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Highlights:

1 We use REDD+ and data on drivers of deforestation and measures of performance to unpack

the politics in policy processes.

2. Deciding what is counted (or not) and how regarding deforestation and who does the
counting is fundamentally political.

3. Technological advances in remote sensing and beyond are a necessary yet insufficient

condition for changing the business as usual of deforestation - and deforestation politics.

4. Examining systematic silences in data and information can enable policy alternatives

towards more equitable futures.



Abstract

Data and information are central to policy processes, as they frame the policy problem, the
design and the implementation of policy, and evaluation of policy impacts. Better data and
information infrastructure is expected to lead to better policies and outcomes, for example, by
enabling transparent decision making and enhancing capacity and accountability. However, the
collection, selection, representation, framing and application of data are not merely technical
and apolitical procedures, but are dependent on the interests represented in the policy processes
they aim to inform. Social scientists have pointed to the “politics of numbers” and their effects
on forests and trees and on the people relying on them, as well as on those involved in their
measurements. We use the case of the Reducing Emissions from Deforestation and Forest
Degradation (REDD+) international initiative and focus on the central aspect of understanding
drivers of deforestation and measures of REDD+ performance to unpack the politics of policy
processes. Data and information are socially constructed, and their interpretations are shaped
by the contexts in which they emerge. Dominant beliefs in the transformative power of new
data and technologies cannot explain why, often, new information does not translate into policy
change and action to halt deforestation. Technological advances in making new and ever larger
amounts of data available for analysis are a necessary yet insufficient condition for changing
the business as usual in deforestation. Through openness, reflexivity and the tackling of
silences in data and information related to the global political economy of deforestation the
scientific community can make a key contribution to more equitable policy change.



1. Introduction

Collecting, interpreting and sharing data and information are central features of contemporary
policy processes as they can enable learning and policy change across different domains. Data
in the form of facts and figures, are organised and contextualised into information, which is
then used in all stages of the policy process. This is an inherently political process, particularly
so in environmental policy arenas that are characterised by multiple actors, diverse interests
and beliefs, and diverse power, operating within and across numerous governance levels
(Turnhout 2018, Brockhaus and Angelsen 2012). Forest-based climate change mitigation and
the case of Reducing emissions from deforestation and forest degradation in developing
countries, and other related activities (REDD+), is such a complex multi-level policy arena.
Here, data and how they are transformed in information are fundamental tools that shape the
very understanding of what drives deforestation, decisions over which REDD+ policies and
measures can best contribute to reducing deforestation and what are useful measures of
performance of forest and climate governance in the Global North and South - fundamentally
defining who gets paid how much for what activity.

There is a risk that forest and climate policy processes (e.g. REDD+) — like other global forest
governance initiatives before — render technical what many scholars consider to be an
ultimately political and politico-economic problem: large-scale forest loss in the Global South
(Peluso and Vandergeest 2001; Moeliono et al. 2020; Peluso and Vandergeest 2020; Skutsch
and Turnhout 2020). In doing so, it hides any question of global justice, especially when data
and information is silent about who receives the benefits when trees are cut or kept standing,
and who bears the burden of any associated costs (Okereke and Dooley 2010; Brockhaus et al.
2021). We argue that bringing out the political dimensions of information, the ‘politics of
numbers’, on deforestation in the Global South and its drivers can help to address effectiveness,
efficiency, and - in particular - equity (the 3Es), when decisions are made on whom to target
with policies and measures, what to change, where to implement and what activities to track

when tackling deforestation and its drivers and agents.

The purpose of this commentary is to exemplify central aspects of the politics of numbers for
the case of the REDD+ policy processes and to critically examine implications of these for the
3Es in REDD+ policy outcomes. We focus on the risks posed by the current politics of data
and information on drivers of deforestation. Our choice does not mean we are ignorant of the
astonishing technical advances in the field or the increasing capacities in forest monitoring,
reporting and verification arguably enabled largely through REDD+ and other policy
investments. Rather, we choose this positioning to draw attention to the unbalanced power
relations and policy implications of how deforestation data are used in order to put social and
environmental justice centre-stage (Klinsky et al. 2017). We conclude by proposing pathways
for forest policy and science that take into account and respond to the politics of numbers in

the political forest.



2. Data and information as an agent of change?

A commonly held premise is that (new) data and information is a powerful agent of change.
Improved knowledge about the state of forests, drivers of forest change, policy options and
associated trade-offs can guide policy approaches away from deforestation and forest
degradation, for example when tracking the New York Declaration forest goals (Forest
Declaration Assessment Partners 2023). The underlying assumption is that new or better data
gained through new technologies, improved capacities, data consistency and uniform reporting
will increase knowledge, transparency and overall efforts to keep trees and forests standing.
This in turn will, presumably, lead to more accountability of government and corporations, and
empowerment of Indigenous Peoples and local communities. It should also support better
performance of policies and measures, as the assumption goes (Mason 2008; Florini 2007),
including in efforts to reduce emissions from the land use sector (De Sy et al. 2018).

This common positive linear techno-economic or techno-ecological framing tend to
depoliticize the understanding of science-policy interactions (Myers et al. 2018; Waller et al.
2020). Evidence suggests that reality does not necessarily match this ideal of rational planning
and governance (Porter 2020). The setting of research agendas, with data collection and
translation into information and disclosure is often biased in favour of the interests of those in
power (Mason 2008; Ojanen et al. 2021). Furthermore, transparency of data can be either
empowering or disempowering depending on who is engaged in the process and its purpose
(Gupta et al. 2014; Romijn et al. 2018). Porter (2020) notes that science is a social construction,
and that claims of data and information as being political are often misunderstood — also by
those providing the information and data. We argue that acknowledging the political nature of
data and information is a first step towards achieving effective, efficient, and equitable policy
outcomes — to not do so would hamper learning and a meaningful engagement with the different
interests at play. In the following we will explore how politics of numbers related to
deforestation in the Global South have evolved with evolving technologies, and have shaped

past and present policies, including REDD+.

3. Data and (new) information on drivers for policies to halt deforestation?
Only a few decades ago, deforestation in the Global South was assessed mainly by the Food
and Agricultural Organization (FAO) through its regular forest resource assessments (FRAs),
conducted since 1948 (FAO 2018). Since the early 1950s the international headquarters of the
Food and Agriculture Organization (FAO) in Rome, Italy are located in the very same building
that in the 1930s during Italy’s fascist regime was the seat of the Ministry of Italian Africa,
later renamed the Ministry of the Colonies, which was abolished in 1953. FAO’s forest
resource assessments were criticised for several reasons, beyond the colonial legacy and the
symbolic meaning of the building choice. For example, the lack of continuous forest surveys

in the countries meant that deforestation rates in the 1980s for most countries in the Global



South were estimated based on the proxy of changes in rural population densities.
Unsurprisingly, using those data in statistical analyses of the causes of deforestation led to a
perfect fit between deforestation rates and population growth. Scholars and technical personnel
often failed to realise the flaw in the data and associated analyses as pointed out by Rudel and
Roper (1997), leading to a collective failure to reflect on the implications of these limitations,
as a historic review of 70 years of FRA reporting suggested (FAO 2018).

In recent decades, the understanding of the primary drivers of tropical deforestation and
forest degradation has shifted away from simplistic Malthusian explanations of deforestation
as caused by the needs and poverty of a growing population and perceived low productivity
of shifting cultivation and smallholdings. Numerous studies point to the political economy of
deforestation and the associated important and often dominant role of (large) commercial
actors and growing demand for forest and agricultural products from global markets to the
political economy of deforestation. In the literature, a major ‘myth-busting’ took place at the
end of the last century, as more attention was given to underlying causes and distant agents of
deforestation, such as global export markets and growing urban demand (Angelsen 1999;
Angelsen and Kaimowitz 1999; Lambin et al. 2001; Rudel 2007). Another important turn in
the literature examined the “political forest” and how state territorialization of forested land
in colonial and postcolonial regimes has laid the basis for the political economy of
deforestation (Devine and Baca 2020; Peluso and Vandergeest 2020, Scott 1998). In Latin
America and Southeast Asia, agribusinesses (cattle ranching, soybean farming and oil palm
plantations) were identified as the main agents of post-1990 deforestation (Rudel et al. 2009;
Boucher et al. 2011; De Sy et al. 2015; De Sy et al. 2019). On the African continent, despite
continued focus on smallholders as drivers (Curtis et al. 2018), large-scale land acquisitions
and forestland conversion are on the rise (Conigliani et al. 2018; Davis et al. 2020; Molinario
et al. 2020). The crucial underlying drivers come from an increasingly globalized economy
and international demand for forestry and agricultural commodities, and mining for valuable
minerals (Pendrill et al. 2019; Giljum et al. 2022).

Technological advances in remote sensing allowed to move away from what at times seemed
to be arbitrary or politically driven reporting towards more transparent measures of real-time
forest cover of high spatial detail (Hansen et al. 2013; Achard et al. 2014; Reiche et al. 2021;
Vancutsem et al. 2021). Such developments make it harder to outright dismiss inaccurate
deforestation data, as observed in Brazil during the Bolsonaro regimel. Spatial assessments
using remote sensing and ground data (e.g., national forest inventories) can link forest changes
to specific land use activities or sectors and thus assess the effectiveness of efforts to curb

emissions from forest conversion. While a number of local (Miiller et al. 2013; Bos et al. 2020),

I https://news.mongabay.com/2019/07/brazilian-amazon-deforestation-surge-is-real-despite-

bolsonaros-denial-commentary/ last accessed.7 May 2024.
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national (Khuc et al. 2018, Masolele et al., 2022) and continental (De Sy et al. 2019, Song et
al., 2021, Popatov et al., 2022 ) studies have assessed proximate and underlying drivers,
appropriate methodologies for national-scale operational monitoring of drivers are still limited
(De Sy et al. 2012). In addition, remote sensing cannot fully differentiate land cover (change)
from land use (change). For example, remote sensing analysis might show that forest was
converted to shrubland, but it will not necessarily give insight into the use of this shrubland
(e.g., low intensity grazing versus “idle” land converted for speculation) (De Sy et al. 2019,
Pendrill et al., 2021). Recent advances in computing technology and deep learning methods
provide opportunities for automated large-scale assessment of land use dynamics following
tropical deforestation at more detailed thematic, spatial and temporal scales (Masolele et al.
2021, Masolele et al. 2024), which might help to understand deforestation patterns more
coherently, but does not translate directly into an understanding of proximate drivers and more

importantly underlying drivers of deforestation, and the question of who is responsible.

Underlying causes, their interactions and relative contributions, need to be analysed and
assessed with a combination of spatially explicit socioeconomic data and other empirical
evidence (Kissinger et al. 2012; Meyfroidt et al. 2013; Goetz et al. 2015). Spatially explicit
assessments of proximate drivers of forest change (De Sy et al, 2019, Masolele et al., 2024) in
combination with analyses of underlying drivers can provide better insight into land use
change, including emission displacement or leakage (Meyfroidt et al. 2020) and carbon
footprints from commodity supply chains (Zaks et al. 2009; Karstensen et al. 2013, zu
Ermgassen et al. 2020), as well as avoid misclassifications and misinterpretations of complex
land uses such as shifting cultivation (Curtis et al. 2018). However, the causal attribution and
quantification of the impact of various sectors and underlying drivers of land use (change) and
forest emissions remain major shortcomings. As underlying drivers increasingly influence
local land use from afar (Meyfroidt et al. 2020) through trade, investments and complex
commodity chains (Henders et al. 2018) and have a global scope (Geist and Lambin 2002;
Rudel et al. 2009; Boucher et al. 2011), remote sensing might reach its limits. Consequently,
broader monitoring and tracking of drivers at the international level, combined with context-
specific information, is vital to understanding the underlying drivers of tropical deforestation
and inform policy (Lambin and Furumo 2023).

Yet, gaps and limits in monitoring capacities and in driver-, agent-, and sector-specific
understandings can also serve as a convenient excuse to engage in tactics of political inaction
and delayed implementation, when missing data and resulting silence is convenient to continue
business-as-usual, or when much attention is given to what is not known, rather than advancing
action on what is known (Carton et al. 2020), for example regarding action to reduce spillover
effects and displacement of emissions from the Global North to the South or efforts to divest

from deforestation driving activities.



4. Equity, power and deforestation politics at different stages of the policy

process

As argued above, the political economy of deforestation shapes and is shaped by information
and data in numerous ways. We observe institutional stickiness supporting business-as-usual,
rather than policy change in favour of retention of primary forest and support of local people
and livelihoods, for example, when colonial rules and benefit structures persist (Assembe et al
2013; Pietarinen et al. 203) and formal power to monitor and report on deforestation and
reforestation rests with government structures that are linked to entrenched business-as-usual
interests (Brockhaus et al. 2012; Windey and Van Hecken 2019; Dkamela et al. 2014), as was
the case for Indonesia’s reforestation fund (Barr et al. 2010). Data and information are routinely
used selectively to represent and advance specific interests, for example, when choices are
made in setting reference levels (West et al. 2023) or regarding the persistent absence of spatial
data collection and reporting about new land acquisitions and large-scale land investments
(Davis et al. 2020). The choice of performance indicators that measure success in efforts to halt
deforestation often reflect stickiness of particular ideas and associated narratives as well as
institutions that blame specific social groups and have been dominant since colonial times
(Wong et al 2022; Arts et al. 2019; Di Gregorio et al. 2015, 2017). Resulting alleged policy
solutions, such as “reducing birth rates of African women” (Searchinger et al. 2019) or the
sedentarization of shifting cultivators and pastoralists (e.g. Choudhury et al. 2021) reflect ideas
of blame that risk to stigmatise those that in fact often already carry the costs of deforestation
(Brockhaus et al. 2021).

We also argued that data and information are crucial elements in REDD+ policy processes
across all four critical stages of the policy cycle: (i) In REDD+ problem definition and agenda
setting, tropical deforestation is mainly defined as a ‘global’ policy problem, yet blame most
often falls on forest dependent communities, and such views then define policy makers agendas
(Skutsch and Turnout 2020; Di Gregorio et al. 2013); (i1) in REDD+ policy design, starting
condition, as well as solutions and desired futures are modelled and promoted without
transparency over the underlying assumptions and worldviews (Loft et al. 2017, Luttrell et al
2013), (ii1) in the implementation of REDD+ policies and measures, rules are enforced on those
who are blamed for the problem leading to inequitable burden sharing (Wong et al. 2019) and
(iv) in REDD+ policy evaluation stakes are very high because performance measurement
determine results-based payments and overestimation of emission reduction have been the
norm in unregulated markets (Rifai et al. 2015; West et al. 2023). From this perspective, data
and information represent a source of power for powerful business-as-usual interests, but at the
same time it can be a potential tool for change in these status quo. The politics of numbers of
who counts what and who selects, packages and feeds information and how across all policy
stages in environmental policy domains (see Figure 1). They define how environmental
problems are understood, and which solutions are deemed the best, what and who is
problematised, irrespective of being effective, efficient or equitable. When asking whose



reality counts, Chambers (1986:17) points out that “counting promotes the counter and demotes
the counted.” Indeed, to paraphrase Albert Einstein, not all that counts is actually counted, nor
are those that count necessarily taken into account. Rather, those that ‘should’ count, for
example indigenous people and local communities, are often ignored, or simply overlooked in
policy processes (Radcliffe and Radhuber 2020).
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Figure 1: Information, Institutional stickiness, Interests, Ideas and the policy cycle: deforestation
policies and underlying equity dimensions

The Figure (1) highlights how, in the context of REDD+, the political dimensions of data and
information directly affect equity through a wide array of actions (problematising, defining,
coordinating, monitoring, reference level setting, and assessing), as well as effectiveness and
cost-efficiency. The figure shows the various political dimensions in a stylized REDD+ policy
cycle: dominant worldviews and beliefs define what or who is problematized when REDD+
agendas are set and policies are designed; benefits and burdens are determined by both the
problem framing and by what is, and what can be, measured as policies are implemented; and
transparency and accountability questions come to the forefront when policies and outcomes
are assessed and evaluated, including when they are not. For example, countries’ efforts to
effectively, efficiently and equitably halt deforestation might be jeopardized when dominant
REDD+ discourses, policies and measures focus on smallholders, while ignoring large-scale
drivers of deforestation (Salvini et al. 2014; Weatherley-Singh and Gupta 2015; Weatherley-
Singh and Gupta 2018; Windey and Van Hecken 2019; Pham Thu et al. 2020; Delabre et al.
2020; Skutsch and Turnhout 2020) and when reference level setting becomes arbitrary or



subject to systematic biases (Angelsen 2017). The inherently political decisions over what data
and information is produced and used in the policy process, affect both the cost-efficiency and
effectiveness of REDD+, supply chain and other anti-deforestation measures (Gardner et al
2019), with clashes of belief systems and habits among those measuring often resulting in
shallow implementation rather than transformation (Ochieng et al. 2018; De Sy et al. 2019).
However, the biggest concerns regarding data and information on REDD+ relate to equity.
Questions such as: “Transparency for whom?”” and “Accountability towards whom?” (Forsyth
and Walker 2008) reveal just some of the pros and cons in the advancement of remote sensing.
Equity comes to the forefront when we ask whose worldviews matter in defining the (il)legality
of deforestation, or how international bodies such as the FAO as well as national governments
define forests in the first place- e.g. whether they include or not plantations - affects what counts
as deforestation and what counts as REDD+ progress. Equity outcomes, beyond effectiveness
and efficiency of emission reductions, are co-determined by who decides what is measured,
who owns the technology and algorithm employed (Gupta et al. 2012; Gupta and Mason 2016),
who is blamed for deforestation and forest degradation and whose voice is the loudest
(Brockhaus et al. 2014). What is chosen to be measured contributes to determine the
distribution benefits and burden of (REDD+) policies and measures (Dwisatrio et al. 2021;
Pham Thu et al. 2020; Delabre et al. 2020; Skutsch and Turnhout 2020; Arts et al 2024).

Investigating these questions leads us into a “political forest”, where forest science and
expertise serve selected powerful interests that have long benefitted from deforestation
especially where scientific forestry models developed in the Global North are promoted in
neocolonial regimes (Peluso and Vandergeest 2020; Wong et al. 2022). The political
dimensions of data and information are most often overlooked and ignored when policy
problems are represented or managed as exclusively technical problems, as has been the case
for REDD+ (Li 2007; Myers et al. 2018; Moeliono et al. 2020).

5. Conclusion
New technologies, data and information are necessary yet insufficient conditions for
transforming forest and land use policy and practice away from the business-as-usual trends of
deforestation. Politics and power relations shape numbers, data and information, and the
infrastructures that produce and reproduce them. The physical structures in the making of
numbers, the history of organisations and institutions involved, the guidelines and rules used,
the funding provided, and the practices applied when data are collected and analysed all reflect
selected interests and dominant narratives around forests d in the Global South. They define
what is counted, how, when, where and by whom. Data availability is of great importance, but
draws attention nearly exclusively to specific time periods (e.g., available satellite images),
localities, resolution, and activities for which these data are available. Conversely, politics and
power relations also determine the absence of key data and information, implicit decisions over



what not to count and how to interpret silences, complexities, fluidities, and simmering
struggles in the political forest.

In this commentary, we have unpacked some of the politics underlying efforts to halt
deforestation for the case of REDD+. Information and data both construct and reinforce a
political forest and create trade-offs between effectiveness, efficiency and equity throughout
the REDD+ policy process, from agenda setting to design, implementation and evaluation. In
practice, this means that political will — and willingness to acknowledge and engage with the
politics and power asymmetries about what is measured and what is not — requires those
providing data and information to have the awareness about and the courage to see themselves
within the broader political economy of deforestation. Demonstrating awareness and openness
over underlying assumptions and ideas when modelling and measuring deforestation;
exercising reflexivity over the implications of current as well as past data collection, analyses,
and uses of information; and tackling the silences in data and information related to the
complex spatial and temporal connections in global land use systems are initial contributions
that the scientific community ought to provide to ensure that REDD+ related information is

useful for more effective, efficient and equitable policy change.
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