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Five levels of internalizing environmental externalities: 
decision-making based on instrumental and relational 
values of nature 
Meine van Noordwijk1,2, Beria Leimona2, Sacha Amaruzaman3,  
Unai Pascual4,5,6, Peter A Minang7 and Ravi Prabhu7   

Some values affected by expected social and environmental 
impacts of decisions are considered important and are taken into 
account, others not. These latter, known as ‘decision 
externalities’, are of two types: unforeseen effects and foreseen 
impacts beyond the group decision-makers care about. One way 
to internalize externalities is by altering the financial 
consequences of impacts expected on those beyond the inner 
circle of decision-making (the ‘in-group’). Externalities can also 
be internalized by setting rules (while compensating for 
opportunities skipped), by co-investment in environmental 
stewardship, or by accepting moral/ethical accountability as 
relational rationality, widening the ‘inner circle’ itself. Following 
up on the hypothesis that instrumental and relational modes of 
decision-making interface with value types and shape 
opportunities for internalizing environmental externalities, we 
reviewed five ways to internalize externalities that coexist across 
scales, using examples from Indonesia and the Netherlands. 
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Introduction 
Three types of ‘specific’ values of nature [1], instrumental, 
relational, and intrinsic (Figure 1a), are used to challenge, 
rationalize, and communicate decisions [2] that increase or 
reduce negative human impacts on other life on this 
planet [3], while addressing development deficits [4] 
weighing impacts on the triple (planet, people, and profit) 
bottom-line. Decisions drive issue cycles [5] in four 
phases: shared understanding, ambitious goals, common 
but differentiated responsibility for implementation 
(CBDR [6]), and monitoring and innovation. Since the 
introduction of the term ‘Ecosystem Services’ (ES) for 
‘benefits people derive’, emphasizing goal-oriented 
‘instrumental’ values, for example, linked to achieving 
Sustainable Development Goals (SDGs) through nature- 
based solutions, has been supposed to have universal ap-
peal by emphasizing nature’s contributions to people 
(NCP). Benefits to those in the inner circle counted most. 
Pronouns for ‘we’ can be inclusive or exclusive of the 
audience, for example, in the Indonesian language. The 
word ‘internal’ (and derivatives) is used in social (ingroup), 
educational (intrinsic motivation), psychological (inner 
drive, self-determination), economic (externalities), and 
environmental (internalization) discourses on human de-
cision-making, with related meanings. 

Two types of external effects of decisions play no role in 
the decision process: those that are unknown (i.e. the 
decision-maker is not aware of potential impacts of a 
decision, possibly not wanting to know as an ‘Ostrich’ 
strategy), and those about which the decision-maker 
simply does not care. For the first category of ex-
ternalities, efforts to increase awareness and under-
standing can help to better inform decision-makers of 
likely impacts and values potentially affected [7]. For 
the second, decision-makers will need to change their 
mind on who and what they care about [7]. Internaliza-
tion, as a fundamental way to reduce externalities, lit-
erally means ‘bringing into the inner spheres of decision- 
making’. It can be based on any combination of the three 
basic ingredients of policy instruments: incentives, rules, 
and motivation [8]. The term ‘internalization’ in policy 
discourse has become mostly associated with ‘economic 
instruments’ that change financial incentives (fines and/ 
or rewards), focussed on nudging the economic 
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(instrumental) rationality of individual decision- makers 
to reduce negative environmental impacts. 

Social and environmental externalities of economy- 
based decisions represent two undervalued parts of the 
triple bottom-line. Without social inclusion, where those 
supposed to internalize feel internalized themselves, 
environmental policies will likely fail. Ubalijoro recently 
concluded “None of us will be safe until all of us are 
safe, including Mother Nature. … Right now, we have 
great accounting systems to look at profit and loss. We 
need accounting systems that internalize environmental 
and climate externalities while empowering all stake-
holders, rather than just shareholders” [9]. 

Beyond a translation of the externalized consequences 
into financial incentives, other forms of internalization 
can maintain the plural, instrumental plus relational, 
character of human decision-making, a topic behavioral 
economists have gradually come to grips with [10]. In 
this contribution, we will develop an operational ty-
pology of ‘internalization’ that includes, but goes beyond 
the economic use of the term and apply it to case studies 
of internalization of externalities across scales. 

The multiple meanings of ‘internal’ 
Anthropocentric value expressions, such as ES or NCP 
benefitting people as an aggregated entity, are suppo-
sedly more effective in shaping coalitions than the 
moral, ethical, religious, and world-view underpinnings 
that may be powerful within rather than between groups 
of people that differ in background, upbringing, and 
perceived identity. Many ‘nature-based solutions’ 

provide feasible ways to address trade-offs between 
SDGs concerned with food (SDG2), human health 
(SDG3), water (SDG6), energy (SDG7), jobs (SDG8), 
liveable cities (SDG11) or climate change (SDG13), life 
in water (SDG14), and life on land (SDG15). Most of 
these refer to the lower layers of so-called Maslow pyr-
amids ([11]; Figure 1b). However, in the educational 
Self-Determination Theory (SDT), reference to benefits 
that can be achieved is considered to be a form of ‘ex-
ternal’ (or extrinsic) motivation, while self-expression, 
the top of the Maslow pyramid, is ‘intrinsic’. According 
to the SDT, motivations to participate in a given activity, 
such as in a Payments for Ecosystem Services (PES) 
program or acting as a consumer of organic foods [12], 
can be broadly classified as ‘intrinsic’ (doing something 
because it is inherently interesting or enjoyable, re-
gardless of other benefits generated) and ‘extrinsic’ [13]. 
Extrinsic reasons can involve avoiding punishments or 
fines, or positive incentives, such as cash, in-kind re-
wards, or expectations of future benefits, where goals 
have aligned. Intrinsic and extrinsic types of motivation 
for ‘learning’ have been widely studied in relation to 
developmental and educational practices [14], where 
‘intrinsic’ is seen as highly desirable where it is self- 
perpetuating [15]. Current SDT distinguishes four types 
of extrinsic motivation [16]:  

o Extrinsic motivation based on goal-driven reasons,  
o Introjected (subconsciously assimilated) regulation: 

the need to demonstrate self-worth, avoid guilt or 
shame, and obtain social approval,  

o Integrated regulation: synchronization and synthesis 
of various identifications into a unified sense of self, 

Figure 1  
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Linking two critical triangles. (a) Intrinsic, relational, and instrumental values of nature and triple bottom-line of accountability as segments of the 
overall UN agenda 2030 (‘SDGs’) reflect ecological, social, and economic infrastructure, (b) Maslow-based pyramid of determinants of human well- 
being. 
(Modified from [15] and [9], respectively).   
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o External regulation: external pressure to exhibit a 
particular behavior through avoidable punishment or 
achievable rewards. 

Although it is considered to be a form of extrinsic mo-
tivation, the practical reliance on goal-driven, instru-
mental values for the way people interact with nature, is 
closer to internal motivation than the use of punish-
ments. The ‘internal/intrinsic–external/extrinsic’ terms 
are not dichotomous, but instead express a gradient. 
Internalization indicates a direction of change, rather 
than necessarily reaching the endpoint of the scale. 
Intrinsic values of nature, at the left triangle point of  
Figure 1a, attribute rights to nonhuman forms of life to 
exist and persist independent of human benefits. There 
appear to be logical contradictions if human voices claim 
to represent intrinsic values of nature itself — rather 
than their human respect for nature, as a form of ‘rela-
tional’ value [17], expressing the purity/sanctity axis of 
morality [18]. Yet, intrinsic values were accepted in [1] as 
a third value category, ‘ecocentric’ rather than ‘anthro-
pocentric’, based on existing conventions. 

Relational values reflect the various ways nature is part of 
social relations, human identity, and well-being, as 
the upper part of their Maslow pyramids (Figure 1b), 
where past analysis of cultural ES has not been con-
clusive [19]. Relational values of nature can be expressed 
with human metaphors of past (ancestors), current, and 
future generations [20]. For example, referring, as is 
common in Sumatra, to tigers as ‘paman’ (uncle) or 
‘nenek’ (grandparent) in the forest whose name cannot 
be mentioned as it would invoke their anger, conveys a 
mixture of emotions, relationships, and norms of beha-
vior. Issues of agricultural sustainability can be analyzed 
through the multiple human relations involved with 
(angry?) neighbors, (over-acting?) regulators, and (dis-
appointed?) customers [21]. Instrumental values affected 
at ‘symptom’ level, may well have relational values un-
derlying drivers and pressures of change [22]. The bal-
ance between instrumental and relational values can shift 
over time, as recently discussed as a four-step process for 
forests in Asia and Europe: I. Nature is powerful (rela-
tional values may dominate), II. Taming of nature (in-
strumental values getting the upper hand), III. Rational 
management of nature (focused on instrumental values), 
and IV. Spiritually reconnecting with nature and its re-
lational values [23••]. 

Decisions link the future to the past, through expecta-
tions of social and environmental impacts and through 
various values weighing these impacts. As discussed 
elsewhere in this special issue [24], two aspects of de-
cision-making, associated with different parts of the 
human brain, can be described as two types of ‘ration-
ality’. Instrumental rationality weighs risks in the ex-
pected costs and benefits from decisions, often based on 

explicit goals, with (typically) discounted representation 
of the future or of distant effects of those decisions. 
Relational rationality, on the other hand, accounts for the 
longer-term relations with ‘reference groups’, where 
status and power matter [25]. The prominent role of 
‘social influencers’, shaping aspirations and desirable 
status, attests in current society to the power of re-
ference groups, hardly constrained by the credibility of 
the information conveyed. Decision-makers mostly care 
about expected impacts on their reference group (known 
as ‘in-group’ in social and social psychology literature  
[26]), with a composition that depends on cultural con-
text [27]. Nature can be part of the ingroup, or not [28], 
depending on the social actors that give it a voice [15] at 
the interface of instrumental rationality and relational 
sociality. 

Proposed typology of internalization 
Expanding from SDT, a proposed typology consists of 
three levels of external motivation for pro-environment 
behavior: 

-2 Punish: It is forbidden to harm nature and I get se-
verely punished if I do it. 

-1 Fine: It is forbidden to harm nature and I get fined if I 
do it. 

0 Tolerate: It is forbidden to harm nature but it seems I 
get away with doing it. 

and five levels of internalization (I1–I5), with the first 
three derived from [29,30], described with a policy label 
and indicative interpretation by decision-makers/actors:  

1. Compensate: New rules forbid to further harm 
nature, but I get compensated for the opportu-
nities lost,  

2. Traded - commoditized ES (CES): Markets pay if I 
meet negotiated contracts to enhance ES,  

3. Co-invest in stewardship (CIS): I find partners to co- 
invest in transitioning to reduced-impact land-use 
options, 

4. Re-imagine: I feel peer pressure to regulate my eco-
logical footprint and reduce my impact on nature,  

5. Re-invent (Phoenix): Not harming nature is part of 
our identity, moral responsibility, and the persons we 
want to be. 

Levels I1, I2, and I3 relate to different operational 
paradigms within the broad family of Payments for 
Ecosystem Services (PES) [31]. Making environmental 
regulation socially acceptable and politically palatable, 
compensating for losses incurred relative to existing 
privileges to pollute or overuse of resources operates at 
level I1. Financial incentives for voluntary decisions to 
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adopt other land-use practices (or not), through com-
modified ES, pollution charges, and/or tradable rights to 
pollute, operate at level I2 and expand market trade to 
previously nonmarketed spheres [32]. A specific form, 
not commoditizing ES as such, but linking ES criteria to 
existing commodities, is known as ecocertification (see 
below). Co-investment in stewardship, expressing 
shared public–private responsibility and risk manage-
ment, while appreciating instrumental self-interest, can 
only be privately achieved after investment hurdles have 
been taken [33,34], operates at level I3. As analyzed 
recently, the apparent success of a policy instrument 
such as PES in Costa Rica can be due to ‘optimal am-
biguity’ that allows interpretation and rationalization to 
differ between high-level policy discourse (CES, a 
market-based instrument) and its interpretation on the 
ground (CIS, public co-investment in stewardship)  
[35•,36] implemented as a policy-mix [37]. Similarly, the 
observed shift in interpretation that PES concepts were 
interpreted as ‘lost in translation’ [38], may in fact in-
dicate optimal fuzziness, ‘gained in translation’. 

Level I4, such as introjected (subconsciously assimi-
lated) regulation in SDT, creates a social norm with as-
sociated peer pressure. Re-imagining a better and fairer 
world can draw on the footprint perspective where 
footprints calculated at the scale of a production unit, a 
unit product, or a consumer portfolio, for example, for 
carbon [39] and water [40], assist in self-regulation of 
impacts linked to ‘duty of ’due diligence’ concepts. 
Where it leads to self-articulated identity and apprecia-
tion for relational plus instrumental values involved, it 
can evolve into I5. 

Finally, in ‘re-invent’ (I5), externalities can be avoided 
by taking a universal ingroup into account, including 
(parts of) nature in the sense of identity, broadening 
emotional links toward all biodiversity and ‘intrinsic’ 
values of nature. While at the lower levels of inter-
nalization, an external agent can still see itself as an ac-
tive agent ‘leveraging’ (in the Archimedes sense of an 
agent outside the system, lifting the earth on an un-
specified turning point [1]) the necessary transformation 
of human interactions with climate and biodiversity, a 
‘Phoenix’ image of self-initiated reinvention is the lo-
gical endpoint of internalization [41••]. 

Within the PES literature, the concept of ‘motivational 
crowding’, that is, change in inherent motivation by the 
introduction of PES, is receiving increased attention  
[2,31,42]. It remains a challenge to predict where PES 
(especially an I2 portrayal of rationales) may erode the 
social institutions, cultural values, and motivations that 
sustain a nonutilitarian view of biodiversity (‘crowding 
out’), or be a positive opportunity for real motivational 
internalization (‘crowding in’). Where the crowding phe-
nomenon appears in behavioral economic experiments, it 

may depend on details of how programs are commu-
nicated, rather than how they are designed [43,44,45], as, 
for instance, in ‘result-based’ agri-environment programs  
[46,47,48]. Evidence is also emerging that positive and 
negative crowding effects may reflect on the match be-
tween the cultural context of target groups and the 
framing of the ES with emphasis on instrumental or re-
lational aspects of nature [49•]. 

Multiple levels of internalization of human impacts on 
nature can interact, as happens in commodity value 
chains from nature via primary producers to consumers. 
Where consumers (at levels I3–5) become aware of and 
responsible for their footprints, they expect that the ef-
fects on nature of the primary production at the start of 
the value chain (arrow I in Figure 2) are reflected in 
choices they can make for the products or services they 
buy or acquire (arrow III). Further impacts along the 
transport, processing, retail, and waste management 
parts of the chain (arrow II) will also need to be re-
flected. Existing examples of eco- and sustainability 
certification operate at different levels of internalization 
(Figure 2), as discussed in [50,51]. 

Application in three case studies 
Table 1 summarizes internalization in three case studies, 
selected from wider sets in [2] and [33], that all started 
with policies aimed at solving recognized environmental 
problems, but ignoring local perspectives. In all cases, 
social inclusion interacted with internalization of en-
vironmental externalities. 

Sumberjaya 
Indonesia’s ‘protection forests’ are expected to protect 
downstream areas from floods and landslides and secure 
regular river flows. In the uplands of Sumatra, current 
national policies still largely discount the complexity of 
local values and continue to treat local people as in-
struments for their development designs rather than as 
the most important reference groups [52]. Part of Su-
matra’s protection forest became converted to coffee 
gardens, by government-sponsored and spontaneous 
migration from densely populated Java. Environmental 
protection, however, had clear social externalities as 
forest authorities evicted farmers, uprooted coffee 
plants, and planted fast-growing exotic trees to reclaim 
the forest, probably making it worse, hydrologically [53]. 
The ‘negotiation support’ approach setup by a local 
consortium [54,55], started from (Sumberjaya_1) options 
to internalize both social and environmental externalities  
[56] by combining social forestry rights (I1). The con-
flicts between local people, forest authorities, the hy-
dropower company, and local government were 
transformed with ‘conditional tenure’ as compensation 
for increased tree densities [57]. In a second stage 
(Sumberjaya_2), result-based river-care contracts (I2) 
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and co-investment approaches (I3) demonstrated that 
coffee production can be reconciled with the sought- 
after (instrumental) watershed functions, reducing the 
sediment load of the river [58,59,60]. In the Sumber-
jaya_3 follow-up, support for the marketing of environ-
ment-friendly coffee [61] was targeting an I3 level of 
internalization in the landscape connecting with con-
sumers at I4 level. 

Reduce Emissions from Deforestation and (Forest) 
Degradation_Indonesia 
From its introduction as part of the global climate 
change policy instruments in the Bali action plan of 
2007, the modalities to Reduce Emissions from 
Deforestation and (Forest) Degradation (REDD+), ap-
proach have been part of a contest between the various 
PES perspectives as ways to internalize environmental 
externalities (I1–I3) and as a way to create deeper forms 
of internalization (I4). REDD+ was initially designed as 
‘compensation’ for the costs of opportunities foregone by 
not deforesting (I1); it has since been also geared to-
ward a ‘commodification’ approach (I2) by means of 
carbon markets [62]. Meanwhile, in reality, many of the 
landscape-level efforts in Indonesia had, de facto, 
adopted a co-investment approach [I3], partly because 

the status quo rights to emissions and CBDR of emission 
reduction were unclear. 

From the national regulator perspective, governments in 
the Global South were afraid to lose control over potential 
income streams (portrayed as ‘sovereignty’) when C market 
expectations were raised. In Indonesia, progress was made 
at I4 level through Nationally Appropriate Mitigation 
Actions (NAMA, also agreed internationally in 2007) when 
the president declared the country’s commitment to self- 
regulate its atmospheric footprint, while accepting interna-
tional co-investment (I3) on top of that (REDD+Ind_1). 
This choice may have been helped by the realization that 
the economic value of exports such as palm oil was at risk, 
and at 20 billion USD/year far exceeded REDD+ pledges  
[63]. The historical path toward the initial In-
donesia–Norway agreement and the compromises it con-
tained [64] have been discussed as ‘the art of not governing’  
[65] or the interface of co-operation or co-optation [66]. In 
comparison with other countries, Indonesia remained a 
leader in ‘internalization’, at least at the level of govern-
ment commitments [67•], as it supported a recentralization 
of power in forest governance. Fundamental critiques on 
the market-based solution paradigms of REDD+ [68] 
continued, while in the articulation of Nationally De-
termined Commitments (successor to NAMA), the need for 

Figure 2  
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Actors along a schematic value chain from nature via primary producers to consumers, the degree of internalization of pro-environmental behavior, 
and examples of sustainability certification: I = interaction between nature and primary producers, II = translation along value chain, III = product 
certification; Branding1 = products meeting legal requirements at the jurisdictional level, Branding2 = targeting a desirable identity; ISPO = Indonesian 
sustainable palm oil, RSPO = roundtable on sustainable palm oil, FSC = forest stewardship council, CSR = corporate social responsibility.   
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an Indonesian type of ‘internalization’ became globally ac-
cepted as part of CBDR. Yet, confusion about REDD+ 
paradigms persisted [69,70]. When the Indonesian govern-
ment, in 2021, withdrew from the agreement with Norway, 
it quoted disagreement over disbursement schedules and 
unilateral changes in project requirements and expressed a 
stronger sense of ‘sovereignty’ (https://news.mongabay. 
com/2022/09/indonesia-and-norway-give-redd-deal-another- 
go-after-earlier-breakup/). In 2022, a new agreement was 
signed (https://www.regjeringen.no/contentassets/3ea80a42 
af994fe9bbf45a10ec3dfde2/eng-mou-norway-indonesia.pdf) 
that articulated a stronger sense of an equal partnership 
and expressed appreciation for the progress Indonesia 
already made (https://kemlu.go.id/oslo/en/news/21256/ 
indonesia-and-norway-signed-a-new-partnership-to-reduce- 
greenhouse-gas-emissions-from-forestry-and-other-land-use) 
(REDD+Ind_2), while community-level concerns remain 
(https://www.greenpeace.org/southeastasia/press/55535/trans 
parency-indigenous-rights-need-inking-in-to-indonesia-nor 
way-forests-agreement/). Overall, the REDD+ learning 
curve implied a progression from I1 to I2 logic to-
ward multiple levels of internalization. 

N-deposition in the Netherlands 
A court decision in 2019 [71] obliged all government 
agencies to stop any activity (including building permits) 
that can increase atmospheric nitrogen deposition in 
natural habitats. Plans to tackle agriculture as the pri-
mary source of atmospheric nitrogen deposition led to 
widespread farmer protests and backtracking of pro-
vincial governments tasked with the implementation of 
emission reductions [72]. As reviewed in [2], the issue 
started in the 1970s when evidence for atmospheric ni-
trogen deposition as a driver of eutrophication of oligo-
trophic habitats and biodiversity loss started to 

accumulate, ultimately leading to European Policy 
agreements with legal status. Five-yearly monitoring 
studies since 1996 and various recent reports quantify 
the substantial support among the Dutch population for 
small-scale diverse rural landscapes, concern for dis-
appearance of flowers, birds, and insect diversity, and 
the broad support for finance (public and through pro-
duct sales) for farmers who maintain attractive land-
scapes [73–75]. In 2022, new waves of farmer protest 
erupted, with vocal farmers feeling themselves to be an 
externality of societal decision- making by urban-based 
politicians (I1) (https://issuu.com/wageningenur/docs/ 
ww2022_02_en/10). The government acknowledged 
that the communication around the plans had been 
mishandled and promised to be more inclusive, appre-
ciating that more consistent long-term perspectives are 
needed for farmers to be able to respond to the en-
vironmental targets of society as a whole (https://www. 
resource-online.nl/index.php/2022/10/05/wur-and-the- 
remkes-report/?lang=en). No stewardship without re-
cognition, became a slogan. In the public discussion, all 
five ‘levels of internalization’ are tumbling over each 
other, with the threats of ‘buy-outs’ as the lowest level 
(‘compensation’ I1) and local farmer initiatives to self- 
regulate and relate to customers in what so far are niche 
markets as the highest level (I4). In 2023, the issue 
dominated the elections for provincial parliaments and 
gave a prominent future role to a new party that pro-
mised farmers a stronger voice. 

From externally driven internalization 
toward self-transformative processes 
The three cases discussed show that internalization in-
volves all four phases of issue cycles [5]: shared under-
standing, ambitious goals, CBDR in implementation, 

Table 1 

Examples explained in the text of internalization of pro-environmental choices; black squares indicate the starting points, arrows a di-
rection of change, and gray squares the (temporary) endpoints.   
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and monitoring and innovation. Financial compensation 
and investments based on instrumental values are a re-
levant part of reducing environmental externalities of 
land-use patterns, but only if social inclusion comes first 
when goals are agreed and CBDR is operationalized. 
Internalization based on financial instruments can only 
target the middle level of the Maslow pyramid (Figure 
1). It can be progressive if the underlying securities are 
still insufficiently addressed, but if financial incentives 
do not support the social fabric, opportunities for en-
terprise, and identity (pride), their effects may be short- 
lived. Multiple levels of internalization can synergize, by 
linking prophets, profits, and prove-its [76]. Polycentric 
governance in a forestry context, combining political 
will, legal framework, support from higher-level gov-
ernance, and capacity building [77•]. Further research of 
the relationships, transitions, and synergy between the 
five levels (I1…I5) is needed, as Phoenix metaphors of a 
truly self-transformative process (I5) are the ultimate 
target of internalization [41••], with a prominent role for 
relational and intrinsic values. 

Editorial disclosure statement 
Given his/her role as guest editor, Meine van Noordwijk 
had no involvement in the peer review of the article and 
has no access to information regarding its peer review. 
Full responsibility for the editorial process of this article 
was delegated to Gert Jan Hofstede. 

Data Availability 

No data were used for the research described in the ar-
ticle. 

Declaration of Competing Interest 

The authors declare that they have no known competing 
financial interests or personal relationships that could 
have appeared to influence the work reported in this 
paper. 

Acknowledgements 
Part of the ideas presented here developed during discussions for the 
IPBES Values Assessment. We thank colleagues, including David Barton 
and Thomas Hahn for being sparring partners, and anonymous reviewers 
for helpful suggestions. UP acknowledges funding by Maria de Maeztu 
excellence accreditation 2023–2026 (Ref. CEX2021-001201-M), funded by 
MCIN/AEI/10.13039/501100011033. 

References and recommended reading 
Papers of particular interest, published within the period of review, have 
been highlighted as:  

•• of special interest  
•• of outstanding interest  

1. IPBES: Methodological Assessment of the Diverse Values and 
Valuation of Nature of the Intergovernmental Science-Policy 
Platform on Biodiversity and Ecosystem Services. Balvanera P, 

Pascual U, Christie M, Baptiste B, González-Jiménez D. IPBES 
Secretariat; 2022,  https://doi.org/10.5281/zenodo.6522522 

2. Barton DN, Chaplin-Kramer B, Lazos E, van Noordwijk M, Engel S, 
Girvan A, Hahn T, Leimona B, et al.: Value expression in decision- 
making. In Methodological Assessment of the Diverse Values and 
Valuation of Nature of the Intergovernmental Science-Policy 
Platform on Biodiversity and Ecosystem Services. Edited by 
Balvanera P, Pascual U, Christie M, Baptiste B, González-Jiménez 
D. IPBES Secretariat; 2022, 〈https://zenodo.org/record/6522523#. 
Yw2xDHZBzIU〉. 

3. Rockström J, Steffen W, Noone K, Persson Å, Chapin FS, Lambin 
EF, Lenton TM, Scheffer M, Folke C, Schellnhuber HJ, Nykvist B: A 
safe operating space for humanity. Nature 2009, 461:472-475. 

4. Raworth K: Doughnut Economics: Seven Ways to Think like a 21st- 
Century Economist. Chelsea Green Publishing; 2017. 

5. van Noordwijk M: Integrated natural resource management as 
pathway to poverty reduction: Innovating practices, institutions 
and policies. Agric Syst 2019, 172:60-71, https://doi.org/10.1016/j. 
agsy.2017.10.008 

6. van Noordwijk M, Catacutan DC: Common but differentiated 
responsibility for restoration and avoided degradation of 
commons: who pays for basic rights? In Coinvestment in 
Ecosystem Services: Global Lessons from Payment and Incentive 
Schemes. Edited by Namirembe S, Leimona B, van Noordwijk M, 
Minang P. World Agroforestry (ICRAF); 2018:301-312 〈https:// 
worldagroforestry.org/sites/default/files/chapters/Ch21% 
20Common%20but%20Differentiated%20Responsibilities_eBook- 
DONE2.pdf〉. 

7. Lele S: Value articulation in environmental appraisal: which 
values, whose values and how valued? Curr Opin Environ Sustain 
2023, 26–27:7-16. 

8. In Carrots, Sticks  Sermons: Policy Instruments and Their 
Evaluation. Edited by Bemelmans-Videc M-L, Rist RC, Vedung EO. 
Transaction Publishers; 2011. 

9. Ubalijoro E: A sustainable and equitable digital revolution. One 
Earth 2021, 4:801-804 〈https://www.cell.com/one-earth/pdf/ 
S2590-3322(21)00300-6.pdf〉. 

10. Thaler RH: Behavioral economics. J Polit Econ 2017, 
125:1799-1805. 

11. Namirembe S, Leimona B, van Noordwijk M, Minang P: Co- 
investment in Ecosystem Services: Global Lessons from 
Payment and Incentive Schemes. World Agroforestry Centre 
(ICRAF); 2018, 〈https://www.worldagroforestry.org/sites/ 
agroforestry/files/2022-03/PES%20eBook-final.pdf〉. 

12. Tandon A, Dhir A, Kaur P, Kushwah S, Salo J: Why do people buy 
organic food? The moderating role of environmental concerns 
and trust. J Retail Cons Serv 2020, 57:102247〈https://www. 
sciencedirect.com/science/article/pii/S0969698919311282〉. 

13. Ezzine-de-Blas D, Corbera E, Lapeyre R: Payments for 
environmental services and motivation crowding: towards a 
conceptual framework. Ecoll Econ 2019, 156:434-443 〈https:// 
www.sciencedirect.com/science/article/abs/pii/ 
S092180091831019X〉. 

14. Ryan RM, Deci EL: Self-determination theory and the facilitation 
of intrinsic motivation, social development, and well-being. Am 
Psychol 2000, 55:68-78. 

15. Krath J, Schürmann L, Von Korflesch HF: Revealing the 
theoretical basis of gamification: a systematic review and 
analysis of theory in research on gamification, serious games 
and game-based learning. Comput Hum Behav 2021, 
125:106963. 

16. Gilal FG, Zhang J, Paul J, Gilal NG: The role of self-determination 
theory in marketing science: an integrative review and agenda 
for research. Eur Manag J 2019, 37:29-44. 

17. van Noordwijk M: Agroforestry-Based ecosystem services: 
reconciling values of humans and nature in sustainable 
development. Land 2021, 10:699. 

Five levels of internalizing externalities van Noordwijk et al. 7 

www.sciencedirect.com Current Opinion in Environmental Sustainability 2023, 63:101299 

https://doi.org/10.5281/zenodo.6522522
https://zenodo.org/record/6522523#.Yw2xDHZBzIU
https://zenodo.org/record/6522523#.Yw2xDHZBzIU
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref3
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref3
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref3
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref4
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref4
https://doi.org/10.1016/j.agsy.2017.10.008
https://doi.org/10.1016/j.agsy.2017.10.008
https://worldagroforestry.org/sites/default/files/chapters/Ch21%20Common%20but%20Differentiated%20Responsibilities_eBook-DONE2.pdf
https://worldagroforestry.org/sites/default/files/chapters/Ch21%20Common%20but%20Differentiated%20Responsibilities_eBook-DONE2.pdf
https://worldagroforestry.org/sites/default/files/chapters/Ch21%20Common%20but%20Differentiated%20Responsibilities_eBook-DONE2.pdf
https://worldagroforestry.org/sites/default/files/chapters/Ch21%20Common%20but%20Differentiated%20Responsibilities_eBook-DONE2.pdf
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref7
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref7
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref7
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref8
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref8
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref8
https://www.cell.com/one-earth/pdf/S2590-3322(21)00300-6.pdf
https://www.cell.com/one-earth/pdf/S2590-3322(21)00300-6.pdf
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref10
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref10
https://www.worldagroforestry.org/sites/agroforestry/files/2022-03/PES%20eBook-final.pdf
https://www.worldagroforestry.org/sites/agroforestry/files/2022-03/PES%20eBook-final.pdf
https://www.sciencedirect.com/science/article/pii/S0969698919311282
https://www.sciencedirect.com/science/article/pii/S0969698919311282
https://www.sciencedirect.com/science/article/abs/pii/S092180091831019X
https://www.sciencedirect.com/science/article/abs/pii/S092180091831019X
https://www.sciencedirect.com/science/article/abs/pii/S092180091831019X
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref14
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref14
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref14
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref15
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref15
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref15
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref15
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref15
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref16
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref16
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref16
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref17
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref17
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref17


18. Haidt J, Kesebir S: Morality. In Handbook of Social Psychology. 
Edited by Fiske S, Gilbert D, Lindzey G. 5th ed., Wiley; 
2010:797-832. 

19. Kosanic A, Petzold J: A systematic review of cultural ecosystem 
services and human wellbeing. Ecosyst Serv 2020, 45:101168. 

20. Hakim AL, Saputra D, Tanika L, Kusumawati IA, Sari RR, Federico 
Andreotti F, Bagbohouna M, Abdurrahim AY, Wamucii C, Lagneaux 
E, et al.: Protected spring and sacred forest institutions at the 
instrumental – relational value interface. Curr Opin Environ 
Sustain 2023, 62:101292. 

21. Bernard F, van Noordwijk M, Luedeling E, Villamor GB, Sileshi GW, 
Namirembe S: Social actors and unsustainability of agriculture. 
Curr Opin Environ Sustain 2014, 6:155-161. 

22. van Noordwijk M, Speelman E, Hofstede GJ, Farida A, Abdurrahim 
AY, Miccolis A, Hakim AL, Wamucii CN, Lagneaux E, Andreotti F, 
Kimbowa G, et al.: Sustainable agroforestry landscape 
management: changing the game. Land 2020, 9:243. 

23.
••

Roux JL, Konczal A, Bernasconi A, Shonil A, De Vreese R, Doimo I, 
Govigli V, Kašpar J, Kohsaka R, Pettenella D, Plieninger T: 
Exploring evolving spiritual values of forests in Europe and 
Asia–a transition hypothesis towards re-spiritualization of 
forests. Ecol Soc 2022, 27:20, https://doi.org/10.5751/ES-13509- 
270420. 

Four stages are recognized in the public discourse on forests that are 
not necessarily in phase with physical forest cover transitions in various 
countries. These stages resemble the living in, from, with and as Nature 
of the Life Values Frame [4], and deserve further empirical analysis at the 
public-private interface. 

24. van Noordwijk M, Hofstede GJ, Villamor GB, Speelman E: 
Relational versus instrumental perspectives on values and 
resource management decisions. Curr Opin Environ Sustain 
2023, 44:101132. 

25. Githinji M, van Noordwijk M, Muthuri C, Speelman EN, Hofstede 
GJ: Farmer land-use decision-making from an instrumental and 
relational perspective. Curr Opin Environ Sustain 2023, 
60:505-528. 

26. Aronson E, Wilson TD, Akert RM: Social Psychology: The Heart 
and the Mind. HarperCollins College Publishers; 1994. 

27. Hofstede GJ: GRASP agents: social first, intelligent later. AI Soc 
2019, 34:535-543, https://doi.org/10.1007/s00146-017-0783-7 

28.
•

Kenter JO, O’Connor S: The Life Framework of Values and living 
as nature; towards a full recognition of holistic and relational 
ontologies. Sustain Sci 2022, 17:2529-2542, https://doi.org/10. 
1007/s11625-022-01159-2. 

While the ‘living in, from and with nature’ frames represent distinct 
sources of concern for nature, the fourth, ‘living as’, represents oneness 
between nature and people, where nature is part of the human in-group. 

29. Van Noordwijk M, Leimona B, Emerton L, Tomich TP, Velarde SJ, 
Kallesoe M, Sekher M, Swallow B: Criteria and Indicators for 
Environmental Service Compensation and Reward 
Mechanisms: Realistic, Voluntary, Conditional and Pro-poor. 
World Agroforestry Centre (ICRAF); 2007. 

30. van Noordwijk M, Leimona B: Principles for fairness and 
efficiency in enhancing environmental services in Asia: 
payments, compensation, or co-investment? Ecol Soc 2010, 
15:17([online] URL), 〈http://www.ecologyandsociety.org/vol15/ 
iss4/art17/〉. 

31. van Noordwijk M, Leimona B, Jindal R, Villamor GB, Vardhan M, 
Namirembe S, Catacutan D, Kerr J, Minang PA, Tomich TP: 
Payments for environmental services: evolution toward 
efficient and fair incentives for multifunctional landscapes. 
Annu Rev Environ Res 2012, 37:389-420, https://doi.org/10.1146/ 
annurev-environ-042511-150526 

32. Hahn T, McDermott C, Ituarte-Lima C, Schultz M, Green T, 
Tuvendal M: Purposes and degrees of commodification: 
economic instruments for biodiversity and ecosystem services 
need not rely on markets or monetary valuation. Ecosyst Serv 
2015, 16:74-82. 

33. Leimona B, van Noordwijk M, Kennedy S, Namirembe S, Minang 
PA: Synthesis and lessons on ecological, economic, social and 
governance propositions. In: Co-investment in Ecosystem 
Services: Global Lessons from Payment and Incentive Schemes. 
Edited by Namirembe S, Leimona B, van Noordwijk M, Minang PA. 
2021 World Agroforestry (ICRAF); 2018:511-538. 

34. Azadi H, Bocquet E, Hugé J, Jacobs S, Janssens de Bisthoven L, 
Janssens I, Rochette AJ, Van Passel S, Vanderhaegen K, Verbist B: 
Guidance for the Assessment of Ecosystem Services in African 
Biosphere Reserves: A Way Forward to Sustainable 
Development. UNESCO Publishing; 2022. 

35.
•

Chapman M, Satterfield T, Wittman H, Chan KM: A payment by 
any other name: is Costa Rica’s PES a payment for services or 
a support for stewards? World Dev 2020, 129:104900, https://doi. 
org/10.1016/j.worlddev.2020.104900. 

Participants and leadership in Costa Rica used different framings for the 
existing PES program: while leadership framed the program to their 
main audiences as a market mechanism. participants more often saw 
the program as a support for stewardship. The risk for crowding out pro- 
social motivation is low. 

36. Shapiro-Garza E, McElwee P, Van Hecken G, Corbera E: Beyond 
market logics: payments for ecosystem services as alternative 
development practices in the Global South. Dev Change 2020, 
51:3-25, https://doi.org/10.1111/dech.12546 

37. Barton D, Benavides K, Chacon-Cascante A, Le Coq JF, Quiros M, 
Porras I, Primmer E, Ring I: Payments for ecosystem services as 
a policy mix: demonstrating the institutional analysis and 
development framework on conservation policy instruments. 
Environ Policy Gov 2017, 27:404-421, https://doi.org/10.1002/eet. 
1769 

38. Lapeyre R, Pirard R, Leimona B: Payments for environmental 
services in Indonesia: what if economic signals were lost in 
translation? Land Use Policy 2015, 46:283-291. 

39.
•

van Noordwijk M, Pham TT, Leimona B, Duguma LA, Baral H, 
Khasanah N, Dewi S, Minang PA: Carbon footprints, informed 
consumer decisions and shifts towards responsible 
agriculture, forestry, and other land uses? Carbon Footpr 2022, 
1:47964. 

Where footprint metrics can be calculated at then level of traded com-
modities and aggregated at country-level or individual consumption 
portfolio’s they allow comparisons, debates on equity and fairness, self- 
regulation of environmental impacts and accepted accountability for 
individual and nationally determined contributions to reduce the climate 
and biodiversity crises. 

40. van Noordwijk M, van Oel P, Muthuri C, Satnarain U, Sari RR, 
Rosero P, Githinji M, Tanika L, Best L, Comlan Assogba GG, 
Kimbowa G, et al.: Mimicking nature to reduce agricultural 
impact on water cycles: a set of mimetrics. Outlook Agric 2022, 
51:114-128. 

41.
••

Stoddard I, Anderson K, Capstick S, Carton W, Depledge J, Facer 
K, Gough C, Hache F, Hoolohan C, Hultman M, Hällström N: Three 
decades of climate mitigation: why haven’t we bent the global 
emissions curve? Ann Rev Environ Res 2021, 46:653-689 〈https:// 
www.diva-portal.org/smash/get/diva2:1605433/FULLTEXT01.pdf〉. 

In an analysis of the slow progress towards globally agreed climate 
goals the authors discuss ways to transform the Ostrich, in denial of its 
surrounding threats, to a self-rejuvenating Phoenix bird, as alternative to 
a market-driven externally driven approach to internalization of ex-
ternalities. 

42. Rode J, Gómez-Baggethun E, Krause T: Motivation crowding by 
economic incentives in conservation policy: a review of the 
empirical evidence. Ecol Econ 2015, 109:80-92, https://doi.org/ 
10.1016/j.ecolecon.2014.11.019 

43. Maca-Millán S, Arias-Arévalo P, Restrepo-Plaza L: Payment for 
ecosystem services and motivational crowding: experimental 
insights regarding the integration of plural values via non- 
monetary incentives. Ecosyst Serv 2021, 52:101375, https://doi. 
org/10.1016/j.ecoser.2021.101375 

44. Rosenthal A, Verutes G, McKenzie E, Arkema KK, Bhagabati N, 
Bremer LL, Olwero N, Vogl AL: Process matters: a framework for 

8 Values and Decisions  

www.sciencedirect.com Current Opinion in Environmental Sustainability 2023, 63:101299 

http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref18
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref18
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref18
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref19
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref19
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref20
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref20
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref20
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref20
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref20
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref21
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref21
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref21
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref22
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref22
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref22
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref22
https://doi.org/10.5751/ES-13509-270420
https://doi.org/10.5751/ES-13509-270420
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref24
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref24
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref24
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref24
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref25
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref25
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref25
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref25
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref26
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref26
https://doi.org/10.1007/s00146-017-0783-7
https://doi.org/10.1007/s11625-022-01159-2
https://doi.org/10.1007/s11625-022-01159-2
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref29
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref29
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref29
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref29
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref29
http://www.ecologyandsociety.org/vol15/iss4/art17/
http://www.ecologyandsociety.org/vol15/iss4/art17/
https://doi.org/10.1146/annurev-environ-042511-150526
https://doi.org/10.1146/annurev-environ-042511-150526
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref32
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref32
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref32
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref32
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref32
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref33
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref33
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref33
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref33
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref33
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref33
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref34
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref34
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref34
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref34
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref34
https://doi.org/10.1016/j.worlddev.2020.104900
https://doi.org/10.1016/j.worlddev.2020.104900
https://doi.org/10.1111/dech.12546
https://doi.org/10.1002/eet.1769
https://doi.org/10.1002/eet.1769
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref38
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref38
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref38
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref39
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref39
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref39
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref39
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref39
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref40
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref40
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref40
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref40
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref40
https://www.diva-portal.org/smash/get/diva2:1605433/FULLTEXT01.pdf
https://www.diva-portal.org/smash/get/diva2:1605433/FULLTEXT01.pdf
https://doi.org/10.1016/j.ecolecon.2014.11.019
https://doi.org/10.1016/j.ecolecon.2014.11.019
https://doi.org/10.1016/j.ecoser.2021.101375
https://doi.org/10.1016/j.ecoser.2021.101375


conducting decision-relevant assessments of ecosystem 
services. Int J Biodivers Sci Ecosyst Serv Man 2015, 11:190-204, 
https://doi.org/10.1080/21513732.2014.966149 

45.
•

Rode J, Heinz N, Cornelissen G, Le Menestrel M: How to 
encourage business professionals to adopt sustainable 
practices? Experimental evidence that the ‘business case’ 
discourse can backfire. J Clean Prod 2021, 283:124618, https:// 
doi.org/10.1016/j.jclepro.2020.124618. 

The ‘business case’ for sustainability emphasizes direct financial ben-
efits that can be expected, the ’responsibility discourse’ asks business 
leadership to accept responsibility towards society and the future of the 
planet. These represent different attempts to internalize externalities, 
where the first does not in the longer term encourage companies to 
invest in and adopt sustainable practices. 

46. Schläpfer F: External costs of agriculture derived from 
payments for agri-environment measures: framework and 
application to Switzerland. Sustainability 2020, 12:6126. 

47. Folkens L, Wiedemer V, Schneider P: Monetary valuation and 
internalization of externalities in German agriculture using the 
example of nitrate pollution: a case-study. Sustainability 2020, 
12:6681. 

48. Shortle J, Ollikainen M, Iho A: Environmental policy instruments 
for agriculture. Water Quality and Agriculture. Palgrave Macmillan; 
2021:199-267. 

49.
•

Lliso B, Arias Arevalo P, Maca Millán S, Pascual U, Engel S: 
Motivational crowding effects in payments for ecosystem 
services under alternative value frames: Instrumental versus 
relational values. People Nat 2021, 4:1-18, https://doi.org/10. 
1002/pan3.10280. 

Authors tested how people belonging to three distinct communities in 
Colombia (Indigenous, Afro-Colombian and Campesino) responded to 
the framing used in payments for ecosystem services (PES) schemes 
and found differences between communities in crowing-out risk and 
crowding-in opportunity. 

50. Mithöfer D, van Noordwijk M, Leimona B, Cerutti PO: Certify and 
shift blame, or resolve issues? Environmentally and socially 
responsible global trade and production of timber and tree 
crops. Int J Biodivers Sci Ecosyst Serv Manag 2017, 13:72-85. 

51. Leimona B, van Noordwijk M, Mithöfer D, Cerutti PO: 
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. Int J Biodivers Sci Ecosyst Serv Manag 2017, 
13:497-502. 

52. Amaruzaman S, Bardsley DK, Stringer R: Reflexive policies and 
the complex socio-ecological systems of the upland 
landscapes in Indonesia. Agric Hum Value 2022, 39:683-700. 

53. Verbist B, Poesen J, van Noordwijk M, Widianto, Suprayogo D, 
Agus F, Deckers J: Factors affecting soil loss at plot scale and 
sediment yield at catchment scale in a tropical volcanic 
agroforestry landscape. CATENA 2009, 80:34-46, https://doi.org/ 
10.1016/j.catena.2009.08.007 

54. van Noordwijk M, Tomich TP, Verbist B: Negotiation support 
models for integrated natural resource management in tropical 
forest margins. Conserv Ecol 2001, 5, https://doi.org/10.5751/ES- 
00344-050221 

55. Clark WC, Tomich TP, van Noordwijk M, Guston D, Catacutan D, 
Dickson NM, McNie E: Boundary work for sustainable 
development: Natural resource management at the 
Consultative Group on International Agricultural Research 
(CGIAR). Proc Nat Acad Sci 2016, 113:4615-4622, https://doi.org/ 
10.1073/pnas.0900231108 

56. Suyanto S, Khususiyah N, Leimona B: Poverty and environmental 
services: case study in way Besai watershed, Lampung 
Province, Indonesia. Ecol Soc 2007, 12:13. 

57. Arifin B, Swallow BM, Suyanto S, Coe RD: A conjoint analysis of 
farmer preferences for community forestry contracts in the 

Sumber Jaya Watershed, Indonesia. Ecol Econ 2009, 
68:2040-2050, https://doi.org/10.1016/j.ecolecon.2008.12.007 

58. Jack BK, Leimona B, Ferraro PJ: A revealed preference approach 
to estimating supply curves for ecosystem services: use of 
auctions to set payments for soil erosion control in Indonesia. 
Conserv Biol 2009, 23:359-367, https://doi.org/10.1111/j.1523- 
1739.2008.01086.x 

59. Leimona B, van Noordwijk M, de Groot R, Leemans R: Fairly 
efficient, efficiently fair: lessons from designing and testing 
payment schemes for ecosystem services in Asia. Ecosyst 
Serv 2015, 12:16-28, https://doi.org/10.1016/j.ecoser.2014.12. 
012 

60. Leimona B, Lusiana B, van Noordwijk M, Mulyoutami E, Ekadinata 
A, Amaruzaman S, Warta Z, Burgess ND: Boundary work: 
knowledge co-production for negotiating payment for 
watershed services in Indonesia. Ecosyst Serv 2015, 15:45-62. 

61. van Noordwijk M, Leimona B, Amaruzaman S: Sumber Jaya from 
conflict to source of wealth in Indonesia: reconciling coffee 
agroforestry and watershed functions. In Sustainable 
Development Through Trees on Farms: Agroforestry in its Fifth 
Decade. Edited by van Noordwijk M. World Agroforestry (ICRAF); 
2019:177-192. 

62. White D, Minang P, Agus F, Borner J, Hairiah K, Gockowski J, 
Hyman G, Robiglia V, Swallow B, Velarde S: Estimating the 
Opportunity Costs of REDD+: A Training Manual. World Bank 
Institute; 2011. 

63. van Noordwijk M, Agus F, Dewi S, Purnomo H: Reducing 
emissions from land use in Indonesia: motivation, policy 
instruments and expected funding streams. Mitig Adapt Strateg 
Glob Change 2014, 19:677-692. 

64. Seymour F, Birdsall N, Savedoff W: The Indonesia-Norway 
REDD+ agreement: a glass half-full. CGD Policy Pap 2015, 56, 
〈https://www.cgdev.org/sites/default/files/CGD-Climate-Forest- 
Paper-Series-20-Seymour-Savedoff-Birdsall-Indonesia- 
Norway_1.pdf〉. 

65. McNeill D: Norway and REDD+ in Indonesia: the art of not 
governing? Forum Dev Stud 2015, 42:113-132. 

66. Hermansen EA, McNeill D, Kasa S, Rajão R: Co-operation or co- 
optation? NGOs’ roles in Norway’s International Climate and 
Forest Initiative. Forests 2017, 8:64. 

67.
•

Pham TT, Moeliono M, Yuwono J, Dwisatrio B, Gallo P: REDD+ 
finance in Brazil, Indonesia and Vietnam: stakeholder 
perspectives between 2009–2019. Glob Environ Change 2021, 
70:102330. 

Stakeholders in Brazil, Indonesia and Vietnam agreed that the lack of 
finance is not the most significant challenge for REDD+ policy success, 
but that improved forest governance recognizing and addressing drivers 
of deforestation is essential. 

68. Baxton-LeeGellert PK: Forest Conservation and Sustainability in 
Indonesia: A Political Economy Study of International Governance 
Failure. Routledge; 2020. 

69. Groom B, Palmer C, Sileci L: Carbon emissions reductions from 
Indonesia’s moratorium on forest concessions are cost- 
effective yet contribute little to Paris pledges. Proc Nat Acad Sci 
2022, 119:e2102613119. 

70. Recio ME: Shaping REDD+: interactions between bilateral and 
multilateral rulemaking. J Environ Law 2022, 34:83-106. 

71. Raad van State: Programma Aanpak Stikstof Vernietigt. ABAB 
Legal; 2020, 〈https://www.abab.nl/legal/nieuws/raad-van-state- 
vernietigt-programma-aanpak-stikstof〉. 

72. van der Ploeg JD: Farmers’ upheaval, climate crisis and 
populism. J Peasant Stud 2020, 47:589-605, https://doi.org/10. 
1080/03066150.2020.1725490 

73. Buijs A., Nieuwenhuizen W., Langers F., Kramer H.: Resultaten 
National Landschapsenquete: Onderzoek naar visies en 

Five levels of internalizing externalities van Noordwijk et al. 9 

www.sciencedirect.com Current Opinion in Environmental Sustainability 2023, 63:101299 

https://doi.org/10.1080/21513732.2014.966149
https://doi.org/10.1016/j.jclepro.2020.124618
https://doi.org/10.1016/j.jclepro.2020.124618
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref46
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref46
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref46
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref47
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref47
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref47
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref47
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref48
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref48
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref48
https://doi.org/10.1002/pan3.10280
https://doi.org/10.1002/pan3.10280
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref50
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref50
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref50
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref50
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref51
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref51
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref51
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref51
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref51
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref51
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref52
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref52
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref52
https://doi.org/10.1016/j.catena.2009.08.007
https://doi.org/10.1016/j.catena.2009.08.007
https://doi.org/10.5751/ES-00344-050221
https://doi.org/10.5751/ES-00344-050221
https://doi.org/10.1073/pnas.0900231108
https://doi.org/10.1073/pnas.0900231108
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref56
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref56
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref56
https://doi.org/10.1016/j.ecolecon.2008.12.007
https://doi.org/10.1111/j.1523-1739.2008.01086.x
https://doi.org/10.1111/j.1523-1739.2008.01086.x
https://doi.org/10.1016/j.ecoser.2014.12.012
https://doi.org/10.1016/j.ecoser.2014.12.012
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref60
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref60
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref60
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref60
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref61
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref61
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref61
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref61
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref61
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref61
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref62
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref62
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref62
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref62
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref63
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref63
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref63
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref63
https://www.cgdev.org/sites/default/files/CGD-Climate-Forest-Paper-Series-20-Seymour-Savedoff-Birdsall-Indonesia-Norway_1.pdf
https://www.cgdev.org/sites/default/files/CGD-Climate-Forest-Paper-Series-20-Seymour-Savedoff-Birdsall-Indonesia-Norway_1.pdf
https://www.cgdev.org/sites/default/files/CGD-Climate-Forest-Paper-Series-20-Seymour-Savedoff-Birdsall-Indonesia-Norway_1.pdf
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref65
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref65
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref66
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref66
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref66
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref67
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref67
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref67
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref67
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref68
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref68
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref68
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref69
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref69
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref69
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref69
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref70
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref70
https://www.abab.nl/legal/nieuws/raad-van-state-vernietigt-programma-aanpak-stikstof
https://www.abab.nl/legal/nieuws/raad-van-state-vernietigt-programma-aanpak-stikstof
https://doi.org/10.1080/03066150.2020.1725490
https://doi.org/10.1080/03066150.2020.1725490


waardering van de Nederlandse bevolking over het 
landelijk gebied in Nederland [Results of national 
landscape survey: exploring expectations and appreciation 
by the Dutch population of rural areas in the Netherlands]. 
Wageningen Environmental Research Rapport 2937, 
Wageningen 2019. 

74. van den Berg A., Leensma F., Lenderink T.: Natuuropvattingen in 
Nederland. [Views on nature in the Netherlands]. Raad voor de 
Leefomgeving en Infrastructuur, Rapportnummer 2021/98. 
Enschede, 2021. 

75. Boer T.A., Langers F.: Maatschappelijk draagvlak voor natuur in 
2021 en trends in het draagvlak. [Societal platform for nature in 
2021 and its trends]. Wettelijke Onderzoekstaken Natuur & Milieu, 
WOT-rapport 138. Wageningen, 2022. 

76. van Noordwijk M: Prophets, profits, prove it: social forestry 
under pressure. One Earth 2020, 2:394-397, https://doi.org/10. 
1016/j.oneear.2020.05.008 

77.
•

Amaruzaman S, Trong HD, Catacutan D, Leimona B, Malesu M: 
Polycentric environmental governance to achieving SDG 16: 
evidence from Southeast Asia and Eastern Africa. Forests 2022, 
13:68. 

Conflicts arising from the environment and natural resources sector 
(resource access, loss of functionality) suggest that polycentric en-
vironmental and natural resource governance be strongly pursued to 
achieve SDG 16. Four key elements of polycentric governance (political 
will, legal framework, support from higher-level governance and capa-
city building) play a significant role in achieving three environment-re-
levant SDG 16 targets, in case studies in Vietnam, Indonesia, and the 
Kenya–Somalia cross-border area.  

10 Values and Decisions  

www.sciencedirect.com Current Opinion in Environmental Sustainability 2023, 63:101299 

https://doi.org/10.1016/j.oneear.2020.05.008
https://doi.org/10.1016/j.oneear.2020.05.008
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref74
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref74
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref74
http://refhub.elsevier.com/S1877-3435(23)00046-5/sbref74

	Five levels of internalizing environmental externalities: decision-making based on instrumental and relational values of nat...
	Introduction
	The multiple meanings of ‘internal’
	Proposed typology of internalization
	Application in three case studies
	Sumberjaya
	Reduce Emissions from Deforestation and (Forest) Degradation_Indonesia
	N-deposition in the Netherlands

	From externally driven internalization toward self-transformative processes
	Editorial disclosure statement
	Data Availability
	Declaration of Competing Interest
	Acknowledgements
	References and recommended reading




