are only partially driven by 
financial considerations and prices of goods and services.  

What we know well enough to act on: 

• The valuation of ecosystem services is highly context-specific and has to be guided by the 
perspectives and requirements of beneficiaries. 

• Quantification and valuation of ES is a crucial step in deciding remedial actions for 
emerging environmental problems such as climate change. Quantification and valuation 
of ES informs the rights to use and invest in natural capital based on value to various 
beneficiaries, including governments, multilateral markets, and farmers. 

• The utility of economic valuation is limited when applied to ecological functions and their 
interactions in agroforestry such as pollination, disease and pest control, resilience, 
species diversity, and habitat. 

• The social value of the ES, such as livelihood dependence and cultural services, are often 
not accounted for in economic valuation. However, social values are vital in defining 
ecological quantities for payments. 

• Quantification of value implies assigning numbers to a particular ES. However, specific 
methods for valuation exclude the quantification step. For provisioning services and C-
stock change a simple multiplication of total area and value per area unit may work, but 
regulating and cultural services generally have more complex scaling rules where the 
value per unit area depends on the area involved 

• A ‘bundle of incentives including forest land titles, financial support, and technical support 
for agroforestry development will be sufficient to change local farmers’ attitudes 
positively, and thus behaviour, toward forest protection and sustainable agriculture. In 
turn, this will promote enhanced landscape carbon stock (and associated environmental 
services) as well as improved local livelihoods in the long run.  

• As long as interventions respect local institutions, motivation, and aspirations specific to 
gender and youth, interventions that have knowledge, rights or market access as starting 
point can trigger enhanced environmental stewardship (Fig. 38.2), with local ES issues 
(esp. water related ones) more likely to be effective than global teleconnections around 
climate and biodiversity. 
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Figure 38.2 Key relationships between local identity and its external determinants of options for 
livelihoods and change, as a playing field in which PES (or coinvestment) interacts with many other forces 

Critical uncertainties to be resolved: 

• The biggest challenge for PES pilot programs may be how to ensure effective investment 
in ES. Investment in ES will be easier where there are direct users of ESs and if those users 
recognize the link between the actions undertaken by the service providers and 
incremental tangible benefits as in the case of upstream service providers and 
downstream service buyers of watershed protection. Without such clarity, it will be 
challenging to convince buyers/investors of the expected benefits of the reasons to buy 
or invest in the services.  

• Many private sector actors are unwilling to pay for recurrent ecosystem services because 
they believe this to be the responsibility of the public sector, or they foresee no tangible 
benefits for their organization10.  

• Buyers’ willingness to pay (WTP) and the price for which providers are willing to accept 
contracts (WTA) indicates the current market value per unit of ES. However, this may be a 
poor estimate of the real value to humanity, given the many market failures involved.  

• The extent to which economic value accounts for the full range of ES values (ecological, 
cultural, and social) remains widely contested. The relevant ecological information that 
markets gather and apply tends to be contingent and particularly marginal. The focus has 
mainly been on the end product (e.g., the ultimate ecological service) with little attention 
to the intrinsic ecological functions generating these services. 
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38.5 Reflections on the Social proposition  

S1: Voluntary and mutually agreed PES criteria and indicators are essential in ensuring 
performance.  

What we know well enough to act on: 

• Participatory (‘negotiation support’) approaches have contributed to local landscape 
management, with or without explicitly PES mechanism. Participatory methods are 
increasingly likely to be used to improve the reliability of data and to ensure the relevance 
of outcomes to decision-makers. These methods are mainly applicable for quantifying 
provisioning and cultural (social) ES such as local-livelihood-based forest uses, quantities 
of traditional medicines, and local social networks around ES. Participatory quantification 
is equated to group deliberation  

• Indigenous structures are often championed for their role in sustainable natural resource 
management. However, indigenous hierarchical social structures do not necessarily fit 
performance-based activities, which require an open and democratic way of working 
together. 

• Members of cooperatives must be able to participate equally and fairly in performance-
based activities. Horizontal linkages are needed to allow members to discuss any matter 
that will help to improve the performance of restoration activities and the cooperative. 

• The design of PES must have the community’s consent before the start and allow 
adjustments to be made by the local community that fit their needs, aspirations, and 
preferences. A specific voluntary carbon market scheme9 showed that it could trigger 
autonomous development as the community has a strong sense of ownership.  

• The example of restoration of groundwater recharge structures in India34 suggest that 
lack of visibility of groundwater flows is a hindrance to the local understanding, and 
management, of this part of the hydrological cycle. Groundwater supply to wells is easily 
appreciated as ‘provisioning service’ to the farmers benefitting from groundwater 
recharge, but its dependence on the wider system needs a more refined understanding. 
Otherwise, attempts to ‘scale up’ early successes can easily lead to failure for all. 

Critical uncertainties to be resolved: 

• Social values such as such as rights, cultural attachments, communal value, spiritual 
values, indigenous and communal identity, and livelihood sharing/networks are complex 
and often deeply rooted in traditions and beliefs that are difficult to define. As such, social 
values have received the least attention in ES quantification. These social and 
evolutionary values lack price tags that could be captured in the economic framework.  

• Participatory methods exploring expert opinion and stakeholder knowledge systems and 
preferences have, as of yet, received little attention in ES quantification. However, it is 
increasingly recognized that the valuation of ecosystem services is highly context-specific 
and has to be guided by the perspectives and requirements of beneficiaries if the ES 
definition based on ‘benefits people derive’ is to be taken seriously. 

• Coinvestment in Stewardship (CIS) appears to fit smaller-scale transactions better and 
minimizes the need for strict PES pre-conditions to enhance participation and distribution 
of benefits (arguments of fairness). Some authors argue that the co-investment paradigm 
creates a basis of respect and relationship that allows the commodification paradigm to 
develop by involving various stakeholders through its openness. CIS offers opportunities 
to include different perspectives in managing the agroforestry-mosaic landscapes for 
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both economic and environmental objectives that have been often neglected by 
policymakers and PES-buyers who consider ES-benefits from forests only6.  

S2 Implementing PES can increase poverty among poor segments of society who are 
disproportionally vulnerable to loss or lack of ES. 

What we know well enough to act on: 

• Negative livelihood and conservation effects of current PES include, in some cases, 
increasing income inequality and conflicts between participating and non-participating 
landowners, displacement of settlements and livestock to areas outside the PES-targeted 
zones, and increased land-use and human-wildlife conflicts9.  

• Equity outcomes need to be evaluated throughout the lifecycle of a PES project. PES 
projects need to adopt specific procedures to enable equity.  

Critical uncertainties to be resolved: 

• Many PES forms reduce income inequality among the participants but do widen the 
income disparity between participating and non-participating households. Furthermore, 
due to the common exclusion of women from land ownership and the non-transparent 
nature of land subdivision, land-based PES projects have excluded the majority of 
landless poor and women from cash payments9.  

• The nature and type of institutional arrangements are key to ensuring the effectiveness of 
PES programs. Multi-stakeholder approaches, collective action, and transparency make 
programs more acceptable to all actors. 

S3: When envisaged beyond an ES commodification mechanism, PES has the potential for 
enhancing social capitals among community members, internally and externally.  

What we know well enough to act on: 

• Some ES require (nearly) complete compliance with ES-friendly land uses, for example 
water quality in a lake with respect to all inflows, and depend on strong collective action, 
usually  

• underpinned by multi-stakeholder governance involving representatives of landowners, 
government, private sector, and intermediary organisations9. 

• Other ES are approximately proportional to the area under ES-friendly land use (e.g., 
carbon stocks) and can be addressed either at individual or collectively level forms of PES 
depending on local preference69 

• Existing local institutions may build on and reinforce inequality in resource access70; 
before they can support current PES agenda’s new structures within the local institutional 
and cultural framework may have to emerge to support current needs29. 

• If presented well time-bound financial incentives can inducing lasting changes in 
behaviour where they convey social approval of conservation-oriented behaviour71 

• The effectiveness of PES in resource-conflict resolution can be enhanced by broadening 
the conceptualization and application of the schemes from technical market-based 
approaches to those incorporating key principles including equity, representation and 
participation23.  
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Critical uncertainties to be resolved: 

• Institutional reform for PES has so far been approached in a ‘trial and error’ mode of local 
learning, as there is little generic guidance to rely on, 

• Studies that compared individual and collective forms of PES have recorded strong 
preferences either way; analysis of cultural, historical and economic backgrounds of such 
preferences is incomplete72,73,74. 

• Access to the required new knowledge and skills to benefit from partnerships in 
ecosystem management projects relies on case-by-case links to research institutions that 
can enhance the accessibility of existing data, methods, and capacity. 

S4: PES requires boundary work, involving partners willing to go beyond their institutional 
roles and safe space, through investment, capacity building, and facilitating engagements.  

What we know well enough to act on: 

• The literature identifies three main roles for intermediaries: 1) negotiation and contract; 
2) serve as a clearinghouse, and 3) monitor to ensure compliance. A process of 
negotiation and contact is needed between service providers and service buyers10. 

• Local resource user institutions and intermediary boundary organizations are critical to 
active community involvement in PES schemes4,19,24. 

• PES intermediaries not only facilitate transactions but also link PES to broader 
development agenda. PES intermediary must accommodate various interests of actors in 
the landscape. Non-government actors are more flexible to act as intermediaries35.  

Critical uncertainties to be resolved: 

• Within the carbon market there is a discourse on ‘carbon cowboys’ and profiteers 
cheating on local communities75, but most of the literature so far assumes that PES 
brokers are ‘honest’: under what conditions is such assumption a risk for local 
communities?  

• What can be done to strengthen local communities to respond to entrepreneurs (Box 
38.1)? 

 
Box 38.1 Are forest-managing communities prepared for ‘Buaya timbul’ 
entrepreneurs? 

They had come from higher up the mountain, where the landscape they farmed became a 
National Park. They had been given land by the customary (‘adat’) leaders to establish a 
village with spacious home-plots and wide streets; each family had a mixed agroforest 
garden, with the local nutmeg, clove, durian, Canarium and timber trees, coconut palms, 
rattan, bamboo and other forest products. Beyond these plots there was still forest in 
which they could expand in future. Because some had stayed behind in the mountain, they 
were regarded as a ’dusun’ or subvillage. They learned that the land was not only controlled 
by the customary laws but was also considered to be state forest land. When neighbouring 
forest was given out for logging concessions or conversion to oil palm, they felt insecure 
about their own status. Luckily, forest authorities were keen to establish a first example in 
the province of ‘community-based forest management’, as part of a national policy 
commitment. They could not apply for the ‘village forest’ scheme as they were a Dusun, 
however. Two farmer groups were formed that were each given a Community Forest 
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Management (HKM) contract to manage part of the landscape adjacent to the village. Some 
of this was already used for agroforestry gardens, but another part was still forest where all 
could cater for their needs. It was, however, only accessible by foot or, more recently, 
motorbike trails. The process of getting the HKM agreements had only taken two years, but 
now, two years later, a big problem had emerged.  

They had not been able to get a forest management plan (five-yearly, with annual 
operational plans) approved, but the forestry extension agent had suggested that they 
engage with a forest plantation company (let’s call them ‘Elefantino’), who proposed to 
develop a 120 ha plantation of the fast growing Sengon trees that can be harvested after 5 
or 6 years. As ‘land owners’ they would get a 30% share in the final yield while direct labour 
costs for land clearing and planting would be paid for. One of the groups didn’t trust the 
representatives of Elefantino, but the other went along. No formal contract was signed, but 
there would be a pilot 4 ha to get started. Two problems emerged: while group B had 
agreed, the pilot was actually developed on the land managed by group A. Also, the area 
cleared was on the edge of the HKM area; they understood that the company planned to 
develop a 4 km road (over whose land?) to be able to harvest. The farmers who engaged 
with the pilot received less than half of the money they had been promised, although the 
work had been hard, clearing forest with still a good number of trees. Because the forestry 
extension agent had not helped them to deal with the company, the farmer groups 
complained and the agent was transferred to another post. The new extension agent 
helped them focus on activities that could bring the two farmer groups together. They 
found a YouTube video on the techniques for growing Vanilla and that’s what they now all 
tried. The wounds of their encounter with Elefantino and the rift between the two groups in 
the village, however, were still open. 

Then, some visitors came and after hearing the story, remembered the old song of ‘Buaya 
timbul’, describing a sneaky crocodile man showing up in the moonlight, and warning not 
to trust the sweet words spoken. They became curious about this and started to search 
YouTube for a video on how to deal with ‘Buaya Timbul’ entrepreneurs. This is what they 
found … . Please help to complete the story, as there appears to be a gap in accessible 
material on such a topic. 

 

38.6 Reflections on multi-scale (polycentric) governance of socio-
ecological systems 

P1: Leveraging multiple policy instruments, with a mutual ‘do-not-harm’ at the interface, is a 
necessary pathway for eliciting ES enhancement and delivery.  

What we know well enough to act on: 

• The ‘policy mix’ may include antagonistic and synergistic effects within each of the three 
basic components of public policy (regulations, incentives and motivation) that influence 
how net effects are perceived and acted upon (Figure 38.3) 

• The way PES programs are implemented and understood can differ substantially from 
how they are designed and analysed76,77 

• The nature and type of institutional arrangements are key to ensuring the effectiveness of 
PES programs. Multi-stakeholder approaches, collective action, and transparency make 
programs more acceptable to all actors9. 
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• Conditional tenure agreements in watershed protection forest can reduce conflict and 
provide real incentives14. 

• Although current policy and the legal environment are conducive for wildlife PES, policy 
harmonization is required because of challenges brought about by multiple and 
sometimes conflicting sectoral statutes and policies on wildlife, land, and tourism.  

• With limited and almost non-existent basic information and data on biophysical mapping 
and ES, including lack of capacity of the government in the process of developing and 
implementing PES, external funding and investment are still essential.  

• It is cumbersome to standardize contextual ES information across various regions, 
especially where certain ES that are valuable in specific contexts are not necessarily 
cherished in other contexts. 

 
Figure 38.3 Interactions within and across the three basic policy instruments (regulation, incentives, 
motivation, also known as sticks, carrots and sermons) across multiple public policy objectives, with the 
‘policy mix’ ultimately influencing citizen decisions, depending on its consistency, local implementation and 
reinterpretation 

Critical uncertainties to be resolved:  

• Private sector (user-financed) schemes can operate effectively without external financial 
support, provided markets for tourism are not disrupted. However, the risk to tourism 
market disruption does exist and may occur as a result of the volatility of the tourism 
industry and its high susceptibility to political, economic, and environmental shocks9.  

• Publicly funded PES schemes require continued government funding and support from 
intermediary organisations to ensure long-term project viability9.  

• Even though they are recognized, there is no market value assigned to social services 
(e.g., communal livelihoods, rights, spiritual values). Thus, there is often an absence of 
deliberate efforts to quantify these services because their economic values have gained 
little institutional support. 

• Compliance with conservation laws would also be enhanced if governments focused 
more on creating positive incentives to comply rather than simply imposing penalties for 
non-compliance. Governments can strengthen PES schemes by improving legal tools to 
create sufficient demand for conservation services10.  
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• Providing some form of incentive for buyers of ecosystem services can enhance the 
viability of the programs. These incentives could come in the form of tax credits or 
deductions for contributions and national campaigns to support the programs. A national 
campaign could advertise the program and suggest modest payments. Aggregation of 
modest payments could then add up to significant amounts that could go into a fund for 
multiple PES programs. 

P2 Enabling global framework and public policy are necessary to support sustainability and 
potential upscale of PES.  

What we know well enough to act on: 

• The shaping of global communities’ attitudes towards reducing impacts of climate change 
is likely to remain sufficiently focused upon promoting co-investment and payment for 
ecosystem services as parts of the environmental and conservation agendas.   

• National policies need to be developed, and co-investment schemes have to be initiated 
together with the private sector. Government policies with incentives for farmers to 
render ecosystem services can be part of a national strategy to implement the 
sustainable development goals (SDGs)7.  

• Evidence reveals that ES that are easily scaled up to a global level (e.g., carbon stocks and 
biodiversity) often draw attention in developing quantification methods. This is driven by 
internationally legitimized PES schemes that seek to harmonize ES quantification 
nationally and globally. Highly context-specific ES, such as cultural services or social 
services, are reportedly difficult to upscale. 

• Where global comparability supports efficiency concepts of primarily global, external 
stakeholders, local fine-tuning may be essential for local stakeholders and their 
perceptions of fairness. 

• Permanence is a concern in PES implementation because most PES schemes are 
contractually limited in time. Service provision would end when the payments are 
terminated10.  

Critical uncertainties to be resolved: 

• Sustainability goals of PES, which combine social and environmental objectives in addition 
to its performance-based characteristic, imply the high complexity of its on-the-ground 
implementations. Concerns on the scalability of co-investment for ecosystem services has 
been strong as practitioners and decision-makers have realized the financial and non-
financial cost for achieving significant progress on PES. 

• National policies and regulations on ES and PES have been developed in some countries. 
Challenges cover translating contextual and specific on-the-ground experiences into 
generally and uniformly written-down national guidelines and regulations. 

• The challenge of scaling ES across global, national, and local levels is that the process 
does not transform linearly. Various global agreements on ES quantification (e.g., Aichi 
agreements), land restoration, and carbon-emission reduction under the UNFCCC are 
often broad and require standardized values across regions. While national and global ES 
quantification needs include green accounting targets for human welfare especially at the 
local level, this often remains a complex task 

• Analysis78 of how early, comprehensive perspectives of ‘political economy’ thinkers on 
‘the value of everything’ came to be narrowed to a financial (monetary) currency that 
underrates public investment and favours private interests, supports a critical perspective 
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on the framing of PES79. Emphasis on the ‘flows’ of ES rather than the underpinning 
stocks (capital) remains a fundamental challenge in communicating urgency of changes in 
developmental pathways80. 

• The recent political trend in important parts of the world towards withdrawal from global 
planetary responsibility implies that ‘fear’ has become a multipronged arena81: fear for 
the planet, fear for those in power who don’t want to be criticized, fear to speak one’s 
mind and organize, fear to step out of social and political structures of the past. An 
effective way of countering this trend is urgent. 

38.7 Discussion and Future Steps 

More than two decades of theoretical debates and empirical experiences on payment for 
ecosystem services have resulted some important and critical points of progress in many 
perspectives. However, there is still work to be done. Despite growing awareness of the 
importance of moving beyond the traditional emphasis on economic approaches ES valuation, 
social and cultural ES values remain difficult to define and measure. As a result, these non-
economic ES remain undervalued in PES design. It may well be that a shift in terminology (for 
example from PES to Coinvestment) is needed to convey the inclusive nature (economic, 
social, ecological) of what these instruments try to achieve. Two aspects of current debate 
have bearings to the ongoing PES / coinvestment debate82: 1) the reframing of ES as Nature’s 
Contributions to People (who would ‘pay’ for that? Who wants to coinvest in it?), and 2) the 
way ‘instrumental’ values are understood to be part of a broader set of ‘relational’ values. 

Nature’s Contributions to People and/or Ecosystem Services  
In the past years there has been a fundamental challenge to the way ‘Ecosystem Services’ are 
conceptualized. Within the Intergovernmental Science-Policy Panel on Biodiversity and 
Ecosystem Services (IPBES)83, a new way of describing the relationship between ‘Humans’ and 
‘Nature’ emerged84, that considers Nature’s Contributions to People (NCP) as a more inclusive 
term85,86,87. This assertion as such has been countered by authors who played a big role in 
popularizing the ES concept88. The juxtaposition of an ES and NCP-based framing has led to 
considerable debate in the science-policy communities89, discussing a paradox in participation 
and inclusiveness between on the one hand IPBES’ demand for diversity and on the other 
hand its aim of achieving consensus90.  

To be effective as a ‘Boundary object’ a conceptual framework needs to reconcile three core 
characteristics91: interpretive flexibility, material and organisational structure, and the 
recognition of dissention. Meeting information needs and the work requirements of all 
individuals, groups and communities puts limits to interpretive flexibility, but recognition of 
dissention (analysis of the functional diversity of perspectives) is key to progress towards 
clarity in local context. The discussions within IPBES about acceptable plurality of frameworks 
has an interesting parallel with the discussions after the Millennium Ecosystem Assessment 
when alternative ways of representation were forced into the single ES mould92. A follow-up 
study93 found that six ‘novelty’ claims for the NCP framing relative to existing ES interpretation 
and practice were overstatements, but that there were five aspects in which the NCP framing 
adds value: embracing diverse worldviews, context-specific perspectives, relational values, 
fuzzy and fluid reporting categories and groups, inclusive language and framing. 

In practice, the primary change between existing ES classifications and the NCP terminology is 
that the categories of ‘provisioning’, ‘regulating’ and ‘cultural’ services are now described as 
three partially overlapping categories (Material, Regulating, Non-material NCP’s). Material and 
Regulating NCP’s (1-14,18) are the basis of ‘Instrumental value’ concepts, the Non-material 

NCP’s (15-18) as ‘relational values’94  
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Whether or not ‘fuzzy and fluid reporting categories and groups’ is an advantage may depend 
on the perspective. Those working on national accounting need to minimize ambiguity and 
have enough challenges with the existing reporting categories95. Where ‘the devil is in the 
detail’, it may of interest to compare (Table 38.1) the list of 18 NCP’s with the list of 25 entities 
that emerged in the RUPES work in 2005 and was described in Chapter 2  

Table 38.1 Three categories (Regulating: R; Material: M; Non-Material: Non-M;) of Nature’s Contributions 
to People (NCP) as listed by Diaz et al. 2018 (graphically, here represented as fractions) in relation to the 
RUPES typology presented in Chapter 22  

Nature’s Contributions to People54 R M Non-M RUPES list2,96 

Habitat creation and maintenance 0.9  0.1 B1 (Core habitat) 
B2 (Mosaic habitat) 
B5 (ex situ habitat) 

Pollination and dispersal of seeds and 
other propagules 

0.9  0.1 B4 (Restoration 
propagules) 

Regulation of air quality 0.9  0.1 W7 (Microclimate) 
Regulation of climate 0.9  0.1 G1 (Forest C stock) 

G2 (Non-forest C stock) 
G3 (Restocking) 
G5 (Nitrous oxide) 

Regulation of ocean acidification 0.9  0.1 -- 
Regulation of freshwater quantity, 
location and timing 

0.9  0.1 W1 (Transmission),  
W2 (Flow buffering), 
W3 (Dry season flows) 

Regulation of freshwater and coastal 
water quality 

0.9  0.1 W4 (Water quality) 

Formation, protection and 
decontamination of soils and sediments 

0.9  0.1 W5 (Landslides) 
W6 (Erosion) 

Regulation of hazards and extreme events 0.9  0.1 W8 (Coastal hazards/ 
Regulation of organisms detrimental to 
humans 

0.9  0.1 B7 (Pest control) 

Energy  0.7 0.3 P1 (Renewables) 
P2 (Non-renewables) 

Food and feed  0.7 0.3 P1 (Renewables) 
P4 (Pollination 

Materials and assistance  0.7 0.3 P1 (Renewables) 
Medicinal, biochemical and genetic 
resources 

 0.7 0.3 P1 (Renewables) 

Learning and inspiration  0.2 0.8 B6 (ecotourism) 
Physical and psychological experiences  0.2 0.8 B6 (ecotourism) 
Supporting identities   0.2 0.8 -- 
Maintenance of options 0.33 0.33 0.33 -- 
Not-explicitly mentioned    B3 (ecology. connectivity) 

W9 (ecological. rainfall 
infrastructure) 
P3 (Nutrient & water 
supply to crops) 

 

The NCP list may not sufficiently cover B3 (ecological connectivity of habitats), W9 (ecological 
rainfall infrastructure) and P3 (supporting water and nutrient supply to crops). Three of the 
NCP’s were not mentioned in the RUPES list: 

 NCP5 (Ocean acidification, e.g. as cause of coral reef demise; avoiding acidification is 
linked to G1, G2 and G3) 

 NCP17 (Supporting identities) – Relevant as part of any landscape/livescape approach 
and more specifically within the 2007 UN Declaration on the Rights of Indigenous 
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Peoples, but with limits to the levels of resource extraction that are claimed to be 
historical rights but may exceed what is sustainable from a biological perspective. 

 NCP18 (Maintenance of options) -- When a time-frame of evaluation shifts to 20-50 
years ‘option values’, that are not yet fully explored or identified may well be the most 
important aspect of biodiversity97, beyond persistence of the status quo, but it is 
inherently difficult to assess, other than trying to maximize diversity. 

The latter two are certainly interesting aspects of Human – Nature interactions, but there may 
be challenges to their operationalization as basis for PES-type arrangements. The Malaysian 
minister of primary industries describes the oil palm as Nature’s gift to Humankind, and key to 
the economic options and identity of the inhabitants of his country. Crops derived from 
nature are seen as a historical NCP, and the Minister expresses a relational value of gratitude 
(to Nature elsewhere) but does not prevent the negative effects of growing palms on domestic 
nature that others worry about. When told this story environmentalists elsewhere reject this 
NCP claim as ‘political’ – but ‘supporting identities’ has to be based on self-identification if we 
want to avoid strongly normative and discriminatory classification systems. A further 
challenge to an NCP language comes when the categorical terms of NCPs may obfuscate 
rather than clarify debates, where greater precision is needed to sort out debates and 
conflicts. Lowland farmers on Java using excessive amounts of groundwater for their rice 
production and reducing water availability for urban users, happily describe their 
groundwater supply as ‘gift of nature’, claiming a historical right to use whatever they want (a 
position that indeed existing law appears to support). 

It is not clear what the NCP perspective on PES is, unless one accepts ES and NCP to be largely 
synonyms, as some have stated to be the case. PES need clarity (not fuzziness) on what 
services are the basis of ‘results-based’ incentive mechanisms, how they relate to a cascade 
from ecological structure and function98, on what human activity can counter existing threats 
and what constitutes ‘stewardship’. Clarity is specifically needed where the ‘identity of 
consumers’ is linked to the ‘identity of producers’ in forms of eco-certification of globally 
traded commodities99. 

Instrumental as specific form of relational values 
There probably is merit in a distinction between ‘instrumental’ and ‘relational’ values of nature 
to people, as the types of criteria and indicators used will differ100. However, instrumental 
values may be best understood to be a sub-set of ‘relational’ ones, rather than as a different 
category. The ‘ecosystem service’ language refers to ‘servants’, the personalized (Mother) 
Nature providing ‘Gifts’ that can be appropriated without indications of consent that of a 
(spoilt?) child101. The metaphors used to describe the Nature-Human relationship are all 
based on Human-Human interactions. A recent study102 of multiple conceptualizations of 
nature in more than 60 languages as key to inclusivity and legitimacy in global environmental 
governance identified three clusters: inclusive conceptualizations where humans are viewed 
as an integral component of nature; non-inclusive conceptualizations where humans are 
separate from nature; and deifying conceptualizations where nature is understood and 
experienced within a spiritual dimension. These three clusters match main groups in a wider 
listing of terms (Figure 38.3). 
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Figure 38.4 Tentative listing of the multiple ways in which Nature  Human relationships can be 
perceived and described, with the ES and NCP framing targeting an intermediate group of terms 

As indicated in Figure 38.4 the Indonesian wayang tradition conveys visually in its ‘gunungan’ 
background to all stories that there is a strong unity between a tree of life, spirits, key animals 
of the wild and domesticated part of nature and the place where people live. The flipside, 
occasionally shown for dramatic effect shows fire and fierce spirits threatening this house. As 
such it illustrates a wide range of ‘relational values’ between people and nature. Throughout 
human history perspectives on spirits, deities or a single Almighty or personified Nature have 
been described in metaphors of words that also describe Human-Human relations in terms of 
family (ancestors, (grand)parents, siblings, offspring; partners, in-laws), neighbours, friends or 
adversaries, business partners and competitors, armed attackers and defenders, educators or 
servants. A subset of these relations can be interpreted as ‘instrumental’, directly supporting 
human goals and objectives – but even those imply that there will have to be a two-way 
(rather than unidirectional) relationship to maintain or support what is relevant to people, 
because it cannot be taken for granted and is, as part of the same spaceship Earth, under 
threat. 

Taking this idea a step further (Figure 38.5) we may relate the ‘instrumental values’ as ‘nature-
based solutions’ to the set of 17 Sustainable Development Goals (SDGs). With public funding, 
both within and between countries and including public-private partnerships increasingly tied 
to SDG achievement, it may be more effective to communicate ‘nature-based solutions’ to 
recognized human needs, than to introduce a novel (and probably not comprehensive) 
terminology as the NCP list tried to do. 
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Figure 38.5 Proposed reframing of ‘relational’ and ‘instrumental’ values, where the latter are linked to 
SDGs (and its agreed monitoring standards) and there is substantial interpretive flexibility in the ‘relational’ 
descriptors used among and between any specified group of stakeholders 

In this perspective our coinvestment terminology may obtain further meaning – as it can refer 
to the diversity in ways ‘relational values’ are perceived, communicated and part of individual, 
group-based, national or international decision making, without inferring a single (e.g. the 
buyer/seller terminology of markets, the mother-child relationship of NCP’s or servants) 
paradigm. In as much as the issues covered in Sustainable Development Goals matter to all 
countries that signed up to this agenda 2015-2030, nature-based solutions are worthy of 
coinvestment. The specific way depends on local context and the way it is called on legal and 
cultural context. We need to focus on the ‘territory’ where all this plays out in reality, rather 
than on the ‘map’ of how it is represented.  

References 

1 Namirembe S, Leimona B, van Noordwijk M, Minang P. 2017. Co-investment in ecosystem services: global 
lessons from payment and incentive schemes. Chapter 1 in: Namirembe S, Leimona B, van 
Noordwijk M, Minang P, eds. Co-investment in ecosystem services: global lessons from payment and 
incentive schemes. Nairobi: World Agroforestry Centre (ICRAF).2 Lusiana B, Kuyah S, Öborn I, van 
Noordwijk M. 2017. Typology and metrics of ecosystem services and functions as the basis for 
payments, rewards and co-investment. Chapter 2 in: Namirembe S, Leimona B, van Noordwijk M, 
Minang P, eds. Co-investment in ecosystem services: global lessons from payment and incentive 
schemes. Nairobi: World Agroforestry Centre (ICRAF). 

3 Villamor GB, van Noordwijk M, Leimona B, Duguma L. 2017. Tradeoffs. Chapter 3 in: Namirembe S, 
Leimona B, van Noordwijk M, Minang P, eds. Co-investment in ecosystem services: global lessons from 
payment and incentive schemes. Nairobi: World Agroforestry Centre (ICRAF) 

4 Atela J, Muthuri C, Namirembe S, Sang J, van Noordwijk M. 2017. Quantifying and valuing ecosystem 
services. Chapter 4 in: Namirembe S, Leimona B, van Noordwijk M, Minang P, eds. Co-investment in 
ecosystem services: global lessons from payment and incentive schemes. Nairobi: World Agroforestry 
Centre (ICRAF) 

5 van Noordwijk M, Namirembe S and Leimona B. 2017. Monitoring for performance-based PES: contract 
compliance, learning and trust building. Chapter 5 in: Namirembe S, Leimona B, van Noordwijk M, 
Minang P, eds. Co-investment in ecosystem services: global lessons from payment and incentive 
schemes. Nairobi: World Agroforestry Centre (ICRAF). 

 



556  |  Synthesis and lessons on ecological, economic, social and governance propositions 

 

 
6 Hoan DT, Bac DV, Catacutan D. 2017. Piloting a carbon-PES scheme in Viet Nam—the case of Bac Kan 

Province. Chapter 6 in: Namirembe S, Leimona B, van Noordwijk M, Minang P, eds. Co-investment in 
ecosystem services: global lessons from payment and incentive schemes. Nairobi: World Agroforestry 
Centre (ICRAF). 

7 Öborn I, Wekesa A, Natongo P, Kiguli L. Wachiye E, Musee C, Kuyah S, Neves B. 2017. Who enjoys 
smallholder-generated carbon benefits? Chapter 7 in: Namirembe S, Leimona B, van Noordwijk M, 
Minang P, eds. Co-investment in ecosystem services: global lessons from payment and incentive 
schemes. Nairobi: World Agroforestry Centre (ICRAF). 

8 Sang J, Mwanyoka I, Nyongesa J, Lopa D, Mwangi J. 2017. Case studies of water-related PES schemes in 
East Africa. Chapter 8 in: Namirembe S, Leimona B, van Noordwijk M, Minang P, eds. Co-investment 
in ecosystem services: global lessons from payment and incentive schemes. Nairobi: World Agroforestry 
Centre (ICRAF) 

9 Osano P, de Leeuw J, Said M. 2017 Case Study: Biodiversity- and wildlife-tourism-based Payment for 
Ecosystem Services (PES) in Kenya. Chapter 9 in: Namirembe S, Leimona B, van Noordwijk M, 
Minang P, eds. Co-investment in ecosystem services: global lessons from payment and incentive 
schemes. Nairobi: World Agroforestry Centre (ICRAF) 

10 Jarungrattanapong R, Olewiler N, Nabangchang O. 2017. A payment for ecosystem services program to 
support elephant conservation and reduce human–elephant conflict in Thailand. Chapter 10 in: 
Namirembe S, Leimona B, van Noordwijk M, Minang P, eds. Co-investment in ecosystem services: 
global lessons from payment and incentive schemes. Nairobi: World Agroforestry Centre (ICRAF). 

11 Duguma LA, Minang PA, Alemagi D, Atela J and Nzyoka J. 2017. Packaging ecosystem services: bundling 
and stacking concepts and their implications for rewarding land managers. Chapter 11 in: 
Namirembe S, Leimona B, van Noordwijk M, Minang P, eds. Co-investment in ecosystem services: 
global lessons from payment and incentive schemes. Nairobi: World Agroforestry Centre (ICRAF). 

12 Jindal R, Vardhan M. 2017. PES in multifunctional landscapes: Assessment of socio-economic feasibility for 
synergy in land use. Chapter 12 in: Namirembe S, Leimona B, van Noordwijk M, Minang P, eds. Co-
investment in ecosystem services: global lessons from payment and incentive schemes. Nairobi: World 
Agroforestry Centre (ICRAF). 

13 Namirembe S, Mwangi J, Gatenya M, Nyongesa F, Shepherd K, Luedeling E. 201 7. Business case for 
payments for watershed ecosystem services by a Kenyan water utility company. Chapter 13 in: 
Namirembe S, Leimona B, van Noordwijk M, Minang P, eds. Co-investment in ecosystem services: 
global lessons from payment and incentive schemes. Nairobi: World Agroforestry Centre (ICRAF). 

14 Kerr J, Verbist B, Suyanto, Pender J. 2017. Placement of a payment for watershed services program in 
Indonesia: Social and ecological Factors. Chapter 14 in: Namirembe S, Leimona B, van Noordwijk M, 
Minang P, eds. Co-investment in ecosystem services: global lessons from payment and incentive 
schemes. Nairobi: World Agroforestry Centre (ICRAF). 

15 van Noordwijk M, Leimona B. 2017. Eco-certification and the commoditization of ecosystem services. 
Chapter 15 in: Namirembe S, Leimona B, van Noordwijk M, Minang P, eds. Co-investment in 
ecosystem services: global lessons from payment and incentive schemes. Nairobi: World Agroforestry 
Centre (ICRAF). 

16 Namirembe S, Bernard F, Neves B. 2017. Sustainable financing and support mechanisms for Payments 
for Ecosystem Services in low income countries. Chapter 16 in: Namirembe S, Leimona B, van 
Noordwijk M, Minang P, eds. Co-investment in ecosystem services: global lessons from payment and 
incentive schemes. Nairobi: World Agroforestry Centre (ICRAF). 

17 Zhuang-Fang Y. 2017. Can carbon-trading schemes help to protect China’s most diverse forest 
ecosystems? Chapter 17 in: Namirembe S, Leimona B, van Noordwijk M, Minang P, eds. Co-
investment in ecosystem services: global lessons from payment and incentive schemes. Nairobi: World 
Agroforestry Centre (ICRAF). 

18 Xu J, Su Y, Salim MA. 2017. A triple-win payment for ecosystem services in the Asian highlands: Co-
investment in water resource. Chapter 18 in: Namirembe S, Leimona B, van Noordwijk M, Minang 
P, eds. Co-investment in ecosystem services: global lessons from payment and incentive schemes. 
Nairobi: World Agroforestry Centre (ICRAF). 

19 Egnar C, Duque-Piñon C, Mendoza E, Lasco R, Evangelista K. 2017. Developing an equitable rewards 
scheme for water storage and livelihood improvement in the Manupali watershed, southern 
Philippines. Chapter 19 in: Namirembe S, Leimona B, van Noordwijk M, Minang P, eds. Co-
investment in ecosystem services: global lessons from payment and incentive schemes. Nairobi: World 
Agroforestry Centre (ICRAF). 



Chapter 38  |  557 

 

 
20 McCall MK, Bermudez R, Granados J. 2017. ‘Signing up to PES’ – Why communities participate in PES 

programmes in Mexico. Chapter 20 in: Namirembe S, Leimona B, van Noordwijk M, Minang P, eds. 
Co-investment in ecosystem services: global lessons from payment and incentive schemes. Nairobi: 
World Agroforestry Centre (ICRAF). 

21 van Noordwijk M and Catacutan D. 2017. Common but differentiated responsibility for restoration and 
avoided degradation of commons: who pays for basic rights?. Chapter 21 in: Namirembe S, 
Leimona B, van Noordwijk M, Minang P, eds. Co-investment in ecosystem services: global lessons from 
payment and incentive schemes. Nairobi: World Agroforestry Centre (ICRAF). 

22 Vardhan M, Catacutan D. 2017. Analysing gender and social equity in payments for environmental 
services project: lessons from Southeast Asia and East Africa. Chapter 22 in:Namirembe S, Leimona 
B, van Noordwijk M, Minang P, eds. Co-investment in ecosystem services: global lessons from payment 
and incentive schemes. Nairobi: World Agroforestry Centre (ICRAF). 

23 Atela J, Makomere R. 2017. PES as a potential mechanism for conflict resolution in ecosystem 
management. Chapter 23 in: Namirembe S, Leimona B, van Noordwijk M, Minang P, eds. Co-
investment in ecosystem services: global lessons from payment and incentive schemes. Nairobi: World 
Agroforestry Centre (ICRAF). 

24 Mehmood-Ul-Hassan M, van Noordwijk M, Namirembe S. 2017. Partnering and capacity development 
with local stakeholders in ecosystem service management. Chapter 24 in: Namirembe S, Leimona 
B, van Noordwijk M, Minang P, eds. Co-investment in ecosystem services: global lessons from payment 
and incentive schemes. Nairobi: World Agroforestry Centre (ICRAF). 

25 van Noordwijk M, Leimona B, Villamor GB. 2017. Pro-poor PES designs? Balancing efficiency and equity in 
local context. Chapter 25 in: Namirembe S, Leimona B, van Noordwijk M, Minang P, eds. Co-
investment in ecosystem services: global lessons from payment and incentive schemes. Nairobi: World 
Agroforestry Centre (ICRAF). 

26 Heyde J. 2017. Conditionality in practice: Experience from Indonesia. Chapter 26 in:: Namirembe S, 
Leimona B, van Noordwijk M, Minang P, eds. Co-investment in ecosystem services: global lessons from 
payment and incentive schemes. Nairobi: World Agroforestry Centre (ICRAF). 

27 He J and Sikor T. 2017. Justice notions in Payment for Environmental Services: insights from China’s 
sloping land conversion programme. Chapter 27 in: Namirembe S, Leimona B, van Noordwijk M, 
Minang P, eds. Co-investment in ecosystem services: global lessons from payment and incentive 
schemes. Nairobi: World Agroforestry Centre (ICRAF). 

28 Cavanagh CJ, Freeman OE. 2017. Paying for carbon at Mount Elgon: two contrasting approaches at a 
transboundary park in East Africa. Chapter 28 in: Namirembe S, Leimona B, van Noordwijk M, 
Minang P, eds. Co-investment in ecosystem services: global lessons from payment and incentive 
schemes. Nairobi: World Agroforestry Centre (ICRAF).  

29 Burgers P, Farida A. 2017. Community Management for Agro-reforestation Under a Voluntary Carbon 
Market Scheme in West Sumatra. Chapter 29 in: Namirembe S, Leimona B, van Noordwijk M, 
Minang P, eds. Co-investment in ecosystem services: global lessons from payment and incentive 
schemes. Nairobi: World Agroforestry Centre (ICRAF). 

30 Mercado L, Alpízar F, Arguedas M, Sellare J, Imbach P, Brenes C, Aguilar A. 2017. Rapid participatory 
appraisal for the design and evaluation of payment for ecosystem services: An introduction to an 
assessment guide.  Chapter 30 in: Namirembe S, Leimona B, van Noordwijk M, Minang P, eds. Co-
investment in ecosystem services: global lessons from payment and incentive schemes. Nairobi: World 
Agroforestry Centre (ICRAF).  

31 Namirembe S, Mwangi JK, Gathenya JW. 2017. Institutional Considerations in Payments for Watershed 
Ecosystem Services in East Africa.. Chapter 31 in: Namirembe S, Leimona B, van Noordwijk M, 
Minang P, eds. Co-investment in ecosystem services: global lessons from payment and incentive 
schemes. Nairobi: World Agroforestry Centre (ICRAF).  

32 Minang PA, van Noordwijk M, Duguma LA. 2018. Policies for ecosystem services enhancement. Chapter 
32 In: Namirembe S, Leimona B, van Noordwijk M, Minang P, eds. Co-investment in ecosystem 
services: global lessons from payment and incentive schemes. Nairobi: World Agroforestry Centre 
(ICRAF).  

33 Speelman EN, van Noordwijk M and Garcia C. 2017. Gaming to better manage complex natural resource 
landscapes. Chapter 33 in: Namirembe S, Leimona B, van Noordwijk M, Minang P, eds. Co-
investment in ecosystem services: global lessons from payment and incentive schemes. Nairobi: World 
Agroforestry Centre (ICRAF). 



558  |  Synthesis and lessons on ecological, economic, social and governance propositions 

 

 
34 Singh R, van Noordwijk M, Chaturvedi OP, Garg KK, Dev I, Wani SP and Rizvi J. 2017. Public co-investment 

in groundwater recharge in Bundelkhand, Uttar Pradesh, India. Chapter 34 in: Namirembe S, 
Leimona B, van Noordwijk M, Minang P, eds. Co-investment in ecosystem services: global lessons from 
payment and incentive schemes. Nairobi: World Agroforestry Centre (ICRAF). 

35 Amaruzaman S, Rahadian NP, Leimona B. 2017. Role of intermediaries in the Payment for Environmental 
Services scheme: Lessons learnt in the Cidanau watershed, Indonesia.. Chapter 35 in: Namirembe 
S, Leimona B, van Noordwijk M, Minang P, eds. Co-investment in ecosystem services: global lessons 
from payment and incentive schemes. Nairobi: World Agroforestry Centre (ICRAF). 

36 Amaruzaman S, Leimona B, Rahadian NP. 2017. Maintain the sustainability of PES program: Lessons 
learnt from PES implementation in Sumberjaya, Way Besay Watershed, Indonesia. Chapter 36 in: 
Namirembe S, Leimona B, van Noordwijk M, Minang P, eds. Co-investment in ecosystem services: 
global lessons from payment and incentive schemes. Nairobi: World Agroforestry Centre (ICRAF). 

37 de Castro BS, Young CEF, de Souza Pereira V. 2017. An Overview of State-level Initiatives of Payment for 
Ecosystem Services in Brazil. Chapter 37 in: Namirembe S, Leimona B, van Noordwijk M, Minang P, 
eds. Co-investment in ecosystem services: global lessons from payment and incentive schemes. Nairobi: 
World Agroforestry Centre (ICRAF). 

38 Haines-Young R, Potschin M. 2012. Common international classification of ecosystem services (CICES, 
Version 4.1). European Environment Agency, 33, p.107. . 
https://cices.eu/content/uploads/sites/8/2012/09/CICES-V4_Final_26092012.pdf 

39 van Noordwijk M, Kim YS, Leimona B, Hairiah K, Fisher LA (2016) Metrics of water security, adaptive 
capacity and agroforestry in Indonesia. Curr Op Env Sust 21: 1-8. 

40 Zomer RJ, Neufeldt H, Xu J, Ahrends A, Bossio DA, Trabucco A, van Noordwijk M, Wang M. 2016. Global 
tree cover and biomass carbon on agricultural land: The contribution of agroforestry to global and 
national carbon budgets. Scientific Reports 6:29987. 

41 van Noordwijk M, Duguma LA, Dewi S, Leimona B, Catacutan D, Lusiana B, Öborn I, Hairiah K, Minang PA. 
2018. SDG synergy between agriculture and forestry in the food, energy, water and income nexus: 
reinventing agroforestry? Curr Opin Environ Sustain 34, 33-42. 

42 Kmoch L, Pagella T, Palm M, Sinclair F. 2018. Using Local Agroecological Knowledge in Climate Change 
Adaptation: A Study of Tree-Based Options in Northern Morocco. Sustainability, 10(10), p.3719. 

43 Watmough GR, Marcinko CLJ, Sullivan C, Tschirhart K, Mutuo PK, Palm CA, Svenning JS, 2019.  
Socioecologically informed use of remote sensing data to predict rural household poverty. 
PNAS  https://doi.org/10.1073/pnas.1812969116 

44 Chen X, Lupi F, An L, Sheely R, Vina A, Liu J. 2012. Agent-based modeling of the effects of social norms on 
enrollment in payments for ecosystem services. Ecological modelling, 229, pp.16-24. 

45 Villamor GB, Le QB, Djanibekov U, van Noordwijk M, Vlek PLG. 2014. Biodiversity in rubber agroforests, 
carbon emissions, and rural livelihoods: An agent-based model of land-use dynamics in lowland 
Sumatra. Environ. Model. Softw., 61: 151-165. 

46 van Noordwijk M, Bargues-Tobella A, Muthuri CW, Gebrekirstos A, Maimbo M, Leimona B, Bayala J, Ma X, 
Lasco R, Xu J, Ong CK. 2019. Agroforestry as part of nature-based water management. pp 261-287 
In: van Noordwijk M (Ed.)  Sustainable Development Through Trees on Farms: Agroforestry in its 
Fifth Decade. World Agroforestry (ICRAF), Bogor, Indonesia     

47 Tscharntke T, Klein AM, Kruess A, Steffan‐Dewenter I, Thies C. 2005. Landscape perspectives on 
agricultural intensification and biodiversity–ecosystem service management. Ecology letters, 8(8), 
857-874. 

48 Navarro LM, Pereira HM. 2015. Rewilding abandoned landscapes in Europe. In: Rewilding European 
Landscapes. Springer, Cham. pp. 3-23 

49 Rusch A, Chaplin-Kramer R, Gardiner MM, Hawro V, Holland J, Landis D, Thies C, Tscharntke T, Weisser 
WW, Winqvist C, Woltz M. 2016. Agricultural landscape simplification reduces natural pest control: 
A quantitative synthesis. Agriculture, Ecosystems & Environment, 221, 198-204. 

50 Kovács‐Hostyánszki A, Espíndola A, Vanbergen AJ, Settele J, Kremen C, Dicks LV. 2017. Ecological 
intensification to mitigate impacts of conventional intensive land use on pollinators and 
pollination. Ecology Letters, 20(5), 673-689. 

51 Potts SG, Imperatriz-Fonseca V, Ngo H, Biesmeijer JC, Breeze T, Dicks L, Garibaldi L, Settele J, Vanbergen AJ, 
Aizen MA, Cunningham SA. 2016. Summary for policymakers of the assessment report of the 
Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services (IPBES) on pollinators, 
pollination and food production (No. hal-01946814). 

https://cices.eu/content/uploads/sites/8/2012/09/CICES-V4_Final_26092012.pdf
https://doi.org/10.1073/pnas.1812969116


Chapter 38  |  559 

 

 
52 Dicks LV, Viana B, Bommarco R, Brosi B, del Coro Arizmendi M, Cunningham SA, Galetto L, Hill R, Lopes 

AV, Pires C, Taki H. 2016. Ten policies for pollinators. Science, 354(6315), 975-976. 
53 HLPE. 2019. Agroecological and other innovative approaches for sustainable agriculture and food 

systems that enhance food security and nutrition. A report by the High Level Panel of Experts on 
Food Security and Nutrition of the Committee on World Food Security, Rome. www.fao.org/cfs/cfs-
hlpe. 

54 van Noordwijk M, Ekadinata A, Leimona B, Catacutan D, Martini E, Tata HL, Öborn I, Hairiah K, 
Wangkapattanawong P, Mulia R, Dewi S, Rahayu S, Zulkarnain MT. 2020. Agroforestry options for 
degraded landscapes in Southeast Asia. Chapter 15.In: Dagar JC, Gupta SR, Teketay D (Eds)  
Agroforestry for Degraded Landscapes: Recent Advances and Emerging Challenges. Springer 
Nature, Singapore [in press] 

55 van Noordwijk M. 2019. Integrated natural resource management as pathway to poverty reduction: 
Innovating practices, institutions and policies. Agricultural Systems, 172, pp.60-71. 

56 van Noordwijk M, Tanika L, Lusiana B. 2017. Flood risk reduction and flow buffering as ecosystem 
services–Part 1: Theory on flow persistence, flashiness and base flow. Hydrology and Earth System 
Sciences, 21(5), pp.2321-2340. 

57 van Noordwijk M, Tanika L, Lusiana B. 2017. Flood risk reduction and flow buffering as ecosystem 
services–Part 2: Land use and rainfall intensity effects in Southeast Asia. Hydrology and Earth System 
Sciences, 21(5), pp.2341-2360. 

58 van Noordwijk M, Poulsen J, Ericksen P. 2004. Filters, flows and fallacies: Quantifying off-site effects of 
land use change. Agriculture, Ecosystems and Environ 

59 van Noordwijk M, van Roode M, McCallie EL, Cadisch G. 1998. Erosion and sedimentation as multiscale, 
fractal processes: implications for models, experiments and the real world. pp 223-253 in: F 
Penning de Vries, F Agus and J Kerr (Eds.)  Soil Erosion at Multiple Scales, Principles and Methods 
for Assessing Causes and Impacts. CAB International. Wallingford 

60 Boumans R, Costanza R. 2007. The multiscale integrated Earth Systems model (MIMES): the dynamics, 
modeling and valuation of ecosystem services. Issues in Global Water System Research, 2, pp.10-
11. 

61 www.afordablefutures.org 
62 Le QB, Seidl  R, Scholz,  RW 2012. Feedback loops and types of adaptation in the modelling of land use 

decisions in an agent-based simulation. Environ. Model. Softw., 27-28 (2012), pp. 83-96 
63 Suwarno A, van Noordwijk M, Weikard HP, Suyamto D. 2018. Indonesia’s forest conversion moratorium 

assessed with an agent-based model of Land-Use Change and Ecosystem Services (LUCES). 
Mitigation and Adaptation Strategies for Global Change 23(2), 211–229. 

64 Redhead JW, Stratford C, Sharps K, Jones L, Ziv G, Clarke D, Oliver TH, Bullock JM. 2016. Empirical 
validation of the InVEST water yield ecosystem service model at a national scale. Science of the 
Total Environment, 569, pp.1418-1426. 

65 https://naturalcapitalproject.stanford.edu/software/invest 
66 Peh KSH, Balmford A, Bradbury RB, Brown C, Butchart SH, Hughes FM, Stattersfield A, Thomas DH et al. 

2013. TESSA: a toolkit for rapid assessment of ecosystem services at sites of biodiversity 
conservation importance. Ecosystem Services, 5, pp.51-57. 

67 Jacobs S, Martín-López B, Barton D, Dunford R, Harrison P, Kelemen E, Saarikoski H, Termansen M, García-
Llorente M, et al. 2018. The means determine the end—pursuing integrated valuation in practice. 
Ecosyst Serv 29:515–528 

68 Costanza R, De Groot R, Braat L, Kubiszewski I, Fioramonti L, Sutton P, Farber S, Grasso M. 2017. Twenty 
years of ecosystem services: how far have we come and how far do we still need to go?. Ecosystem 
services, 28, 1-16. 

69 Leimona B, McGrath FL, Khasanah NM. 2020. Sharing Knowledge and Value for Nurturing Socioecological 
Production Landscapes: A Case of Payment for Ecosystem Services in Rejoso Watershed, 
Indonesia. In Sharing Ecosystem Services (pp. 179-196). Springer, Singapore. 

70 Fletcher R, Büscher B. 2017. The PES conceit: Revisiting the relationship between payments for 
environmental services and neoliberal conservation. Ecological Economics, 132:.224-231. 

71 Kerr J, Bum T, Lapinski M, Liu R, Lu Z, Zhao J. 2019. The effects of social norms on motivation crowding: 
experimental evidence from the Tibetan Plateau. International Journal of the Commons, 13(1). 
https://www.thecommonsjournal.org/articles/882/print/ 

72 Costedoat S, Koetse M, Corbera E, Ezzine-de-Blas D. 2016. Cash only? Unveiling preferences for a PES 
contract through a choice experiment in Chiapas, Mexico. Land Use Policy, 58: 302-317. 

 

http://www.fao.org/cfs/cfs-hlpe
http://www.fao.org/cfs/cfs-hlpe
http://www.afordablefutures.org/
https://naturalcapitalproject.stanford.edu/software/invest
https://www.thecommonsjournal.org/articles/882/print/


560  |  Synthesis and lessons on ecological, economic, social and governance propositions 

 

 
73 Kerr J, Vardhan M, Jindal R. 2014. Incentives, conditionality and collective action in payment for 

environmental services. International Journal of the Commons, 8(2): 595–616. 
74 Jindal R, Arvai J, Catacutan D, Bac DV. 2017. To Cheat or Not? Results from Behavioral Experiments on Self-

monitoring in Vietnam. Strategic Behavior and the Environment, 7(1–2): 179-219. 
75 Aguilar-Støen M. 2017. Better safe than sorry? Indigenous peoples, carbon cowboys and the governance 

of REDD in the Amazon. Forum for Development Studies 44: 91-108.  
76 Lapeyre R, Pirard R, Leimona B. 2015. Payments for environmental services in Indonesia: What if 

economic signals were lost in translation? Land Use Policy, 46, 283-291. 
77 Chapman M, Satterfield T, Wittman H, Chan KMA, 2020. A payment by any other name: Is Costa Rica’s PES 

a payment for services or a support for stewards? World Development 129: 104900 
78 Mazzucato M. 2018. The value of everything: Making and taking in the global economy. Hachette UK. 
79 Kolinjivadi V, Van Hecken G, Almeida DV, Dupras J, Kosoy N. 2019. Neoliberal performatives and the 

‘making’of Payments for Ecosystem Services (PES). Progress in Human Geography, 43(1), pp.3-25. 
80 Ring I, Hansjürgens B, Elmqvist T, Wittmer H, Sukhdev P. 2010. Challenges in framing the economics of 

ecosystems and biodiversity: the TEEB initiative. Current Opinion in Environmental Sustainability, 
2(1-2), pp.15-26. 

81 Muradian R, Pascual U. 2020. Ecological economics in the age of fear. Ecological Economics, 169, 
p.106498. 

82 Chan KM, Anderson E, Chapman M, Jespersen K, Olmsted P. 2017. Payments for ecosystem services: Rife 
with problems and potential—for transformation towards sustainability. Ecological Economics, 140, 
pp.110-122. 

83 IPBES. 2019. Summary for policymakers of the global assessment report on biodiversity and ecosystem 
services. In Ipbes. Retrieved from 
https://www.ipbes.net/system/tdf/spm_global_unedited_advance.pdf?file=1&type=node&id=35245 

84 Díaz S, Demissew S, Carabias J, Joly C, Lonsdale M, Ash N, Larigauderie A, Adhikari JR et al. 2015. The IPBES 
conceptual framework — connecting nature and people. Current Opinion in Environmental 
Sustainability 14:1-16.  

85 Díaz S, Pascual U, Stenseke M, Martín-López B, Watson RT, Molnár Z, Hill R, Chan KMA, et al. 2018. 
Assessing nature’s contributions to people. Science 359(6373): 270-272. 
http://dx.doi.org/10.1126/science.aap8826 

86 Pascual U, Balvanera P, Díaz S, Pataki G, Roth E, Stenseke M, Watson RT, Dessane EB ,et al. 2017. Valuing 
nature’s contributions to people: the IPBES approach. Current Opinion in Environmental 
Sustainability, 26, pp.7-16. 

87 Lliso B, Pascual U, Engel, S,Mariel P. 2020. Payments for ecosystem services or collective stewardship of 
mother earth? Applying deliberative valuation in an indigenous community in Colombia. Ecological 
Economics, 169, p.106499. 

88 de Groot R, Costanza R, Braat L, Brander L, Burkhard B, Carrascosa JL, Crossman N, Egoh B et al.  2018. 
Ecosystem services are nature’s contributions to people: response to: assessing nature's 
contributions to people. Sci Prog 359(6373) 

89 Peterson G, Harmáčková Z, Meacham M, Queiroz C, Jiménez-Aceituno A, Kuiper J, Malmborg K, Sitas N, 
Bennett E. 2018. Welcoming different perspectives in IPBES:“Nature’s contributions to people” and 
“Ecosystem services”. Ecology and Society, 23(1). 

90 Díaz-Reviriego I, Turnhout E, Beck S. 2019. Participation and inclusiveness in the intergovernmental 
science–policy platform on biodiversity and ecosystem services. Nature Sustainability, 2(6), 457-
464. 

91 Dunkley R, Baker S, Constant N, Sanderson-Bellamy A. 2018. Enabling the IPBES conceptual framework to 
work across knowledge boundaries. International Environmental Agreements: Politics, Law and 
Economics, 18(6), 779-799. 

92 Tomich TP, Argumedo A, Baste I, Camac E, Filer C, Garcia K, Garbach K, Geist HJ, et al. 2010.  Conceptual 
frameworks for ecosystem assessment: Their development, ownership, and use. pp 71-114 in: N 
Ash, H Blanco, C Brown, et al. (Eds.) Ecosystems and Human Well-being – A Manual for Assessment 
Practitioners. Washington, DC. Island Press 

93 Kadykalo AN, López-Rodriguez MD, Ainscough J, Droste N, Ryu H, Ávila-Flores G, Le Clec’h S et al. 2019. 
Disentangling ‘ecosystem services’ and ‘nature’s contributions to people’. Ecosystems and People, 
15(1), 269-287. 

94 Chan KM, Balvanera P, Benessaiah K, Chapman M, Díaz S, Gómez-Baggethun E, Gould R, Hannahs N. 
2016. Opinion: Why protect nature? Rethinking values and the environment. Proceedings of the 
National Academy of Sciences, 113(6), pp.1462-1465. 



Chapter 38  |  561 

 

 
95 Barton DN, Kelemen E, Dick J, Martin-Lopez B, Gómez-Baggethun E, Jacobs S, Hendriks CMA, Termansen 

M, et al. (2018) (Dis) integrated valuation—assessing the information gaps in ecosystem service 
appraisals for governance support. Ecosyst Serv 29:529–541 

96 van Noordwijk M. 2005. RUPES typology of environmental service worthy of reward. Working Paper 139, 
52 pp. Bogor, Indonesia: World Agroforestry Centre 

97 Jackson LE, van Noordwijk M, Bengtsson J, Foster W, Lipper L, Pulleman M, Said M, Snaddon J, Vodouhe R 
R. 2010. Biodiversity and agricultural sustainagility: from assessment to adaptive management. 
Current Opinion in Environmental Sustainability 2: 80–87. 

98 La Notte A, D’Amato D, Mäkinen H, Paracchini ML, Liquete C, Egoh B, Geneletti D, Crossman ND. 2017. 
Ecosystem services classification: A systems ecology perspective of the cascade framework. 
Ecological Indicators, 74, 392-402. 

99 Leimona B, van Noordwijk M, Mithöfer D, Cerutti PO. 2018. Environmentally and socially responsible 
global production and trade of timber and tree crop commodities: certification as a transient issue-
attention cycle response to ecological and social issues. International Journal of Biodiversity 
Science, Ecosystem Services & Management 13:1, 497-502. 

100 Jax K, Calestani M, Chan KM, Eser U, Keune H, Muraca B, O’Brien L, Potthast T et al., 2018. Caring for 
nature matters: a relational approach for understanding nature’s contributions to human well-
being. Current opinion in environmental sustainability 35:22–29  

101 van Noordwijk M. 2018. Did Mother Nature consent in the human ‘appropriation’ of ‘gifts’ so sweet, or 
would a #MeToo hashtag get flooded if she could tweet? Science E-letters 359 (6373): 270  

102 Coscieme L, da Silva Hyldmo H, Fernández-Llamazares Á, Palomo I, Mwampamba TH, Selomane O, Sitas 
N, Jaureguiberry P, Takahashi Y, Lim M, Barral MP. 2020. Multiple conceptualizations of nature are 
key to inclusivity and legitimacy in global environmental governance. Environmental Science & 
Policy, 104: 36-42. 


	Synthesis and lessons on ecological, economic, social and governance propositions
	38.1 Introduction
	38.2 Overview of the book
	38.3 Reflections on the ecological propositions
	E1: Ecosystem service provision from agricultural landscapes is influenced by the existing combination of land use practices, how they are distributed spatially, how they interact with each other and how this changes over time.
	E2: Intensification of land use through increased use of external inputs and removal of land cover types that provide key ecological functions in the landscape is associated with degradation of important ES even where the provisioning service is enhan...
	E3: A threshold spatial and temporal scale determines if land use changes generate realistic and measurable outcome, and how well a land use status is buffered against minor changes in the future.

	38.4 Reflections on the Economic propositions
	C1: An ES-friendly production system can, through generic co-investment, expect to achieve 80 percent of production potential; beyond that, there is likely to be a stronger trade-off that can be influenced by economic incentives.
	C2: Decisions for shifting towards ES-friendly production systems are only partially driven by financial considerations and prices of goods and services.

	38.5 Reflections on the Social proposition
	S1: Voluntary and mutually agreed PES criteria and indicators are essential in ensuring performance.
	S2 Implementing PES can increase poverty among poor segments of society who are disproportionally vulnerable to loss or lack of ES.
	S3: When envisaged beyond an ES commodification mechanism, PES has the potential for enhancing social capitals among community members, internally and externally.
	S4: PES requires boundary work, involving partners willing to go beyond their institutional roles and safe space, through investment, capacity building, and facilitating engagements.

	38.6 Reflections on multi-scale (polycentric) governance of socio-ecological systems
	P1: Leveraging multiple policy instruments, with a mutual ‘do-not-harm’ at the interface, is a necessary pathway for eliciting ES enhancement and delivery.
	P2 Enabling global framework and public policy are necessary to support sustainability and potential upscale of PES.

	38.7 Discussion and Future Steps
	Nature’s Contributions to People and/or Ecosystem Services
	Instrumental as specific form of relational values

	References

	Blank Page



