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For over 20 years, forest management certiﬁcation—particularly that of the Forest Stewardship Council
(FSC)—has been promoted as a way to manage tropical natural forests responsibly. To shed light on the current
and historical trends of this market-driven, forest governance intervention, we obtained information from the
public summaries of evaluation reports belonging to 543 forest management units (FMUs) located in the tropics
and covering 20 years of certiﬁcation, from 1995 until 2016. Additionally, we analyzed 4621 corrective action
requests (CARs) issued by third-party auditors during the initial certiﬁcation attempts of companies and groups
managing tropical natural forests to increase our understanding of the nature of problematic management issues
and their evolution across diﬀerent regions. By the end of 2016, most of the certiﬁed forest area was located in
Africa, followed by the Americas and Asia. The tropics experienced a period of stagnation regarding certiﬁed
area growth during the last decade, partly as a consequence of a pantropical wave of certiﬁcate terminations that
started in 2008, having a severe impact in the Americas and a moderate one in Asia and Africa. Our results
suggest that FMUs that remain certiﬁed for relatively more extended periods are more resilient against external
economic pressures. One implication is that managers and policymakers should develop mechanisms to encourage long-term certiﬁcation, particularly among small-holders as the amount of certiﬁed area managed by
groups (i.e., communities and groups of small companies) has decreased throughout the last decade. We
highlight the importance of looking into the temporal and regional dynamics to get a broader perspective of FSC
certiﬁcation at the tropical level.

1. Introduction
Forest management certiﬁcation emerged in the early nineties as
one of the initiatives aiming to change the modes of environmental
governance from top-down approaches based on state coercion, to
others more compatible with neoliberal ideas, such as market-based
conservation initiatives (Bartley, 2007; Bernstein and Cashore, 2004).
Currently, forest management certiﬁcation is well established as a
widely applied private instrument that complements public forest
policy instruments (FAO, 2014). The idea behind certiﬁcation follows a
simple logic. Its proponents claim that it stimulates producers to improve their environmental, social, and economic performance by providing them with ﬁnancial or reputational incentives to meet certiﬁcation standards and engage in sustainable forest management (Miteva
et al., 2015). Incentives are created by empowering consumers to differentiate among goods and services on the basis of their social and
environmental attributes and eﬀects, resulting in the creation of price

premiums and increased market access for certiﬁed products (Blackman
and Rivera, 2011). The fact that around 30% of the roundwood produced globally in 2015 came from certiﬁed forests (527.1 million m3;
UNECE and FAO, 2015) is a measure of the success of certiﬁcation.
The Forest Stewardship Council created the ﬁrst forest certiﬁcation
scheme in 1993. Since then, competing schemes have sprung up all
around the world, including the so-called producer-backed schemes
that arose in part as a response from the industry and trade organizations to counterbalance the leverage that the WWF and other NGOs had
in the FSC's establishment (Peña-Claros et al., 2009; Bloomﬁeld, 2012).
The most important of these schemes is the Program for Endorsement of
Forest Certiﬁcation (PEFC). Created in 1999 as an umbrella organization, PEFC now endorses 45 national certiﬁcation systems (Bloomﬁeld,
2012; Programme for the Endorsement of Forest Certiﬁcation Schemes
(PEFC), 2019). Although industry actors formed these programs partly
to thwart the FSC's growing inﬂuence, the ensuing mix of competition
and adaptation turned forest certiﬁcation into a dynamic, multifaceted,
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and rapidly growing ﬁeld (Bartley, 2007). By mid-2017, the total forest
area certiﬁed by FSC and PEFC (with double-counting subtracted) was
431.4 M ha, most of which located outside of the tropics (UNECE and
FAO, 2018). This development is paradoxical as forest management
certiﬁcation was initially created to reduce the loss of tropical forests
(Durst et al., 2006). Consequently, it seems relevant to assess the historical and current trends of forest management certiﬁcation in the
tropics to understand the factors aﬀecting its implementation. To do so,
we focused on natural tropical forests certiﬁed under the FSC scheme.
Although the FSC provides general trends on the development of certiﬁcation throughout the world, speciﬁc information for natural tropical forests is not available at the FSC portal (https://ic.fsc.org/en) and
to our knowledge in the literature.
Since the inception of the FSC in 1993, a relatively low amount of
eﬀort has been made to assess the impacts of certiﬁcation schemes on
sustainable forest management. One of the main reasons behind this is
that on-the-ground studies are costly, time-consuming, and labor-intensive (Peña-Claros et al., 2009). Blackman and Rivera (2011) conducted a review of the producer-level beneﬁts of several certiﬁcation
schemes targeting a range of products and services. They concluded
that the evidence to support the hypothesis that certiﬁcation beneﬁts
the environment or producers is limited and found only eleven published studies on the eﬀects of forest management certiﬁcation (none of
which were considered rigorous by the authors). A more recent review
of 40 studies suggests that certiﬁed tropical forests are better than
forests managed conventionally for several environmental outcomes,
but the same could not be said of social and economic outcomes due to
a lack of evidence (Dasgupta and Burivalova, 2017). While a few more
studies have been published on the subject (e.g., Teitelbaum and Wyatt,
2013; Cerutti et al., 2014; Kalonga et al., 2016), the evidence base remains slim and results are mixed.
In the past, researchers have used several approaches to assess the
impacts of forest management certiﬁcation. Four main approaches have
been identiﬁed (Blackman et al., 2014; Romero et al., 2013): (i)
quantitative evaluations based on direct observation, where researchers
compare the average on-the-ground outcomes of certiﬁcation between
samples of certiﬁed and uncertiﬁed forest management units (FMUs);
(ii) qualitative analyses based on interviews, which are an indirect way
of measuring the impact of certiﬁcation, mainly through the use of
structured interviews; (iii) qualitative analyses based on secondary
data, relying mostly on reviews of existing literature; and (iv) analyses
of the corrective action requests (CARs) issued to FMUs by third-party
evaluators.
To date, the vast majority of studies that have assessed the impact of
certiﬁcation have relied on secondary information. Unfortunately, most
of these studies do not allow establishing real causal relationships between certiﬁcation and any observable changes in the outcomes of
forest management, and often lack a credible counterfactual
(Burivalova et al., 2017). Recently, new methods are being developed
to empirically evaluate the extent to which certiﬁcation is driving observable outcomes of forest mangement directly and indirectly and to
determine how other processess and interventions may also be contributing to these outcomes (Romero et al., 2017). These methods are
promissing but so far have only focussed on few aspects of forest
management (e.g., implementation of reduced impact logging, Ellis
et al., 2019).
CAR analysis has often been used to gain knowledge about the
nature and dynamics of the problems that exist at the FMU level.
Although this approach does not allow to determine the direct impacts
of certiﬁcation on forest management, it provides detailed information
about the changes in procedures and on-the-ground conditions that
forest managers must make to either obtain a new certiﬁcation or retain
an existing one (e.g., Blackman et al., 2014; Rametsteiner and Simula,
2003; Teitelbaum and Wyatt, 2013). This method relies on public reports produced during the certiﬁcation process under the FSC scheme,
which are becoming increasingly clearer, better organized and easier to

access as a result of the FSC's strong emphasis on transparency. For that
reason, looking into the focus of CARs through time oﬀers an understanding of which aspects of forest management are being improved
through certiﬁcation.
The objective of this study is to determine the current and historical
general trends of FSC certiﬁcation in the tropics and to provide insights
into the nature of problematic management issues and how these issues
have evolved across diﬀerent regions (Romero et al., 2013). This study
is based on a CAR analysis and includes data from FMUs that became
certiﬁed between 1995 and 2016, thus spanning almost the whole
history of forest management certiﬁcation in the tropics.
2. Methodology
We collected the data from the public summaries of certiﬁcation
reports produced by third-party certiﬁcation bodies from 1995 up to
November 2016. Data henceforth referred to as current corresponds to
information obtained up until the end of the study period. All of the
FMUs included in our study were located in the tropics—deﬁned as the
area between the tropics of Cancer and Capricorn—and at some point in
time had their forest management certiﬁed under the FSC scheme. To
obtain the public summaries of FMUs certiﬁed up to October 2008, we
relied on the repositories of the diﬀerent certiﬁcation bodies as a centralized repository was not available before that time, and on extensive
searches on the internet to ﬁnd missing reports. We downloaded all the
documentation after that from the FSC webpage. The public summaries
corresponded mainly to initial certiﬁcation attempts, but when these
were not available, we resorted to any subsequent recertiﬁcation reports. In total, we obtained documentation for 543 FMUs located in the
tropical region, for which we collected basic information from the
public summaries (Table 1A). We collected additional information from
the reports of a subset of 252 FMUs that managed natural tropical
forests (Table 1B). This information was used to describe the main
trends of FSC certiﬁcation in the tropics since the certiﬁcation movement began. Our sample only includes FMUs for which documentation
was readily available, but does not include all FMUs that have been
certiﬁed in the tropical region at a given moment in time. Although the
total number of FMUs that have ever been certiﬁed is not known, we
believe that we have managed to include about 90–95% of them in our
sample.
2.1. The probability of remaining certiﬁed through time
We obtained the current (2016) certiﬁcation status (valid, terminated or suspended) of 244 FMUs managing natural tropical forests,
and when applicable, the date of termination or suspension. This approach allowed us to calculate the number of years that each FMU had
retained its certiﬁcation. These data points represent the time until an
event occurs, the event in question being the termination or suspension
of a given certiﬁcate. Out of the 252 FMUs that managed natural tropical forests, we only included 244 in this analysis because for eight of
them we could not ﬁnd either their current status or their date of termination.
A myriad of factors may inﬂuence the probability that an FMU retains its certiﬁcation through time, among which some of the characteristics of FMUs themselves may play an important role. To test this
assumption, we used the Kaplan-Meier test to estimate the survival
curves of FMUs divided by (I) continent (the Americas, Africa, Asia and
Oceania), (II) size class, (III) type of certiﬁcate holder (group, individual and state) and (IV) year of certiﬁcation. For the size class, we
grouped FMUs according to their size as follows: small (< 10,000 ha),
medium (10,000–100,000 ha) and large (> 100,000 ha). In the case of
year of certiﬁcation, we divided the FMUs into four groups: 1995–1999,
2000–2005, 2006–2010 and 2011–2016. We then used the log-rank test
to determine whether the produced within-groups curves were similar
to each other (Kleinbaum and Klein, 2006).
2
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initial certiﬁcation reports produced during two periods, 1993–2003
and 2004–2016, of FMUs managing tropical natural forests. Similarly,
we compared the number of times criteria were mentioned between
early-certiﬁed and late-certiﬁed FMUs per continent using the following
time divisions: (I) 1997–2006 and 2007–2016 for the Americas, (II)
2001–2008 and 2009–2016 for Asia, and (III) 2004–2009 and
2010–2016 for Africa. These time ranges encompass FMUs managing
natural tropical forest that were certiﬁed in each continent during the
study period and considers the fact that forest certiﬁcation started at
diﬀerent moments in time in the diﬀerent continents.

Table 1
General information obtained from public summaries of certiﬁed FMUs located
inside the tropical region. Adapted from Peña-Claros et al. (2009).
Variables

Categories

A. Information collected from the public summaries of all certiﬁed forest operations
found in the tropical region.
Region
Africa, America, Asia, Oceania
Certiﬁcation body
Name of the certiﬁcation body
Country
Name of the country in which forest
operation is based
Company
Name of the company
Forest Biome
Tropical, subtropical, temperate
Forest type
Natural forest, plantation, mixed
Forest type being harvested
Natural forest, plantation, mixed
Total area certiﬁed
Area (ha)
Area certiﬁed per use
Area of natural forest, plantation, protected
areas, other uses (ha)
Date of the ﬁrst certiﬁcation
Year
Status of certiﬁcate (2016)
Valid, invalid, suspended
Date of termination or
Year
suspension

3. Results
We identiﬁed 543 forest management units that had received FSC
forest management certiﬁcation between mid-1995 and late-2016 in
the tropical region, representing over 26 M ha of certiﬁed lands. Only
59% of the certiﬁcates (321 FMUs) were valid at the end of the study
period, covering an area of approximately 15.83 M ha. The rest of the
FMUs had either lost their certiﬁcation (36%, 195 FMUs), had it suspended (3%, 16 FMUs), or had no information available on the subject
(2% of, 11 FMUs).

B. Information collected from the public summaries of certiﬁed forest operations
managing natural tropical forests.
Product harvested
Timber, non-timber forest product, services
Certiﬁed holder
Individual, group, state
Type of group
Small Low Impact Forest (SLIMF) or not
Reports available
Initial certiﬁcation report, recertiﬁcation
reports
Silvicultural system
Clear cutting, strip cutting, shelterwood,
group, selective
Minimum cutting diameter
(cm)
Logging intensity
(m3/ha)
Seed tee retention
Trees retained (%)
Duration of cutting cycle
(years)
Silvicultural system applied
Forest tending, soil preparation, and
fertilization, prescribed burning
Sources of assumptions
Inventory data, permanent sample plots,
yield tables, literature
Extracted volume
Volume (m3)

3.1. General trends of certiﬁcation
Historically, most of the certiﬁed forest area has been used for the
production of timber and non-timber products (96%). These production
forests can be broadly classiﬁed as natural forests (73%), plantations
(21%), or a mix between the previous categories (2%) (Fig. 1). Historically, areas set aside for protection amount to 1% of the total certiﬁed area. No information about the type of forest being managed was
available for 3% of the FMUs.
Certiﬁed FMUs within the tropics classify their forests as belonging
to diﬀerent biomes, ranging from tropical to temperate forests, the
latter typically found in high altitude areas. Historically, most of the
certiﬁed area has been in the tropical biome (391 certiﬁcates,
21.84 M ha), followed by the subtropical biome (66 certiﬁcates,
2.95 M ha), and the temperate biome (52 certiﬁcates, 0.34 M ha).
Interestingly, one FMU in Mexico located in a mountainous region with
altitudes reaching up to 3370 masl classiﬁed its forest biome as boreal
(831 ha). In the case of seven FMUs, the forest being managed belonged
to more than one biome (0.58 M ha). No information was available for
26 certiﬁcates (0.62 M ha).
By late 2016, there were 147 FSC certiﬁed FMUs that managed
natural tropical forests, representing a total area of approximately
11.8 M ha. Most of the certiﬁcates were located in the Americas (100
certiﬁcates), followed by Asia (29 certiﬁcates), Africa (17 certiﬁcates),
and Oceania (1 certiﬁcate). Regarding certiﬁed forest area, Africa
headed the group (5.45 M ha), followed by the Americas (3.67 M ha),
Asia (2.69 M ha), and Oceania (193 ha). During the last decade, Africa
gained much terrain due to the certiﬁcation of several large FMUs,
particularly in Gabon, Cameroon, and the Republic of Congo. At the

2.2. Corrective action requests through time and by continent
We extracted the FSC criteria mentioned in the list of CARs given by
independent evaluators to FMUs during their initial certiﬁcation attempts. Each CAR is typically related to one or more of the criteria. Out
of the 252 FMUs that managed natural tropical forests, we limited the
CAR analysis to 227 for which we were able to ﬁnd the public summary
reports of their initial certiﬁcation attempts. While several authors have
categorized CARs to a predetermined set of thematic areas (e.g.,
Newsom and Hewitt, 2005; Blackman et al., 2014), we followed the
approach of Peña-Claros et al. (2009) and used the topic of each criterion directly in our analysis. We have found that categorizing CARs
tends to be a subjective exercise—diﬀerent people may assign the same
CAR to diﬀerent categories (Peña-Claros et al., 2009). In total, we extracted 4621 CARs, referring to FSC criteria 5477 times (1.18 criteria
per CAR).
The certiﬁcation movement reached diﬀerent parts of the world at
diﬀerent moments in time. In consequence, it is interesting to determine whether FMUs in regions where the certiﬁcation movement
arrived relatively late were given a diﬀerent conﬁguration of criteria by
the evaluators when compared to the regions where certiﬁcation began
at an earlier time (e.g., Africa vs. South America). We expected to observe clear diﬀerences in both the number and focus of criteria found in
the initial certiﬁcation reports at a continental level. Therefore, we
compared the frequency of criteria found in the general sample with
that of the continent (Africa, the Americas, Asia) sample using Chisquare tests. This analysis was not performed for Oceania due to the low
number of FMUs in this region (in total 4 FMUs certiﬁed).
Considering time as a possible explanatory variable, we used Chisquare tests to compare the frequency of criteria mentioned in the

Fig. 1. Historically certiﬁed forest area in the tropics classiﬁed by the type of
forest managed and the management purpose (in parenthesis).
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similar until 2008, when group managed FMUs lagged behind due to an
increase in certiﬁcate termination relative to certiﬁcate creation
(Fig. 3d). Although the group category has remained behind relative to
the individual category in the net number of certiﬁcates, their rate of
increase has remained similar since 2008.
3.2. The probability of remaining certiﬁed through time
FSC certiﬁcates are issued for ﬁve years, after which FMUs must
seek recertiﬁcation (with audits being carried out annually). The
average time that the sample of 244 FMUs (see section 2.1.) retained
their certiﬁcation during the study period was 5.9 years, with a maximum of 21 years. Around half of the FMUs were certiﬁed for 1–5 years,
while 20% of them were certiﬁed for 6–10 years, 14% for 11–15 years,
and 4% for 16–20 years. < 1% of the FMUs were certiﬁed for > 20
years and 9% for less than one year.
The probability of an FMU remaining certiﬁed through time was not
aﬀected by the continent in which it is located (Log-rank, ChiSquare = 3.028, p = .387), its size (Log-rank, Chi-Square = 2.949,
p = .241) or the type of certiﬁcate holder (Log-rank, ChiSquare = 0.179, p = .915). The probability of remaining certiﬁed was
only aﬀected by the year in which the FMU received its certiﬁcation
(Log-rank, Chi-Square = 18.835, p < .0005). The highest probability
of remaining certiﬁed was found among FMUs that received their certiﬁcation in 1995–1999 (median survival time of 16 years) and the
lowest for FMUs certiﬁed in 2006–2010 (median survival time of
5 years). The other two groups were intermediate (Fig. 4).

Fig. 2. Cumulative area of FSC certiﬁed tropical natural forest through time,
indicating the historically certiﬁed total area and the area certiﬁed at any given
year (the diﬀerence is due to the termination of certiﬁcates).

same time, a large number of certiﬁcates were terminated in the
Americas, considerably reducing the certiﬁed area in this region.
Historically, the Americas have had the largest amount of certiﬁed area
(8.24 M ha), followed by Africa (7.96 M ha), Asia (3.32 M ha), and
Oceania (0.19 M ha). Most of the certiﬁcates that were active in 2016
belonged to FMUs in Mexico (51 certiﬁcates), followed by Brazil (19
certiﬁcates), Indonesia (17 certiﬁcates), Bolivia (8 certiﬁcates) and 19
other countries (52 certiﬁcates). The majority of the certiﬁed forest area
was, however, in the Republic of Congo (2.47 M ha), Indonesia
(2.36 M ha), and Gabon (2.03 M ha).
Overall, the area of certiﬁed tropical natural forest has increased
over time. The period from 2003 to 2009 experienced a fast increase in
the certiﬁed area, going from about 2 M ha to over 11 M ha (Fig. 2).
However, from 2009 onwards the rate of increase in the net certiﬁed
area dropped dramatically as many certiﬁcates were terminated during
this period, particularly in the Americas. In 2009–2016, the net increase
in certiﬁed area was a little < 2 M ha, while the seven previous years
experienced an increase of over 8 M ha.
These trends behave diﬀerently when analyzed at a continental
level. The Americas experienced a steady decrease in certiﬁed natural
tropical forest area since 2008 (Fig. 3a). In this region, 69 FMUs lost
their certiﬁcates in 2008–2016, representing an area of almost
3.5 M ha. Conversely, the certiﬁed area in Africa increased dramatically
since 2007, from less than one to nearly 5.5 M ha. This growth shows a
step-wise pattern, due to the certiﬁcation of a few very large FMUs in
2007–2009 and 2013. Asia has sustained a steady growth in the certiﬁed area and is likely to surpass the Americas during the coming years
if these patterns remain constant. In the 2008–2016 period, Africa and
Asia only lost eight certiﬁcates each, representing 1.8 M ha and
0.6 M ha, respectively. Interestingly, the number of certiﬁcates granted
in the Americas rose overall since 2008 (Fig. 3b). Certiﬁed FMUs in the
Americas tend to be on average 2.5 times smaller than in Asia and almost nine times smaller than in Africa; however, there is a considerable
variation in these values.
There are three main categories of certiﬁcate holders: (I) group
certiﬁcates, which refer to FMUs managed by communities or groups of
small companies; (II) individual certiﬁcates, including FMUs managed
by large companies; and (III) state certiﬁcates, comprising FMUs
managed by the state. Historically, individually managed FMUs are on
average six times larger than those managed by groups and two times
larger than those managed by the state. By late 2016, individuals
managed the majority of the certiﬁed area (88% of the area, Fig. 3c).
The amount of certiﬁed area managed by individuals experienced a
rapid increase from 2003 until 2009, at which point the rate of increase
slowed down to pre-2003 levels. The area of group managed FMUs
peaked in 2007 and since then has experienced a slow but steady decrease. State-managed FMUs have increased at a slow rate through
time. The number of certiﬁcates shows a diﬀerent pattern, with the
number obtained by group and individually managed FMUs remaining

3.3. Trends in common problems found
We constructed a database with 4621 CARs extracted from the
public summaries of initial certiﬁcation reports belonging to 227 FMUs
that managed natural tropical forests and at some point had their forest
management certiﬁed under the FSC standard. CARs that could be addressed once FMUs obtained their certiﬁcation (minor CARs) represented 78% of the sample, while 22% of the CARs had to be solved
before the FMUs became certiﬁed (major CARs). CARs referred to FSC
criteria 5477 times, averaging 1.18 criteria mentioned per CAR. At the
tropical level, eleven criteria made up about 50% of the total number of
criteria mentioned in initial certiﬁcation reports. Of these eleven criteria, the ﬁve most common were criterion 4.2 (health and safety for
employees and their families), 8.3 (chain of custody), 7.1 (management
plan content), 6.5 (impact of logging operation), and 8.2 (monitoring of
forest management indicators).
The number of times criteria were mentioned in CARs of FMUs located in the Americas did not diﬀer signiﬁcantly from the pattern observed for the whole tropical region (Chi square = 52.4, p > .1, Fig. 5).
On the other hand, the number of times criteria were mentioned in
Asian and African FMUs diﬀered signiﬁcantly from the general distribution observed in the tropics (for Asia, Chi square = 89.79,
p < .001; for Africa, Chi square = 119.71, p < .001).
3.3.1. Common problems per decade
We tested whether time accounts for some of the variation in the
number of times criteria were mentioned in initial certiﬁcation reports.
The frequency of criteria of FMUs certiﬁed during the ﬁrst decade of the
certiﬁcation movement (1997–2006) diﬀers signiﬁcantly from that of
the second decade (2007–2016) (Chi-Square = 1283.405, p < .001).
The most signiﬁcant diﬀerence is the substantial rise in the number of
times criteria 8.3 (chain of custody) was mentioned in the second
decade relative to the ﬁrst (Fig. 6). In addition, criteria related to
principle 9 (maintenance of high conservation value forests) also became signiﬁcantly more frequent during the second decade. On the
other hand, criterion 5.6 (harvesting regulations) decreased signiﬁcantly in frequency during the second decade.
4
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Fig. 3. Net cumulative area of FSC certiﬁed tropical natural forest and net cumulative number of certiﬁcates per continent (a, b) and type of certiﬁcate holder (c, d)
through time.

Americas,
Chi-Square = 1471,
p < .001;
for
Asia,
ChiSquare = 224.49, p < .001; for Africa, Chi-Square = 39.83,
p < .001). In the Americas, where FSC certiﬁcation has been present
for the longest time, the diﬀerences between the two considered periods
were very similar to the diﬀerences found between the ﬁrst and second
decades of the certiﬁcation movement at the tropical level (see Section
3.3.1).
In Asia, issues related to criterion 4.2 (health and safety for employees and their families) were a lot more common than expected in
FMUs certiﬁed in 2009–2016 when compared to 2001–2008. Similarly,
problems related to criterion 6.5 (impact of logging operation) and 9.4
(monitoring of measures employed to maintain or enhance high conservation value forests) became more pervasive in late-certiﬁed FMUs
in this region. Some criteria became less frequent than expected among
Asian FMUs during 2009–2016 when compared to the previous period.
For example, 2.2 (local communities maintain control unless they delegate it), 5.6 (harvesting regulations), and 5.1 (economic viability).
In Africa, issues related to principle 1 (compliance with laws and
FSC principles) displayed a higher frequency than expected in
2010–2016 when compared to 2004–2009. Issues related to principle 8
(monitoring and assessment), however, were less frequent in late-certiﬁed FMUs.
Fig. 4. Survival curves of FMUs that obtained their certiﬁcation in 1995–1999,
2000–2005, 2006–2010 and 2011–2016. The curves represent the probability
(Y-axis) that an FMU survives past a certain number of years (X-axis).

4. Discussion
Forest management certiﬁcation has played an increasingly important role in global forest governance during the last two decades.
The certiﬁcation scheme developed by the Forest Stewardship Council
since 1993 is by far the most important in the tropical region regarding
area coverage. Our study sheds light on some of the major trends that
the FSC certiﬁcation scheme has displayed in the tropics through time
and across regions from 1995 until 2016.

3.3.2. Common problems per period at the continent level
We looked at each continent individually and divided FMUs into
two periods of approximately the same length, depending on the year
FMUs started to become certiﬁed in each continent. We compared the
number of times criteria were mentioned in the initial certiﬁcation
reports of early-certiﬁed and late-certiﬁed FMUs, and found that in all
cases there were signiﬁcant diﬀerences between the periods (for the
5
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Fig. 5. Criteria that are mentioned more (values larger than 0) or less (values < 0) in initial certiﬁcation reports of FMUs in the Americas, Africa and Asia than it was
expected relative to the distribution found for all the FMUs included in the sample (i.e., the whole tropical region). As a rule of thumb, the limits to consider a
criterion as being mentioned signiﬁcantly more or less are 2 and − 2, respectively. For the complete list of criteria, see Appendix 1.

forest (Keenan et al., 2015). An assessment carried out by ITTO in 2011
found that 53.3 M ha of tropical natural forest were under management
consistent with sustainability (Blaser et al., 2011). This means that FSC
certiﬁed natural forests currently represent roughly 22% of the total

4.1. Trends in certiﬁed forest area through time
The total area of forested land in the tropics amounts to 1770 M ha,
approximately 97% of which is natural forest and only 3% is planted

Fig. 6. Percentages of criteria found in initial certiﬁcation reports during the ﬁrst (1197–2006) and second (2007–2016) decades of the certiﬁcation movement. For
the complete list of criteria, see Appendix 1.
6
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FMUs in Africa and Asia recovered faster from the economic turmoil
because they were already exporting to the Asian market, which was
less impacted by the crisis, or they started doing so soon after it occurred. For example, many forestry companies in Cameroon that depended on the European market reduced their activities and laid oﬀ
workers by mid-2008, but returned to normal levels of operation during
2010 because they increased their exports to China (Sayer et al., 2012).
Individually owned FMUs manage most of the certiﬁed area.
Consequently, forest management certiﬁcation schemes have been criticized under the premise that they mostly beneﬁt individual ownership, while smallholders, communities and those managing forests at
low intensity are left behind. Our results showed that individually and
group managed FMUs gain certiﬁcation at a similar rate, but the former
manage much larger areas than the latter (Fig. 3c,d), which supports
earlier observations (Peña-Claros et al., 2009). Additionally, the area
managed by groups was predicted to keep expanding with time (PeñaClaros et al., 2009) as local and indigenous communities were increasingly being granted legal access to the forest in tropical countries
and because the FSC developed several mechanisms targeting small and
low-intensity managed forests (SLIMFs). Our results illustrate that this
did not happen at the expected rate, because the net area under group
certiﬁcation started to diminish in 2008 and 2009. This negative trend
probably occurred because most group certiﬁcates were located in the
Americas, where the wave of certiﬁcate termination mentioned above
hit hardest.
We carried out a survival analysis to assess if FMU characteristics
inﬂuence the probability of an FMU retaining its certiﬁcation past a
certain number of years. We found that the year in which the FMU
received its certiﬁcation was the only characteristic among the tested
ones that aﬀected this probability. FMUs certiﬁed between 2006 and
2010 displayed a median survival time of only 5 years (Fig. 4), which
indicates that these FMUs only had a 50% chance of getting recertiﬁed
after the ﬁrst certiﬁcation period. It is possible that the low probability
of survival among FMUs certiﬁed during this period was driven by the
external circumstances that caused the 2008 wave of certiﬁcate termination.
A noteworthy conclusion that one can draw from this analysis is that
older certiﬁed FMUs seem to have shown more resilience towards external pressures than FMU that had been certiﬁed for ≤5 years before
2008. Therefore, oﬀering continuous support (e.g., technical and ﬁnancial) to promote the long-term certiﬁcation of FMUs, particularly
among smallholders, might be an excellent strategy to increase their
resilience and to help them overcome diﬃcult economic periods. That
is not to say, however, that resilience is merely an artifact of the length
of time an FMU has been certiﬁed. The extent to which forest managers
respond to the feedback they receive from auditors may also play an
important role. Another possibility is that FMUs that have been certiﬁed
relatively longer have had more time to integrate the feedback into
their management practices. Finding the underlying drivers of resilience in certiﬁed FMUs when confronted with global economic forces
might be an important area of future study. To highlight this importance, Sayer et al. (2012) found that many logging company workers
in Cameroon reverted to poaching and slash-and-burn agriculture after
losing their jobs as a result of the global ﬁnancial crisis in 2008.

sustainably managed area. Without taking away from the merit that this
ﬁgure deserves, it is worth noting that around ten years ago, that percentage was 27% (Peña-Claros et al., 2009; Fig. 2). It seems that during
the last decade most developing tropical countries have had a hard time
overcoming some of the limitations obstructing the adoption of certiﬁcation, such as the high costs of certiﬁcation, trade barriers, the capacity of producers to comply with standards and to access relevant
market information, and the lack of clear ﬁnancial beneﬁts (WenbanSmith et al., 2007; Peña-Claros et al., 2009; Nussbaum and Simula,
2013).
Some claim that the pace of forest certiﬁcation in the tropical region
is accelerating in terms of certiﬁed area (e.g., Grulke et al., 2016). We
argue that this is not entirely true because it fails to take into consideration a large number of certiﬁcates that have been terminated
during the last ten years. Our results show that forest certiﬁcation in the
tropics—at least that under FSC standards—has experienced a period of
stagnation during the last decade, particularly since 2009 (Fig. 2).
Oddly, this is not the case for the global certiﬁed area, which grew
considerably during this period (FAO, 2016). This indicates that the
vast majority of the growth in FSC certiﬁed area from 2009 to 2016
occurred outside of the tropics, which is a worrisome scenario about the
state of forest management certiﬁcation in the tropics.
In late 2016, the majority of the certiﬁed area in the tropics was
located in Africa, followed by America and Asia, which is in contrast to
the situation less than ten years before that (Fig. 3a; Peña-Claros et al.,
2009). The relative success of certiﬁcation in Central and South
America during the ﬁrst decade of the certiﬁcation movement was attributed to several initiatives that promoted forest management certiﬁcation in some Latin-American countries, to development projects that
provided technical and ﬁnancial support in countries like Bolivia and
Peru, and to the fact that several FMUs in this region already had experience with sustainable forest management before the movement
began (Peña-Claros et al., 2009). It seems that from 2008 onwards other
drivers entered into play leading to a dramatic decrease in certiﬁed area
in this region (Fig. 3a). In comparison, Africa and Asia suﬀered a similar, albeit more modest impact, as the certiﬁed area in these two
regions continued to grow during the same period. Notwithstanding
this wave of certiﬁcate termination, the net rate of certiﬁcate creation
in the tropics has remained positive almost every year because—paradoxically—most of the historically created certiﬁcates were granted
after 2006. In the Americas, the net gain in the number of certiﬁcates
was not enough to counteract the rate of loss in the certiﬁed area,
probably because relatively large FMUs lost their certiﬁcates while new
small ones were becoming certiﬁed.
One possible explanation for the poor performance of the FSC in the
tropics during the last decade may be the impact that the 2007–2008
global ﬁnancial crisis had on the forest sector. Forest management
certiﬁcation was ﬁrst conceived as a way to counterbalance a perceived
lack of suﬃcient public measures to improve forest management.
Although there may be some advantages of voluntary, market-driven
instruments over governmental regulatory approaches, certiﬁcation is
strongly inﬂuenced by the demand of certiﬁed products, which in turn
is aﬀected by macroeconomic trends (FAO, 2016). The ﬁnancial crisis
had severe repercussions in the forest industry, which were mainly
driven by a marked decline in the construction of new houses in North
America and Europe (UNECE, 2009; Katila et al., 2010; UNECE and
FAO, 2009; Keegan et al., 2011). The United Nations Economic Commission for Europe (UNECE) and FAO stated that the crisis led to a
fundamental shift within the forest industry and that the forest products
markets had not experienced such a downturn in at least thirty years
(UNECE and FAO, 2009). The impact of this crisis, however, varied
among regions. In the tropics, countries that were highly dependent on
the North American and European markets suﬀered the most, which
was the case of many South American countries like Peru, Brazil, and
Bolivia. These three countries together lost 44 certiﬁcates in
2008–2016, representing 64% of the lost certiﬁcates during this period.

4.2. Trends of CARs in initial certiﬁcation reports
We employed CAR analysis to evaluate the problems that FMUs
were obliged to solve to obtain their certiﬁcation for the ﬁrst time.
Looking at the certiﬁcation reports from 1995 until 2016, we found that
FMUs in Africa and Asia diverge from the general trend found in the
tropical region as a whole regarding the frequency in which some criteria are mentioned (Fig. 5). Asian FMUs have an above-average frequency of issues related to communities being able to maintain control
over forest operations to protect their rights and resources (criterion
2.2). In the same way, issues related to the recognition and protection
7
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also seems that FMUs underwent a learning process through time that
led to better forest management practices overall.

of sites that possess special signiﬁcance to indigenous peoples (criterion
3.3) are more common in Asia than in the rest of the tropics. The higher
representation of these two criteria may be related to the fact that most
of the certiﬁed forests in Asia are under the control of private companies and, to a lesser extent, of the state. These forests, or the surrounding areas, are often inhabited by local communities or indigenous
peoples who in many cases are poorly incorporated into the decisionmaking processes related to forest management, invariably leading to
social conﬂicts. For example, a study about timber plantations in Indonesia found that social conﬂict at the community level was one of the
leading causes of the failure of the government's goal to increase the
area of plantations in that country (Nawir et al., 2003). Although our
study is not concerned with plantations, Indonesia contains most of the
FSC certiﬁed area in Asia, and this example provides insight into the
degree of conﬂicts involving companies and local communities that
may occur in that region.
In Africa, issues related to the tenure rights of indigenous peoples
(criterion 3.1) represent a much higher percentage of the total number
of issues compared to the whole tropical region. Interestingly, private
companies also manage most of the FMUs in this continent. It seems
that in regions where most of the certiﬁed area is under the management of large logging companies, social conﬂicts—especially the ones
related to the rights of local and indigenous communities to maintain
control of their land and resources—tend to become more prominent.
Despite the trend of increasing community involvement in forest
management and forest ownership, the case of Africa and Asia supports
the argument that forest-based communities continue to suﬀer from a
disabling environment of policy and practice that outweighs some of
the positive eﬀects of increased participation and ownership (Larson
and Ribot, 2007).

4.4. Improvement of public summaries
To the extent that both certiﬁcation bodies and FMUs have become
more experienced with the certiﬁcation process through time, the
quality of their reports has increased dramatically and we expect that
the process of improvement and standardization will continue.
Nevertheless, it was challenging to extract information on three aspects,
and therefore extra eﬀort should be placed on improving them. The ﬁrst
aspect is the total certiﬁed area, which is provided in most reports but
ﬁgures often change from one certiﬁcation period to the next. It would
be very informative if each new report contained a clear account of
these changes, as this information is needed to provide reliable statistics
on the area certiﬁed through time. The second aspect that needs to be
reported better is forest type. It was often troublesome to determine
what proportion of the total certiﬁed area consisted of natural forest,
plantation, strict reserve or area destined for other uses like infrastructure and roads. Finally, the aspect that requires the most improvements is the summary of the management plan. Although the FSC
has speciﬁed the minimum amount of information that the management plan must contain, the complete plan remains conﬁdential and the
public summaries are largely inconsistent across FMUs, with many of
them lacking fundamental information on standard management
practices. We believe that information on the length of cutting cycles,
logging intensities, annual production area, and growth rates (either in
basal area or volume) should become public as this information is critical for assessing the long-term sustainability of timber production.

4.3. Does certiﬁcation lead to better management through time?
5. Conclusions
A little over two decades have passed since the ﬁrst certiﬁcates were
granted to FMUs in the tropics. We found that the number of times
criteria were mentioned in the initial certiﬁcation reports diﬀered signiﬁcantly between the ﬁrst and second decades of the certiﬁcation
movement (Fig. 6). Some of these diﬀerences reﬂect the changes that
the FSC certiﬁcation scheme has undergone through time. For example,
even though the FSC statutes of 1994 included a deﬁnition of chain of
custody, the initial version of the chain of custody standard for companies supplying and manufacturing FSC-certiﬁed products was only
endorsed until late 2004 (Nussbaum and Simula, 2013; FSC chain of
custody standard). The above may account for the marked rise in the
number of issues related to the chain of custody during the second
decade of the certiﬁcation movement.
Similarly, issues related to principle 9 (maintenance of high conservation value forests) became more frequent during the second
decade. The FSC introduced the concept of HCVF in 1999 in version 4.0
of their principles and criteria. However, the development of toolkits to
guide the implementation of the HCV approach in practice was a process that spanned several years, and it is likely that both FMUs and
certiﬁcation bodies were slow to integrate it into their practices (Brown
et al., 2013).
Some of the other visible diﬀerences between the two decades
suggest that certiﬁcation may have had a signiﬁcant impact in the way
in which forest managers understand and implement conservation
measures within their forests (Nussbaum and Simula, 2013). For example, the decrease in the frequency of issues related to the sustainability of harvesting rates (criterion 5.6), protection of representative
samples of existing ecosystems (criterion 6.4), respect towards the
customary rights of indigenous people's over their forest resources
(criterion 2.2), among others, may be a consequence of this eﬀect. The
decrease in frequency of these issues in the second decade of the certiﬁcation movement (relative to the ﬁrst decade) suggests that FMUs in
the tropics improved their practices even before becoming certiﬁed. It

This study draws on data over 20 years of forest certiﬁcation and
provides insights into the nature of problematic forest management
issues over time and across regions, contributing to the collective eﬀort
of improving the management of forest resources around the globe.
We found that in 2016 the majority of the certiﬁed area in the
tropics was located in Africa, followed by America and Asia. From 2008
onwards, a pantropical wave of certiﬁcate terminations possibly caused
by the global ﬁnancial market crisis of 2007–2008 led to a dramatic
decrease in certiﬁed area in the Americas. Interestingly, FMUs that had
been certiﬁed for a relatively longer period seemed to be more resilient
towards external pressures. Managers and policy-makers should take
this ﬁnding as an incentive to promote that FMUs remain certiﬁed for
the long-term, particularly among small-holders. Future research on the
underlying drivers of resilience in certiﬁed FMUs when confronted with
global economic forces might provide valuable insights that could be
used to improve certiﬁcation schemes.
Additionally, our results show that individually and group managed
FMUs gain certiﬁcation at a similar rate, but that the former manage
larger areas than the latter. However, the group category has not fared
well during the last decade regarding certiﬁed area—since 2008 this
indicator has shown a negative trend, despite a positive rate in the
number of certiﬁcates granted. Finally, we found that several diﬀerences exist at the regional level regarding the types and frequencies of
CARs given to FMUs by third-party certiﬁcation bodies. Therefore, to
get a long-term view of forest certiﬁcation in the tropics it is essential to
look at the trends that exist at the regional level and how these change
over time.
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Appendix 1. Appendix

List of the FSC Principles and Criteria for Forest Stewardship (version 4–0). The content of criteria was summarized as much as possible while
trying to maintain their essence. This table was taken from Peña-Claros et al. (2009) with authorization from the authors.

Principle

Criterion

Aspect being dealt with

1. Compliance with laws and FSC Principles

1.1
1.2
1.3
1.4
1.5
1.6
2.1
2.2
2.3
3.1
3.2
3.3
3.4
4.1
4.2
4.3
4.4
4.5
5.1
5.2
5.3
5.4
5.5
5.6
6.1
6.2
6.3
6.4
6.5
6.6
6.7
6.8
6.9
6.10
7.1
7.2
7.3
7.4
8.1
8.2
8.3
8.4
8.5
9.1
9.2
9.3
9.4
10.1
10.2
10.3
10.4
10.5
10.6
10.7
10.8
10.9

National and local laws
Fees, royalties, and taxes
International agreements
Conﬂicts between laws and principles and criteria of FSC
Protection from illegal activities
Long-term commitment to FSC
Evidence for use rights to the land
Local communities maintain control unless they delegate it
Mechanisms to solve disputes
They maintain control unless they delegate it
FM is not detrimental to the resources of the group
sites of special signiﬁcance are respected
Compensation in case of detrimental eﬀects
Communities are given employment, training, and other services
Health and safety of employees and their families
Right of workers to organize and negotiate
Evaluations of social impact
Mechanisms to resolve grievances
Economic viability (taking into account three aspects)
Optimal use and local processing
Minimize waste (from harvesting)
Diversify local economy (community-oriented)
Forest services and resources
Harvesting regulations
Assessment of environmental impact
Rare, threatened, and endangered species
Ecological functions and values
Protected areas
Reduce impact of logging operation
Avoid the use of chemicals
Waste (garbage)
Biological control agents
Exotic species
Forest conversion
Management plan content
Periodic revision
Training of workers for implementation
Public summary
Frequency, intensity, and replicability
Indicator: productivity, composition changes, socioecological impacts, economic aspects of the company
Chain of custody
Use & implementation
Public summaries
Deﬁne existence
Consultation process
Measures for maintenance and enhancement
Monitoring
Objectives clearly deﬁned
Plantations promote conservation of natural forests
Diversity in the composition of plantations
Selected species are adequate for management objectives
Restoration of natural cover
Environmental impact is reduced
Measures to minimize pests, diseases, ﬁre, etc.
Monitoring (ecological and social aspects are included)
Plantations established after November 1994 are not subject to certiﬁcation

2. Tenure and use rights and responsibilities

3. Indigenous peoples' rights

4. Community relations & workers' rights

5. Beneﬁts from the forest

6. Environmental impact

7. Management plan

8. Monitoring and assessment

9. Maintenance of high conservation value forests

10. Plantations
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