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EXECUTIVE SUMMARY

Background and Study Rationale

The international development community is increasingly demanding better evidence on the effectiveness of policies
and programs across different sectors. The forest sector is no exception. Governments and donor agencies explicitly seek
to Tink investment to proven impact. Yet the evidence base necessary to inform interventions in the forest sector that
can successfully enhance the Tivelihoods of the forest-dependent poor, foster economic growth, reduce emissions from
deforestation and degradation, and conserve forest biodiversity remains weak.

There is a particular need to identify robust indicators to track and assess the impacts of forest-related investments.
The Independent Evaluation Group (IEG) 2013 review of the Forests Strategy of the World Bank, the largest multilateral
funding source in the sector, and the subsequent Committee on Development Effectiveness (CODE) report highlighted
this need. The IEG recommended the development of outcome indicators on sustainable forest management to track
progress across the World Bank's Forests Strategy. The 2013 CODE report highlighted the imperative to develop short-
term proxy indicators for long-term impacts in the forest sector.

To date, however, there islittle systematic knowledge on the availability of such predictive proxies in the sector, what form
they should take, and the conditions under which they are effective. This PROFOR-financed study responds to this gap
in knowledge and to broader demand from donors, government agencies, and implementing organizations to develop
robust, yet practical means to better understand the impacts of forest sector investments. It focuses in particular on
potential predictive proxies for longer-term term outcomes and suggests that such indicators do in fact exist. The report
identifies a set of theory-based predictive proxy indicators (PPls) relevant to one or more overarching development
objectives: poverty reduction and economic growth, hiodiversity conservation, climate change mitigation and adaption,
and good governance.

The results and the approach used here lay the foundation for future analytical work to test and refine PPls in the forest
sector. They also have the potential to inform efforts in other complex development sectors seeking reliable information
inthe short term on likely longer-term outcomes. This report should be of special interest to World Bank Group Task Team
Leaders (TTLs) and monitoringand evaluation (M&E) specialists who are working on operational and analytical investments
that have a forestry component. The indicators discussed here can help to inform the design and implementation of
such investments so that they are able to have more positive impacts on the World Bank’s key development goals of
eliminating extreme poverty and boosting shared prosperity in a sustainable manner. The indicators developed in this
report also should also be of interest to other actors involved in forest sector investments, and the approach is relevant
to other sectors that may also grapple with long time horizons and significant temporal 1ags between interventions and
impacts. Looking ahead, this report should have particular resonance as the international community looks to adopt an
ambitious set of Sustainahle Development Goals and related targets and indicators to guide development policy over the
next 15 years.



UNDERSTANDING LONG-TERM IMPACTS IN THE FOREST SECTOR: PREDICTIVE PROXY INDICATORS

Analytical Approach

The results presented in this report draw from several sources of evidence. The primary information source is an analysis
of the World Bank's forest 1ending portfolio over the past 25 years. This portfolio review focused on 80 projects, including
the full sample (n=48) of the Bank's investment during the study period in the top 11 countries in terms of forested area
and/or prominence of forest biodiversity: Brazil, China, Colombia, Costa Rica, the Democratic Republic of the Congo,
India, Indonesia, Madagascar, Mexico, Peru, and the Russian Federation. In addition, 32 projects were randomly selected
from all the relevant projects in the portfolio. Project selection was weighted by region so that regions with a larger
number of projects were proportionately represented within the review.

Following the selection of projects and the data collection process, a three-step approach to identifying potential
predictive proxies was used: developing criteria for good predictive proxies; assessing possible indicators for their
potential as predictive proxies, on a scale from 1 to 5; and validating potential proxies. All project indicators were
evaluated according to the SMART (specific, measurable, attributable, realistic, and time-bound) criteria, using a Likert
scale from1to 5.

A PPl should provide a credible indication about some future change or state based on currently available evidence. It is
a stand-in for what we would like to measure directly (a future change or state) but cannot (yet) measure. To be judged
as having potential as a predictive proxy, the indicator had to imply a plausible theory of change explaining why it was
likely to accurately predict a desired future change or state that would result at 1east in part from a given intervention.

We augmented potential PPls identified through the portfolio review with indicators used by other key actors in the
forestry sector and suggested by experts, including World Bank TTLs and research specialists. We then used a theory-
based approach to validate the PPIs based on expert views gathered at a workshop of TTLs and other World Bank staff and
at meetings at the Oxford Center for Tropical Forests and with members of the Science for People and Nature working group
on evidence-based conservation and the Forests and Livelihoods: Assessment, Research, and Engagement network. This
report also explored validating PPIs by collecting data on hypothesized proxies at different points in time (that is, during
a project, at project end, and post-project) and examining whether the outcomes measured persist over time and across a
large number of interventions. While some relevant time series data sets were identified, cost considerations prohibited
exploring this validation method mare fully during this phase of the work.

Findings

The main overall finding is that predictive proxy indicators do appear to exist and can be used in practice. Given the
complexity and diversity of the forest sector and novelty of the task, this conclusion was far from a certainty when this
research began. We identified a range of potential PPls, several of which have already been used in World Bank forest
projects. These PPIs focused primarily at the Project Development Objective (PDO) and Global Environment Objective
level, although some intermediate-level indicators were identified. The report argues that robust PPIs can provide an
important ex ante evaluation tool that enables practitioners and researchers to predict future outcomes and longer-term
impacts if certain assumptions hold.

To help inform the design and implementation of forestry operations and knowledge, we developed a list of top ranking
indicators based on an assessment of their predictive potential and their SMART score. These indicators are presented
in an indicator menu organized by major objective (that is, relating to poverty, biodiversity, climate, or governance)
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and including brief notes on how they might be used. The indicator menu is presented as an annex and represents a key
product stemming from this analytical work.

This review did not identify any standalone “silver bullet” predictive proxies, but a major contribution is the idea that
multiple indicators, considered together, can have strong predictive potential. The report describes a series of seven
indicator clusters that form PPls. These clusters consist of two to four indicators and address the following broad
development objectives or themes:

- Sustainable forest-related income

+ Afforestation/reforestation to support livelihoods improvement
- Positive environmental impacts (biodiversity-related)

- Positive environmental impacts (climate change-related)

« Increased carbon stocks

«Participatory project design and implementation

- Effective project monitoring and evaluation

The report highlights the importance of indicators on land tenure and sustainable financing. These two indicators are part
of several clusters and are also recommended as key indicators in many cases of the likely persistence of project gains
over the Tonger term.

Another major finding from the review is that the World Bank's Core Sector Indicators (CSI) are generally robust and often
have strong potential as PPIs. Five of the seven forestry CSls feature as elements in the PPI clusters that were developed.
A sixth, relating to support for policy and requlatory reforms, is also likely an important constituent in additional PPI
clusters. Moreover, several CSls from outside the forestry sector also constituted key elements in PPl clusters. Thus, the
use of CSls can have the double benefit of helping to capture both end-of-project and longer-term outcomes of forest
investments in a consistent way across countries and contexts.

Uptake of forestry CSIs has improved over time, and 63 percent of active forestry projects approved since the CSls were
launched in July 2012 now include at least one CSI. This finding suggests that some ongoing projects may already have in
place clusters of indicators that may have the capacity to predict longer-term outcomes.

The review also found that project M&E within World Bank forest sector investments has improved over time, as indicated
by anincreased emphasis on M&E and tracking progress onindicators, particularly those relating to outcomes as opposed
to outputs, in more recent project Implementation Completion Reports (ICRs) compared with Project Completion Reports
or earlier ICRs. This is a positive finding, especially given that the quality of project M&E has been shown to influence
project outcome ratings. Regression analysis quantified a strong positive association between the quality of project M&GE
in the forestry projects reviewed and ultimate project outcome ratings: as project M&E scores increased by one category
(from moderately satisfactory to satisfactory, for example), project outcome rating scores increased by one-half a rating
category. This result indicates a significant return on investment in M&E for overall project outcomes, one that may
portend sustained results over time for projects.

An important practical contribution of the report is a distillation of key lessons learned on M&E based on review of the
World Bank Forests Portfolio. For example, projects should avoid overdesign. A broad-brush results framework that clearly
lays out objectives and key performance indicators but avoids restrictive detail can facilitate adaptive management,
innovation, and—ultimately—better results. Projects should also use M&E in a proactive manner to assess progress and
address weaknesses early during implementation. A well-functioning M&E system has heen found to provide the hasis
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for stronger dialogue between the donor and client during project implementation. In addition to these general lessons,
the report also includes examples of projects with exemplary M&GE frameworks recognized for their careful design,
adaptive nature, and focus on impact and quality.

The report goes beyond identifying potential PPIs and distilling M&GE 1essons to also analyze opportunities and constraints
to the use of PPIsin World Bank projects, with potential relevance to interventions by other donors and actorsin the sector.
Opportunities highlighted include the potential for such indicators to facilitate the use of a smaller number of indicators
in projects, comparisons across projects, regions, and sectors, and more cost- and time-effective measurement. The use
of PPIs may also have significant value as a communications tool showing the impacts of forest-related investments.
Constraints identified include project incentive structures that promote indicators that are achievable within project
time frames but lack imagination or ambition, disincentives to collect and report on data including due to cost and lack
of available technical support, and the need to match indicators with larger client priorities and capacity.

Drawing from the portfolio review and discussions with TTLs and other forest project implementers, the report provides
guidance onusing PPIs. This guidance highlights potential factors to consider when developing proxy indicators, including
suggestions on criteria for selecting PPIs and looking beyond World Bank projects for examples of proxy indicators. A
key innovation presented is a more robust framework of criteria to identify PPIs: the FORESTS criteria. Akin to the SMART
criteria for good indicators generally, the FORESTS criteria suggest that effective predictive proxy indicators should
be focused, outcome-oriented, replicable/reliable, evidence-based, short-term, and timeless. The extent to which all
these criteria must be fulfilled to create a strong PPl remains to be tested.

Paths Forward

This report highlights the importance of many CSls, including several outside the forest sector, as well as secure tenure
and sustainable financing mechanisms as measures that can be combined with other indicators as part of a cluster or used
as stand-alone indicators. It underscores the importance of identifying additional PPIs, testing and validating them in
new operations as well as through retrospective analysis. Future development of PPls must strive to be cost-effective
and be integrated into ongoing World Bank and other development agency strategies for realizing key international
development objectives not only in forestry but also in other complex sectors.
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1. Introduction

The international development community is increasingly demanding better evidence on the effectiveness of policies
and programs across different sectors. The forest sector is no exception. Governments and donor agencies explicitly seek
to Tink investment to proven impact. Yet the evidence base necessary to inform interventions in the forest sector that
can successfully enhance the Tivelihoods of the forest-dependent poor, foster economic growth, reduce emissions from
deforestation and degradation, and conserve forest hiodiversity remains weak (Miteva, Pattanayak, and Ferraro 2012;
Wunder, Angelsen, and Belcher 2014; CIFOR 2015).

There is a particular need to identify robust indicators to track and assess the impacts of forest-related investments. The
Independent Evaluation Group (IEG) review of the Forests Strateqy of the World Bank (IEG 2013), the largest multilateral
funding source in the sector, and the subsequent Committee on Development Effectiveness (CODE) report highlighted
this need (CODE 2013). The IEG evaluation observed that environmental indicators used in forest projects tended to
measure effort or process (such as the number of hectares under management plans or the number of hectares planted)
rather than project outcomes. Further, the evaluation found that poverty reduction indicators used in World Bank projects
were often inadequate for measuring whether programs and projects reached the poorest and most vulnerable members
of the community (IEG 2013: xviii, 102). The IEG therefore recommended that technical guidance on sustainable forest
management (SFM) outcome indicators be developed and used to better track progress across the objectives of the World
Bank's Forests Strategy. The CODE report specifically highlighted the imperative to develop short-term proxy indicators
for long-term impacts in the forest sector (IEG 2013).

To date, however, there is little systematic knowledge on the availability of such predictive proxies (see Box 1)
in the sector, what form they should take, and the conditions under which they are effective. A study of World Bank
environment lending, for example, found that “the data necessary to examine how specific donor supported institutions
fare in the medium to long-term simply do not exist in most cases” (Buch, Buntaine, and Parks 2015: 30). Even a hasic
understanding of the characteristics that would make for a strong predictive proxy remains lacking. A recent review
of World Bank investments in forest governance (Kishor and de Rijk 2014) similarly found that the "E" part of M&E
(monitoring and evaluation) is rarely used to look at project impacts. The authors recommended the development and
testing of predictive proxy indicators (PPIs) along with greater use of more rigorous impact evaluation methods.

This Program on Forests (PROFOR) study responds to this gap in knowledge and to broader demand from donors,
government agencies, and implementing organizations to develop robust yet practical means to better understand the
outcomes and impacts of forest sector investments. It focuses on identifying predictive proxy indicators for operational
investments but also considers the prospect of such proxies for analytical work designed to influence policy and practice.

Any effort to identify potential predictive proxies and provide recommendations on their use confronts two particular
challenges in the forest sector: interventions usually involve considerable complexity, and they often take a Tong time
to show results. For example, results of investments in thinning, tree stand improvement, or natural regeneration under
SFM are unlikely be apparent for 10-30 years. At the same time, forestry projects often include multiple objectives,
require the integration of socioeconomic and ecological expertise, and entail processes that unfold over different spatial
and temporal scales. These characteristics make attribution of impacts to specific interventions (as opposed to other
factors) difficult within the forest sector, particularly within the context of landscape and cross-cultural approaches.
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BOX 1: WHAT IS A PREDICTIVE PROXY INDICATOR?

A predictive proxy indicator is best understood by defining each element in the term. An indicator is commonly understood as “a
parameter or a value from parameters which points to, provides information about, or describes the state of a phenomenon with
a significance extending beyond that directly associated with a parameter value” (OECD 1993). Indicators can be qualitative or

quantitative. They can also be categorized by type according to their function.

One example is a proxy indicator, which can be defined as an indirect measurement of a variable lacking direct information
(IEG 2012) and a substitute for an indicator that is hard to measure directly and that may reveal performance trends, potential
problems, or areas of success (World Bank 2014a). The variable can be lacking information for several reasons, including that
direct measurement is too challenging or costly to obtain in a reasonable time period.

Proxy indicators are used when the effect of a particular intervention cannot be assessed using direct information. The proxy
indicator replaces the use of such direct data with secondary data that are feasible to collect and provides information on the
effect of the intervention using this indirect information. As the term suggests, proxy indicators are therefore almost inevitably
approximations. An example of a proxy indicator sometimes used in the forestry sector is the development and implementation of
forest management plans, which is seen as a proxy for sustainable forest management outcomes.

A predictive proxy indicator, or simply predictive proxy, is a specific type of proxy indicator that seeks to provide information about
the future. This study uses the term predictive proxy indicator to refer to a measure taken during implementation of a project,
program, or policy that stands in for longer-term impact. A predictive proxy thus provides an indication about some future change
or state based on currently available evidence. In short, it is a stand-in for what we would like to measure directly (a future change
or state) but cannot (yet) measure.

The objective of this study is to identify potential predictive proxy indicators to enable an assessment of outcomes that
have long incubation periods (that is, long-term outcomes or impacts) and for which attribution is unclear and to provide
guidance on their application. It highlights the value of PPIs as early indicators that a project, program, or policy is likely
to achieve desired results, that it may need some adjustments to reach stated objectives, or that achievements are likely
to be sustainable after implementation.

The approach and findings presented here should have broad relevance to those working in the forest sector and even
in other sectors where predictive indicators may be of use. This report should be of interest to project teams and
M&E specialists in a variety of organizations ranging from bilaterial and multilateral donors to technical agencies in
developing countries to NGOs and research institutions. Given the focus on indicators in World Bank projects, it will be of
special interest to World Bank Group Task Team Leaders (TTLs) and M&E specialists who are working on operational and
analytical investments that have a forestry component. The indicators discussed here can help to inform the design and
implementation of such investments so that they are able to have more positive impacts on the key development goals of
eliminating extreme poverty and boosting shared prosperity in a sustainable manner. The future- and results-oriented
nature of these indicators also mean that they have particular relevance in the context of REDD+ and the World Bank's
Program-for-Results lending instrument, both of which require credible near-term indication that Tonger-term changes
and results will occur.

Ideally, robust predictive proxy indicators would be used during implementation to suggest that a given policy, program,
or project is on the right track and is likely to have desired impacts for a significant period of time after the intervention
has concluded. This study, based largely on review of indicators used in World Bank forestry projects, suggests that
such indicators do in fact exist. We identify a set of theory-based PPIs that contain indicators relevant to one or more
overarching development objectives: poverty reduction and economic growth, biodiversity conservation, climate change
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mitigation and adaption, and good governance. The report highlights the particularimportance of the World Bank's Core
Sector Indicators (CSI) (World Bank 2014b), which are designed to help track and aggregate project results across the
organization. The forestry CSls are central, but the report finds that CSIs from other sectors such as governance are also
key PPIs. These results, described in detail below, provide essential guidance for future analytical work to test and refine
potential PPls in the forest sector. These results and the approach used here also have the potential to inform efforts in
other complex development sectors seeking reliable information in the short term on likely longer-term outcomes.

This review of the World Bank's forestry portfolio also finds that project M&E and the use of indicators has improved over
time, as indicated by anincreased emphasis on M&GE and on tracking and evaluating progress on indicators in more recent
project Implementation Completion Reports (ICRs) compared with Project Completion Reports (PCRs) or earlier ICRs.
This finding suggests a positive trend in attention to indicators across the World Bank's forest portfolio. In addition, the
review showed a positive association between the quality of project M&E and project outcome ratings. As project M&GE
scores increased by category, project outcome rating scores increased by one-half a rating category. These and other
findings are discussed in more detail in the sections below.

The next section of this report reviews relevant peer-reviewed and grey literature on PPIs from the forestry and other
sectors. It defines predictive proxy indicators and draws lessons from different sectors that may be applied to forestry.
Sectionsthree and four formthe core of thisreport. They describe the methods and data sources used to identify predictive
proxies and present main findings from the research. In addition to the central focus on evidence from the World Bank's
forestlending portfolio over the past 25 years, this study also draws from indicators used by other key agencies working
in the forest sector and gleans insights from experts within the World Bank, other donor and implementing agencies,
and the research community. It also includes a brief analysis of the PROFOR portfolio to examine the potential of proxies
related to knowledge and analytical work. Sections five and six provide analysis on the opportunities for and constraints
on using PPIs and present guidance on how they might be used in practice. The last section summarizes key findings and
suggests avenues for taking this work forward.
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2. Use of Predictive Proxy Indictors in

Forestry and Other Sectors

2.1 Defining Proxy Indicators

A proxy is something that can be used to represent another thing. A proxy indicator is thus an indirect measurement
of a variable lacking direct information (IEG 2012) or an indicator that substitutes for another indicator that is hard
to measure directly (World Bank 2014a). Trust, for instance, is a common proxy indicator of social capital (Morrone,
Tontoranelli, and Ranuzzi 2009). In the forest sector, development and implementation of forest management plans have
been advanced as a proxy indicator for sustainable forest management outcomes (IEG 2013).

Proxy indicators are used when a direct measurement is hampered by complexity, cost, or insufficient length of time for
data collection on implementation results. As described earlier, the forest sector is beset by each of these challenges.
That forest-related interventions typically do not generate impacts during their lifetimes is a defining feature of work in
the sector and a central rationale for this study's focus on predictive proxy indicators.

As described in Box 1, a predictive proxy indicator denotes a measure taken during implementation of a project, program,
or policy that stands in for longer-term impact. A predictive proxy thus provides an indication about some future change
or state based on currently available evidence. Proxy indicators are used when the effect of a particular intervention
cannot be assessed using direct information for reasons that range from limited resources for data collection to a lack of
data or timing-related challenges. In such situations, a proxy indicator uses data that can be collected as a substitute for
direct data. As the term itself suggests, proxy indicators are therefore almost inevitably approximations.

2.2 Literature Review

Areview of peer-reviewed and grey literature did not reveal any use of the term predictive proxy indicator in the forest
sector. However, PPIs have commonly been used in the fields of education, health care, finance, and management.

For example, the level of education is frequently used as a predictor for potential earnings, with primary education
showing the highest social profitability in all world regions (Psacharopoulous 1994). In their analysis on the effect of
education on earnings, Blundell, Dearden, and Sianesi (2005) found an average return of 27 percent for individuals
who completed higher education compared with anything less, although they also caution that the relationship between
schooling and earnings is not entirely linear, with varying returns depending on qualification levels.

Obesity is another factor that has heen shown to affect earnings. For example, Cawley (2004) found that a difference in
weight of 64 pounds compared with average weight was associated with an 18 percent difference in wages among white
women in the United States, or the equivalent of three years of work experience or one and a half years of education.

In the field of management, a body of literature has examined the relationship between firm performance and human
resource issues, such as staff turnover. For example, Huselid (1995) highlighted the relationship between firm
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performance and high performance work practices (comprehensive employee recruitment and selection procedures,
incentive compensation and performance management systems, employee involvement and training). Using a sample
of nearly 1,000 firms in the United States, he illustrated that high performance work practices have an economically and
statistically significant impact on employee turnover and productivity and on corporate financial performance.

The disparate examples of PPIs just mentioned share in common that they are based on historic correlations from large
amounts of data. "Big data” is becoming more prevalent in the field of forestry but it has so far been largely limited to
hiophysical data; large, comparable, socioeconomic datasets remain few and far between in the forestry sector (FAQ
2014), hampering efforts to develop and empirically test predictive proxies. For this reason and others mentioned earlier,
predictive proxies have not been developed in the forestry sector—a limitation this report seeks to address.

2.3 Strengths and Limitations of Proxy Indicators

Among approaches to shed light on the impacts of complex interventions like those characteristic of the forest sector,
predictive proxy indicators have the advantage of being future-oriented and relatively cost-effective. Many other forms
of evaluation focus on understanding the impact of past actions and struggle to provide information about likely future
trajectories. More rigorous forms of impact evaluation, including the increasingly popular use of ex ante randomized
controlled trials (RCTs), can provide useful information to inform implementation but are most often carried out at the end
of a given project, program, or policy and provide evidence on outcomes at that point in time. To date, such approaches
have focused less on what findings have to say about likely future impacts (Woolcock 2013), which is especially true
the longer the period of impact considered. Providing near-term information on longer-term results is a key potential
comparative advantage of predictive proxy indicators. Further, in comparison to impact evaluation, which can be quite
costly, collection and analysis of data on predictive proxy indicators could be relatively inexpensive. In sum, if backed
up by time-tested evidence, predictive proxies could form a powerful tool for understanding longer-term impacts in
forestry and other sectors where complexity and long time lags are characteristic.

Despite these virtues, PPIs will not be perfect. In addition to the challenge of identifying and testing such indicators,
predictive proxies will be based on correlation and cannot fully address the problem of attribution. Correlation—a relationship
of concomitant occurrence or co-variation—does suggest that a causal relationship may be present and also can help establish
the validity of a given indicator (Scriven 1991), such as a predictive proxy. However, such indicators will be limited in the
causal claims they can make, as they do not in and of themselves control for other potentially confounding factors, such
as other interventions, economic fluctuation, political change, and climatic and ecosystem variability. A further potential
limitation is the need for PPIs to account for the distorting nature of the socio-institutional environment that projects create
during implementation but that will be absent when the intervention is completed. As this report argues, however, careful
identification and development of potential PPIs can help account for such important contextual factors.

The foregoing as well as available literature on indicators related to poverty and environment suggest that identifying
a single proxy indicator with robust predictive capacity is highly unlikely in a sector as complex as forestry—let alone
in the cross-sectoral work that is increasingly popular in a landscapes framework (Sayer et al. 2013; GEF 2014). For
example, Stuart and Collen state “the notion of a single perfect indicator misunderstands what biodiversity is all about.
Biodiversity is a complex concept and different indicators reveal different facets that are important...Just as there is a
suite of indicators in the economic world (Gross Domestic Product, Dow Jones Index, inflation rate, unemployment rate,
etc.), a suite of biodiversity indicators is something that is inevitable from the very nature of biodiversity itself. No one
measure...of biodiversity can tell us what is happening to all aspects of what is, by definition, a multifaceted term (Stuart
and Collen 2013: 434-35)." The same limitation likely applies to PPls in the forest sector, biodiversity-related or not.
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In the absence of a “silver bullet” predictive indicator, this report proposes that clusters of indicators, when taken
together, have greater predictive power than when analyzed in isolation. The “pressure-state-response” framework
used to analyze environmental change (OECD 1994) includes a cluster of indicators for each environmental problem that
suggest the origin of pressures for each environmental problem, what the state of the environmental attribute or good is,
and what the policy or practical response is or could be to reduce pressure. For example, Shyamsundar (2002) used this
approach to analyze the relationship between deforestation and poverty, providing a series of indicators, some of which
may have predictive potential when considered jointly.

In conclusion, predictive proxies are a very promising tool for dealing with the challenge of assessing impact in the forest
and other complex development sectors, but they should be seen as a complement to, not a substitute for, other forms of
evaluation such as RCTs and rigorous forms of impact evaluation.
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3. ldentifying Predictive Proxies in

Operational Investments

3.1 Overall Approach

This study aimed to conduct an in-depth examination of the World Bank forest portfolio and to examine other relevant
data sources to develop guidance on the identification and use of PPIs for project impacts. Figure 1 illustrates the three
step approach used to identify predictive proxies: developing criteria for good PPIs, assessing possible indicators for
their predictive potential on a scale from 1 to 5, and validating potential PPls.

FIGURE 1: APPROACH TO IDENTIFY PREDICTIVE PROXY INDICATORS

1. Develop criteria for 2. Assess possible 3. Validate

good predictive proxies predictive proxies potential proxies

Expert Opinion Data on hypothesized proxies
at different times (during; end;
post-project)

Potential PPIs can be validated in at least two ways. The first is based on expert knowledge and theory. This theory-based
approach (Weiss 1995, 2000) seeks to identify a plausible logic or theory of change for why a given indicator or set of
indicators would have predictive power. Such “applied forward reasoning” (Levin et al. 2012) was developed hased on
interviews with forestry project managers within the World Bank and other key institutions in the forestry sector and
academic experts. Potential predictive proxies were also developed and vetted at a workshop of TTLs and other World
Bank staff at the World Bank in January 2015. Discussion at three external meetings—at the Oxford Center for Tropical
ForestsinJune 2014, the Science for Nature and People (SNAP) working group meeting on evidence-hased conservationin
February 2015, and the Forests and Livelihoods: Assessment, Research, and Engagement network (FLARE) on sustainable
forests and livelihoods in March 2015—provided additional insights and validation of predictive proxies.

A second way to validate PPIs is to collect data on hypothesized proxies at different points in time (during the project, at
the end of project, and post-project) and see if the outcomes measured persist over time and across a large number of
interventions. This approach would provide concrete evidence of the association of a given indicator or set of indicators
with longer-term outcomes, as has been done in other sectors. However, it is an expensive, time-consuming, and
challenging task that would require bringing together information from a variety of different data sources and, in many
cases, remeasuring indicators in the post-implementation period. As such, it is beyond the scope of the current review.
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3.2 Project Identification

This study is rooted in a systematic review of the World Bank's forest portfolio. Details on the methods used to identify
projects included in this review and to collect and analyze data on them are provided in Annex A. The primary evidence
base for this study is 80 projects chosen to represent the geographic diversity of World Bank's forestry portfolio, weighted
toward high forest cover countries and/or those of exceptional hiodiversity importance (Figure 2). To allow variation in
the lag time between project completion and the present, closing dates of selected projects ranged from 1991, the year
the Global Environment Facility (GEF) was established, to 2013, the last year for which project evaluation data were
available. India (n=16), China (n=10), Mexico (n=6), and Brazil (n=5) had the largest number of projects included in the
review, with other countries typically having only one or two projects.

FIGURE 2: REGIONAL REPRESENTATION OF WORLD BANK FORESTRY PROJECTS REVIEWED
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Legend
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Projects reviewed account for nearly $6 hillion in investments, with project budgets ranging from $0.9 million for the
Rural Environment Project (P066199) in Azerbaijan to $1.3 billion for the First Programmatic Development Policy Loan
for Sustainable Environmental Management (SEM DPL; P095205) in Brazil. These projects included the range of lending
types used by the World Bank, with the majority (76 percent) being Specific Investment Loans (SIL). The majority of
projects received a satisfactory rating (see Figure 3).

FIGURE 3: PROJECT OUTCOME RATINGS

Highly Satisfactory Satisfactory Moderately Moderately Unsatisfactory
Satisfactory Unsatisfactory

3.3 Data Collection

Project analysis was structured around a results chain framework linking activities to outputs to outcomes to impacts.
(See Box 2.) For each project, data were collected from ICRs' on the project's Project Development Objective (PDO)
or Global Environment Objective (GEQ), project indicators, project design, M&GE framework, and performance ratings.
Data on indicators include baseline values, original target values, revised target values, actual value achieved, and the
timeline for the following types of indicators, where applicable: PDO indicators, GEQ indicators, intermediate outcome
(10) indicators, outcome/impact indicators, output indicators, and project or management objectives or activities.
Additional project data collected included project approval and closing dates, project financing (including dishursed
amounts and co-financing), sector distribution, and environmental category. Information about transition to regular
operations or about any succeeding World Bank projects was also noted.

1. ICRs were used for all projects for which they were available. For projects that closed in March 1994 or earlier, PCRs were used.
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BOX 2: CLARIFYING LINKS IN THE RESULTS CHAIN

The World Bank's results chain framework is best understood by defining its various components. Results encompass outputs,
outcomes, or impacts of a development intervention. A results chain describes how particular inputs will likely lead to intended
outcomes.

Outputs are defined as products and services provided by a project, such as roads or water connections or revisions to legal
frameworks. Outputs may also be described as intermediate results.

Outcomes are results that occur after the use of outputs, such as reduced travel times or availability of clean drinking water in a
village. Outcomes can also include modified behavior, conditions, or situations as a result of program outputs. Outcomes can be
short-term, medium-term, or long-term (525 years).

An Intermediate Outcome is a result that is proximate to an intended final outcome but often more achievable and measurable
during a project’s lifetime than an intended final outcome.

Longer-term Outcomes are typically not visible at project closure and may not be apparent until 525 years after a project closes.

Impacts represent the ultimate result of the outcome, which most often becomes evident several years or more after project
completion.

Source: World Bank 2014a.

To gain an understanding of the main focus of projects included in the review, PDOs were coded as focusing primarily on
one of four categories: hiodiversity conservation, climate change adaptation and mitigation, good governance, poverty
reduction (including the concepts of economic growth and shared prosperity), or equally on biodiversity and poverty
(Figure 4).

FIGURE 4: DISTRIBUTION OF PROJECTS BY PDO TYPE
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This reportis also informed by several additional sources of data, including interviews with World Bank project managers,
M&E specialists, and other experts within and outside the World Bank. In total, more than 100 people, including about 20
World Bank TTLs, were consulted for information and ideas on PPIs.

Indicators used by a range of non-World Bank donors in the forestry sector were also collected and assessed for their
proxy potential. Indicators from leading donors in the sector with available results frameworks, such as DFID, KfW, and
GIZ, as well as trust funds (for example, FIP and FCPF), and relevant policy organizations (such as FAO, Forest and Farm
Facility) were collected from websites and directly from staff. In addition to the core focus on operational investments,
this study also included a preliminary analysis of potential predictive proxies related to knowledge work in the forest
sector. This analysis was based on a review of PROFOR activities, which collected information on activity indicators and
outcomes with the aim of identifying knowledge-related proxies and providing recommendations for advancing broader
work on the identification and use of predictive proxies related to forest knowledge. More details on this element of the
study, including background, methodology, results, and findings, can be found in Annex B).

3.4 Criteria for Evaluating Quality Indicators and Predictive Proxy
Indicators

Following the data collection process, all World Bank project indicators were evaluated according to the SMART (specific,
measurable, attributable, realistic, and time-bound) criteria, using a Likert scale from 1 to 5. Indicators were also rated
for their potential as proxies using the same scale. In the absence of established practice, working criteria for scoring
each indicator's potential as a predictive proxy were developed. To be judged as having potential as a predictive proxy,
the indicator had to score highly on the SMART criteria but also meet the following minimum requirement—it implied a
plausible theory of change explaining why it is likely to accurately predict a desired future change or state resulting at
least in part from a given intervention.

Atheory of changeisalogical description of howa givenintervention or change process is expected tolead tolonger-term
outcomes and impacts. Its distinguishing feature is an explicit articulation of assumptions thought to connect specific
steps to achievement of longer-term goals (Schorr and Weiss 1995). For instance, a sustainable financing indicator may
be a predictive proxy based on a theory of change that arrangements for funding a given intervention over time imply
that the intervention will be implemented even after project closure, with the assumption that it will continue to generate
positive impacts. This indicator implies that the necessary funding is secured for a given period of time, that institutional
arrangements are in place to allocate the funds, and that the use of the funds is effective.

Along with having a plausible theory of change, two additional criteria® were considered in assessing the PPI potential
of each indicator:

- Active stakeholder support—The indicator suggests “buy-in" by those whose behavior a given intervention wishes
to influence such that desired behavior appears likely to persist after the intervention has finished (for example,
incentives exist for a given action or behavior independent of project funding). Such indicators may relate to the
strength of forest user groups, social capital or cohesion, and various forms of participation, among others.

2. Amore comprehensive set of criteria for identifying PPIs was developed subsequent to initial coding as described here. The FOREST criteria were developed based on this initial effort
and discussion of results in various forums. See section 6.
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- Change in behavior or capacity—The indicator measures a change in capacity to implement actions related to a given
intervention or a change in behavior to support the intervention's actions. Examples include an indicator measuring
an increase in capacity to carry out forest management by a forest department or forest user group or one that
measures a reduction of community reliance on resources inside a protected area.

The highest possible score for a given indicator was 30 (25 based on the SMART criteria and 5 based on the PPI criteria).
All indicators were coded into one of five categories based on their overall long-term outcome: poverty alleviation
(including economic growth and shared prosperity), biodiversity conservation, climate change mitigation, governance,
and other. Annex A provides further details on the assessment of indicators used in the World Bank's forestry portfolio.

3.5 Validation of Indicators and Development of an Indicator Menu

The primary means of validating potential PPIs was through expert opinion gathered through interviews, presentation of
results to external audiences, and a workshop with World Bank TTLs and others. Results are discussed in sections 5 and 6.

Based on the portfolio review and expert input, a list of top scoring indicators was created. The purpose of this indicator
menu is to provide an easy to use resource that can inform the design and implementation of forestry operations.
Indicators are grouped according to their main development objective. The menu includes basic information on indicator
type, the context in which it has been used, and notes on how it might be used moving forward. This indicator menu is
presented as Annex C and represents a key product stemming from this analytical work.
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4. Results

This section provides a general overview of results from the portfolio review and indicator analysis, with a particular
focus on how indicators used in World Bank projects were evaluated and how this process contributed to the identification
of predictive proxies. The section then proposes potential PPIs, including illustrative results chains for three of the
proposed cluster indicators. Finally, it highlights the importance of M&E in World Bank projects and underscores several
key lessons learned on M&E from the project review.

4.1 Overall Analysis of Indicators

Projects included in the review used a range of indicator types, in line with World Bank trends at the time of project
appraisal and implementation. For instance, the most recent projects typically include PDO and/or GEO indicators and 10
indicators, while older projects used eitherimpact/outcome indicators, output indicators, ora combination of indicators.

The evaluation of indicators in this review primarily focused on PDO and GEQ indicators, based on the assumption that
analysis and recommendations on these would be most broadly relevant for World Bank TTLs and other project designers.
|0 indicators were also evaluated based on the SMART criteria to facilitate potential future exploration of their utility as
predictive proxies.

The analysis underscored the importance of evaluating indicators with targets. When indicators were considered without
targets, they tended to score Tower on all the SMART criteria. An example from the Madhya Pradesh Forestry Project
in India (P010506) illustrates how the inclusion of targets can make an indicator more specific and measurable. The
indicator—increased management effectiveness in project Natural Protected Areas—lacks specificity on its own because
it simply suggests an increase without providing a unit of measurement and uses the term “effectiveness." But with
the target of two new and four updated Natural Protected Area management plans, five Protected Area Management
Committees in operation in Project Natural Protected Areas, and three Natural Protected Areas administered by private
nonprofit organizations by December 2004, the indicator becomes more specific and therefore more measurable.

Although some indicators addressed too many issues together, others group several issues together in a way that makes
each component seem more like steps of a whole. One such example is from the same project—increase forest cover and
productivity through the development of participatory processes for management and use of forest resources, taking
special account of the interests of tribals and other disadvantaged groups. The indicator is: Joint Forest Management
(JFM) approach established; Participatory Rural Appraisal-hased microplanning methods established; silvicultural
practices adapted to multiple objectives of JFM; restoration techniques for degraded areas based on natural regeneration
tested; tribal interests in planning measured; and interests of other disadvantaged groups, scheduled castes and women,
and the landless measured. This indicator, while quite lengthy, includes details that show how the project envisions
increasing forest cover and productivity.

The number of PDO indicatorsincluded in projects ranged from 1to 26, with an average of 6 PDO indicators per project. Eleven
projects included a GEQ indicator, with a range from 1 to 8 indicators per project. Four projects included 1 GEO indicator.
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Figure 5 shows the distribution of PDO indicators according to the SMART and PPI criteria. The majority of the indicators
(n=80, or 45 percent) received scores between 21 and 23, with only 8 percent receiving the top range of scores.

FIGURE 5: PDO INDICATOR SCORES
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The four highest-scoring PDO indicators each received a score of 29:

Increased capacity to finance SINANPE recurrent costs with Tocal resources, from the Peruvian National Trust Fund for
PAs-Programme for a Participatory Management of PAs Project (P068250) in Peru, which was rated satisfactory
Tenure of at least 30 percent of the occupants in national Tands in the project area reqularized through formal, Tong-
termusufructagreements ortitle developed with the assistance of the project, from the Forests and Rural Productivity
Project (P064914) in Honduras, which was rated moderately satisfactory

Generation of 13.3 million cubic meters of timber and 2.73 million tons of bamboo by December 31, 2025, with
RMB 1.1 hillion net income from fruit tree crops by year 2022, from the Sustainable Forestry Development Project
(P064729) and Sustainable Forestry Development Project (Natural Forest Protection; P060029) in China, which was
rated satisfactory

A total of 60,000 terajoules per year produced by renewable energy sources or saved by energy efficiency projects
supported by BNDES, once they are fully operational, from the First Programmatic Development Policy Loan for
Sustainable Environmental Management (S5EM DPL; P095205) in Brazil, which was rated satisfactory

Figure 6 shows the distribution of GEQ indicator scores. The majority of the indicators (n=9, or 43 percent) received
scores between 24 and 26.
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FIGURE 6: GEO INDICATORS' SCORES
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The two highest-scoring GEO indicators received a score of 30:

At least 80 percent of the conservation activities proposed for each protected area designed with a participatory
approach, from the Consolidation of the Protected Areas System Project (SINAP II; P065988) in Mexico, which
received a satisfactory rating

Trends in the rate of habitat conversion in protected areas included in the Project, also from the SINAP Il project in
Mexico

The highest scoring PD0 and GEO indicators are all from projects that closed in 2010, which Tends some anecdotal support
to the general finding that M&E, as well as indicators, have improved over time. Annex A highlights additional detail
and examples of indicators that scored high on the SMART criteria and illustrates limitations of some indicators. It is
important to note that while scoring indicators hased on the SMART criteria was a useful way to rank and discuss existing
indicators, good M&E practice suggests that all five criteria are minimum criteria.

4.2 ldentification of Predictive Proxies from the World Bank
Forestry Portfolio

There are 176 PDO indicators that were rated for their potential as proxy indicators. Eleven indicators (6 percent) were
rated as highly recommended (score=5). Fifty-five indicators (31 percent) were recommended (score=4). Eighty-
four (48 percent) were rated as recommended with some caveats (score=3). The remaining 27 indicators scored are
not recommended. Top-scoring potential PPl indicators are included in the indicator menu in Annex C. Twenty-one
GEO Indicators were rated for their potential as proxy indicators. Qut of these, nine (41 percent) were rated as highly
recommended and are also included in the indicator menu.

Like overall coding of PDOs and GEOs, indicators were also coded in terms of their long-term outcome: poverty
alleviation (including economic growth and shared prosperity), biodiversity conservation, climate change adaptation
and mitigation, good governance, and others. Ten indicators were classified as other because they did not address any of
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the four main themes, either because they focused on issues such as pollution or water or hecause the indicator lacked
sufficient specificity to be classified.

The majority of PDO indicators (n=94, or 53 percent) were classified as addressing governance. Forty-four indicators (26
percent) focused on poverty, while 22, or 12 percent, focused on hiodiversity. Only 6 indicators (3 percent) focused on
climate change.

It is also important to note that several indicators could have been coded under multiple themes. For instance, the
following three were coded as governance indicators but also address hiodiversity concerns:

- Raise public awareness of biodiversity values and increase participation in biodiversity (Central Asia Biodiversity GEF
Project; P042573)

- Gix natural forest management areas under effective management (Sustainable Forestry Development Project
(P064729) and Sustainable Forestry Development Project (Natural Forest Protection; P060029) in China)

- More effective and extensive support for Conservation and Development (India Ecodevelopment Project; P036062)

The majority of GEO indicators focused on biodiversity (n=10; 48 percent). Governance was the second highest area
of focus for GEO indicators, with nine indicators, or 43 percent of indicators. One indicator focused on poverty and no
indicators focused on climate. In addition, one indicator was classified as other.

4.3 Potential Predictive Proxy Indicators

PPIsidentified through the World Bank forestry portfolio review, the inventory of indicators used by other key donors in
the forestry sector, and expert views are described below.

This process did not yield standalone predictive proxies in most cases, but it did result in the identification of clusters of
two to fourindicators that, taken together, were determined to have a strong predictive potential. The description of each
indicator or indicator cluster includes the following:

- Anticipated outcome(s)

- Description of the theory of change detailing how a given intervention is expected to lead to longer-term outcomes
and impacts

- Rationale forincluding each indicator as part of the cluster to capture and track the anticipated outcome

- Brief guidance notes on practical use of the indicator cluster

Following each proposed indicator cluster, indicators that have been used in previous World Bank or other projects are
included for reference. Nustrative results chains showing where different indicators in several PPIs might be placed are
included for some of the proposed indicators in this section. The PPls are demarcated in bold, italic font.
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POVERTY
Indicator Cluster 1: Sustainable Forest-Related Income

a) people in targeted forest and adjacent communities with increased monetary or nonmonetary benefits from forests
+

b) people in targeted forest and adjacent communities have secure access and use rights
+

c) forest activities are aligned with biodiversity-friendly management practices

sustainable forest-related income

Theory of Change: This indicator cluster is designed to be adaptable based on the time period of interest. All three
indicators are likely needed to ensure that forest-related income not only increases but also that it continues to flow
over the longer term hased on SFM practices. The first two indicators in the cluster (a and b) may be have some predictive
power on theirown, but without some indication that benefits are derived in a sustainable manner, benefits will not persist
over the longer term. Thus, the inclusion of indicator ¢ in the cluster strengthens inference about whether monetary and
nonmonetary benefits will continue to be delivered over a longer time period.

The first indicator in the cluster measures the extent to which people in the project area have gained monetary benefits or
nonmonetary benefits from forests, such as improved access to fuelwood, income from sale of forest products, or cultural
and spiritual services. One implication of this indicator is that local people may be more likely to support SFM if they
receive henefits from forests, either through increased income, such as through employment in the forest sector, or through
direct benefits, such as harvesting non-timber forest products (NTFPs) for consumption or sale or through payments for
environmental services (PES) schemes. Although this benefit stream would likely help shift incentives toward SFM so that
benefits can continue to be delivered, this indicator is insufficient on its own to ensure sustainable forest-related incomes.
Additional indicators are needed to help track whether harvest and use of forest resources is sustainable over time.

Two complementary indicators have been added based on the assumption that forest products (wood and non-wood) are
more likely to be harvested at sustainable levels if people know that their access to and benefits from forest resources
are formally recognized and secure. The third indicator addresses the importance of ensuring sustainable income flows
over alonger period of time, in recognition that deriving benefits and having the right to continue deriving them is not
enough to ensure sustainable income flows. An additional indicator is required to provide information on the likely
ecological sustainability of efforts to extract forest benefits. This Tast indicator aims to capture whether or not forest use
is sustainahle by specifying that activities should follow “biodiversity-friendly” management practices. As described
below, this indicator is a World Bank CSI, which while desirable in many cases is not the only possible indicator of
sustainable forest use. Other indicators that capture ecological sustainability may be substituted here.

The importance of including indicators on access and use rights and aligning forest activities with hiodiversity-friendly
management practices is elaborated uponin alarge literature on common property. This literature supports the assertion
that individuals will invest in maintaining forest products, NTFPs, and other resources at sustainable levels if they have
secure resource rights, including the right to access the resource and rights to establish rules and norms to control
overuse of the resource (e.g., Ostrom and Schlager 1996; Mendelsohn 1994). More recent reviews (e.g., Lawry et al.
2014; Kishor et al. forthcoming) further support the economic theory that long-term investment and increased tenure
security form plausible pathways through which recognition of property rights can improve the welfare of those who
receive title and such recognition (formal or informal).
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FIGURE 7: RESULTS CHAIN FOR INDICATOR CLUSTER 1: SUSTAINABLE FOREST-RELATED INCOME
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Guidance Notes: Developing a results chain is one of the first steps in considering how the proposed cluster indicator can
be used in projects. Figure 7 presents an example of where the proposed cluster indicators fall in the results chain, along
with illustrative examples of activities and outputs. For this cluster indicator on sustainable forest-related income, the
proposed PPIs are all outcome indicators and are demarcated in bold, italic font.

The first indicator is a World Bank forestry CSI. Further information on the use of this indicator can be found at http://
siteresources.worldbank.org/PROJECTS/Resources/40940-1367867968385/CoreSectorindicatorsList.pdf.

The second indicator addresses security of tenure and rights over time as a result of the project and measures the
recognition of use rights through forest agreements, management plans, titles, or other formalized use rights. Use or
ownership rights cover the full continuum of land tenure situations, customary or statutory, individual or collective, on
private or public lands, and can accommodate any land tenure system, inline with the CSI definition. Further information
onthe World Bank CSI onland administration and managementindicators can be found at http://siteresources.worldbank.
org/PROJECTS/Resources/40940-1367867968385/CoreSectorindicatorsList.pdf .

The thirdindicatoraims to ensure that forest benefits do not exceed the sustainable yield. Forinstance, the indicator should show that
benefits from logging operations are carried out based on a sustainable management plan or that collection and harvesting of NTFPs
is at sustainable levels. The term biodiversity-friendly comes from the World Bank's biodiversity CSI, “new areas outside protected
areasmanagedasbiodiversity-friendly (ha)," (http://siteresources.worldbank.org/PROJECTS/Resources/40940-1367867968385/
CoreSectorlndicatorsList.pdf) and refers to compliance with social and environmental standards in a way that respects civil and
indigenous rights, maintains or enhances social and environmental conservation values, prohibits invasive planting, and ensures
that harvesting meets national laws and international treaties on biodiversity signed by the country in which the project is located.

As described in Box 3, this PPI cluster is being tested in a recently approved World Bank project, the first such empirical test
of the predictive potential of indicators. See Table 1 for specific examples of indicators relevant to this predictive proxy.

BOX 3: TESTING PREDICTIVE PROXY INDICATORS IN THE ARGENTINA FORESTS AND COMMUNITY PROJECT

The Argentina Forests and Community Project (P132846), approved in April 2015, has provided a timely opportunity to begin
testing some of the predictive proxy indicators identified in this report. The project seeks to improve forest management and
increase access to markets and basic services by small forest producers (including indigenous people and campesinos) in the
comparatively poor yet forest-rich areas in the country’s northern provinces. Two-thirds of Argentina’s remaining natural forests
are in the Chaco region, but they are increasingly threatened by high deforestation rates. At the same time, more than 70 percent
of the population in this remote region lives below the poverty line, and forest loss threatens to deepen levels of impoverishment.

To address the rapid loss of natural forests, the government of Argentina created a Forest Law in 2007, which includes a Forest
Fund designed to protect natural forests by supporting conservation, restoration, and sustainable management of natural forests
and PES. The Fund has totaled more than $50 million in recent years, but to date less than 4 percent of eligible indigenous or poor
criollo communities have accessed it. Financing from the Forest Fund supports implementation of approved SFM plans.

This World Bank project will support efforts by the government to increase access to the Forest Fund, including by helping
communities develop SFM plans and strengthen their tenure. These activities and the project’s focus relate to all three indicators
identified in PPl cluster 1 on sustainable forest-related income. It includes the CSl on people in targeted forest and adjacent
communities with increased benefits from forests as well as two tailored indicators relating to sustainable financing and tenure
security. The Argentina project team thus saw an opportunity to test these indicators for their predictive potential. At the PDO
level, the project results framework includes “Increased share of Forest Fund resources allocated to small forest producers” and

at the intermediate outcome level it includes “Forest area brought under strengthened tenure.” The project will collect data on
these three indicators during implementation and explore the prospect of continued data collection and analysis in the post-project
period to provide the first forward-looking test case of how well the indicators performed as predictive proxies.
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TABLE 1: EXAMPLES OF INDICATORS RELEVANT TO SUSTAINABLE FOREST-RELATED INCOME PREDICTIVE PROXY

General Indicator from PPI cluster

a) Monetary and nonmonetary
benefits from forests

Specific example indicators

People in targeted forest and adjacent communities with increased
monetary or nonmonetary benefits from forests

e People employed in production and processing of forest products
e (Changes in income in forest communities over time
e Number of direct jobs created as a result of International Climate

Fund (ICF) support
Number of forest-dependent people with livelihoods benefits
protected or improved as a result of ICF support

e |evel of diversity of income-generation activities
e Permanent jobs created through small and medium-size enterprise

(SME) productive activities

Income generated from forest services for forest-dependent people
and communities

Jobs created through the SME productive activities

Annual incremental revenue to villages

Average forest-based product income (cash and kind at 2009

real prices) realized by Vana Samarakshana Committee members
resulting from improved forest productivity

e Number of jobs created from project investments
e 20 percent increase in net value of forest goods and services

produced by assisted communities and ejidos
30 percent increase in jobs available in assisted communities vs.
control, from the Community Forestry Il

e Decline in seasonal outmigration for employment
e Poverty reduction: per capita income of project beneficiaries

increased by specified percentage

Source
World Bank CSI

World Bank CSI
FIP

DFID

DFID

FAO-FFF
FAO-FFF

GEF
GIZ

P046768 in Senegal
P073094 in India

P064914 in Honduras
P035751 in Mexico
P035751 in Mexico

P073094 in India
P046952 in China

b) Tenure and property rights

Percentage of indigenous peoples and local community members/

species to avoid the harvesting or collection of endangered species

forest communities (women and men) with legally recognized FIP
tenure rights and secure access to economic benefits and/or the
means of maintaining traditional livelihoods
e |ncrease in land and resources under legal control and FIP
management of indigenous peoples and local communities,
including through traditional forest management systems FIp
e |ncrease in area with clear, recognized tenure of land and resources
for indigenous peoples and local communities
e |egal rights granted by competent authorities to have access to GlZ
forest resources
¢) Sustainability of forest e |mproved natural resource management practices FIP
activities e The SME has identified and delimited special areas (water bodies,
flooding, soil, endangered species, areas of value) within the forest | GIZ
management plan
e The SME applies CITES or IUCN or national lists of endangered GlZ
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Indicator Cluster 2: Afforestation/Reforestation to Support Livelihoods Improvement

a) seedling survival rate after three years
+

b) thinning of seedlings/young trees after three to five years

Income from forest over the longer term

Theory of Change: This cluster indicator uses intermediate indicators with strong proxy potential for predicting potential
income from forests over the long term. The first indicator measures the survival rate of planted seedlings after three
years. This addresses the importance of ensuring that planted seedlings survive beyond the life of the project, with the
potential to develop into productive young trees and, eventually, into a productive forest plantation that yields benefits
for targeted beneficiaries, such as local populations or governments. Additional indicators, however, are needed to help
track whether the seedlings will survive and contribute to income from forests in the future.

A complementary indicator has therefore been added based on the assumption that productive forest plantations require
management, such as the thinning and maintenance of seedlings and young trees over time, to ensure that the seedlings
develop into productive forest plantations. Pre-commercial thinning is a technique used to improve the health and
quality of seedlings (Smith et al. 1997). It is expected that the combination of these two indicators will help to promote
afforestation or reforestation efforts with the aim to contribute to poverty eradication and boost shared prosperity in
project areas over the long term.

Although not included in the cluster, this indicator may require additional indicators related to the ecological
appropriateness of afforestation and/or reforestation efforts, secure property rights, and sustainable financing. Secure
property rights, forinstance, could help to motivate individuals to investin seedling survival over the Tong term. However,
ample seedling survival rate or presence of thinning activities may themselves imply that property rights are secure, thus
obviating the need for a separate indicator on property rights. Indeed, it may be that seedling survival rate in a given area
is sufficient as a stand-alone PPI given that it may imply secure property rights and active management. This indicator
cluster is the only one in this report that uses 10 indicators. Empirically testing whether these two indicators predict
sustainable forest-bhased income would be useful to better understand whether these indicators are sufficient on their
own or need additional indicators to have sufficient predictive power.
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FIGURE 8: RESULTS CHAIN FOR INDICATOR CLUSTER 2: AFFORESTATION/REFORESTATION TO SUPPORT
LIVELIHOODS IMPROVEMENT

Activities/Outputs

A and B. Develop income

earning activities.

e Persons trained in forest
processing technologies (#)

e New timber value chains
developed (#)

e Producer organizations

A and B. Develop

infrastructure to support

forest production and

marketing.

e Roads constructed, rural (km)

o Markets constructed/
rehabilitated (#)

Intermediate
Outcomes/Indicators

A. Seedling Survival Rate after
Jyears

B. Thinning of Young Seedlings/
Trees after 3-4 years

Outcomes/Indicators

A and B. Increased henefits
from forests.

People in targeted forest and
adjacent communities with
increased monetary or non-
monetary benefits from forests

A and B. Strengthen provision

of forest management advisory

services. —

e Advisory personnel training in
[topic] (#)

e Community members trained
in [topic] (#)

o Forest User Groups formed (#)

Long-term Outcomes

Income from Forests over
the Long-term

Guidance Notes: Developing a results chain is one of the first steps in considering how a proposed cluster indicator can
be used in projects. Figure 8 presents an example of where the proposed cluster indicators fall in the results chain, along
with illustrative examples of activities and outputs. For this cluster indicator on afforestation/reforestation to support
livelihoods improvement, the proposed PPIs are hoth 10 indicators and are demarcated in bold and italic font.

The first indicator measures seedling survival rate after three years, using the total number of surviving seedlings as a
unit of measurement. The second indicator measures whether or not thinning of seedlings or young trees occurs after
three to five years. The time frame for thinning will depend on the species of trees selected and its geographic location.
See Table 2 for specific examples of indicators relevant to this predictive proxy.

31



32

UNDERSTANDING LONG-TERM IMPACTS IN THE FOREST SECTOR: PREDICTIVE PROXY INDICATORS

TABLE 2: EXAMPLES OF INDICATORS RELEVANT TO AFFORESTATION/REFORESTATION TO SUPPORT LIVELIHOODS
IMPROVEMENT PREDICTIVE PROXY

General Indicator from PPI cluster | Specific example indicators Source

a) Seedling survival rate after e Replanting (ha): Upkeep of about 55,000 ha of existing P001168 in Cote d’lvoire

three years forest plantations and the establishment of 9,000 ha of
new plantations to complete the planting program of the
1st and 2nd Forestry Projects

e Adapt and improve technologies and provide technical P010506 in India
advice, including staff acceptance of improved planting
stock and nursery technologies; number of improved
seedlings to private farmers

e Seedlings produced P003287 in Zimbabwe

e Increase in forest area covered by improved forest and P053830 in the Russian Federation
pest management

b) Thinning of seedlings/young e Adapt and improve technologies and provide technical P010506 in India
trees after three to five years advice, including staff acceptance of improved planting
stock and nursery technologies; number of improved

seedlings to private farmers
e |ncrease in forest area covered by improved forest and P053830 in the Russian Federation
pest management

BIODIVERSITY
Indicator Cluster 3: Positive Environmental Impacts (Biodiversity-Related)

a) forest area brought under adaptive, biodiversity-friendly management plans
+

b) predictable, sustainable financing
+

¢) functioning institutions to enforce rules and resolve conflict

Positive environmental impacts (biodiversity-related)

Theory of Change: The first indicator, a CSI on forest area brought under management plans, measures the forestland
area that as a result of a Bank project has been brought under a management plan that has been prepared, endorsed,
and is in the process of implementation. To ensure that activities under the management plan are biodiversity-friendly
(including both socially and ecologically appropriate, see below) and to allow for adaptive management in the event
that a particular activity or objective needs to be revised, the indicator aims to measure the forest area under adaptive,
hiodiversity-friendly management plans; consequently, these two terms have been added to the CSI. To ensure sufficient
financial resources to implement and enforce the management plan over time, two cluster indicators have been added
that address sustainable financing and the existence of institutions to ensure enforcement of the management plan.
This combination of indicators has the potential to yield increased carbon stocks that will be sustained, supported, and
enforced over time.

The inclusion of an indicator on institutions is supported by a wide literature on the importance of institutions. For
example, common property literature also highlights examples where local communities have successfully developed
institutional arrangements to manage their natural resources (e.g., Ostrom 1990; Agrawal 2001).
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Guidance Notes: Together, this cluster of three indicators aims to provide a predictive proxy forlonger-term environmental
outcomes. The first indicator, forest area brought under management plans, includes production and protection
forests as well as other forests under sustainable management. See http://siteresources.worldbank.org/PROJECTS/
Resources/40940-1367867968385/CoreSectorindicatorsList.pdf

A "biodiversity-friendly” management plan complies with social and environmental standards, as defined by a
hiodiversity CSI. The term aims to ensure standards that respect civil and indigenous rights, maintain or enhance social
and environmental conservation values, prohibit invasive planting, and ensure that harvesting meets national laws and
international treaties on biodiversity signed by the country in which the project is located.

The sustainable financing indicator can either be the one proposed below or another financing indicator thatis appropriate
for the project situation. The third indicator on governance institutions aims to ensure that the management plan is
implemented and enforced. For instance, if the management plan stipulates that no Togging is allowed in the area, an
institution would need to be in place to ensure that this rule was followed and that any violators were prosecuted. See
Table 3 for specific examples of indicators relevant to this predictive proxy.

TABLE 3: EXAMPLES OF INDICATORS RELEVANT TO POSITIVE ENVIRONMENTAL IMPACTS (BIODIVERSITY-
RELATED) PREDICTIVE PROXY

General Indicator from PPI cluster | Specific example indicators

a) Forest area brought under e |mproved natural resource management practices FIP
adaptive, biodiversity-friendly e |and area under effective forest management practices GEF
management plans o Number of relevant principles for sustainable forest and farm | FAO-FFF

management mainstreamed into national policies and planning
o Area of forests on Tanzania Mainland managed according to P057234, P058706 in Tanzania

approved forest management plans (including CBFM and JFM)
e Area under sustainable natural resource management, from P046768 in Senegal

the Sustainable and Participatory Energy Management Project
e Hectares of forests brought under participatory management | P049395 in Ethiopia
e Increased forest cover and productivity through development P010506 in India

of participatory processes for management and use of forest

resources, taking special account of the interests of tribals and

other disadvantaged groups

b) Predictable, sustainable e See examples under a separate entry below for a
financing “predictable, sustainable financing” predictive indicator
¢) Functioning institutions to e Government institutions provided with capacity building CSI
enforce rules and resolve conflict support to improve management of forest resources (number)
e |mproved access to effective justice/recourse mechanisms FIP
e Evidence that infractions in the forest sector are detected, FIP
reported, and penalized
e Evidence that laws and regulations in project/programs FIP

are being implemented, monitored, and enforced and that
violations are detected, reported, and prosecuted

e Number of networks, alliances, and federations formed and FAO-FFF
active (number of female and male members)
e Perception of representativeness among members (females, FAO-FFF

males, youth, indigenous peoples, marginalized groups)
e Number of men and women from producer groups who hold a | FAO-FFF
decision making position in relevant policy making processes
e (apacity for sustainable forest management improved in state | P067367 in Romania
institutions responsible for forest management and among
underserved private forest owners
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CLIMATE CHANGE
Indicator Cluster 4: Positive Environmental Impacts (Climate Change-Related)

a) forest area brought under adaptive, biodiversity-friendly management plans
+
b) indicator of sustainable financing to implement plans
+

¢) functioning institutions to enforce rules and resolve conflict

positive environmental impacts (climate change-related)

Theory of Change: This indicator is similar to the last one but is oriented toward positive climate change effects, such as
carbon storage or other positive mitigation or adaptation impacts as a result of forest interventions. The indicator could
be used to measure SFM, increased carbon stocks, increased adaptive management, or biodiversity results, depending
on the project and management plan focus. To ensure sufficient financial resources to implement and enforce the
management plan over time, two clusterindicators have been added that address sustainable financing and the existence
of institutions to ensure enforcement of the management plan. This combination of indicators has the potential to yield
increased carbon stocks that will be sustained, supported, and enforced over time.

FIGURE 9: RESULTS CHAIN FOR INDICATOR CLUSTER 4: POSITIVE ENVIRONMENTAL IMPACTS (CLIMATE
CHANGE-RELATED)

Intermediate

Activities/Outputs Outcomes/Indicators

Outcomes/Indicators Long-term Outcomes

A. Forest activities are
sustainable.

Forest area brought under
adaptive, biodiversity-friendly
management plan

B. Increased financing for SFM. B. Financing is predictable

e Amount of payment for and sustainable.
ecological services (carbon Predictable, sustainable financing Positive environmental
sequestration; watershed exists impacts (climate-change
management; conservation related)

o Private investment in e trends in carbon stock
forest-related activities by e increased adaptive
type (tourism, environmental management
services, logging) ($)

C) Institutional Activities/ C) Institutions enforce rules

Inputs and resolves conflicts

e Forest User Groups formed Functioning institutions present to
(number) enforce rules and resolve conflict

e Forest extension service

areas) ($) i o area under SFM
established i
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Guidance Notes: Developing a results chain is one of the first steps in considering how the proposed cluster indicator can
be used in projects. Figure 9 presents an example of where the proposed cluster indicators fall in the results chain, along
with illustrative examples of activities and outputs. For this cluster indicator on positive environmental impacts (climate
change-related), the proposed PPIs are all outcome indicators and are demarcated in bold, italic font.

Please see Indicator Cluster 3 for guidance on and examples of relevant indicators.
Indicator Cluster 5: Increased Carbon Stocks

a) forest area brought under adaptive, biodiversity-friendly management plans
+

b) area restored or reforested (ha)
+

c) predictable, sustainable financing

Increased carbon stocks

Theory of Change: This cluster of indicators aims to measure increased carbon stocks. The first indicator, a CSI on forest
area brought under management plans, measures the forest land area that, as a result of a Bank project, has been brought
under a management plan that has been prepared, endorsed, and is in the process of implementation. To ensure that
activities under the management plan are biodiversity-friendly (including both socially and ecologically appropriate,
see below) and to allow for adaptive management in the event that a particular activity or objective needs to be revised,
the indicator aims to measure the forest area under adaptive, biodiversity friendly management plans; consequently,
these two terms have been added to the CSI.

To ensure sufficient financial resources to implement and enforce the management plan and support afforestation/
reforestation efforts over time, an indicator has been added that addresses sustainable financing, with the aim of
ensuring that efforts to increase carbon stocks will be sustained, supported, and enforced over time.

Guidance Notes: Please see Indicator Cluster 3 for guidance on the individual indicators and examples of relevant
indicators.

GOVERNANCE
Indicator Cluster 6: Participatory Project Design and Implementation

a) proportion of citizens who consider that design and/or implementation of project subjected to consultation is
responsive to their views (percent)
+
b) changes to project activities as a result of consultations (yes/no)
and/or
c) grievances registered related to delivery of project benefits that are actually addressed (percent)

project gains likely to persist
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Theory of Change: This cluster of indicators aims to ensure that users are engaged in the project and help contribute
to its improved results, in line with the CSIs on participation and civic engagement, with the ultimate aim of ensuring
that project gains and results continue and persist over time. The cluster of indicators is based on a theory of change
that project beneficiaries or people whose behavior a project seeks to change are more likely to perceive the project
intervention as benefiting them or to continue to change their behavior if they have a voice in the project design and
implementation through some form of consultation or feedback. It is also important to include target groups in project
design and implementation, because they are the ones who will ultimately have responsibility for sustaining project
activities or changed behaviors in the future.

Guidance Notes: The first and third indicators are CSls, and all three indicators are included as examples in the World
Bank's Results Framework and M&E Guidance Note (World Bank 2014a) and reflect a two-way interaction between target
beneficiaries and project staff or other relevant actors. The first two indicators measure consultation: the first one aims to
monitor the degree of involvement citizens have in the design and implementation of projects while the second captures
whether there is a tangible response to citizen feedback. For the first indicator, the CSI guidance notes that different projects
will use different mechanisms to engage communities in project implementation and that the indicator will adopt the project
definition of community consultation activities and provide a simple count of how many men and women have participated
in a range of consultation activities over a certain time frame, reporting on the highest number of participants in each
community and measuring the period between project effectiveness and project completion mechanisms.

For the third indicator, CSI guidance (World Bank 2014h) explains that the indicator measures the transparency and
accountability mechanisms established by the project so the target beneficiaries have trust in the process and are willing
to participate and feel that their grievances are attended to promptly, although it is understood that grievance or redress
mechanisms will not be established in all projects.

Importantly, each of the above indicators are an option for meeting the World Bank's new goal to include beneficiary
feedbackin all projects where beneficiaries are clearly identified. This goal aims for all projects to measure and report on
at least one indicative citizen engagement indicator in the project results framework (see World Bank 2014a).

The portfolio review yielded a number of indicators related to participatory project design and implementation, though
many of these examples from past forest projects need some revision or modification before they could be recommended
for use as indicators in current and future projects. (See Table 4 for specific examples of indicators.) For instance, the
following two examples aim to ensure increased participation but represent outcome statements, rather than indicators,
even though the projects used them as indicators:

+ Increased participation of women in planning, managing, monitoring, and evaluating Project Natural Protected Areas,
from the Peruvian National Trust Fund for PAs-Programme for a Participatory Management of PAs Project (P068250)
in Peru

+Increase forest cover and productivity through development of participatory processes for management and use of
forest resources, taking special account of the interests of tribals and other disadvantaged groups, from the Madhya
Pradesh Forestry Project (P010506) in India
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TABLE 4: EXAMPLES OF INDICATORS RELEVANT TO PARTICIPATORY PROJECT DESIGN AND IMPLEMENTATION
PREDICTIVE PROXY

General Indicator from PPI cluster | Specific example indicators Source

a) proportion of citizens who e Number of men and women from producer groups who hold a decision | FAO-FFF

consider that design and/ making position in relevant policy making processes

or implementation of project e Perception of representativeness among members (females, males, FAO-FFF

subjected to consultation is youth, indigenous peoples, marginalized groups)

responsive to their views (percent) | ® Percent of Forest Fund projects supporting indigenous and criollo P132846 in Argentina

smallholders and forest-dependent communities

b) changes to project activities as | ® No indicators were found through the portfolio review or indicators
a result of consultations (yes/no) inventory.

¢) grievances registered related to | @ Improved access to effective justice/recourse mechanisms FIP

delivery of project benefits that are | e Evidence that infractions in the forest sector are detected, reported, FIP

actually addressed (percent) and penalized

e Evidence that laws and regulations in project/programs are being FIP
implemented, monitored, and enforced and that violations are
detected, reported, and prosecuted

Indicator Cluster 7: Effective Project Monitoring and Evaluation

a) government officials and relevant project staff provided with capacity building support to improve management
practices to design and implement M&E
+
b) government officials and project staff regularly conduct high-quality M&E
+

c) predictable, sustainable financing for M&E activities (including after project completion)

Positive longer-term project ecological and economic outcomes

Theory of Change: This indicator is based on the assumption that a project with a strong M&E component is more likely to
result in positive project results over time. Our review of the World Bank forestry projects showed a positive association
between the quality of project MGE and project outcome ratings. As project M&E scores increased, the project outcome
rating score increased by nearly one-half a rating category (n=59; p=0.0). Thus, for example, a project with a highly
satisfactory M&E component was more likely to have a highly satisfactory outcome rating than a project with only a
satisfactory M&E. This finding further suggests that M&E represents a potentially large return on investment given that
MG&E elements of projects are typically less than 5 percent of overall project budgets.? Similarly, the World Bank's Annual
Review of Development Effectiveness found a “positive correlation between the quality of project-level M&E and better
project outcomes" (World Bank 2009: 107). This finding on the positive association between quality M&E and improved
project outcomes finds additional support in literature on the importance of M&E in shaping intervention outcomes and
impacts (e.g., Stem et al. 2005).

Our review also underscored the importance of ensuring that relevant client counterparts and/or project staff have the
capacity to design and implement M&E systems. Consequently, this cluster indicator combines capacity building support
for M&E with an indicator on regularly conducting M&E. Further, because M&E requires financial and human resources,

3. We tested this association using Stata and found that the project outcome rating increased by 0.45 units for each 1 unit increase in M&E. The 2009 Annual Review of Development
Effectiveness found a 0.60 correlation between the quality of project-level M&E and better project outcomes (World Bank 2009: 107).
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the cluster indicator includes an indicator on predictable, sustainable financing for M&E. Collectively, these indicators
are likely to contribute to effective project MGE and to the persistence of project results over the long term.

Guidance Notes: The World Bank's Results Framework and M&E Guidance Note (2014a) proposes indicative citizen
engagement indicators that can be modified to match particular project contexts, which it notes can be used as both
intermediate and outcome indicators depending on the project context, scope, PDO, and approaches, among other things.

The first indicator measures capacity building support provided to government officials and project staff to improve
their ability to design and implement M&E. The second indicator measures whether government officials and/or project
staff reqularly conduct M&E. The term "high-quality” M&E refers to an M&E system that identifies project indicators and
targets, evaluates baselines, and tracks and reports on progress toward project indicators and targets on a regular bass.
High-quality M&GE may also include an adaptive management approach, such as revising indicators and targets based on
changes in the project as necessary. The third indicator on predictable, sustainable financing aims to ensure that there
are sufficient financial resources to carry out MGE activities over time.

4.4 Potential Predictive Proxy Indicators with Broad Relevance

Four of the seven PPIs just described include an indicator on predictable, sustainable financing and secure property rights
figures as a proposed or potential indicator in several clusters as well. This review suggests that these two indicators can
enhance many cluster indicators as well as having predictive potential as stand-alone indicators.

STRENGTHENED LAND TENURE

a) forest area brought under strengthened tenure or use rights

strengthened land tenure

Theory of Change: Users are more likely to invest their own time, resources, and efforts in SFM if they know that their
access to the area is secure over the long term and that they have the potential to benefit from their investments over
time. Therefore, formalization of user rights or tenure has the potential to contribute to SFM over time. Evidence from
the review of the World Bank's forest portfolio highlights this relationship between secure access and use rights and
investments in sustainable land use practices, such as SFM. For example, the Forest Protection and Rural Development
project in Viet Nam (1997-2006; P004839) issued Land Use Rights Certificates (or “red books") to households in buffer
zones surrounding national parks. The project ICR emphasizes that the provision of secure, long-term land use rights
for farmers contributed to increased investment in land by farmers who adopted advanced agroforestry farming models
introduced by the project.

Guidance Notes: This indicator includes the total forest area with strengthened tenure in hectares. Table 5 presents
examples of related indicators, and the range of meaning that "strengthened tenure” may cover has been described
above. This indicator is one that could be used on its own or combined with other indicators in a cluster.
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TABLE 5: EXAMPLES OF INDICATORS RELEVANT TO STRENGTHENED LAND TENURE PREDICTIVE PROXY

General Indicator from PPI cluster | Specific example indicators Source

a) forest area brought under e |ncrease in land and resources under legal control and management of | FIP

strengthened tenure or use rights indigenous peoples and local communities including through traditional
forest management systems

e |ncrease in area with clear, recognized tenure of land and resources for | FIP
indigenous peoples and local communities

e Evidence that the legal framework and implementation practices FIP
provide for nondiscriminatory land tenure rights and land use systems
and protect the rights of indigenous peoples and local communities

e Area of forest under clear, nondiscriminatory tenure and territorial FIP
rights, including the recognition of traditional rights

e |egal rights granted by competent authorities to have access to forest | GEF
resources

e Tenure of at least 30 percent of the occupants in national lands inthe | P064914 in Honduras
project area regularized through formal, long-term usufruct agreements
or title developed with the assistance of the project

e Forest area brought under strengthened tenure P132846 in Argentina

PREDICTABLE, SUSTAINABLE FINANCING

a) Development, establishment and implementation of a financial mechanism or trust fund to support activities or
efforts identified as critical for the continued achievement of forest investment objectives, including capacity building
and training to ensure that local actors can manage and disburse funding

predictable, sustainable financing

Theory of Change: Predictable, sustainable financing is necessary to support continued efforts and activities after a
project intervention. An indicator that measures the amount or percentage of activities funded through local resources
or through a co-funding arrangement suggests funding that is independent of the project, with the potential to continue
over the Tong term. It is also important that local actors have the capacity to manage and allocate financing to ensure
financing is directed toward intended activities (not siphoned off for corruption) and used in a sustainable manner. In
the absence of these indicators, forest activities could end due to a lack of resources, or resources could disappear or be
depleted through corruption or mismanagement.

Guidance Notes: Financing is a critical component of many indicators and one that can contribute to the indicator's
potential to improve Tong-term impacts over time. Consequently, this indicator is one that has the potential to be used
both as a stand-alone indicator as well as an indicator used in combination with others as part of a cluster indicator. (See
Table 6 for specific examples of indicators.) The key characteristic of this indicator is that it implies financing that is
regularly available and sufficient for desired activities.
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TABLE 6: EXAMPLES OF INDICATORS RELEVANT TO PREDICTABLE, SUSTAINABLE FINANCING PREDICTIVE PROXY

General Indicator from PPI cluster

a) Development, establishment,
and implementation of a financial
mechanism or trust fund to
support activities or efforts
identified as critical for the
continued achievement of forest
investment objectives, including
capacity building and training

to ensure that local actors can
manage and disburse funding

Specific example indicators

e |ncrease capacity to finance SINANPE recurrent costs with
local resources

e Sustainably finance and promote investment in forestry sector
P102971/P113172/P118188

e Mulanje Mountain Conservation Trust established and
functioning on income being generated by endowment fund

o At least 20 percent of the funds invested at the PA level by
non-environmental agencies are compatible with conservation
and/or sustainable use of biodiversity

o At least 80 percent of the development initiatives financed
by non-environmental agencies have no negative impacts on
biodiversity or include mitigation measures

e Establishment of a financial instrument to support easements
targeting biodiversity conservation in Costa Rica

e Sustainable funding mechanisms established, from The Uttar
Pradesh and Uttaranchal Forestry Project

o Area of forest plantations under private management
agreement (ha)

e [Protected areas agency] annual budgetary support from
central state treasury ($)

Source
P068250 in Peru

DPOs in Ghana
P035917 in Malawi

P065988 in Mexico

P065988 in Mexico

P061314/P52009 in Costa Rica
P035169 in India
P057234/ P058706 in Tanzania

P131965 in Mozambique

4.5 The Utility and Importance of World Bank Core Sector Indicators

The World Bank Core Sector Indicators deserve special mention. Five of the seven forestry CSIs feature as elements in
the PPI clusters developed in this paper. A sixth, relating to support for policy and regulatory reforms, is also likely an
important constituent in additional PPI clusters. Thus using CSIs can bring a double benefit of helping to capture in a
consistent way both end-of-project and longer-term outcomes of forest investments.

The CSls for forest investments were launched in July 2012 to help capture some key overarching results the World Bank
has sought to help its clients to achieve. They are reported in IDA/IBRD project Implementation Status Reports, and
they are being tracked and aggregated over time. Beyond forestry, several other CSls, such as those relating to land
management, biodiversity, civic engagement, and social inclusion, are not listed as forestry CSls but are very relevant to
the sector. (See Box 4.) In several cases, these indicators also have potential as PPIs.
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BOX 4. FORESTRY-RELEVANT CORE SECTOR INDICATORS IN IDA AND IBRD PROJECTS

The use of Core Sector Indicators in IDA and IBRD projects was introduced in 2012, and experience with their use so far has been
instructive. The requirement for a project to report on performance against a CSI depends on whether or not its primary objective
has been coded to reflect its respective sectors. All projects are expected to report on the number of project beneficiaries as well
as the proportion of beneficiaries who are female. But a forestry project would not necessarily report on biodiversity outcomes
unless it had been coded accordingly. The following CSls are indicative of the types of indicators related to forests and trees in
landscapes that might be monitored and reported.

FORESTS

Area restored or re/afforested (ha)

Forest area brought under management plans (ha)

People in targeted forest and adjacent communities with increased monetary or nonmonetary benefits from forests (number)
People employed in production and processing of forest products (number)

Forest users trained (number)

Reforms in forest policy, legislation, or other regulations supported (yes/no)

Government institutions provided with capacity building support to improve management of forest resources (number)

BIODIVERSITY
e Areas brought under enhanced biodiversity protection (ha)
e New areas outside protected areas managed as biodiversity-friendly (ha)

LAND ADMINISTRATION AND MANAGEMENT

e Target population with use or ownership rights recorded as a result of the project (number)

Target land area with use or ownership rights recorded as a result of the project (ha)

Land area where sustainable land management practices have been adopted as a result of the project (ha)
Land users adopting sustainable land management practices as a result of the project (number).

Land area brought under a catchment system as a result of the project (ha)

PARTICIPATIUN AND CIVIC ENGAGEMENT
Participants in consultation activities during project implementation (number)

e Subprojects or investments for which arrangements for community engagement in post-project sustainability and/or
operations and maintenance are established (percentage)

o Beneficiaries that feel project investments reflected their needs (percentage)

SOCIAL INCLUSION

e Share of vulnerable and marginalized people of the total project beneficiaries (percentage)

e Representatives in community-based decision making and management structures that are from the vulnerable or
marginalized beneficiary population (percentage)

e Vulnerable and marginalized beneficiary population who participate in nonproject consultations and decision making forums
(percentage)

Source: World Bank 2014b.

To geta better sense of the use of relevant CSls and potential for further analysis of their relationship to PPls, we analyzed
uptake of forestry CSIs since their inception in 2012. We found that their use has improved over time, with 63 percent of
active forestry projects approved since July 2012 including at Teast 1 CSI (see Table 7 and Figure 10). The area restored or
re/afforested was the most frequently used forestry CSI. The remaining CSls were all used relatively evenly (in four to
five projects) with the exception of "people employed in production and processing of forest products,” which has not
been used in any project to date. These broad findings suggests that some ongoing projects may already have in place
clusters of indicators that may have the capacity to predict longer-term outcomes.
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TABLE 7. UPTAKE OF FORESTRY CORE SECTOR INDICATORS IN WORLD BANK PROJECTS

AFR EAP ECA LAC MNA SAR Total
May 2015 # of projects | 9 4 4 6 0 4 27
# projects 6 2 4 3 0 2 17
with forestry
CSls
% with 67% 50% 100% 50% 0% 50% 63%
forestry CSI
June 2014 | # of projects | 10 6 3 4 1 3 21
# projects 1 4 3 2 0 2 11
with forestry
CSls
% with 10% 67% 100% 50% 0% 67% 41%
forestry CSI
June 2013 # of projects | 9 4 2 5 1 1 22
# projects 1 3 2 0 0 0 6
with forestry
CSls
% with 11% 75% 100% 0% 0% 0% 27%
forestry CSI

Note: Analysis was based on all projects that had a sector or theme code of Forestry (AT). The 2015 data reflect active forestry projects approved since the adoption of the core sector
indicators by the World Bank in July 2012. Earlier years used all active forest projects.

FIGURE 10. UPTAKE OF FORESTRY CORE SECTOR INDICATORS BY INDICATOR

Total number of projects with forestry code

Projects using a forestry CSI

People employed in production and
processing of forest products*

Reforms in forest policy, legislation or
other regulations supported

Govt institutions provided with capacity
building to improve mgt. of forest resources*

Forest area brought under management plans*

People in forest&adjacent community with
monetary/non-monetary benefit from forest*

Forest users trained

Area restored or re/afforested™

*= (SIs that were also identified as potential predictive proxy indicators.



UNDERSTANDING LONG-TERM IMPACTS IN THE FOREST SECTOR: PREDICTIVE PROXY INDICATORS

4.6 Assessing Monitoring and Evaluation in the World Bank's
Forestry Portfolio

In addition to reviewing the forest portfolio to identify potential predictive proxy indicators, the review also examined M&E
more generally in the selected projects with an eye toward distilling Tessons to inform future project MGE design and practice
and use of PPIs. A major finding is that, even if shortcomings remain, project MGE has improved over time. For instance, the
most recent ICRs, usually those published after 2000, contain a project overview that highlights progress on PDO indicators,
which were not always present in earlier projects. In earlier ICRs, the type of indicators are not always identified clearly; for
instance, they are oftenlisted in an annex at the back, not discussed in the main body of the report, and appear to be output
indicators or physical indicators. The earliest PCRs also had a much more limited focus on indicators.

The majority of ICRs and PCRs addressed M&E (n=74), although several did so in a cursory manner, such as by including a
list of output indicators in the report annex and not providing substantial discussion on M&E and indicators in the report.
A smaller set of reports offers lessons learned on M&E and indicators and suggests recommendations for the design and
implementation of M&GE and indicators. The review also includes a few projects that are examples of “turn around" stories—
projects that were failing initially and improved with significant World Bank attention and supervision. (Gee Box 5.)

BOX 5: FROM UNSATISFACTORY TO SATISFACTORY: THE INDIA ECODEVELOPMENT PROJECT

The India Ecodevelopment project (P036062), which aimed to conserve biodiversity by implementing the government of India’s
ecodevelopment strategy in and around seven PAs, is an example of a “turn around” story, according to its ICR. The ICR explains
that the project “had a slow take off and the progress was unsatisfactory in the initial periods.” The project failed to disburse
funds during its initial year of implementation, suffered from a lack of continuity of task leadership (with four TTLs in the first
three years of implementation), and was rated as unsatisfactory in its initial evaluations, among other challenges.

At the MTR, the World Bank decided to restructure the project to focus on implementation of ecodevelopment activities around
the seven selected PAs and dropped a component on the preparation of future biodiversity projects. Renewed efforts by the
government, PA staff, local communities, and other stakeholders helped to turn the project around. Consultants monitored project
progress at all sites from the MTR onwards, providing feedback to the main project office for action. The ICR also highlights the
World Bank’s “flexibility in adapting the project design and targets consistent with a process oriented and learning approach”
and using aide-memoires as guidance for adaptive management and monitoring. By project closing, the project had achieved

its objectives, and several of its activities and approaches are now considered best practice. The ICR notes the following on
institutional development impact: “The improvement in relationships between PA staff and local communities at all PAs may be
one of the most significant contributions to long-term sustainability of the PAs and biodiversity conservation in India.”

Six projects revised their MGE frameworks, indicators, or targets, according to the project ICR or PCR. In addition, some
projects made minor revisions, such as updating targets to reflect better-than-expected progress or revising targets
downwards to better align them with project realities.

The Conservation and Sustainable Use of Biodiversity in the High Andes Region (P063317) in Colombia is an example
of a project that substantially revised its M&GE framework to include an increased emphasis on outcomes. The project
originally included a logical framework that focused on activities and outputs, with 40 product indicators. At the MTR,
the World Bank revised the M&E framework to focus more on measuring achievement of objectives and progress toward
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the GEQ. These revisions included focusing supervision on 15 10 indicators that were most representative of the GEO
aims of increased biodiversity knowledge, conservation, and sustainable use and developing six new outcome indicators
to capture aggregated improvements in biodiversity knowledge, conservation, and use practices, using the 40 product
indicators as inputs. However, the ICR notes that the project partners did not incorporate the revised indicators into the
project's M&GE processes, and the six new indicators were only measured at project closing.

The Mulanje Mountain Biodiversity Conservation Project (MMBCP; P035917) in Malawi is an example of a project that
revised its indicators to facilitate improved results measurement while maintaining its original focus. According to the
ICR, the World Bank, Borrower, and Implementing Agency recognized during implementation that the original project
indicators were qualitative in nature and difficult to measure. Consequently, they refined the original set of GEO, 10,
outcome, and output indicators into quantitative proxy indicators and prepared a refined results framework at MTR that
reflected the new set of quantitative indicators. The ICR emphasizes: “The proxy indicators did not replace nor depart
from the initial intent or focus of the original set of key indicators; rather they facilitated accurate measurement of what
had previously been highly descriptive key indicators.”

Model Projects

Several projects included exemplary M&GE frameworks that are recognized for their detailed design, adaptive nature,
and focus on impact and quality. This section highlights a few of these projects and particular elements of their MGE
frameworks, as highlighted by their ICRs.

The Karnataka Watershed Development Project (P067216) in India highlights several elements of an effective M&GE
system, including detailed design of the system before project implementation. The ICR states the M&E system provided
astrong tracking and learning mechanism, correcting and realigning the project and pushing for better performance and
accountability through on-the-ground results. It describes project management as responsive to issues raised and able
to proactively take corrective actions. The ICR also highlights ongoing analysis during the project as critical in facilitating
implementation changes that resulted in a sharper poverty focus, opportunities for women and the Tandless, greater
equality among small, medium-size, and large farmers and increased cost efficiency in soil and water conservation.

The Water Conservation Project (P056516) in China praises the World Bank's focus on impact in its supervision rating.
It notes: “The Bank maintained a focus on development impact, consistently emphasizing the targeted outcomes and
the innovations being tested under the project. Bank missions ensured that monitoring and evaluation began early in
the project period and that the baseline survey was promptly conducted. Aide-Memoires systematically recalled the
development objectives, and variations from target key indicators were raised as issues.”

The ICR for the Eastern Anatolia Watershed Rehabilitation Project (P009023) in Turkey describes the project as
“noteworthy for having focused on quality rather than aiming at simple area targets and showing considerable flexibility
and resulting in learning by doing."

In general, these projects underscore the importance of designing an M&GE system before project implementation begins
and maintaining a focus on monitoring and evaluating indicators throughout the project.
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Lessons Learned on M&E

Indicators should support a results-driven process, focus on outcomes, and show a clear link between project activities
and outcomes, according to the most common lesson learned on M&E. Approximately one-third of project ICRs or PCRs
include lessons learned on M&E (n=26, or 33 percent). These lessons learned address M&E frameworks, indicators,
project duration and time considerations, participation and stakeholder involvement, and resources and sustainability,
among other issues.

M&E FRAMEWORKS

Seven ICRs or PCRs explicitly recommend defining the M&E framework at the start of the project, before implementation
begins. Reports suggest focusing on the development of an M&E framework during project preparation and design
phases, including the identification of baseline targets and data collection plans. Forinstance, based on its failure to put
in place an M&E system, “despite repeated requests from the Bank to design and implement an M&E system,” including
in aide-memoires and the MTR, the ICR from the Transfrontier Conservation Areas Pilot and Institutional Strengthening
Project (P001759) in Mozambique stresses the importance of having an M&E system in place at project effectiveness.
The ICR recommends “future projects should consider not releasing funds until the baseline data for an M&GE system has
been established.

Additional recommendations on M&E frameworks include the importance of showing causality, M&GE as an adaptive,
learning, and innovation tool, and the need to match M&E expectations with technical capacity. The Forest Concession
Managementand Control Pilot Project (P060003) in Cambodia argues that the project should have used M&E in a proactive
manner as a way to track the project's progress and address its weaknesses early on during implementation. The ICR's
lessons learned section explains that "a properly functioning M&E system might have provided the basis for a stronger
dialogue between the Bank and the Borrower and might have been developed more pro-actively as the ‘learning and
innovation’ tool," which could have helped the project to adapt during implementation. The Uttar Pradesh and Uttaranchal
Forestry Project (P035169) in India recommends ensuring consistency between M&GE, management information systems,
and technical capacity, noting that the Forest Department staff had a Tow level of technical expertise on M&E and that
senior decision makers possessed a low awareness on the importance of MGE benefits. The Cape Peninsula Biodiversity
Conservation project (P036062) in South Africa, recommends avoiding "overdesign” of indicators to ensure sufficient
flexibility and innovation during project implementation. (See Box 6.)

BOX 6: AVOIDING OVERDESIGN: THE CAPE PENINSULA BIODIVERSITY CONSERVATION PROJECT

The Cape Peninsula Biodiversity Conservation project (P036062) in South Africa, a highly satisfactory project, is an example of

a project that aimed to ensure flexibility in indicator selection and use. According to the ICR, the project design was “robust and
flexible to address the challenges of being implemented in a rapidly changing legal and institutional environment.” Many of the
indicators were “fine-tuned” throughout project implementation, as shown in the ICR’s Annex on the log frame matrix. Among its
lessons learned, the ICR recommends avoiding overdesign, explaining how the project “benefitted significantly from a broad-
brush Logframe, which clearly set out the objectives and key performance indicators but avoided detail (10 percent design and

90 percent implementation).” The ICR further emphasizes that this approach facilitated flexibility and innovation approaches and
solutions during project implementation, saying “a free hand was given to the architects of the project to be innovative and to take
risks.” This project suggests that, while defining and selecting robust indicators is critical in contributing to project achievements,
it is also important to ensure flexibility and innovation during project implementation, as needed.
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General Tessons Tearned on M&E also highlight the importance of ensuring independent M&E , ensuring sufficient and
sustainable financial resources to conduct M&E , involving stakeholders in defining M&E frameworks and assessing
progress, and ensuring M&E sustainability . For instance, the ICR from the Karnataka Watershed Development Project
(P067216) in India states “an independent and credible M&E institution can complement M&E functions in the
implementing agency and provide major contributions to project success,” including through providing complementary
services such as spatial information or surveys.

INDICATORS

Twenty-two projects reflect on the definition and use of indicators in the lessons learned section of their reports. As
noted, the most common lesson learned emphasizes the importance of focusing on results and ensuring that project
activities will contribute to project outcomes (n=10). (Gee Table 8.) Forinstance, the Mexico Environmental Sustainability
Development Policy Loan (P095510) describes the importance of measurable and specific indicators, stating that
“clearly-defined baseline and target values to monitor progress and evaluate outcomes, as well as a relevant set of
measurable and meaningful outcome indicators, are essential for a results driven process.” Earlier PCRs suggest that
projects focused too much on output indicators and not enough on outcomes and results-hased indicators, with several
reports noting that the project was implemented before the World Bank began placing emphasis on logical or results
frameworks. This last point suggests that the World Bank has placed an increased focus on results-driven M&E over time.

TABLE 8: COMMON LESSONS LEARNED ON INDICATORS

Indicator should be: Number of projects

Results-driven process and focus on outcomes 10

Measurable, realistic, and specific

Achievable during the project’s lifespan

Unaffected by exogenous, confounding factors

Useful for management

_ = =W | B

Reliable and systematic

Project documents also note that exogenous, confounding factors can limit the achievement of outcomes, and they
recommend linking project development indicators to project activities. For instance, the Sustainable Forestry Pilot
Project (P053830) in the Russian Federation included an indicator on "increase in forestry revenues!" The lessons
learned section of the ICR explains the project assumed that requlations drafted during the project would help achieve
this indicator. It points out, however, that the project failed to consider the effect of wood product demand or the state of
the economy, factors over which the project had no control but that affected achievement of the forest revenue indicator.

Some ICRs discuss the challenges of showing project impacts and outcomes during short time frames, noting that some
outcomes may not be discernible at project closure even though these outcomes may materialize over time, a common
challenge for M&GEinthe forestryand othersectors, as describedinthe Introduction.. Consequently, some ICRs recommend
selecting indicators that can be achieved during the project's lifetime. One project suggests that post-project evaluation
should be incorporated into the project time frame to account for such results over time. These recommendations fit with
the overall thrust of this report: that PPIs can be identified that can provide a credible estimate in the near term (during
project implementation) of longer-term results.

The Ecomarkets Project (P061314 and P52009) in Costa Rica experienced challenges in demonstrating impacts during the
project lifetime. The ICR explains that the project did not monitor the actual impact of project activities on the generation
of specific services. For example, it did not assess the relationship between increased forest cover and increases in
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biodiversity or water services. The ICR recognizes, however, that monitoring the impact of forest cover on water services
is not a simple task, explaining that the impacts will likely be experienced over time and over dispersed geographic
areas. The project is also described as having a weak M&E framework because it did not systematically evaluate the
extent to which participationin the program changed hehavior. Therefore, the ICR explains, “while it can be observed that
PSA participants have substantially higher levels of forest cover, it is difficult to ascertain how much of this difference
was due to the project.”

Defining how MG&E data will be gathered and used is also important from the design stage, according to the ICR from
the Indigenous and Community Biodiversity Conservation Project (COINBIO; P06674) in Mexico. This project document
explains that the information that needs to be collected for reporting to a global entity such as the GEF is not the same
type of data that an ejido requires for decision making.

In addition to the characteristics of indicators highlighted in Table 8, a few other lessons learned emerged from project
documents. The Third Forestry Development Project (P009582) in Bhutan reflects that the project indicators did not
capture or show the good professional progress of Bhutanese project partners that resulted from the project's training
and technical assistance components. It states: “Such achievements are equally important mosaic pieces as e.g. the
number of kilometers of forest roads constructed. Would the project be considered as a learning process for initiating
gentle and sustainable methods of forest management, the assessment would have been better.’

The First Programmatic Development Policy Loan for Sustainable Environmental Management (SEM DPL; P095205)
in Brazil recommends that projects monitor existing indicators that are already available. Under the lessons learned
section, the ICR notes: "The lessons learned in this operation points to the need to use existing indicators reqularly
monitored by implementing agencies whenever possible instead of creating program specific ones. This is the case, for
instance, of the indicator for annual deforestation rate monitored by INPE [the Brazilian Space Agency]!" In contrast
to this project, the Mexico Environmental Sustainability Development Policy Loan (P095510) defined a set of outcome
indicators for measuring project progress that were also included in Mexico's 2007-12 National Development Plan, which
meant that indicators were relevant for measuring progress on both the project and Mexico's National Development Plan.

Three projects highlight the importance of defining baselines and targets as part of the development of an M&E system.
Although this lesson may seem overly simplistic, several projects did not define baselines or failed to adapt project
targets during implementation. The EcoMarkets project (P061314 and P52009) in Costa Rica reflects that it is difficult to
evaluate the effectiveness of conservation programs “when such programs are not designed to be tested and measured
against a clear haseline or ‘control’ case.’ The Maloti-Drakensberg Transfrontier Conservation and Development Project
(P061314 and P52009) in South Africa states that “a baseline not only helps to measure success, but also disciplines the
designers to pay attention to realistic and measurable indicators." It is also important to note that several other projects
did not define or include baseline or target indicators yet did not specifically reflect on this shortcoming in the lessons
learned section.

Another factor that may affect project outcomes relates to project supervision and management. For instance, many
project ICRs highlighted the challenges that frequent changes in TTLs pose for project continuity and achievement of
project objectives. (See Box 7.)
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BOX 7: ANOTHER IMPACT ON PROJECT OUTCOMES? TTL TURNOVER

The review showed that projects generally have several TTLs, which can negatively affect project continuity, momentum,
implementation, and achievement of objectives. For instance, the Energy Access Project (P049395) in Ethiopia changed TTLs
five times over the 10-year implementation period. The Rural Environment Project (P066199) in Azerbaijan had three TTLs in
four years, which the ICR notes disrupted dialogue between the World Bank and the client and “severely undermined supervision
efficiency as each new TTL built a learning curve on the Project, stakeholders, and issues.”

The ICR from South Africa’s Maloti-Drakensberg Transfrontier Conservation and Development Project (P052368) stressed the
following lesson learned on TTLs: “Frequent changes in task management during project design and implementation can cause
serious disruption, when task managers are leaving without finishing important milestone tasks. Examples under this project
were the finalization and agreement on the logical framework at the design stage, the completion of the restructuring of the
Project at mid-term or finishing the complex and time consuming design and procurement process of the environmental centre
at the later stage of the Project.” Similarly, the ICR from the Third Forestry Development Project (P009582) in Bhutan found that
“frequent turnover of Bank staff handicapped continuity in supervision, with six TTLs over the life of the project and frequent
turnover of other supervision staff.”

At the same time, when TTLs carried out their roles effectively, the ICRs, and even the Borrower’s ICRs, note the benefits to the
project. For example, some ICRs praised projects for selecting TTLs with experience with similar projects in the region, such as
a TTL with experience on trust funds in Latin America and the Caribbean who worked on several related projects or TTLs who
lived in the country during at least part of the project implementation. ICRs also commended TTLs who stayed through a critical
project period or ensured a smooth transition. The Sustainable Forestry Pilot Project (P053830) in the Russian Federation, for
instance, noted that the project had four TTLs in a 10-year period but ensured continuity and sustained institutional memory in
the team supervising the project.

Similarly, two highly satisfactory projects underscored the importance of continuity in World Bank management. The Second
Loess Plateau Watershed Rehabilitation Project (P056216) in China emphasized consistency in task management and task
team composition as critical in a strong Bank-Borrower partnership. The Sustainable and Participatory Energy Management
(PROGEDE; P046768) project in Senegal states that continuity in Bank team staff was a key feature of PROGEDE. The ICR
explains that, from project preparation to project closing (eight years), there were only minor changes to the core Bank team,
which resulted in “an uncommon level of knowledge about the sector, the project, the Borrower’s institutions, the actors, the
issues, and the opportunities.” The ICR recognizes that it may be difficult to replicate such continuity in many other operations
but stresses “the level and quality of outcomes of the project does provide sufficient grounds to suggest that increasing
continuity of operational teams could improved the quality and poverty alleviation impact of operations in the Bank.”

TTL turnover in projects is likely to continue and can bring benefits. However, these findings underscore the importance of efforts
to ensure continuity in projects when changes in TTLs and other key supervision staff occur.
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Summary of Key M&E Lessons Learned

Indicators should support a results-driven process, focus on outcomes, and show a clear link between project
activities and outcomes.

Projects should use M&E in a proactive manner as a way to track progress and address weaknesses early on during
implementation: a well-functioning M&E system can provide the basis for stronger dialogue between the donor and
client during project implementation.

Avoid overdesign: projects can benefit significantly from a broad-brush results framework that clearly lays out
objectives and key performance indicators but avoids restrictive detail. Such an approach can facilitate adaptive
management, innovation, and—ultimately—better results.

Clearly define baselines and targets as part of the development of an M&E system and measure them as soon as possible.
Link project development indicators specifically to project activities in order to help account for exogenous,
confounding factors that can limit the achievement of outcomes.

Use existing indicators regularly monitored by implementing agencies where relevant and possible rather than
creating program or project specific ones. This helps reduce costs, ensures that indicator data will be collected, and
creates synergies with related institutions and interventions.

Ensure sufficient and sustainable financial resources to conduct M&E and involve stakeholders in defining M&GE
frameworks and assessing progress.

Take steps to build client M&GE capacity and financial sustainability of M&E in the post-implementation period.

49



50

UNDERSTANDING LONG-TERM IMPACTS IN THE FOREST SECTOR: PREDICTIVE PROXY INDICATORS

5. Opportunities for and Constraints on

Use of Proxies in World Bank Projects

5.1 Opportunities

When designing project indicators, World Bank guidance emphasizes “less is better," recommending to “limit the number
of outcome indicators to five or fewer and the overall number of indicators to not more than 15" (World Bank 2014a:
2). In contrast to this advice, the review of the World Bank's forest portfolio found that the average number of PDO
indicators per project was greater than six, suggesting a need to ensure a smaller number of indicators in future World
Bank projects. The development and use of predictive proxy indicators offer an opportunity to identify a small set of
indicators that can be used to predict longer-term results. Such indicators can also help facilitate comparison across
projects, regions, and sectors.

Participants at the expert workshop in January generally supported the use of PPls, highlighting different instances in
which proxies would be useful. In particular, they supported PPIs as valuable in terms of predicting project and longer-
term outcomes and for easier measurements that would demand less time and resources.

Participants cautioned, however, that many of the indicators identified through the review of the World Bank forest
portfolio are useful but may be too specific to the particular project in which they are embedded. The biodiversity and
the poverty breakout groups expressed support for the CSlIs as useful in particular.

A breakout group on governance also highlighted the importance of ensuring that proxy indicators can be aligned with
the priorities and capacity of the relevant government agency or agencies in the country in which the project is being
carried out. They observed that indicators might serve their intended purpose but not be well aligned with a government's
ability, capacity, culture, orintention.

Participants also recommended including the importance of ensuring good, strong baselines on which to monitor future
progress. Similarly, the portfolio reviewed highlighted the importance of clearly linking goals, indicators, and targets,
such as through a matrix that shows the relationship among the different goals, indicators, and project components.

Discussions with TTLs highlighted the need for strong enabling conditions and indicators to measure these conditions.
Suggestions included large-scale datasets on national governance, market prices, gross domestic product, forestry
budgets, and national deforestation rates. Some experts interviewed proposed conceptually separating indicators of
context or enabling conditions from those directly related to a project activity or objective, suggesting there may be
ways to clarify the different elements in predictive indicator clusters.
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5.2 Constraints

One key constraint to the development and use of PPIs is the project incentive structure.* TTLs and other project staff
have an incentive to use indicators that are achievable within the project results framework in order to demonstrate
progress and outcomes. Pressure to produce results within the project time frame and to achieve a high project rating
may bias project staff to select indicators that focus on outputs or easier-to-achieve outcomes as opposed to more
ambitious indicators that may be more difficult to achieve during the project period. Some TTLs and project staff may
also face disincentives to collect and report on data. Further, more ambitious indicators are more likely to produce results
and outcomes after the project is completed; while these longer-term outcomes are desirable, the current system is not
necessarily structured to promote these types of indicators. Better understanding of the incentives and disincentives
faced by World Bank TTLs and other project staff in selecting and using outcome-focused indicators, including PPIs,
could help to operationalize the use of proxy indicators.

Discussions with TTLs also underscored the effort and time required to gain client buy-in during project preparation,
which can lead to a simplifying of indicators. At the same time, clients may sometimes refuse to accept new indicators
if, for example, they deviate from established government indicators. These factors may also hamper the use and
development of PPIs in some cases.

There are also several methodological constraints in the use of indicators, including challenges related to attribution,
confounding factors, and the time taken to show impacts. Indicators related to forests and poverty in particular face
challenges related to attribution, with project interventions assuming that supporting SFM would lead to benefits for
the poor without clearly articulating a theory of change as to how such interventions would deliver these benefits.
Additionally, indicators related to poverty alleviation are often imperfect measures of whether projects reach the
poor and most vulnerable (IEG 2013). TTLs also described challenges related to attribution and confounding factors in
discussions. PPIs, however, are proposed as a means to at least partially address some of these challenges.

One constraint described by several TTLs is the potential to have to restructure projects if the results framework changes,
which then presents its own challenges. TTLs also pointed out that good indicators can be accompanied by inappropriate
targets. In some cases, the lack of appropriate targets may mean that the project needs to be restructured, which again
results in additional effort, resources, and time. This point underscores the importance of ensuring that potential PPIs
are matched with clear targets that can be adapted to the project context.

Additional constraints highlighted by TTLs include the importance of ensuring that institutions and incentives are in place to
continue to support behavioral change after project completion; TTL turnover, which results in limited responsibility of TTLs
for the success of their former projects; and the importance of ensuring that indicators can be used or adapted across projects
and time periods. TTLs also noted that the limited availability of internal World Bank technical expertise on M&E can be a
constraint to using more appropriate or innovative indicators. Broad policy-level engagement beyond the project level was
also recommended to facilitate the integration and mainstreaming of data collection, including in national statistics agencies.

Finally, the cost and feasibility of collecting data, including baseline data, is an important consideration in the selection
and use of predictive proxy indicators. Thereis a need, for example, to share surveys and other data collection instruments
that may have relevance across multiple operations and contain questions that yield data on key indicators, including
PPIs. While this review, and future efforts, can help to identify good indicators and potential PPIs, such work must also
consider the relative cost of measuring, tracking, and reporting on the indicators over time.

4. Itisimportant to note that this incentive structure is not unique to the World Bank but rather representative of development projects in general and the pressure faced by project staff to
produce results during project periods.
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6. Guidance on Using Proxies

Theresults presentedinthis report suggest that single indicator predictive proxies are likely few and far between. Instead,
clusters of indicators taken together are more likely to be effective in providing information about potential future
impacts. It is worth noting, however, that some indicators do seem to he more effective on their own or in combination
than others, including in many cases the CSls for forestry and other sectors. Specific guidance on the clusters of potential
PPls identified to date is provided in the preceding sections.

Discussions with World Bank M&E and other technical experts further highlighted potential factors to consider when
developing proxy indicators, including suggestions on criteria for selecting PPIs and Tooking beyond World Bank projects
for examples of proxy indicators.

Asnoted earlier, thisreview did not find any well-accepted criteriato guide the selection of proxyindicators. Consequently,
PPIs were identified and evaluated using the SMART criteria, theories of change, and expert guidance. The process of
developing potential predictive proxies has led to innovation in how such proxies may be identified moving forward.
Specifically, we propose a complement to the well-known SMART criteria for use in assessing potential predictive proxy
indicators—the FOREST criteria:®

- Focused: the suggested PPl is part of a specific, well-developed theory of change and can be described in a results
chain

- Outcome-oriented: the suggested PPl seeks to provide information on longer-term outcomes

- Replicable/reliable: the suggested PPl is appropriate for use in different Tocations and time periods

- Evidence-hased: the suggested PPI is developed bhased on evidence from research and/or practice (qualitative and/
or quantitative) and can be confirmed in longer-term studies

- Short-term: change in the suggested PPl is discernable and measurable in the near term (typically within two to four
years) as well as over time while linking to the stated long-term objective

- Timeless: the suggested PPl can be achieved at any given point in time and still link to the stated Tong-term objective

The above criteria highlight suggested components that can be used to identify or evaluate potential PPIs. To ensure that
a given PPl is as effective as possible, it should meet each of these criteria, similar to guidance on the SMART criteria.
A key first step in considering how PPIs can be used in projects is to develop a results chain and a theory of change
explaining how activities are expected to lead to outputs, outcomes, and eventual impacts. This report includes three
illustrative examples of results chains for cluster indicators on poverty and climate. While two indicators in PPI clusters
are |0 indicators, the results chains show that the majority of proposed PPIs are outcome indicators and fall on the right
hand side of the results chain. It is notable that, depending on the focus of a given intervention, governance indicators
may be either |0 indicators or outcome indicators, as found more generally in a recent review of World Bank forest
governance interventions (Kishor and de Rijk 2014).

5. Special thanks to Anders Jensen for this creative formulation and stimulating discussion on the specific criteria included in it.
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Future work on the identification and use of PPIs should investigate further whether most PPIs are in fact outcome
indicators or if additional 10 PPIs would be beneficial. Regardless of whether PPls are outcome indicators or intermediate
indicators, good MG&E practice—including early establishment of baselines and tracking and reporting on indicators—will
be needed from the heginning of any project, program, or policy. In addition, potential sources of data for measuring the
indicators should be carefully considered in their formulation. Finally, where possible, PPls should be conceptualized
and worded quantitatively with specific targets.

Two indicators appear in multiple PPI clusters and are worth highlighting here as indicators that many more forestry
projects may wish to consider including in their MGE frameworks: first, secure tenure and property rights and, second,
sustainable financing mechanisms to take project activities forward. This review has highlighted the importance and
predictive potential of these two indicators. Consequently, they are recommended at minimum for use as stand-alone
indicators where appropriate as well as part of a cluster of indicators.

Finally, as highlighted throughout the report and elsewhere, it is critical that the development of predictive proxy
indicators be cost-effective. The World Bank has already indicated its commitment to the cost-effective development and
implementation of such indicators (IEG 2013). The findings on predictive proxy indicators in this report should contribute to
the further development of this wider World Bank effort as well as more generally in and beyond the forest sector.
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7. Conclusion

7.1 Summary of Key Findings

This review aimed to increase understanding on the potential of short-term proxy indicators for longer-term impacts
of forest sector investments and how they may be used in practice. The findings suggest the existence of potential
proxy indicators within World Bank forests projects as well as other sources. The review also demonstrated an increased
interest and focus among World Bank staff in M&E and the development of robust indicators to track and measure project
achievements. This interest underscores the critical importance of careful work to identify a set of PPIs that can be used
by World Bank staff in future projects. The proposed indicator menu, included as Annex F, is a first step at identifying
such indicators, illustrating the conditions under which such indicators have been used, and providing guidance on their
use. The proposed PPI clusters represent an additional step in identifying such indicators.

As noted in section 6, secure tenure and property rights and sustainable financing emerged as two indicators that
are recommended for inclusion as part of a cluster or used as stand-alone indicators. This finding is consistent with
the IEG's evaluation of the World Bank's forest strategy, which highlights shifts in the ownership and management
of forests and underscores the importance of equitable, efficient ownership and management of forests (IEG 2013).
As reforms transfer forest ownership and management rights to communities and individuals, indicators related to
secure tenure and property rights are likely to emerge as helpful in predicting the long-term outcomes of forest
investments. Similarly, as this review highlighted, predictable, sustainable financing is essential to ensure continued
efforts after project completion.

Thisreport has also demonstrated improvements in project MGE and indicators over time in forest-related investments
at the World Bank, based on increased emphasis on M&E and on tracking and evaluating progress on indicators in
more recent project ICRs compared with project PCRs or earlier ICRs. The analysis showed a positive association
between the quality of project M&GE and project outcome ratings. As project MGE scores increased by category, project
outcome rating scores increased by one-half a rating category, a finding that underscores the potentially high return
of investments in project M&GE.

Though rooted primarily in the experience of World Bank forestry investments, this work has broader relevance beyond
the Bank and beyond the sector. Indicators can play a key role in galvanizing support for focused action on particular
topics, as shown by the attention of governments, donor agencies, and others on achieving the Millennium Development
Goals and their associated targets and indicators. As the international community turns its attention to the development
and implementation of the post-2015 Sustainable Development Goals, targets and indicators are likely to play a key
communications role. Predictive proxy indicators in particular could help to make the case for the likely impacts of
forestry investments beyond the forestry sector, including on climate mitigation, environmental protection, jobs and
income, and other areas.
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7.2 Taking This Work Forward

There are multiple avenues for effectively taking this work forward. First, there is a need to empirically test the PPIs identified
through this review. Animportant component inidentifying robust proxy indicators to track and assess the impacts of forest-related
financing is to validate them empirically to assess their predictive capacity. Few institutions collect post-project datain a systematic
way, which represents a challenge in evaluating project success and indicators over time. Forinstance, Buch and colleagues searched
for post-project evaluations completed by members of the Development Assistance Committee of the Organisation for Economic
Co-operation and Development and found that “only the Japan Intemational Cooperation Agency (JICA) has a program in place
to monitor the impacts of its projects following completion” (Buch, Buntaine, and Parks 2015: 29). There are administrative and
financial constraints to collecting such data, but it would be useful to explore ways to do so based on existing examples.

In the absence of such systematic post-project data tracking, it is possible to collect data on key indicators using
historical data in order to conduct retroactive analysis. A challenging, but key next step in work on this topic will be
to identify and analyze post-project data to evaluate a select number of projects and indicators over time. This kind
of analysis might draw inspiration from studies from other fields that can suggest paths for moving forward on the
development and implementation of PPIs. In the field of paleoclimatology, for instance, proxy indicators are used to
construct a "window back in time," to show changes in climate variability over a 400-year period (Mann, Bradley, and
Hughes 1998) or to reconstruct the makeup of forests and aquatic environments (Deforce, Storme, and Bastiaens 2014).

QOut of the 80 projects included in this review, 26 projects specifically mentioned follow-up projects that were expected
to continue to work toward the project's general objectives. Six projects were part of a series of projects included in
the review. These project ICRs could be used to remeasure project results over time. External sources might include
academic articles or other publications that are likely to contain data on project outcomes and results after the project's
official completion. For example, the Ecomarkets project (P061314 and P52009) in Costa Rica resulted in several formal
evaluations after the project's completion that could be used to remeasure results. Several other datasets on relevant
outcomes are also now available, including from Buch, Buntaine, and Parks (2015) on institutional variables, the World
Bank's Living Standards Measurement Studies, and Global Forest Watch.

A second phase of this work may include development of short a short guidance note, other tailored communications outputs, and
trainings based on the report and the indicator menu, with the aim of helping World Bank and other donor project staff, country
clients, and other relevant partners incorporate proxy indicators into project design and carry out other activities identified through
portfolio review to build capacity to assess impacts in the forest sector. Discussions with World Bank TTLs and partner colleagues,
including the Food and Agriculture Organization, the Center for Intermational Forestry Research, and the Intermational Union for
Conservation of Nature, along with the new World Bank corporate strategy, the IEG forestry evaluation, and CODE report, suggest
strong demand for such efforts. The results will be integrated into the forthcoming World Bank Forest Action Plan. They can also be
incorporated into ongoing efforts to develop “typical” results chains for the forestry sector and more generally in the context of
landscape approaches. Innovative use of technology should also be explored in efforts to identify, test, and implement PPIs (see,
e.g., World Bank 2013). Within the context of the World Bank, the PPIs identified here might also inform future efforts to take stock
of the performance of the (SIs as well as parallel indicator development efforts such as ongoing work on climate-smart agriculture
indicators and the nascent activity on results monitoring and impact evaluation for resilience-building operations (P155632).

Substantively, there is a particular need to develop additional PPIs focused on poverty reduction, economic growth, and
shared prosperity in relation to forests. Such analysis should consider how such outcomes and their indicators relate to
environmental sustainability indicators (on climate change and hiodiversity, for example) and also indicators from other
sectors relevant in a landscape perspective. Finally, further analytical work should explore the "“portability"” or external
validity of PPIs, investigating specifically if and how context matters in shaping the effectiveness of the indicators.
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Annex A: Data and Methods

|dentifying World Bank Forestry Projects for Review

Prior to beginning the review, a workshop was held with World Bank staff and other experts in June 2014 to share
experience on previous and ongoing portfolio reviews of investments in agriculture and climate, biodiversity, and forests
and to develop a data collection strategy and identify possible data sources for the review. Participants underscored the
substantial time required to adequately review projects. Given resource availability, the review focused on a subset of
projects from the World Bank forest portfolio rather than the entire portfolio.

The review began by identifying the full universe of projects that could be considered for analysis. In total, the Bank
has committed more than $6.2 hillion (in current U.S. dollars) to 414 projects coded as forestry since 1950. This study
examined projects that closed from 1991, the year the Global Environment Facility (GEF) was established, to 2013, the
last year for which project evaluation data were available. This study period allows variation in lag times between project
completion and the present, with the aim of forming a potential basis for analysis of the persistence of project outcomes
as a potential next step in this work. Projects were excluded if forestry represented less than 5 percent of the sector
focus. Inaddition, some projects could not be included in the review because the ICRs or the PCRs were not available. This
process resulted in a universe of 204 World Bank forestry projects.

Resources were sufficient to enable review of 80 of the 204 possible projects. Projects were selected for inclusion in the
following manner. First, all projects in the top 11 countries receiving World Bank financing in terms of forest area and/or
prominence of forest biodiversity were chosen. These countries are: Brazil, China, Colombia, Costa Rica, the Democratic
Republic of the Congo, India, Indonesia, Madagascar, Mexico, Peru, and the Russian Federation. This focus ensured a
full sample of the World Bank's forest portfolio in these countries, or 48 projects. India (n=16) and China (n=10) had the
largest number of projects included in the review (see Figure A1).

Next, 32 projects were randomly selected from the remaining universe of projects in the portfolio. Project selection was
weighted by region so that regions with a proportionately higher number of projects were proportionately represented
within the review. In addition, at least two projects were selected from each region. This resulted in an additional 14
projects from Sub-Saharan Africa (AFR); 2 projects from the Middle East and North Africa (MENA); 5 projects from Europe
and Central Asia (ECA); 4 projects from East Asia and the Pacific (EAP); 4 projects from Latin America and the Caribbean
(LAC); and 3 projects from South Asia (SAR).
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FIGURE Al: REPRESENTATION OF HIGH-FOREST COUNTRIES
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QOverall, including the projects from high-forest countries and the randomly selected projects, the majority of projects
are from Latin America and the Caribbean, South Asia, Sub-Saharan Africa, and East Asia and the Pacific, with a smaller
number of projects from the Europe and Central Asia and Middle East and North Africa regions (see Figure A2).

FIGURE A2: REGIONAL REPRESENTATION OF PROJECTS REVIEWED
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Data Collection

ICRs were used for all projects for which they were available. Itis important to note that the information included in PCRs
is not as comprehensive as the information included in present day ICRs; for instance, data on M&E were often missing,
and some PCRs did not rate the project's overall performance or only included qualitative descriptions of World Bank
and Borrower performance rather than the quantitative ranking scale used in ICRs. Further, the more recent ICRs tend to
include a higher focus on PD0s and indicators than earlier [CRs did.
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Descriptive Information on Projects Reviewed

Project Closing Date

Projects included in the review closed between 1991 and 2013. The most recent project included in the review is the Energy
Access Project (P049395) in Ethiopia, which was approved on September 19, 2002, and closed on June 30, 2013, and is the only
project that closed after 2010. Several projects closed in 1991, including two from India, one from Malaysia, and one from China.

Several of the projects represent the World Bank's first intervention in the forestry sector in that country, including projects
in China, India, and Indonesia. These projects include the West Bengal Social Forestry Project (P010391) in India, the Sabah
Forestry Technical Assistance Project (P004292) in Malaysia, and the Forestry Development Project (P003430) in China.

The review also included some projects that represent the first intervention by the GEF in that country, such as the Cape
Peninsula Biodiversity Conservation Project (P035923) in South Africa. The Table Mountain Fund, established by the
project, is considered to be a model trust fund to support biodiversity and conservationin the area, while the development
of the Cape Strategy is considered to be an international best practice.

Project Budget

A total of $5,884.28 million was dishursed across 60 projects, with project budgets ranging from $0.9 million for the
Rural Environment Project (P066199) in Azerbaijan to 51,300 million for the First Programmatic Development Policy Loan
for Sustainable Environmental Management (SEM DPL; P095205) in Brazil. It was not possible to calculate the dishursed
amount in U.S. dollars for 20 projects.

The majority of projects disbursed alower amount than their original commitment amount: 47 of the project budgets did not disburse
their full commitment, 22 projects disbursed their full commitment amount, and 5 projects increased their budget amounts.

Itisimportant to note that some projects appear to have had decreased budgets, although the actual project budgetincreased
as a result of fluctuating exchange rates, which makes it appear as though project budgets decreased when they actually
increased. For instance, the original commitment amount for the Third Andhra Pradesh Irrigation Project (AP Irrigation Il;
P035158) was $477.43 million and the final disbursed amount was $421.87 million. However, the ICR explains that the actual
project costs increased by about 9.5 percent but that, because the rupee-to-dollar exchange rate changed during project
implementation, the project costs just appear to be lower. Two other projects carried out in India, the National Social Forestry
Project (P009848) and the Kerala Social Forestry Project (P009834), also appear to have experienced a decrease in their
total budget amount because their PCRs report a Tower dishursement rate in dollars; however, the overall project cost in
rupees for both projects increased even though the projects spent less than predicted in dollars.

Another challenge in estimating project dishursement amount is the inconsistency between reporting project costs in
U.S. dollars and the Special Drawing Rate (SDR/XDR). In some cases, project documents do not report commitment and
disbursed amounts in hoth US dollars and SDR, which makes it more difficult to compare project costs across the range
of projects included in this review. Furthermore, some project documents, particularly the PCRs and earlier ICRs do not
include disbursement amounts. Finally, budget amounts on the World Bank project website and the project ICRs were not
always consistent; in cases where the amounts varied, the ICR was used.

6. It was not possible to calculate the difference between commitment and disbursed amounts for six projects hecause complete budget information was not available.
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Project Lending Type

As shown in Figure A3, most projects included in the review were Specific Investment Loans (n=61).

LIL1
SAL3 TAL1

SIM 4

The majority of the projects were classified under environmental category B (n=43).” (See Figure A4.) Older projects
often did not include an environmental category, which is why 20 projects are listed as N/A.

Project Outcome Rating

The majority of projectsincluded in the review received a satisfactory rating as described in the main text. Eight projects
received highly satisfactory ratings:

Water Conservation Project in China (P056516), which closed on June 30, 2006
Second Loess Plateau Watershed Rehabilitation Project in China (P056216), which closed on June 30, 2005
Cape Peninsula Biodiversity Conservation Project in South Africa (P036062), which closed on June 20, 2005

7. The World Bank assigns projects a category of A, B, or C, in descending order of environmental and social sensitivity.

59



60

UNDERSTANDING LONG-TERM IMPACTS IN THE FOREST SECTOR: PREDICTIVE PROXY INDICATORS

Sustainable and Participatory Energy Management Project (PROGEDE) in Senegal (P046768), which closed on
December 31, 2004

Nature Reserves Management Project in China (P003402), which closed on June 30, 2002

Andhra Pradesh Forestry project in India (P010449), which closed on September 20, 2002

Tarim Basin Project in China (P003556), which closed on December 31, 1997

National Afforestation Project (NAP) in China (P003463), which closed on December 31, 1997.

Eight projects received unsatisfactory ratings:

Rural Environment Project in Azerbaijan (P066199), which closed on December 31, 2009

Forest Concession Management and Control Pilot Project in Cambodia (P060003), which closed on December 31, 2005
Forests and Parks Protection Technical Assistance Project in Haiti P007326, which closed on December 31, 2001
Solomon Islands Structural Adjustment Credit (P061214), which closed on December 31, 2000

Environmental Conservation and Rehabilitation Project (CVRD) in Brazil (P006512), which closed on June 30, 2000
Forest Management and Protection Project In Madagascar (P001518), which closed on January 31, 1996

Second Forestry Institutions and Conservation Project (FICP II) in Indonesia (P003942), which closed on June 20, 1995
Second Forestry Project in Nepal (P010192), which closed on June 20, 1992.

Project Type

To gain an understanding of the main focus of projects included in the review, PDOs were coded as focusing primarily on
biodiversity conservation, climate change adaptation and mitigation, good governance, poverty (including the concepts
of economic growth and shared prosperity), or equally on biodiversity and poverty. Overall, the majority of PDOs (n=44,
or 56 percent) focused on governance, followed by biodiversity (n=16, or 8 percent) and poverty (n=13, or 16 percent). 8

The overwhelming majority of GEOs (n=10, or 83 percent) focused on biodiversity compared with climate (n=1),
governance (n=1), and poverty (n=0), as shown in Figure A5.

Intitutions 8%

Biodiversity 83%

8. One project only included a GEO and no PDO and so was not coded.
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The project's area or sector focus was also coded to illustrate the additional range of issues addressed by projects, including
biodiversity, climate, energy, forests, governance, land, poverty, and water/irrigation. These results are shown in Figure A6.

Other 1%

Energy 3;/0

Climate 1%
Biodiversity 15% Y|

Intitutions 30%

Forest 24%

. I Poverty 15%
Water/irrigation 5%

Land 6%

In addition, we noted when projects focused on participation (n=30), protected areas (PAs) (n=15), or reforestation (n=4).

Assessment and Validation of Indicators

Following the data collection process, all project indicators were evaluated according to the SMART (specific, measurable,
attributable, realistic, and time-bound) criteria, using a Likert scale from 1 to 5. Indicators were also rated for their
potential as proxies using the same scale. Indicators were also coded into one of five categories based on their overall
long-term outcome: poverty alleviation (including economic growth and shared prosperity), biodiversity conservation,
climate change mitigation, governance, and other.

The SMART criteria (World Bank 2014a: 7) used to evaluate indicators are as follows:

- Specific means that the indicator measures only the design element (output or outcome), which is intended for
measurement—not any other elements in the project. For example, if the target output is to construct 20 wells, the
specificindicator to be measured will be the number of wells constructed.

«Measurable means that there are practical ways of measuring the indicator, being clear and unambiguous in terms of what
is being measured (for instance, the indicator should avoid words like successful unless it is possible to define exactly what
successful would mean in the project context). For quantitative proportions or percentages, both the numerator and the
denominator must be clearly defined. For quantitative whole numbers and qualitative data, a measurable indicator should
define each term within the indicator such that there can be no misunderstanding as to the meaning of that indicator. This
criterion is critical for ensuring that data collected by different people at different times are consistent and comparable.

« Attributable means that the indicator is a valid measure of the targeted developmental issue and that the project can
be credited for the changes in that developmental issue.

- Realistic means that indicators selected must be realistic in terms of their ability to collect the data with the available
resources. Some indicators present major problems for data collection owing to the cost or skills required (such as
large-scale sample surveys). Being realistic in planning and identifying collectable information ensures that it will,
in fact, be collected. This is an important factor to consider and may lead to compromises on other criteria.

- Time-bound has several connotations. First, indicators must be time-bound in terms of the time spent in data
collection. Second, indicators must reflect the timing of collection, being cognizant of seasonal differences. Third,
the time lag between activities, outputs, and outcomes must also be reflected in the indicators that are chosen.
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Box A1 provides illustrative examples of how the SMART coding system was applied to sample indicators.

BOX Al. APPLICATION OF SMART CRITERIA

The following are illustrative examples of how the SMART coding system was applied to three sample indicators, including one of
the highest and lowest scoring indicators and a relatively highly scoring indicator.

EXAMPLE 1

Project: Forests and Rural Productivity Project in Honduras (P064914)

Indicator: Tenure of at least 30 percent of the occupants in national lands in the project area regularized through formal, long-
term usufruct agreements or title developed with the assistance of the project

Target: 150,000 ha; revised to 7,700

Score: 29 = 5 for specific +5 for measurable + 5 for attributable +5 for realistic + 5 for timebound + 4 for proxy potential

Notes: This indicator, one of three indicators that received a score of 29, the highest awarded, is specific in its aim and clearly
links results to actions by the project in the project area. It is also able to be measured and is realistic. Although it does not include
specific dates or timeframes, it still received a high score on the timebound criteria because it can be assumed that the indicator
is expected to be achieved within the project timeframe because the title is expected to be developed with project assistance. All of
these factors contributed to a high proxy potential.

EXAMPLE 2

Project: Ecomarkets Project in Costa Rica (P061314 [GEF CR-Ecomarkets] and P52009 [Ecomarkets Projects])

Indicator: Establishment of a financial instrument to support easements targeting biodiversity conservation in Costa Rica by EOP
Target: Development of revenue capture mechanisms, including establishment of a trust fund to finance contracts targeting
biodiversity conservation beyond the life of the project

Score: 24 = 5 for specific +4 for measurable + 4 for attributable + 4 for realistic + 3 for timebound + 4 for proxy potential
Notes: This indicator is slightly lower on four criteria and is an example of a strong indicator that scored poorly on one criterion,
resulting in a lower score. The indicator is specific in its aims, which makes it measurable and realistic, and is somewhat
attributable to the project but it is not timebound, a common limitation among indicators. The concept of ensuring revenue beyond
the timeframe of a project is an important one for long-term sustainability, which resulted in the indicator’s high score of 4 for
proxy potential.

EXAMPLE 3

Project: Madhya Pradesh Forestry Project in India (P010506)

Indicator: Promote conservation of biodiversity: 1) Improved protected area management; 2) Policy framework for ecodevelopment
Target: None, although it includes notes about the pre-project situation (Threatened biodiversity in protected area; No policy
framework for eco-development)

Score: 14 = 2 for specific + 2 for measurable + 3 for attributable + 2 for realistic + 3 for timebound + 2 for proxy potential
Notes: This indicator, one of two indicators that received a score of 14, the lowest score awarded, is vague and lacks specificity
on what would constitute improved management and what the policy framework should include, which also makes it hard to
measure. The indicator does not include any project attribution, such as suggesting that the project would contribute to improved
management through particular activities. Based on all of these limitations, the indicator is considered to be unrealistic. It also
lacks information addressing the timebound criteria. It is important to note that many indicators lacked specific details on project
attribution and timebound criteria and so a score of 3 was considered quite low. The indicator’s low score on all of these criteria
also resulted in a low score for its proxy potential.
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After ranking each indicator hased on the above criteria, the indicators were sorted from high to Tow scores to examine
the distribution of scores across indicators. This distribution and related findings are included in the results section.

Working criteria for scoring each indicator's potential as a predictive proxy were developed. In addition to scoring highly
on the SMART criteria, to be judged as having potential as a predictive proxy the indicator had to meet the following
minimum requirement:

- The indicator implied a plausible theory of change explaining why it is likely to accurately predict a desired future
change or state resulting at least in part from a given intervention. A theory of change is a logical description of how
a given intervention or change process is expected to lead to longer-term outcomes and impacts. Its distinguishing
feature is an explicit articulation of assumptions thought to connect specific steps to achievement of longer-term
goals (Schorr and Weiss 1995). For instance, a sustainable financing indicator may be a predictive proxy based on
a theory of change that arrangements for funding a given intervention over time imply that the intervention will be
implemented even after project closure, with the assumption that it will continue to generate positive impacts. This
indicatorimplies that the necessary funding is secured for a given period of time, that institutional arrangements are
in place to allocate the funds, and that the use of the funds is effective.

Two additional criteria were also used:

«Active stakeholder support—The indicator suggests “buy-in" by those whose hehavior a given intervention wishes
to influence such that desired behavior appears likely to persist after the intervention has finished (for example,
incentives exist for a given action or hehavior independent of project funding). Such indicators may relate to the
strength of forest user groups, social capital or cohesion, and various forms of participation, among others.

« Change in behavior or capacity—The indicator measures a change in capacity to implement actions related to a given
intervention or a change in behavior to support the intervention's actions. Examples include an indicator measuring
an increase in capacity to carry out forest management by a forest department or forest user group or one that
measures a reduction of community reliance on resources inside a protected area.

Following our coding of indicators in the World Bank forestry portfolio based on these criteria and a discussion of results in
various forums, a more comprehensive set of criteria for robust predictive proxy indicators was developed (see section 6).

Twenty-seven projects included at least one PDO indicator. The number of PDO indicators included in projects ranged
from 1to 26, with an average of 6.41 PDO indicators per project. Five projects included 10 or more PDO indicators:

- The MX Programmatic EnvSAL (First Programmatic Environment Structural Adjustment Loan (EnvSAL I; P074539) and
Second Progammatic Environment Development Policy Loan (EnvDPL II; P079748) in Mexico had 26 PDO indicators.

- The Water Conservation Project (P056516) in China included 16 PDO indicators.

- The Daxinganling Forest Fire Rehabilitation Project (P003550) in China had 12 PDO indicators.

- Forests and Rural Productivity Project (P064914) in Honduras included 11 PDO indicators.

- The First Programmatic Development Policy Loan for Sustainable Environmental Management (SEM DPL; P095205)
included 10 PDO indicators.

Eleven projectsincluded a GEO indicator, with a range from one to eight indicators per project. Four projects included one
GEO indicator. The Consolidation of the Protected Areas System Project (SINAP I1: P065988) in Mexico included eight GEO
indicators. In the distribution of PD0 indicators according to the SMART criteria, the majority of the indicators (n=80, or
45 percent) received scores between 21 and 23.
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Examples of High-Scoring Projects

Out of the highly satisfactory projects included in the review, only the Water Conservation project (P056516) in China used
PDO0s and 10s. The remaining seven highly satisfactory projects all used outcome/impact indicators and output indicators.

The Water Conservation project (P056516) in China included 16 PDOs and 28 10s, a higher than average number of
indicators that is in contrast with World Bank advice that fewer indicators are preferable. However, the PDOs were all
similarly worded, with several of the PDOs only varying by the province in which they were measured, which means
that the number of substantially different PDOs was much smaller. The PD0s focused on increased grain or cash crop
production and increased annual farmer incomes in the project provinces. The PDOs received a score of 26 on the SMART
and PPI criteria, scoring high on the specific and measurable quality. The poverty-focused PDO indicators were noted
as potentially cost and resource-intensive to measure. The PD0s scored low for their proxy potential, receiving either
a 2 0ra 3, because it was not clear that an increase in grain crop production would lead to longer-term impacts and
sustainability of achievements.

The remainder of this section briefly highlights examples of indicators that scored high on the SMART criteria and illustrates
limitations of some indicators. It also shows how some projects revised indicators to make them more measurable.

Specific

Under this criterion, indicators that used terms like increase without specifying the amount of desired increase or the
desired percentage were rated lower. For instance, the Maharashtra Forestry Project (P010390) in India included the as
indicators improved biodiversity conservation and improved forest sector management. The failure to specify what the
desired increase is makes it more difficult to measure if the target is achieved.

Similarly, words like improved, effective, orsustainable are qualitative in nature and will resultin a qualitative evaluation.
Onesuch exampleis the indicator to improve the system of forestry education in research and academic institutions, from
the Forestry Research Education and Extension project (P010448) in India. It aims for improvement without specifying
how it will be achieved and without specifying metrics on which to evaluate improvement.

One 10 indicator illustrates a similar challenge with the term effective. This 10, creation of effective community
organizations, with the target (formation of 4,393 area groups; 6,648 self-help groups; and 742 watershed societies)
from the Karnataka Watershed Development project (P067216) in India does not define effective organizations, which
makes it less specific and less measurable. The indicator otherwise would have been rated higher, especially because it
includes a specific number of desired groups as the target.

Anindicator from the Madhya Pradesh Forestry project (P010506) in India shows how the term effective can be elaborated
upon to be more specific by suggesting what an effective system would entail: area of forestland with effective protection
system in place, reducing social erosion, improving moisture control, and reducing high pressure on biodiversity. By
elaborating upon the term effective with specific actions, the indicator shows how the project envisions an effective
protection system.

Similarly, the term “success"” resulted in a Tower score for indicators that did not clearly define it. Examples include a
GEOQ indicator from the Consolidation of the Protected Areas Project (SINAP II: P065988) in Mexico: number of projects
successfully implemented, which does not suggest what the project envisions for “successful” implementation.
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The Maloti-Drakensherg Transfrontier Conservation and Development project (P052368) in South Africa includes as an
|0 the institutional development of the four conservation agencies that enables them to implement the transfrontier
plan, which suggests how the concept of capacity building can be specific and attributable.

Measurable

Some indicators scored very high on the measurability criterion. One such indicator is a GEO indicator from the
Consolidation of the Protected Areas System Project (SINAP Il; P065988) in Mexico: trends in the rate of habitat
conversion in PAs included in the project, with the target that 70 percent of the PAs had a reduction in habitat conversion
from 2002 to 2009, as measured by remote sensing technology. This target is unique in saying it will be measured via
remote sensing; by including the target on the desired rate of reduction, the indicator becomes more specific. Further,
the indicator stands out for including a time frame.

Another GEO indicator from this project (P065988) also has the potential to predict long-term impact: trends in the
frequency of observations of indicator species selected for each area, with the target that the frequency of observation
for the majority of indicator species monitored under the project 12 PAs has either increased or remained constant. This
indicator is also an example of an indicator that local people may be able to collect.

Two examples highlight how indicators can be revised to become more measurable. The Tanzania Forest Conservation
and Management project in the Eastern Arc Forestry Conservation and Development project P057234 (and P058706)
firstincluded as an indicator that forest and woodland cover is brought under effective management by community and
individuals in project areas. In 2007, at the mid-term review (MTR) the indicator wording was changed, with the aim of
increasing the measurability of the project. It was revised to the area of forests on Tanzania Mainland managed according
to approved forest management plans (including community-hased forest management (CBFM) and JFM). This makes
the indicator more clear and specific as well as increasing its similarity to a forest Core Sector Indicator (CSI).

The project also reworded the indicator “private sector is involved in forest plantation management” to “area of forest
plantations under private management agreement (hectares),” which is much clearer, more specific, and measurable.

Attributable

QOverall, indicators tended to score lower on the attribution criterion. Indicators did not reqularly make a link between
project action and desired outcomes and failed to illustrate how the project could be credited for the change described in
the indicator. Because few projects addressed this criterion, a score of 3 represented a low score.

One exception is the indicator from the Madhya Pradesh Forestry Project (P010506) in India, in which PAs were assisted
by project-supported eco-development committees, which scored highly on project attribution because it clearly aims
to measure PAs that are assisted by the project.
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Realistic

Most indicators scored relatively high on the realistic criterion, although a few were ambitious in their targets, making
them less realistic. One such example is from the Natural Resources and Environmental Governance Program (DPO-
1: P102971; DP0-2: P113172; DPO-3: P118188) in Ghana, which included an indicator to strengthen institutions and
governance in the forestry sector. The original target was 100 percent of timber exports verified as legal. Although
this target was later revised to a 10 percent increase in legal wood supply to domestic markets and the first Forest Law
Enforcement Governance and Trade license issued, the original aim of achieving 100 percent verification was likely too
ambitious, so the indicator received a lower score on the realistic criterion.

Time-hound

Indicators generally scored low on the time-bound criterion, with the overwhelming majority of them typically not
including a specific time frame. Consequently, most indicators received a 3 for time-bound, while those that did
include a time frame received a score of 5. One such indicator, from the First Programmatic Development Policy Loan
for Sustainable Environmental Management (SEM DPL) (P095205) in Brazil, is improved effectiveness of government
agencies in implementing mandated Brazilian environmental and social management procedures, indicated by the
number of environmental licenses issued per year at the federal level. By including the “per year" timeframe, the
indicator received a high score on time-bound.

The Ecomarkets Project (P061314 [GEF CR-Ecomarkets] and P52009 [Ecomarkets Projects]) in Costa Rica included
several time-bound indicators, specifying that the indicator should be achieved by the end of the project period. These
indicators included 100,000 hectares of land contracted as conservation easements in priority areas by end of program
(EOP); a 30 percent increase in the participation of women land owners and women's organizations in the Environmental
Services Program (ESP) by EOP; and a 100 percent increase in the participation of indigenous communities in the ESP
program by EOP. The inclusion of a time frame for these indicators resulted in high scores on the time-hound criterion.

One project that incorporated a time frame included an indicator with a time frame after the project completion date.
The Sustainable Forestry Development Project (P064729) and Sustainable Forestry Development Project (Natural Forest
Protection; P060029) in China includes as the PDO indicator that the project generates 13.3 million cubic meters of
timber and 2.73 million tons of bamboo by December 31, 2025, and RMB 1.1 billion net income from fruit tree crops by
2022. Although this indicator received a high score for including a time frame, the indicator is not an ideal example of
a time-bound indicator because the results are expected after the project completion date, which makes it impossible
to measure within the project time frame—and therefore unrealistic. At the same time, a good predictive proxy indicator
aims to capture such forward thinking.



UNDERSTANDING LONG-TERM IMPACTS IN THE FOREST SECTOR: PREDICTIVE PROXY INDICATORS

Annex B. Exploring Potential PPls in

Knowledge Programs: The Case of PROFOR?

Introduction

Meeting the growing demand for rigorous evidence of what works and what does not in international development generally
and in the forestry sector specifically is especially challenging when it comes to knowledge programs. The causal chain
linking specific knowledge-related activities, including production of reports and other knowledge products and facilitating
dialogue and exchange, to ultimate impacts on people and the environment is typically long, tortuous, and uncertain. In the
vast majority of cases, attributing such impacts directly to knowledge-related activities will not be possible.

For this reason, applied knowledge organizations in the forest sector such as CIFOR, IUCN, PROFOR, and others have
increasingly sought to identify their contribution to outcomes rather than seeking attribution. PROFOR has thus focused
its MGE efforts at the intermediate and end-of-activity outcome level while developing plausible narratives about how
knowledge-related work contributes to broader development impacts. Given this, potential predictive proxy indicators
for PROFOR and similar knowledge-related programs were not sought linking analytical outputs and processes such
as those produced through PROFOR activities through to ultimate development impacts. Rather, we sought to identify
indicators that have potential to predict knowledge uptake. Here we report briefly on our approach to trying to identify
such indicators and our results. We also provide some guidance for PROFOR and comparable programs searching for
useful indicators or qualities of indicators to look for during an activity's design phase.

Methodology

To gain insight into indicators used to date and potentially useful as predictive proxies in forest knowledge-related
efforts we reviewed a subset of activities supported by PROFOR. We focused on activities approved during the period
2008-14 given greater availability of necessary information on activity outputs, outcomes, and indicators. We randomly
selected one or two activities for each of PROFOR's four thematic areas (livelihoods, governance, financing sustainable
forest management, and cross-sectoral coordination) per year. The total number of activities reviewed was 36.

Once the sample of activities was selected, the indicators used by each activity were classified and analyzed using the
SMART criteria as done for the review of World Bank projects. We also coded each indicator using two additional criteria:
the extent to which it was broadly applicable and it may be a potential proxy for uptake. Each indicator was then given a
score between 1 and 5 on each element of this "SMARTAP" framework, with 1 being the lowest and 5 the highest. Scores
were then added to get the indicator's total score, which was used to rank all indicators. The reasoning for scores was also
givenin each indicator's Notes section to facilitate subsequent reviews of the dataset.

Each indicator was also classified as an output indicator or an uptake indicator. As the name suggests, an output indicator
refers to information on a given activity's outputs whereas an uptake indicator supplies information on the use and
application of outputs.

9. This portion of the study was prepared by Selene Castillo and Daniel Miller.
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Results

Table B1 provides basic information on the indicators reviewed from the PROFOR portfolio.

TABLE B1: SUMMARY INFORMATION ON PROFOR INDICATORS REVIEWED

Total number of activities reviewed 36

Total number of indicators classified 112
Average number of indicators/activity 3
Percentage of output indicators 28 percent
Percentage of uptake indicators 72 percent

From the list of 112 indicators, the top 20 percent (25 in all) was extracted and analyzed in more detail (see Table B2).

Broadly speaking, more than half of the top indicators were associated with uptake (10) and dissemination (3). Uptake-
related indicators included website hits, number of report downloads, literature citations, collaboration and advice requests,
and monitoring uptake through progress reports. The outcomes associated with these uptake-related indicators included
increased awareness, enhanced policy, and increased quality of knowledge. Dissemination was mentioned in the form of
workshops and trainings; these dissemination-related indicators had as outcomes increased knowledge and capacity.

Key findings from this review highlight the ahsence of an explicit theory of change that links outputs with outcomes in the
majority of surveyed projects, the use of a publication or study as an indicator of achieving the activity's expected outcome of
improving forest policy without clearly describing the relationship between the study and improved forest policy, an assumption
that delivering outputs will result in achieving outcomes, and confusion between definitions of outputs and outcomes.

Some top scoring indicators that may be worth further consideration include:

- Collaboration with government (for example, through the creation of a joint product). Broad outcome: Strengthened
policy and increased capacity

- Design and prioritization of client-sustained tools (that is, the client helps in the design of the tool and then takes
over implementation and upkeep). Broad outcome: Increased capacity

- Written commitment to collaborate (that is, through a network). Broad outcome: Stronger network of practitioners
with increased access to knowledge exchange

- Meeting notes. Outcomes: Validation of the content and quality of a meeting; commitment to work together.

Only two indicators emerged as strong potential candidates for providing credible information on post-project uptake:

- Outputs or related dialogue from the project is included in another, independent piece of work (such as literature,
policy, or external project design).

Rationale and notes: This indicator provides a direct measure of uptake beyond the project itself. Although this appears
to be an effective indicator, it provides a relatively high bar in that it will not always be possible for project results
to be available during project implementation such that another project would use them before the end of the initial
project. "Second-level” uptake of the original work beyond the initial other project (that is, use of the original work
due to reference to it) will be more challenging to trace, particularly in the short time period of most applied knowledge
activities. Citation and other search software may enable easier measure of this indicator at the end of a project and
beyond, which can also help gauge broader uptake.
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Written or unwritten agreement to do an activity proposed by the project (ssuch as work collaboratively, implement
atool, or share data)

Rationale and notes: Such an agreement suggests a minimum level of uptake already with a commitment that should lead
to deeper uptake and/or “second- level” uptake.

Though other indicators of post-project uptake did not clearly emerge from this exercise, a theory-based approach,
as taken in the analysis of operational investments, could be taken here. It is suggested that indicator clusters for
project uptake might be identified using this approach. Special consideration should be given to considering how new
technologies might better enable understanding of uptake—for example, looking at retweets on Twitter or citation
analysis, among many possible others.

Suggestions for Moving Forward

In the majority of the activities reviewed, a theory of change was not explicitly articulated that links an indicator (for
example, a study) to the expected outcome (such as enhanced policy). Further, many activities used terms the “output,”
“outcome,” “impact,” and “indicator" interchangeably. Steps are needed to facilitate clearer understanding of the
distinctions among output, outcome, and impacts and especially to encourage explicit articulation of theories of changes
in PROFOR activities. A key stepis to define these terms clearly and provide instruction for articulating theories of change

in PROFOR's M&E system. The 2015 update to PROFOR's M&E system should accomplish these proposed improvements.

Beyond terminology, one important finding was that a large percentage of all indicators (72 percent) and of the top
indicators (40 percent) were linked to uptake. Having uptake indicators instead of output indicators provides a clearer
picture of how a knowledge-based activity is planning on achieving its expected outcome after the output (a study
or workshop, for instance) is completed. Output indicators fall short of providing that information. For example, if
the expected outcome of an activity is improving policy and the given indicator is the number of studies published on
the topic (an output of the activity), the person reviewing the activity will not know how the activity jumped from the
studies to policy. For this reason, it is suggested that PROFOR activity indicators emphasize uptake rather than outputs
as possible. To aid this process, the creation of a “menu” of indicators that could be adapted to meet the needs of specific
activities may be useful, as has been done for operational investments.

This review has been preliminary, but it provides a data source that can form the basis for more in-depth discussion
within the PROFOR secretariat and PROFOR TTLs as well as partners in the KNOWFOR program to try to develop more
effective indicators for forest-related knowledge uptake. It would be useful, for example, to convene a workshop to
share experience and begin to try to develop some theory-based indicators of uptake. This may be especially appropriate
to do within the context of KNOWFOR, building on the strong M&E-related work that has already been undertaken through
the program.
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Tahle B2: Top 25 Scoring Indicators in PROFOR Indicators Review
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& | Outcome Indicator SZS|a = (2| |E|l=|a
6 | Project partners committed to joint Notes of meetings of project partners | 1 5 1515 5 5 |5 |4 |34
approach and approve detailed reflect common understanding and
methodology. Key data sets acquired. capture approved methodology.
8 | The experts’ meeting proved valuable The opinions of the experts were 1 5 |5 |5 |5 |5 |5 |4 |34
for debating the merits and risks of the recorded in detail (100+ pages of
BACI evaluation method undertaken and formal notes on the meeting) and
for getting constructive ideas on key were used in the elaboration and
research questions and hypotheses, how to | refinement of the methods and
approach randomization, and how to build | survey tools.
a representative evidence base under tight
time and financial constraints.
6 | Increased recognition and understanding of | Map launched at Nov 2009 high- 0 515 |4 |5 |5 |5 |4 33
the restoration opportunity. level FLR round table. Refined map
launched at UNFCCC COP.
14 | All harvest timber from concession is Chain of custody reports should 1 5 (5 |5 |5 (4 [4 |5 |33
legally taxed and exported. indicate production and revenues
and show full compliance of logging
companies.
14 | FDA, government of Liberia, and private Monthly field performance report 1 5 /5|5 |4 |4 |5 |5 33
sector capacity is sufficient to operate the | will provide update on the status
chain of custody properly and ensure the of training and capacity building.
eventual transfer of the chain of custody Workshops and trainings should
to FDA. Liberia Extractive Industries produce report and an evaluation of
Transparency Initiative publishes full the related capacity building.
forestry sector revenue reports.
29 | Strengthened policy dialogue. Formulation and consensus with 1 5 (5|5 |5 (|3 |5 |5 |33
government on SFE reform map.
29 | Increase capacity of key policy research Methodology and capacity developed | 1 5151553 |5 |5 33
institute. to independently carry out SFE
performance assessments and scoring
and formulation of reform steps.
32 | The capacity of planners and analysts in Planners from the Republic of Congo | 1 5 (5 |5 |5 (4 [4 |5 |33
key Congo Basin countries to utilize land and other Congo Basin countries
use modeling and other decision support participate in the study and take
tools to mitigate impacts of large-scale an active role in writing the reports
mining investments on deforestation and and leading some aspects of the
forest degradation is improved. workshops.
35 | Areas suitable for commercial reforestation | A map showing the most appropriate | 0 51515 5|3 |5 |5 33
in Colombia have been defined in a areas for commercial reforestation
participatory manner. has been prepared.

10. Note: Project number identifies projects in a database available separately, which includes project name, other descriptive information, and notes on coding.
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36 | Increased company investment in Utilization of SCI plans will be 1 5 |5 (4 |5 (4 |5 |5 |33
communities to increase development monitored by IFC consultants as
impact. part of this project and subsequently
by staff as part of their role in
developing clients.
7 | Awareness is raised that laws and Number of visits on the GLIN website. | 1 5 /513 |5 |5 |4 |5 |32
regulations in Gabon are accessible
through the GLIN system.
8 | Practitioners of REDD+ development and | There will be references to the 1 515 (3 |5 |4 |5 [5 |32
independent observers will categorize typology and the methods we
various kinds of projects in terms of the developed in the literature.
typology developed and will recognize the
value of a counterfactual approach for
measuring the performance of REDD+ in
relation to the 3Es and co-benefits. Using
this method of evaluation will improve the
performance of REDD+.
8 | The Guide will become recognized as a We will know the impact of the Guide | 1 5151315 4 |5 |5 |32
state-of-the-art approach for conducting | through citations in the literature,
research on the socioeconomic and downloads from the website, and
governance dimensions of REDD+. It is proponents and researchers who
expected that both BACI and other methods | approach us to propose collaboration
will be applied in the evaluation of REDD+ | in the Global Comparative Study
and that this will serve to improve the on REDD+ or to get advice and
performance of REDD+ with respect to the | guidance for their own independent
3Es and co-benefits. evaluation efforts.
8 | CIFOR’s web platform on forests and Through CIFOR’s Information 1 5 |5 |3 |5 |4 |5 |5 |32
climate change will become a “go to” Services Group we are able to get
place for basic information on (at least) regular reports on downloads of
the REDD+ projects in nine key countries information. We will keep track of
encompassing the majority of REDD+ citations of our publications. We will
sites in the world. The web platform will know of individuals and organizations
also disseminate our other publications approaching us for advice and
including the Guide, technical guidelines, | collaboration in conducting research
survey instruments, etc. on REDD+.
12 | Stronger international network of SMFE Written commitments to continue 1 5 1514 53 |5 |5 |32
support practitioners with clearer vision for | to work together as an alliance to
how to do their work. pursue SMFE support and share
tactics with each other on how best
to do this.
19 | Increased capacity to design and Percentage of REDD+ projects that | 1 5 |5 |5 |5 (|2 |5 |5 |32
implement pro-poor REDD+. use Guidance Note in project design.
20 | MFF would operate more efficiently and Key findings are taken into account in | 1 5 /5|5 |5 (3 |5 |4 |32
would be able to accommodate novel the redesign of the MFF.
financing sources.
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have been identified, taking into account
Colombia’s comparative advantages,
production capacities, as well as objectives
in terms of rural development.

terms of competiveness, job creation,
and revenue generation. Conditions
for their sustainable development
analyzed.
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21 | Knowledge generated and documented is | Stakeholders and farmers in the 1 5 |5 (5 |5 |2 (5 |5 [32
disseminated to the diverse stakeholder North West Region use the extension
audience (wider development community). | bulletins to guide their targeted
grassroots agro-silvopastoral
operations.
26 | Better understanding on the part of the Inception report and detailed 0 5 /5|5 |5 |5 |5 |2 32
study team on the true causes of forest research design and ongoing
fires. progress reports; progress reports
and supervision reports.
26 | Models successfully tested, applying a Inception report and detailed 1 5 |5 |5 |5 |5 |5 |2 |32
better understanding of the true causes of | research design and ongoing
forest fires. progress reports; Progress reports
and supervision reports.
30 | This product aims to improve development | Bank projects will be monitored to 1 5 15|54 |3 |5 |5 32
practitioners’ ability to gather, make sense | collect information on the use of
of, and distribute important information to | ICTs; also, the “hits” on the online
those involved in the forest and agriculture | database will be monitored to follow
sectors (including beneficiaries and how much the information collected
policy makers) through the harnessing has been used.
of ICT tools. The product will help Bank
staff, external partners, and governments
select appropriate technologies and
applications for data collection and M&E;
will improve the quality of knowledge on
ICT applications; and will inspire the use
of these tools in development projects.
This will lead to better interventions and
improvements in program and policy
design, implementation, and output and
outcome tracking.
34 | The primary outcome by the end of this Tracking interest and participation 1 515 (5|5 |4 (5 |3 |32
activity will be increased understanding in the expert workshop; uptake
among policy makers, practitioners, and of the report on proxy indicators
applied researchers of potential short-term | (copies mailed and distributed, web
proxy indicators for longer-term impacts downloads, etc.); survey of workshop
of forest sector investments and how they | participants and other potential
may be used in practice. audiences before and after they
receive the report.
35 | The most promising timber value chains Timber value chains are assessed in | 0 5 /5 |5 |4 |4 |5 |4 32
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36 | Improved capacity of local governments In-service training and educational | 515 (5|5 [4 |4 [4 |32
and indigenous groups to monitor wood workshops will be provided to
production on transactional (community) communities and companies. These
and regional (indigenous federation) levels. | will result in the development
Improved ability of companies to investin | and implementation of at least 3
communities with optimum development company strategies for long-term
impacts. engagement with communities
that will be monitored annually by
involved parties.
36 | Accurate calculation of operating costs Operational costs will be tracked 0 5 |5 |5 |5 |4 |4 |4 |32
during harvest operations to determine and appropriate prices established
price for wood produced. by communities and companies
with constant in-service training by
consultants.

73



PREDICTIVE PROXY INDICATORS

UNDERSTANDING LONG-TERM IMPACTS IN THE FOREST SECTOR

74

+S1eaf aaly} +S1eak anl} 0} 881y} Ja)je Saal
"B} JABUO| Y} JAA0 1310} WOI) BLI0IU| J3ISNI [dd Ul Pasn s308f04d snollep 13}4e 8)eJ [eAIAINS Sul|psas T G VN 3unok / 3upaas Jo Suluuiy]
+S1eaf a1} 0} 831y} J8)je S88I) iSteak sa1y}
WA} JABUO| Y} JBAO 18I0} WOI) BLI0IU| J3ISNI [dd Ul Pasf syo8foid snoliep 3unoA / 3urpass o Zuluuy] g VN Ja}4e 8]el |eAIAINsS Suljpass
"S}YS11 8SN pue SS8IIL 3INJAS aney
S3IHUNWILIOD Juadelpe pue }Salo}
pajagie} ui a|doad "z "S}sa10}
wou} syjauaq Alejauowuou
10 f1eJBUOW PasesIaUl Y}m sao1j0eld Juawageuew
SaI}IuNWWod jusdelpe pue A|puaiiy-AISIaAIpoIq Yyiim
aLWOoaUI Paje|al-}Sa10} 8|qeUIBISNS 10} JAJSN|I |dd Ul Pas “ISD syoefoid snotiep 158104 pajasie} ul 8jdoad T G V/N | 8SA | pausie aie SaljIAloe }S8104
"saanoeld
Juswageuew Ajpuali}-A)sIanipoiq
UM pausije aie SalHAIJoe 1S8104 7
"S)$810§ WOJ} S)yausq Alejauowuou
10 A1ej8uUOW paseaIaul Y)m S}YS11 8SN pue SS8IIL 8INIBS
S8I}IUNWWOI Juadelpe pue aABY SaI}UNWLIO0I Juadelpe
aLWOoaUI Paje[al-}Sa10} 8|qeuIRISNS 10} JAISN|I |dd Ul Pasf SO sjo8foid snotiep 1sau0} pajadie} ul ajdoad ‘1 g V/N | S8A | pue jsaio} pajasie} ui ajdoad
"s99130e.d
Juswageueuw A|puaniy-A}sianipoiq S)s810}
UM pausi|e ale SaIHAILI. 153104 Lo} spyauaq Aleauowuou
"Z "SJY311 8SN pue SSaIIe 3INdas 10 A1eJauow pasealoul ypm
aAeY SaIHUNWILIOD Juadelpe SaIHUNWIWO Jusdelpe pue
"3ll09Ul paje[al-}$ai0) 8|qeulelsnS J0j J83SN|a |dd Ul pasn ‘ISD s108(0Jd snoliep pue 1sa10} pajagie) ui ajdoad ‘1 G W/N | SoA 1s810} pajagie) ui ajdoad

ey

S9J0N awoanQ 1Xa)U09 asf

lenuajod
S10J9IpU| |dd Pajeley ldd

10]B21pU|

SYOLYIIANI (HLMOYD JIWONOII DNIANTINI) NOILINAIY AL¥IAOd

G101RJLPU| 10123G 153404 pailey Alybiy Jo nuapy ") xauuy




75

PREDICTIVE PROXY INDICATORS

UNDERSTANDING LONG-TERM IMPACTS IN THE FOREST SECTOR

eulyg

ur (6200904

:U013933014

158104 [eJnjey)

108l014

uawdofanaq

,’S)IJausq paseasour yym ajdoad Jo Jaquiny, J8pun |S9 £11s810
e Se pajaidis)ul aq pinod | :enualod |S9 -108fo.d sy} 0} 8|geInquie 9|qeuleisng "220¢ 1eaf Aq sdoud 981}
A[39841p J0U 0S|e SI J0}eIpUl 3Y] "8sN Jo} N}SIjealun J Sulyew pue (6Z/790d) N1} WO} 803Ul J8U Uol||Iq
‘98(01d 8y} 40 BWI3BY| 8Y} puokaq SpUB)X Jey} alLel) aull} e Sasn 108l044 I'T 9INY "S20Z ‘1€ J8quiadaq
10}B2IpUI BY| “SUOIBIWIT B|qeInSeaL pue Ji}13ads SI Jojealpul 8y | jJuswdoansq fg ooquieq Jo suoy uoi||iw
"u013onpal Apanod 0} SUOINGLIU0D J0 BLI0IUI JO SLLIB) Ul SBLIBIANBUa] f13sal104 €/°Z pue Jaquir} Jo gw uoi|jiw
0} S}§8UB( J0 BINSEBW J3BIIpUI U SB Pasn aq p|nod Jojedlpul Siy| | Al0joejsiies 3|qeuleIsng 6 ¢£°¢1 sajelauas 10aloly

. SH§aUaq pasealoul yym ajdoad Jo Jsquiny, Japun
SO e Se pajaidiajul aq pjnod } :jenusjod |7 “aINSesLl 0} sAISUBJUI

-304n0Sal pue -aw} aq Aew pue 398(oud ay} 0] sadueyd snque 0} elpu|

}naigip aq Aew 3| :suofepur] Auanonpoid 188104 panoidwi SuLinsus ur (760€£0d)
Ul s1aquis SSA Aq 1salajul paureisns pue sjoedwi wis}-guoj ul 1080014 fyaianpoud 31salo) panosdul
}nsai 0} Ajay1| SI YoIym ‘JusLuaseuew 18104 panoiduul woip Ssuaq Juswageue|y oy Suiynsas siaquis SSA
pooy1janl| sanseaw 31 asnedaq Axoud e se [enuajod y3iy sey Jojealpul 158104 fq pazi|eal (saa1d [eal 6007
3y "uoianpal Ajanod 03 uoiNgLU0d e sainded 0S|e aloyaIay} Apunwwo) 1 punyj pue ysea) awodu
pUB 8LL0JUI ,S3LIBIDNAUA] Ul 3SB3I0Ul U. SaINSeaw Jojedipul siy| | A10}oeysiieS | ysapeld eiypuy 97 jonpoud paseq-1saio) agelany

"PaI}I0ads Jou S| aWel) awI} palIsap ay} pue ‘skanins Jursixe SeInpuoH

Ul uoijewour o Ayijigejiene uo Suipuadap 198|109 0} 8AISUadX ul (716%90d)
aq Aew Jo1eaIpul 8y :suoieywI ‘jenuslod Axoud ysiy sey osje 108l014 sjuedioned
10]ea1puI 8y -1sI[eal pue ‘s|qelnquLie ‘ajgelnseaw ‘aioads fyAionpoud 193l04d 40 awodul eyded
S| "uoi3anpal Aanod 0} uoangLiu0d e sainded os|e aloyalayl | Kiojoesies [einy pue Jad 8y} u1 asealul
pue aWoaul ,SalIeId1auaq Ul 8Se8IIU| U. SBINSeaw Jojealpul ay) |  Ajajesspopy $)S8104 87 jusdJad GG e Jses| Iy

guney 81008

S9loN awoonQ ROTIHEN] $103e3Ipu| |dd paie[ay Idd | LYYINS 103e3lpu




PREDICTIVE PROXY INDICATORS

UNDERSTANDING LONG-TERM IMPACTS IN THE FOREST SECTOR

76

"31NSBAll 0] BAISU3]UI-82IN0SAI PUB -1S00 3q ABW pue awe.)
3LUN & $YOB| J0JRIIPUI BY] :SUONBIILIT *BUWI} J9A0 JusWageuew
15210} 3|qeure)sns 1ioddns 0] anuijuod o} Ajay| Je s)jauaq pue
3LOUI Ul 8SB3IIUI U 3UBLIACXA JBY] SOpIfe pUB S8IIUNWLWIOD

‘sjoedwi wial-3uo| 1oy Axoid e se [enuajod sey 1daauod ay| 021X3\ sopila
"painseaw A|isea Se ||am se ‘1asloid 8y} 03 8jqeingLiyie Ajesjd Ul (16/G€0d ‘Il pue SaIjuNWwWo pajsisse
pue 914193ds SI J03e3IPUI 8Y] *|SD B 01 JB|ILIS SI pue Uuo1}anpal YINADO¥d) fq paonpoud s89IAIBS pue
£113n0d 0] SUOIINGLIIUOD PUB BWOIUI JO SLIIB) Ul SBIIBIIIIBUA] || £1358.104 SP003 1$810} J0 aNjeA Jau

0} 193(04d 8y} WoJ} S}IBUAQ By} SBINSeaw Jojealpul siy) | Alojoelsies Ajunwwo) Y4 U1 8sealaul Juaalad (g

Senpuoy

"3LWe.} AL} B SYIB| PUB S)UBLW]SBAUI ul (416%90d)

108(04d Aq JueaW SI JBYM JO SLLIB] Ul Je3|d 810W 8] P|nod 1080014

103BIPUI 8Y ] SUOIJE)IWIT "D13SI|ea) Pue ‘B|qeInguiie ‘sjqe.nsesw fyA3onpoid
‘01j198ds Ajanie|al si 1| “spooyljanll pue Auanod 03 108foid e Jo | Al0joeySIES |einy pue Sjuawysanul 39afoud
uorynguiu0d ay} duunide Jo Aem auo sjuasaidal Jojeaipui siyy | Aj@iesspoly 5158104 97 A | Woiy pajeald sqol Jo Jaquiny

uoljelapa4

"gLUeJ} LI} e SYe| pue Jaafod ay} 0} 8|qenqLiie ueIssny ay}

A139311p Jou S| Jojealpul 8y :suoie}wI "3|qeinseal pue daads ur (0£8€50d)

S 101e21pUl 3y} ‘183481 8y} YUM ‘Jennualod Axoid ysiy sey Jojealpul 193(044 10|14
ay] "sjoedw wigl-3uo Juunsua Joj [erualod 8yl yyum 1dsouod | Kiojoejsies £11s8104 P8198]|09 anusAa)
jJuepodwi ue ‘Suroueuly 8|qeurelsns ainseau 0} Swie Jojealpul ayl | Ajsjelapoj 8|qeule}sng Gt 158104 40 [9A8] Ul 8SealoU|

eueyy

Ul (881811d °€

-0d0°ZL1€T1d

¢-0da

‘1£6201d T

"3LWeJ} awiy e apnjaul -0dq) wesdold

jou saop pue 328(0.d 8y} 03 8|qeIngliie A|39a41p Jou i Joealpul ay | (934N)

‘SUOIJRYIWIT "3]qeINSeaLl pue 14133ds SI 10}edlpul 8y "188.e} SH Jo 30UBUIAN0Y)
uoIsn|oul ay} yum Aienaipied ‘jeiusiod Axoud ysiy sey Joiedipul |ejuswuolIAug 10)98s £1)$8.104
3y ‘sjoedw wis}-3uo| uunsua o} [eijusjod ay} yim 3daouod | AI0)0BSIES | U SBIIN0S3Y Ul Juswisanul ajowoid
Juepodw ue ‘Suroueuly 8|qeulelsns ainseall 0} swie J0}edipul siy] | Ajajelapoly [einjep 1T pue aaueuly Ajgeureisns

guney 91098

SAJON awoanQ }xeJu0) 3s SI01B3IpU] [dd Pa3eIRy LTHVYINS | ISO 103e31pu|




mn

PREDICTIVE PROXY INDICATORS

UNDERSTANDING LONG-TERM IMPACTS IN THE FOREST SECTOR

"3LOIUI Paje|al-}salo} a|qeulelsng BUIY) "sd1joeld
291N |dd WO} BWO0dIN() “sLiel) sWI} e SYI.| J0}edlpul 8y | Ul (2G6970d) | luswageuew Apualj-Aysianipolq
:suonjeywi ‘jenusajod Axold y3iy sey saleralyauaq 98loid uowe 108014 | ylm pausije ale SaIUAILIL 153104 agejusdlad
uoonpas Ayanod pue spooyijal panosduwi Jo 1daduod ay| -19sloid Sealy Jood ul "7 "S1y81 asn pue $S8II. 3INJaS g pasealoul salleldlauaq
3] 0} 8|qeINqLI}Ie pue ‘s|qeinseatt ‘1y1aads S1 3| "salielalyauaq jJuswdoansq aAeY SaIjUNWLIOI Jusdelpe 198(04d Jo swoaul eyded
198l01d Suowe uoranpal Apanod sainseauw Jojealpul siy) | A10}oe4Snes £11s8104 pue 1810} pajagie) ui ajdoad ‘1 ¥ Gz 134 :uoi3anpai A}1anod
"}99]|09 0} BAISUB}UI-}S0 pue -8ul} 8q Aew i ‘AAInS JusLuUIBA03
3ujsixa ue y3noay} painjdes Jou i JojeaIpUI AU} §| “aLIBI) ALY B YO elpy|
pue 393(04d By 03 8|qeInGLIIe A1e3j2 Jou St 0jedlpul By :SuolepLI ur (760€£0d)
"eaJe 198(0Jd 8y} ur saiyun}ioddo pasealoul Joj 8Jnsqns e se 1080014
uonesdiwino suisn Aq [enusod Axold y3iy sey Jojedlpul 8y "uonanpal Juawageue|y
£118n0d pue aWoaUl Ul S3SeaIIUI 8104313y} pue eale 19af0id ayj ul 158104
|enualod juswiojdwa u asealoul [eusod e sainyded Ajjosiipul yaiym funwwon JuawAhodwa Joj uojei3Iwino
‘Juawfo|dwa Joj uorjeI3IW Ul 8Sealdsp B sanseaw Jojealpul ay] | A0joejsiieS | ysapeld elypuy 7 Gt [BUOSEAS Ul 3UI|93(Q
BuIyg
"aliel} Wi} e sye| pue Jaafoid 8y} o} paynquiie Ajueajd ur(056€00d)
10U SI 0Je3IpUI 8Y ] *SUOI}B}ILLIT "8|qenseal pue d1319ads SI ojealpul 108l044
8] "SHBUaq |[BIOUBUIY UM 013U0D BJ1} J0 }d8IU0d 8y} SYul| J1 8Sneasq uoijel|iqeyay
fxo.d e se |enuajod awios Sey }| Juswageuew alij Jo |0.3U0d aAI}oe0ld all{ }sa104 (uenk uoif|iw) panes anjea
ysnoJy} panes s3onpoid 15210} J0 anjeA 8y} Saunseaw Jojedlpul 8y | A10)aejsies gunueduixeq ¥ 9 agedwn)s 04309 a1} 158104
,’s1onpoud 1s810} y3noayy pakojdwsa ajdoad Jo ssquiny,
J1apun |S9 e Se pajaidiajul 8q pnod | :|eljusjod S “sWel) awi} e
$}9e| 0S|e PuB 213S1|Bal SS3| 810J2J3Y} SI J0JRIIPUI BY| "M BINseaw
S0S9 8y} Moy 03 Jejiwis ‘yuswikojdwa ainyded o} paselydas aq pjnod
103B2IpUI By 30U Ul 3Sealaul Ue aousLiadxs 1o Juswhojdwa
ules ||Im SaiunwWwwo eyl aajuelens jou saop sqol Jo Ayjiqe|iene
3y} ‘pauiesd sqol 1o JuawiAojdwa ur asealaul ue uey Jayles sqof Jo
)i1qeieA. SaINSEaW J0JedIpul 8y :SUOIJE}IWIT "SWIe J8yjo pue
Ays18Mpoiq o} 1oddns 03 8}NqLIUOI pUB S8IIN0SBI [BINJRU UO
aInssald aanpas ued Juawhojdwa ur sasealaul Jeyl uondwnsse ay} 021X\
uo paseq Jojeaipul Axoid e se |enusjod awos sey 1 ‘ainseaw 0} Ases Ul (16/G€0d Il
1 sayew yaiym ‘198foad ay} 03 payur| A1Jesjd pue a11aads Si Jojeaipul JYINADOYd) [0J3U0J SA SBI}UNWWOD
3y ‘uonanpal A11anod 0} SUOIINGLIJUOI PUB BWOIUI JO SWIS) Ul || A13s3104 pasisse Ul a|qe|ieae sqof
Salieldlyauaq 0} 193(01d 8y} wouj S}yauUsq Y} SaInseaw Jojedipul ay| | Ki0joejsiies funwwon ¥ 9 Ul 8sealoul Juaasad (¢
guney 81008
S9loN awoonQ ROTIHEN] $103e3Ipu| |dd paie[ay Idd | LYYINS 103e3lpu




PREDICTIVE PROXY INDICATORS

UNDERSTANDING LONG-TERM IMPACTS IN THE FOREST SECTOR

78

"allel) AWy e syoe| pue ‘1saq 1e ‘198loud
3y} 01 8|qeinqLiie Ajangen Ajuo si Jojealpul ay “skanins suiysixa
Ul Papnjoul 8q Jou AeW JeY} WIs} UOLILWOD SS3| B SI ,aNUsASI (3039044d)
|eIUaWaJau[, ‘SUOBHWIT "3|qeINgLI}1e pue 8|qeinsesw Jeymawos 108014
pue a14193ds sI Jojealpul 8y “siojealpui Axold 1o} auo juepoduwi Juswageue|
ue si sarjunwwo 3a8foud 1oy Spjauaq Jo 3daauod ay] uoijonpal £318u3
£118n0d 1o} Ax01d B palapISU0d aq 810ja1ay} UBD pue Salieldlauaq | A10)0ejsiies f10jediaijed sage||In 0}
108(01d SuoLe anuaAal Ul 8Se8IIUI UB SaINseal Jojedlpul ay | fu3IH | pue ajqeurelsns w aNnuanal [eJuUsWaIoUI [enuuy
"3NSeall 0] SAISUS)UI-32IN0S3I PUB -3} J0
guiuayjeyd aq osje Aew 3 “(3831e3 8y} UIYHM pauljap lou aie 183ie} elpuj
a1 ul papnjoul saseyd ay se) 214193ds 810w 8q p|n0oI SWe.) awi} ul (912/90d)
3y} pue 19al0id ay} 03 8|qeINQLIIIL 10U SI 10}RIIPUI BY] :SUOIBHWI] 108014
"3|qeJnsealu pue 91319ads SI J0jealpul 8y uonanpal Ajanod pue juswdojanag
SAWO0IUI Pasealaul Ul Juelodwi ag UBI YaIYyMm ‘U0IIRIIISIBAIP paysiaiepm sdou9 anjea-ysiy 0}
pooy![anl| 40 1daauod ay} sainydea Ajaadipul Jojeaipul ay) | Al0joesies eyeleuley 7z paiyisianip ueyied suiddol)
‘sfanins 3unsixa ysnouyy palas|joa aq o} Ajay1| ssa| aq Aew pue euIYD
f118n0d Jo sainseall Jay]o uey) ainseaw 0} Japiey aq Aew A)ianod Ul (266910d)
10 ,80u8piau], :suoneywi Axoud e se |enusod sey uoi3anpal 109014 [a3ep pus
£113n0d 40 1daau09 ay] “awel) awiy e sapnjoul pue ‘1asfoid ayj 0} Sealy 1004 Ul 108l01d] 0} 966T U1 Juadsad
9|qeInquiie ‘ajgeinseaw ‘oiyoads SI J0JeIIPUI Y] “SALIBIBU] swdojanag (O Wwou} pasealdap Ayanod Jo
108l0Jd Suowe uorjonpal A}ianod sainseaw Jojealpui ayl | K10joejsiies £1158104 vz 30UapIaU| :uo1jaINpal A11anod
ey 21008
S3jON awoonQ Pajuog as $103e31pu| |dd Paie|ay TYVINS | 1S3 Jojeaipu




79

PREDICTIVE PROXY INDICATORS

UNDERSTANDING LONG-TERM IMPACTS IN THE FOREST SECTOR

"sjoedwl
Ays1anipoiq aniisod J0) |dd  Se [enualod Suotis yum 1sysnjo
103ealpul e ul juawsala 8y e aq 0} pagpnl sem J0}eaipul siy|

S198(0.4d snouiep

"guioueun)
9|qeuleisns
‘9|qea1paid

"z 'sueyd
Juawaseuew
Alpuaty
-Kyis1anipoiq
‘aniydepe
Japun jysnoiq
Bale }$8104 T

YN

oA

101]1U09 3A|0S3I pue

$9|NJ 92J0JU8 0] SUONNIIISUI SuILonIUNY

"S}oeduwi (JeluswuoIAug Jaylo pue) Aysianipolq aaiisod
10} |dd © se |enuajod 3uolis aney 0} pagpnl sem Jojeaipul siy|

S910N

Buney

awoanQ

s108(0.4d snouiep

1Xa)uo9 asq

"JO11JU0J BAj0S8l
pue Sa|nJ 32104ua
0} suoiniasul
Suiuonauny

"¢ 'sueyd
Juawaseueuw
Alpuaty
-Kyissanipoiq
‘aniydepe

Japun jysnoiq
Bale 1$8104 T

s101291pU|

Idd Pa3ejay

[B13U330d
Idd

YN
81025
THVINS

oA

IS

guiaueul s|qeuIRlSNS ‘3|q10Ipald

J0}ealpu|

SY0L1YIIANI NOILYAYISNOD ALISHIAIQOIE




PREDICTIVE PROXY INDICATORS

UNDERSTANDING LONG-TERM IMPACTS IN THE FOREST SECTOR

80

plURZUR]
ur(90£850d pue

7€2£G0d) Jeloid

"alel) s} e SYIe| pue Jasfoid 8y} 0} 8jqeInqLiie Jou Si Jojealpul Juswdofansq pue
8l suorjeywi] ‘sjoedw wis}-3uo| 0} pes| pue a|qeulelsns aq U0I1eAIBSUO) ['(saue308Y) Juswaaide Juswadeuew
IM Juawaai3e juawageuew ajeaud e Jeyy uordwnsse ay} Jo 18104 21y UIB)Se] ajeAlid Japun suorjejueld 3s8104 Jo
asneoaq |enuajod Axoud Y3y Sey Jojealpul 8y "8|qeINSeaW pue ay} pue 198lold eaJe ‘A}1j1qeInseaw ajqeus 03 00z ul
9141280 810W }1 8pew YIIyMm ‘Y] | 8U} Je pasinsl Sem Jojedlpul ay] | Alojoelsiiesun Juswageue|y pue pap.iomay] Juswadeuew uorejueld
“Juawageuew ajeAud Japun eaJe }Salo) SaInsesl J0jealpul Siy| A[8}eJapol\ |  UOI}BAIBSUOY) 1S8104 G 9 1S810} Ul PAAJOAUI SI J0}08S 8}eAlId
(pajeal-A1IsIaAIpoIq) S3oeduwl [BUBWUOIIAUS [(NAr pue 499 Suipnjour)
ANIHSOJ *3WO0IIN() "SI} BLI} B SHIB| PUB UOISIASS AU} UHM eluezue] sue|d Juswadeuew }salo} panoidde
108(04d 8y} 03 8|qeINGLIIIL SSB| BLWILDA( J0}RIIPUI BY] :SUOIIRHWI] Ul (90/850d pue 0} 3uIpJodde paseuew puejuley
"WwJa} 3uo| 8y} Jano sjoeduwi a|qeule)sns 0} pes) |[ImM ‘AHunwwod 7€2/50d) 108lo1d | "30113u02 BAj0SBl BIUBZUE| UO $}S810 JO B3lY :peal 0}
ay3 Aq pue ‘ueid juswageuew panoidde ue o} Sulpodae eale Ue Jo Juawdo|ansq pue | pue sajnt 8dIojus gunnjoniisal 700z ayY3 ul pasuey
Juswageueww ay) jeyy uondwnsse ay) o asnedaq [erjuajod Axoid UOI}BAIBSUOY) 0} suonnysul sem 3uipiom Jojeaipul ayy ‘19sfoid
y31y e Sey Jojealpul ay] "J0}eIIPUI 10J03S 1$810§ 8109 B 0 Je|ILIS 158104 21y UJalse] 3uiuorzouny 3y} Jo Joedwi 8y} ainseau 0] ] ‘seale
pue 214123ds 80l J0JeaIpul By} SaYew Y] |\ 8y} Jae Julpiom au} pue 1a8foid "7 "3uroueuy 108(04d Ul S|enpIAIpul pue Apunwwod
panoJdwi ay] -sued juawadeuew parosdwi yym ‘uawaseuew | A10joejsiiesun Juawageue|\ pue 3|qeuleisns Aq Juswageuew anIjdaya Japun
9|(BUIBISNS J3pUN $}$8104 JO BAIE 8U} SAINSEaW J0}edlpul SIy] fj8jelapojy | uoI}eAIasuo?) 1s8104 ‘a|qejaipald 1 g 97 JY8no.q SI J8A0J pue|poOM pue }s8104

3ujey SI0JeaIpu| | [erjuslod | 8103

SAION awoanQ pejuog as Idd PaielRy Idd | LHVINS | IS 103e3lpu




81

PREDICTIVE PROXY INDICATORS

UNDERSTANDING LONG-TERM IMPACTS IN THE FOREST SECTOR

"198l0.d |1zeig
aU} 0} payul| A1eaj alow 3 p|nod J0Jealpul By} ‘9A0GE PAUOIUIL ur (G0ZG60d *1da
S/ :SUOIJe}IWIT "Pa]sSaI04a) Bale U0 J0Jealpul J0J98S 1$8104 8109 8U} IN3S) Juswaseuep (Zwy 008'{T) uoijeIsalofap
0} Je|IWIS Jeymaluos os|e S Jojealpu ay| "1aafoid o} payul| A1es|d [eJUBLILOIIAUT 10 8Jel [enuue a3essne /0—G00Z
JaM 10)BaIpUl 8y} J1 JayS1y uaaq aAey pinom yaiym ‘|eruajod 9](BuIBISNS 10} UBOT M0|aq juadlad (z 03 01800z porad
fxo1d Y31y e sey 3| ‘punog-awwi} pue ‘s|qeinsea ‘aiy1aads i £a1104 Juawdojanaq 8] 10} UOZEWY BY} Ul UOI}e)SaI08p
103e3IPUI Y] "UOI}B)SBI08P Ul U0JJINPa) S8INSeal J03ealpul 8y | f10}0eySI3ES | dMjEWWeIS0d IS 17 40 8}kl [enuue a3eJsne Ul UuoaNpay
"103l04d 8y} 03 uorynqguyle
Sy9e| Jo1ealpul ay| :suorjeywi] ‘Axold e Se aA1jdeIe 1 Sayeuw
UoIym ‘seale Jayjo yym paedwod A|peoiq aq 0} 8|qe aq 0S|e [[IM
10121PUI 8] "8INSEAW [BUIAIX3 UB SI I 8SNeJaq 8A1198[qo alow BUIYD Ul
aQ 0} Ajay1| SI JuawWainseaw sy} asneoaaq pue syoeduwi Wwisj-3uo| (6200904 ‘uonyasyoid
0} 33NqL3U0 ||IM Juawageuew ey} uoldwinsse sy} j0 asnedsq 152104 |eAN}RN) (v1omaweld (YdIM) Sealy paraslold
|enuajod Axoud ysiy sey Jojearpul 8y “painsesw aq 0} JaISea pue 108l044 Juawdojanaq U0 UOISSILIWOY PIOM Jo washs
aA1303[gNs SS3| W) Y} Sayew Yaym ‘uawsaoidwi Suunsesw 1153104 3|qRUIRISNS 3u1109S pamoj|o} 198[0.d "SIUBLISSASSE
10} £30j0poyjaw Jejnaryied e sasn pue ‘punog-aiui} ‘a119ads I pue (6z/90d) -}|3s aAijeylfenb ale $81095) 108loid
101B91pUI BY] "S8AISAI a.njeu Jo Juswagdeuew panoiduwi ainsesw 108l014 Juawdojansq 10 pua Aq sulod 61 Aq panosdwi
0} ‘YJOM3We.4 YdOM BU} ‘INSealll |eutajxs Ue Sasn Jojealpul ay| fi030eysi3eS | A13S8104 B|qRUIEISNS 87 Juswageuew sanIasay ainjep €1
3uiey SJ0}eaIpU| | [e1juslod | 810§
S3j0N awoanQ }x8ju0) 3s) Idd PaielRy Idd | LHYINS | ISO 103e3lpu




"3llely AWy e syae| pue 19soud 8y 03 8|qeInguiie Jou si
10Je31pUI 8y ‘SuoljeywI “sjoedwi Wwis}-1aguo| pue Ajiqeurelsns
18810} WJ8)-1a3u0| 0 3INQLIIUOI PIN0I Seale 1$810) SulneS
asnedaq Axoud e se |enusiod ysiy AjaAne|as sey 3| “ajqesnseau
10J8J8Y] pue 21}193ds SI J0jealpul ay| “Auoeded panoiduil Jo
aInseal J1a1dwi ue Sapnjaul YaIym ‘salf 1510} 40 |0JU0d

euy)
U1 (065€00d) 109l0id
uojey|iqeyay a4

(gw uoii)

PREDICTIVE PROXY INDICATORS

UNDERSTANDING LONG-TERM IMPACTS IN THE FOREST SECTOR

82

43n0Jy} panes eale 1$8104 JO JUNOWE 3y} SaINSeaW J0}edlpul Siy| f1030e4S138S | 158104 3uUljuBSUIXEQ 9 PaAes eale }$8104 :|0JU0I 811} }S8104
"U0IJBAIBSU0D AJISIBAIPOI]
104 WSIueyaaw 3uloueuly se pun4
1SNJ| UOIIBAIaSUOY) J0 sSaualelidoidde
9} 8)eJ}SUOLIA( "S|aN8| [BUOLIBUIAI
pue ‘|euoijeu ‘[eao| 1e Sapjoyayels
Aq pajoadsal pue pajerdaidde
(LOINIA) 3SNJ] UOIIBAIBSUOY) UIRIUNO|N
aluen| ‘€—T SWayl Jo uoljenuIjuod
ainsus 0} A)oeded jeuoinyisul
"9AISUBJUI-}S0D pUB -aul} pue WweaJ}s awoaul wis)-3uoj
J0W 3 [|IM yaiym ‘faauns aiy19ads-108l0ud e y3noly} painsesw USI|qeIs ¢ “Salunwwo (edo|
aQ 0} paau Aew ‘}sni} pue uorjerdaidde Se yans ‘siojealpul ay} 0} wa)sAs02a ureunoyy alueny
10 BWOS "punog-aLui} J si Jou 398foid 8y} 03 8|qeInglile Jou Si 3} JO 8N|eA 8y} 3dUBYUS puB Bsn
10JeaIpul 8y suorjepwi] ‘syoedwl wis)-3uoj oy Juepiodwi aq 82In0saJ e2130(01q Jo A}jIqeuleIsnsS
pINoa yaIym ‘paseuew-09 8q 03 S8IN0SaI J0 [erjuajod 8y} SMoys anoidwi "¢ "S|aA8| |eUOI}RU pUE |BJ0|
asnedaq |enuajod Axold poos sey os|e }| ‘syoedwl wis)-1aguoj 1o} 16 Wa)sAs09a uieuno aluejnpy
[eruajod ayy Jo asnedaq Axold e 1o} sauo uouls |je aie s)daauod 3y} Jo anjeA ay} Jo uoijeldaidde
9S3ly| "SAIAIBS pue AHSIaAIpOI] S, Wa}sAS098 8y} Sululejulew Jo IME[BA Ul pue 3uipuejsiapun ‘ssaualeme
WIe [esaua3 8y} 0} pajasuL0d pue J14123ds SI YIea Ing Sjusuoduwod (£165€0d ‘dDGNIN) aSea1U| "g "S89IAI3S |e9130]098
|BJaA3S SapN|oul J0}edlpul 8y “A}|Iqeureisns ul syuawanoldui 108(014 UOI}EAIBSUOY) [BHA pue A}SIaAIpoIq Juealyiusis
pue ‘anjen s,Wwa)sAs09a 8y} J0 SSaUBIBME Pasealoul ‘Wa)sAs0da f10108)S118S fys1snipoig 1eqo|3 Suipnjour ‘wa)sAs0da
urejunouw ay} Jo Juawageuew ay} SaInseaw 10}edaipul siy| fjaye1apol urejunoyy aluenjy Ge urejunoyy afue|npy utejutely 1

duney 21003
S3j0N aWoan( TN THYINS 103ealpu|




83

"alWeJy awiy e pue jasfoid ay} 03 uornguile

$)ae| 0S|e 103ealpul 8y “8inseall A|aA1}0alqo 0} }NAIKp alow
101e21pul 8y} sayeuw yaym ‘panoidwi Aq Juesw sijeym uo Ayied
anoidwi 0} Ja31e} e Jo yae| ay} pue ,panoidul, Wwis} 8y} Jo asn
3y} J0 asneaaq 214193ds $S8| SI J0Jealpul 8y :Suoe}wIT ‘s}oedwi
panuijuod 0} 8}nNqLIU0I pue LWIa} SU0| Y} JBA0 paulejulew aq 0}

elpu| Ul (760€L0d)

PREDICTIVE PROXY INDICATORS

UNDERSTANDING LONG-TERM IMPACTS IN THE FOREST SECTOR

19109 }$810} 10} [enualod 8y} Jo asnedaq Axold e se [enjualod ysiy 198l014 Juswageue|
sey 1daguoa s,Jojealpul ay] "sdnoig Jasn }salo) Aq paseuew seale 158104 AjunwWwoy (‘wy "bs) sease SSA
Ul sa)1301d J8A09 1310 Ul SjuaWaoidwl Sainsesw Jojedlpul ay| f10308)S11ES ysape.d eaypuy £7 198l04d ui 81301d 1809 1310} panosduj
"3LWieJ} LI} e syoe| pue 198foid 8y} 0} 8|qeIngLiie Jou Si Jojealpul
3] :SuoIleIWIT "8I} J8A0 S}oeduwl wis)-3uo| 03 83NQLIU0I 0}
aNUIU0J 0} YN B|qeuIeISNS Japun eale ue Joj [eruajod sy}
Jo asneoaq |erjuajod Axoud ysiy Ajaniyejas sey Jojealpul ay|
"9qenseal A]1Sea SI J0}ealpul 8y “paulap A|1es|d alow aq pnod [e3auas ul (89/9t0d
Ld|qeurelsns, wia} ay} ygnoylje ‘o1p12ads Ajanie(as st Jojeaipul 303904d) 198loid
3| "palsalojal eale Jo sued Juswageuell Japun eaJe uo J0}edlpul Juswageue|
10399S 1$310} 8109 8y} 0] JE|ILLIS JBYMBLIOS ‘JusaZeuew 32In0sal fi0y0eysnes | £31au7 flojedionied
[eINJeU |qeUIBISNS JApUN BaJE 3y} SaINseal J0jealpul ay| AysiH pue a|qeureisng e [NYN 8]qeulelsns Japun ealy
"3LWBJ} BLUI) B SYIB| JOJRIIPUI BY] :SUOIFRHIWIT "8I} JaAO
AY]1qeUI_]SNS 1$810} BINSUS pUB SBW0IIN0 A13Sa10} LWIB)-1a5Uo| 0} s308(01d
a1NqLI3u09 0 [erjualod 8y} sey suonejueld Jo JuaWysI LIS ay} £13s8104 pugz pue 1ST a8y} jo welgoid
asnedaq |enualod Axoud ysiy Ajaaneal sey Joyeaipul ayj -3unueld gunueyd ay} 838|dwod 03 suojejued
U} Ul panjonul aq [|1m 3aafold ayy aauis jasfoid 8y} 03 ajqeinguye alIon],p M3U J0 BY 0006 0 JuBLIYSI|qeISa ay}
pue ‘sjqeJnseaw ‘1319ads SI Jojeaipul 8y “suorjejueld mau 9109 U1 (891100d) pue suoiejue|d 1salo} SunSIXa Jo ey
10 JUBWYSI|qe)sa pue Funuejdas sainseaw Jojealpui Siy| f10308)S11ES 101988 1388104 7z 000'GS 1noqe jo daaydp) :Sunuejday
"198l0Jd 8y} 0} UoIINQLI}IE SYI.| Jojealpul 8y | “Jojedlpul uoss
e SUIeWal [|11S ¥ Inq “1eaja s8] A|3y31|S J03ealpul 8} Seyew pue ppo
33| &SI, Joedwi, Wi} 8y} JO UOIJIPPE Y] :SuoIjeHWIT "d|qeinsesw
pue U0I3oNpal PalISap 8y} JO SWa} Ul 914193ds SI J0Jealpul ay| “aui}
J1an0 sjoedwi wJs-3uol aanposd 0} anurjuod o} Aayi| st (syoeduwi [e3auas Ul (89/9%0d
S)I pue) U0I3RIS3I048P Ul LOIINPal B asnedaq |erusiod Axold 303904d) 198l01d
U3y Sey J0Jealpul 8y "pajSal0}e/pajsaioal eale o Jojedlpul jJuswageue|
10198 2109 15210} 8} 0} [3]|esed B PaISpISU0I 8¢ PINoJ J0Jealpul fioyoeysies | A318u3 Alojediaiyied
8] "UOI}e}S3I0}ap Ul UOIJINPaJ [eNUUE S3INSeaL Jojedipul siy| AusiH pue a|qeureisng Ge joedwI UoIjaNPal U0Ije}SaI04ap [enuuy
duney 21003
S3J0N awoanQ TN THYINS J03ealpu




"198l04d 8y} 03 8|qeINGLI}IE 10U SI }I PUB BINSEAW 0} BAISUB}UI
-aLWI} 9 0s|e Aew J0jeIIpUI BY | “BaJR palIsap B A}10ads Saop }
y3noyy[e ‘asealdul 1o a3ueyd palisap e 81edlpul Jou Saop J0jedlpul
813 ‘8A0E PAUOIUBW SUOLewWI| By} 0} UOIHIPPE U *Suolje)iwi]
J18y31y uana si sjoedwi wia)-3uoj Joj e1juajod ay} ‘oS JI -siasn
[an}p00M JBA0 a3URYI |BI0IARYS] BA0AUI AeW U013INpo.Id [anjpoom
a|qeurelsns ‘4 Aj19ads Jou saop Jojealpul 8y} ysnoyy|e ‘uoiyippe uj
“S}NSaJ WJa)-3uo| 0} 83NqLIUOI 0] aNUIU0I 03 AjdY1] SI uoljonpoid
[anJpoom a|qeulelsns [enuue asnedaq |erjusjod Axoid ysiy Ajaeral
Sey J0JRIIPUI 8y | “BWe.) dWI} B SAPN|IUI Y] M3} Y} JO BUO SI
10jeaipui ay} ‘1a31e} Jeak 1ad/suoy ayy Suipnjour Ag “1o03ealpul

3} Jo A}|IqeINSBAW By} BSBAIIUI PINOM YIIYMm ‘paulyap A|Jes|d
aJ0W 3Q p|n0J pue aA1da(gns sI ,3|qeuleIsns, wis} ay} ysnoyie
‘18311 8y} JO UOISN|AUI Y} Y}M ‘1y19ads Ajan1efal sI 3 “uorjonpoid

f10108S118S

[e38uag ul (89/9%0d

*303904d) Jeloid
Juawageue|y
£318u7 L103ed10111RY

uonanposd

PREDICTIVE PROXY INDICATORS

UNDERSTANDING LONG-TERM IMPACTS IN THE FOREST SECTOR

84

[8N4POOM B|qBUIB)SNS JO BAJE B} SaInSeal J0jedlpul ay| fudiH pue ajgeuleisng 2 [an}p00OMm B|qeulelsnsS [enuuy
"gLeJ} LI} e SYe|
pue 393(01d Y} 0] 8|qeINGLIIIE J0U SI 10}RIIPUI BY] :SUOIIRHWI]
"3LUI} JBA0 S}edLll 8)eI8UaT 0} 8NUIRU0I 0} JA0D }S8I0} Pasealul
10 [enualod auy Jo asnedaq Axold e se [enualod sey Janod 1s810)
paseasaul Jo 3dsauod ay] -arsieal pue sjqesnsealu Ji Julyew BUIY) Ul (2G69170d)
‘35810UI U} 0} 81kl 19318 PalISap e Sapn|aul }i asnedaq diyiaads 198(014 Sealy J0od ul Ju21ad ‘pasealoul 83eI8N09 1$810)
S| 10JBIIPUI 8] "1AA0J }S104 PASealUl Sainseall Jojealpul ay | f1030eys13es | juawdojanaq Al3salo4 A 10 8)ey ‘JusWageuel [eJusLUoIIAUT
"punog-auwi} Jou 19alold
3y} 0} 8|qeInguiie A|Jea|d Jou os|e S| 3| “A}|IqeInsesil Se ||am se
£1191)199dS U0 Mo $8103S 0S ‘}a31e} e Jo 3auasqe ay) ul AjJenaryled (ueisijaqzn
‘an119algns st yaiym ,‘pausyidualys, Wlay 8yl sasn Jojedlpul ayj pue ‘oljqnday zA31Ay $3198ds pajealysawiop
‘SUOI}}ILLIT "B} JBAO S[ewIue pue sjue|d 8Aasuod 0} anuljuod ay} ‘uelsyyezey|) 10 SBAIR[3I P[IM SUIPNJOUL ‘SAIHUNWWOD
0} SaAJasal ainjeu papuedxs pue pauay3uails Joj [eijuajod BISY [eJJU3) Ul [ewiue pue jueyd anbiun aAJasuod
3y} Jo asneaaq [eljuajod Axold ysiy Ajanijejal sey Jojealpur ay| (£/6Z70d) 108l014 0} UBYS UBI] }SBM BY} Ul YI0M}aU
"Slewiue pue sjuejd 3UIAJaSUO JO WI. BY} UM SBAISSSI Binjeu 439 Aysisnipoig (SanJasaI BInjeu J0143S) yiupanodez
10 uoisuedxa pue Sulusy}sualys ay} sainseauwl J0jealpul ay| 103048138 BISY [eJjus) 24 3y} puedxa pue uayy3uails
duney 21003
S3j0N aWoan( TN THYINS 103ealpu|




85

PREDICTIVE PROXY INDICATORS

UNDERSTANDING LONG-TERM IMPACTS IN THE FOREST SECTOR

"punog-awi} Jou Si pue 3asfoid 8y} 0} 8|genguie
10U SI J0JBIIpUI Y| :SUOIRYILIT "B|qeInSeaw pue J131ads I
10JB2IpUI Y] "BWI} JAA0 S}NSaI BA3IYIe 0} YIe.} U0 aq 0} Ajay1| SI
198l04d Yy} 1s838ns 1Y) S8|qeLIBA 8pN|IUl JOU SA0p pue sjoeduwl
WJ3)-3u0| 03 8)NQLIIUOI ||IM paAes eaJe Jo agejuadiad ay} moy BUIY)
1e3|d J0u SI }I asneaaq ualilim Ajjualing se Axold e Joj [enuajod ul (055£00d) 198lo1d
pa}ILuI| BWOS Sey J0}ealpul 8y “seale pagewep Jo Jusdiad ay} uorley|iqeyay ail4 (1ua2Jad) ease (10}
guunseaw Aq sail) 15810} JO |043U0D Y} S8INSEaW JoJealpul SIy| f10j0eS11ES | 1S8104 SUIjUBSUIXEQ Gz /eale a3ewep ail4 :[0J3U0d 811} 153104
"3uWel) W) B $YI.| 0S| J0}RIIpUI BY] “UOIJBAIASUOD A}ISIBAIPOI]
Ul sjuswanoidwl 0} panguUiu0d Sal}AIloe 83y} Moy Moys 0}
pJey aq Aew 31 Inq SaIAe pue syJed |euoijeu ur sweisold uo
198181 8y y3noJyy 108load 8y} 03 payul| JBYMBWOS SI J0JeaIpul Y|
"3INSeaW 0} 3NAILIP J01RIIpUI By} ayew os|e Aew A}1119ads 40
)0B| 8Y] ;I8N0D 1S810} Ja]eal3 ;Sa108dS paus)ealy) Jama) jsiaquinu
$9199dS 810W--PauILap 8q 0S|e P|N0J UOIJBAIASUOI pue J14193ds
al0W aq p|nod ,panoidwi, wis} ay} ‘saueisul 1o} Apaioads
$)0e| J03RAIPUI BY] :suoijewI Axold e Se papuaLlwodal aq nlad ul
PIn0d 31 81043q Pasinal aq 0} paau Ajayi| p|nom Jojedlpul ay} (052890d) 308014
‘NS "s1oedwi wis)-3uo| 1o} [erjusjod sey seale 103(oid ul SYd J0 Juawageue|y
U0I1eAIBSU0I AYISIBAIPOIQ JO 1d89U0D By} asnedaq [enualod fi01edioned e 1o}
fx01d y31y Aj3nireal Suiney se pajed [|11S SeM I ‘BLIBIID [YYINS awwei30d-syd
a3 uo AjJood $3109s J03RIIPUI BYY Y3noyyy "sesle payaajold 10} pun{ 3snJ| SNV 198044 Ul U0IIRAIBSUOD
Ul U0I}_AJaSU0I A)ISIBAIPOI] panoidul SaInseaw Jojealpul Siy| f10308)S11ES [BUOIBN UBIANIA 61 fy1s1an1poiq Jo 8a18ap panoiduw)
"auiel) awiy e syae| pue 19sfoid ay} 03 payul| A4ea|d jou os|e
S1 J0JB2IpUI 8y "SpUaJ} Jan0d 1salo} aAiyIsod Jo eapl ay} sainjded
A)jesaua3d s 1 ysnoyyfe ‘198.1e1 e 3uipnjoul Aq Aienaiped
‘asealoul J0 age)uadiad Jo Junowe palisap 8y} uo d1319ads aiow
a( p|n0J J01e3IpUl BY | :SUOIIBHWIT "3} Jano sjoeduwl sjeauas elpuj ul
0} aNUIJU0J 0} JBA0J }S810} Ul SpuaJ} piemdn 1oy |erjualod 8y} Jo (6915€£0d) 198l04d 1900 15310} JO B3l
asneaaq Axoud e se |enusjod ysiy AjsAie[al sey Jojealpul ay| £11s8104 [RYOURIRII ur puaJy piemdn :(z 3nding) paysijgeisa
"BaJB JAA0D }S310} Ul puaJ} aAIISod e Sainseall J0jealpul ay | f1030e)S11BS pue ysapeld Jenn 12 1900 1$3.10} 8SBAIIUI 0} SWSIUBYIB|
3uney Sl0jealpu| | |enualod | 81098
S3JON awoang ROTIHEN] Idd Palejy Idd | LYYIS | ISD Jojeaipu




"allieJy awiy e pue jaafoid ay} 03 uoynguyle

$)28| 0S|E 1| “011SI|Bal pue a|qeinseaw ssa| 31 Sunjew ‘A31014199ds
S} Pasealaul aney pinod Yalym ‘1a31e} e $yoe| 3 "Sanlasal ainjeu
40 U01393304d U0 pasnaoy Isnl 31 I ueyy 1j19ads SSa| 31 SaYBW YaIym
‘10J21puI UB U3y} pue wie ue ajels 0} sieadde Jojeaipul ay|
:suoleywI “syoedwi wis)-3uo) oy [enusjod sey uoioaloid pue
U0I}BAIBSU0D PadUBYUa JO 1d8Iu0d [eJauas 8y} ysnoyyje ‘uoLajd
1YVINS 8y} uo 24095 Jood S)I J0 aSNBIBQ UB)ILIM AJualing se
|einuajod Axoud mo| Kjanijejal sey 103edlpul 8y | "SaAlasal ainjeu

BUIYD U (£GGE00d)
198014 U0I3983014
pue juawdofansg

VEND)
alnjeu Jo uoiyoajoud ay} ysnoyl

PREDICTIVE PROXY INDICATORS

UNDERSTANDING LONG-TERM IMPACTS IN THE FOREST SECTOR

86

Ul UOI}BAIBSU0D A}ISIBAIPOIG PBIUBYUS SBINSEaL J0Jealpul 3y | ISORETNITIN 32108y 158104 81 U0I1BAIBSU0I A}ISIBAIPOIG BIUBYUT
‘alieJy awiy e pue 398loid 8y} 03 uoinguyie
$)B| OS[E }| "013SI|e8J $S8| pUB 8INSeall 0} JapJey SI 10}edlpul ay}
‘Ajluanbasuo?) ;1831e} e Jo a3uasqe ay ul AjJenaied ‘panoidwi
Aq Jueaw si Jeym :A11914193ds SyIe| J0jeAIPUI Y] SUOIIRNIWI] anbiquezo
"PapUaLWILI098I 8] UBD I 310Jaq UOISIAGL Salinbal Jojealpul Ul (56/100d) 198014
3y} 1ey} s1s833ns LAY [ YYINS Y} U0 8103S MO| S,J0jealpul 3uluayyduans
3] ‘Janamoy "s1oeduwi wial-3uo| 8)elsua3 0} Juswageuew [eUORN}SY|
a}I|p|im pue Jeiqey panoidwi 1o} [erjusiod 8y} Jo asnedsq pue jojid sealy
fxoid e se [enusjod Sey 3 “Seale UOIBAIBSUOI Ul JusLiaSeuew UoI1BAIBSUO) S\/D41 881y} Ul Juslaseuew
a}|p[IM pue Jeyqey panoidwl SaInsesw J0}edlpul siy| f1030e4S13S Jaljuouysuel| 81 a4l|p|IM pue Jeyqey panoiduwy
"alweJ) swiy e
pue 303(01d 3y} 03 UOIINGLI}IE SYIB| 0S| J0JBIIPUI BY] "8109S Jamo|
Kj3us1s e ur paynsal yaIym ‘sni3a8lgns JeyMaLWos si ,a|quielsns,
L3} 8y} JO 3SN By} nq ‘014123ds SI 10}LIIPUI BY] :SUOIIRHWI]
"JaMO| pajel Sem }I ‘S103e} Jay}0 0 eale Sy} Sululejulew ul izeig
$J0}08 JO JUBLUIBA|OAUI BY} 1S338NS Jou SA0P J0}BIIPUI BY) 3SNeIR( Ul (502560d 1dd
‘S}oeduwi wis)-1a3uo| ainsua 0} y3noua aq Jou Aew auofe seale Jo N3S) uawaseue|y
uoisuedxa ay} ‘Uansmoy "syoeduwl Wia}-1a3uo| 03 83nqL3U0d few [eUBLILOIIAUT
seale 1ons asneasq Axoud e se |enusjod sey seale Juswwaseuew 9]qeuleISNS 10} UBOT WY 000°0G 03 ZWy 000'£Z Wwouy
15810} 3|qeureisns Suipuedxa Jo 1dadu0d 8y "Seale Juawaseuew fa1104 Juswdojanaq papuedxa seale a1jgnd pue ajeaud Jo
15210} 8|GBUIB)SNS JO UOISUBIXS 8Y} SAINSEaW J0}edIpul 8y fi030eySi3eS | drjewwelsold ISy £t Juawageuel) }Sa104 |enjey 8|qeuleisng
duney 21003
S3j0N aWoan( TN THYINS 103ealpu|




87

T
e pue 193f01d 9y} 0] UOIINGLIIIE SHOB| JOJRDIPUI 3Y | :SUOIJBYIWIT
"103l04d 81] J0 }NSal B SE aLI} J9A0 33UBYI U0 UOIjRLLIOLUI
apinoJd 10U S30P AR JUSLIND Y] INOGE LOIJBWIOLUI 3SNBJA]
[enualod Axod moj ey 1| "ajqeinsesiw pue aiyioads si Jo1ealpul
3y "SUOISS30UOD 1S310} JAPUN BAJR SINSEAL J0JBIIpUl 8y |

fi0joeyS11BSUN

elpoquie)
ur (€00090d)
198l014 10]1d |043U0)
pue juawageue|y
U0ISSaIU07 158104

24

RIPOQUEY Ul
U0ISS3IU0J 1S310} Japun A[Jualing ealy

“auwiel) awiy e syae| pue 19afoid ay} 0} 8|qeINQLIIIR 10U OSE SI

1 1831e e J0 99uasqe ay} ul AjJenaipied ‘ainseaw 0} pJey aq [|im
pue A191)198ds $y9.| J0J3IPUI BY | :SUOIIRILIT "auWI} JaA0 a3ueyd
alnseal pue sjoedw wual-3uo| 1s833ns pinod Jeyy Jojealpul ue
S PapusLILI0dal aq 0} y3nous Jeajd jou Aidwis Si 3 “8109S [YVINS
MO S)I 40 8snedaq Axold e Jo |eiuslod payiwi| Sey Joealpul

3| “sylomauely £arjod pue juawageuew se yans ‘saljiAioe
pajejal pue UoI}eAIaSU0 A)ISIBAIPOIQ By} SBINSeaW J0jealpul ay |

£1010eS118S

BIpU| U (905010d)
108(014 A1358104

ysapeld efypep

1

Juawdo[aAsp02a 10} YIomaLEL}
fa1104 (7 “uswageuew yd panoiduwj (T
:A)ISIBAIPOIQ JO UOI}BAIBSUOD BJOWOIY

"aLe.} awI} e SyIe|

pue ‘198f01d 8y} 0] 8|qeINgLI}IE J0U ‘Binseaw 0} Asea Jou ‘oi1oads
10U SI 10}BJIPUI BY] *SUOIIBHWIT "BLUI} J8A0 S}oedl 0} pes) [|Im
uo}onpold moy Jeajd Jou I 31 8Snedaq pue 8109s |YyINS Mo SH
40 asnedaq |enjusjod Axoid mo| Sey Jojealpul ay] “Spue| a|qeleuou
40 u0I3aNpoud Ul Juswanoidwi 8y} SaInseaw J0}edlpul ay|

f10308)S118S

BIpU| Ul (912£90d)
193(014 Juswdojanag
pays.ajep) eyeleuey

1

[paseaiaul spue| anuaAal

wouj Indino ‘paseasaul aanpoud

15810} pue ‘18102 }$810 :SpPe (yd]
panoJduwi spue| |qeJeuou Jo Uo13anpold

PREDICTIVE PROXY INDICATORS

UNDERSTANDING LONG-TERM IMPACTS IN THE FOREST SECTOR

"alieJy awiy e
S$y0e| pue 308(0id 8y} 03 paynguiie A|Jesjd jJou Si 0s[e Jojedlpul ay |
"9|qeInSeall SSa| J0}edIpul 8y} Sayew yaiym ‘}asie} e 3uipnjoul
Jou pue ‘sfem Jualaip Ul pajaldislul 8q pinod yaiym ,‘s|ppow
panoJdui, Se yans swia) uisn ‘a14198ds Jou SI J0JeAIpUI Y} ‘anoqe
pauoIjuBW SBU0 8y} 03 UOIHIPPE U] “SUOIJe}WIT “Jes|d SSa) J0jealpul
3] SaYeW YaIym ‘S|apow Juawaeuew paysiajem pue sjsaio)
u0139830.d uasmlaq diysuoiie|al ay} 40 UOIJe|NIILIE Yeam e pue
BLIAYID | MYINS BY} U0 8109S J00d S J0JeaIpul 8Y} JO 8SNeIaq MO| SI
[enjuajod Axoid ay] -Juswageuew paysislem panoidul pue s3saloy
pajoajold usamiaq diysuoije|al 8y} SaInseaw J0jealpul siy|

910N

f103084S11ES

Suney

awoanQ

BUIYD UI (£GGE00d)
193(014 U01398}0.4
pue juawdofansq

82IN0S8Y 158104

1Xa)Uo9 asf

31

81035
LYVINS

$1S810} uoI398}0.d
40 JUBWYSI|qe)Sa Yy3noy} Juswageuew
paysJalem Joj sjapow panosdwi dojanaq

J0]B21pU|




PREDICTIVE PROXY INDICATORS

UNDERSTANDING LONG-TERM IMPACTS IN THE FOREST SECTOR

88

"$Y001S
U0QUBY Pasealou] yQ (Pelejai—agueyd ajeuw|o) sjoedui [RIUSLILOIIAUS
NS0 Ajjenuajod Sawoalno Juaiajyp 0M] 0} pasn J0Jealpuj |S9

RE] I
snoLep

(ey) paysalolal

10 pal0}sal ealy 'z
‘sue|d juswageuew
AIpualij-Ayisianipoiq
‘annjdepe Japun
1y3noiq eale 1salo4
T "J01]3U0J aAj0Sal
pue sa|n. a2104us
03 suofnysul
suiuonaund -z
‘sue|d juswageuew
AIpualij-Ayisianipoiq
‘anndepe

Japun 1ysnolq

ale 18104 '

YN

SaA

BuioueU1} 3|qRUIRISNS ‘B|qB1IPaI]

"$Y0018
UOQUB Pasealou] yQ (palejai—agueyd ajeuw|o) sjoedui [BJUSLILOIIAUS
NS0 Ajjenualod $aWoaIN0 JuaJaLLIp OM] 10} Pasn J01ealpuj 1S9

$9]0

suney

awoanQ

REI
snoLiep

1Xa)uo9 as(

“(BY) pajsal0)el
10 palo}sal ealy
"7 "Suroueury
a|qeurelsns
‘8|qejopald ‘T
H0 ‘Suroueuly
a|qeurelsns
‘8|qejaipaid ‘g
“101]}U0J BA|0Sa)
pue sa|nJ a2J0jua
03 suofnyisul
guuonoung 1

$10JBIIPU|
Idd Paie[ay

[eRU10d
Idd

N

8102
LYVINS

oA

1S9

sue|d Juawaseueuw
f|puaiiy-Aysisnipoiq ‘aniydepe
Japun jysnoiq eale 13104

10]891pU|

SY0L1YIIANI NOILYLdYAY ANV NOILYDILIN I9NVHI ILVINIT)




89

PREDICTIVE PROXY INDICATORS

UNDERSTANDING LONG-TERM IMPACTS IN THE FOREST SECTOR

|eSauag
ur (89/9%0d
“303904d)
108(01d
"198l01d 03 8JnqLI1IE pUB BINSEAW 0} }NIILIP 3q Aew Jojealpul juawageue|
8] ‘SUOI}BYIWIT "SUOISSILIA APIX0IP U0GIEI 0} UOIINQLIIU0I Wid)-3uo| & 31807
10} |enuajod 8y yym ‘Jeak yaes uoronpal Joj |erjuajod 8y} Jo asnedaq fiojedioned
Jojeaipur Axoud e se |eijusjod y3iy Ajanieral sey 3| "o1419ads Si Jojeaipur | K10j0ejsies pue
3| "SUOISSILIA BPIXOIP UOQJRI Ul SUOI}INPaJ SBINSeaW J0}edlpul ay| fusiH 3|qeuleisng v A uonjonpal uoissIwa ‘g7 18N
|izeig
ur (502G60d
“1da Was)
Juawaseuey
"198l04d By} [euauoIIAUT |euorelado
0} 8|qengLi}ie pue ‘a|qeinsesw ‘01419ads I 0}eaIpul 8y "SSuIAeS A318Ud 9|qeuleisng Aj|n} a1e oy} 8auo ‘SIANG Aq
Ul s}oeduwl wigl-1aduo| 03 aInqu3u0d 0} [erualod 8yl yum ‘wisy 3uo| 10} ueo7 Aarjod papoddns syasloid Aouaial)e
ay} Jano Jeak yaea paanpoid aq ||im A318Ua 8jgemaual Jey) uoipdwinsse Juawdo|anaq £318ua Aq panes Jo $821n0S
3y} uo paseq [enuajod Axold y3iy Aj3Aire[al ey Joieaipul ay] Aaualolle Jdljewwelsold £313us 8|qemausl Aq paonpoud
£318u8 pue A3Jaua ajqemausl Jo uoizonpoud 8y} sainseaw Jojedipul siy) | A10joeysnes 18114 ¥ 62 aq 0} Jeak Jad sajnolelal 000'09
"Suoueuty
3|qeulesns
‘9|qe1aIpaid g
'sue|d juswageuew
Aipusniy-Aysianipoiq
‘annydepe
(Pajeja1—agueya ajew|a) syosfoid Japun jysnoiq 101}4U0D 8A|0SBI puE SB|N.
S)0edUWI [BIUBLIUOIIAUS BAIHSOM J0 BLIOIIN0 Y}IM J8)SN|D |dd 10 1ed snotiep ale 158104 ' G VN 92J04U3 0} suoiNysul uiuorjouny
3uney SI0}BJIpU| | |enusjod | 810ds
S3j0N awoanQ X809 8s Idd PaielRy Idd | LYYINS 103e3lpu




|eSauas

PREDICTIVE PROXY INDICATORS

UNDERSTANDING LONG-TERM IMPACTS IN THE FOREST SECTOR

90

‘SWeJ} aWI] B SYIE| }I pue papiom ur(89/9%0d
Aj3ua1ina si 31 se 1a8loid 8y} 03 83nqL3Ie 03 ASEa 8q 10U [|IM J01BIIPUI BY} 30390¥4d)
‘9N0R PaUOIIUBL SUOI}RIIWI| By} 0} UORIPPE U] :Suolieiwi] “sjoeduwl 198014
WJ3)-3U0| SuLINSUa 0] 81NQLIIU0I PIN0J 1BY] SUOIIL JaY10 Jo sdno.s 18sie} Juawageue|)
fg ayeidn Jo uoindope Jiay} uLIAPISU0I INOYM SBA0LS J0 Lorowo.d £318u3
a3y} sanydea Ajdwis 11 asneaaq [enuslod Axoid mo| Ajanileal sey osje f101ediaied
10]1BIIpUI 8y "2INSBaAW 0} 2NIILHIP 1 Sayew yaiym ‘A1o1109ds syoe| | Alojoejsies pue
10JB2IpUI BY] "SAA0}S BUS0JBY J0 Uo3owo.d 8y} SaInSeaw Jojealpul ay | fu3IH 3|qeurelsng 81 uonjowoid S8A0]S aUBS0IaY
|e3auas
‘SWEI} aWI] B SYIE| I pue papiom ur(89/9%0d
Aj3ua1ina s1 31 se Jaafoid 8y} 03 83nqL3Ie 03 ASea 8q 10U [|IM J0JeIIpUl B} 30390¥8d)
‘N0R PAUOIIUBL SUOI}RYIWI| By} 0} UOIIPPE U] :Suoliejwi] “sjoeduwl 109014
WJa)-3uo| SuLINSua 0] 81NQLIIU0I PIN0J 1eY] SUOIIe Jay1o Jo sdnols 1adiel awageue|y
fg 9yeidn Jo uoindope J1ay} SuLIaPISU0I INOYIM SAA0]S J0 Uorjowo.d 31803
a3y sainydea Ajdwis 11 asnedaq [erusjod Axoid mo| Ajaaiiejal sey osje f10jediainied
101BJIpUI 8y "2NSBaAW 0] NIILHIP 1 Sayew yoaiym ‘Ao14109ds syoe| | Alojoejsies pue
10JB2IpUI Y] "SAA0)S [aNJPOOM JO Uorjowoid By} SINSesW J0}ealpul ay | fu3iH 3|qeulelsng 81 uorjowoid S8A03S [aN4POOM
|izelg
Jo0l0.d By} 0} anquiie 03 JNJIYIP aq U1 (G0z460d
few Joeaipul 8y} Jo JUBWAABIYIL Y] ‘9A0GE PaUOIIUSW SUOIFR}ILWI| By} 0} 1da Was)
uonIppe uj :suoijeiwiy 39afoid ay) 03 payul| pue 21193ds alow }1 ayew 0} Juswageue|
BUIPJOM Ul UOISIAG BWOS WI0J) }1JBUSQ P|N0J J0JRIIPUI BY} 1N ‘SuoIIINpal [BIUBWIUOIIAUT "Ue|d uonay agueyn
SUOISSIWA 03 8INQLIIU0I 0] BNUIZUOI PN0OI Jeak Jad SUOIINPaJ SUOISSIWA 9|qeurelsns 3JeWI|] [euolle Japun paloiuow
pauueyd ay} asneasq Axoid e se |eruslod awos sey Jojealpul ay | 10} ueo Aarjod SUOI3a. J3y}o wouy pue ‘sjasfosd
"3|qenseal pue ,‘suoijae Jaylo, Ul papn|aul SI Jeym Jo Swiay ul ai1aads Juswdojanag SIQNg ‘80 wouy ‘syaaloud N@D
210W 8q p|n0d y3noy} ‘swie sy ul 14193ds I Jojealpul ay] “s3asfold dljewwessold LU0J} SUOISSIWS J0 UOI}INPal
1310 pue [\@D Wolj SUOISSILLIA Ul SUOIJINpal Sainseall Jojedlpul ay| | Alojoejsies 18114 A4 paugis pauue|d pasealou
guney 21003
S9J0N awoanQ XaJu09 as( 1MVINS J0jeaipu




91

PREDICTIVE PROXY INDICATORS

UNDERSTANDING LONG-TERM IMPACTS IN THE FOREST SECTOR

"aWel) Wiy e syoe) BUBYY
0S| J0}IPUI BY] "SUOIJIBIIP JUBJAHP Ul 0F (pasinal pue |euidLio) s}asie} Ul (881811d €
0M} 3y} Inq d1j19ads aiow ale syadie} ay] -Josloid ayy 03 payul AJes|d Jou -0dQ ‘2/1ET1d
0S|e SI J0Jedlpul 8y "10}ealpul 8y} panoidwil aABY PiNOM pue Jes|d alow 2-0da
9( P|NOM JUBW}SAAUI Ul 3SBaJul Junowe 1o a3ejuadlad e Juunseaw 1/6201d ‘T
—3uiy1awos Jo uoiowo.d ay} aInsesw 0} piey aq ||Im 1l ‘snoqe -0d@) weidold
PAUOIUBW SUOIE}ILI| BY} 0} UOIYIPP. U] :SUOIEHWIT "PapIom A[JuaLind (934N)
SI J0Jeaipul 8y} se sjoeduwi Wwis)-3uo| 03 83NGLIUOI ||IM 1By} JUBLWISAAUI 30UBUIBN0Y)
0} B3| ||IM JUBLWISAAUI JO UoIjowoid 8y} MOy MOYS 03 }NIILIP 8q [|IM 1 [BIUBWIUOJIAUT

asneaaq |enpuajod Axold mo| Ajanije|al sey Jojealpul 8y uoijesijiw pue | £10)aejsiies | pue sadinosay uoresiyw pue uoijeidepe agueyd

uorjeydepe agueyd ajewi|d Jo uonjowoid ay} sainseaw Jojedlpui ayl | - Aj21eI8pO [enjey 81 3JUWIJO Ul JUBW)ISaAUI Bjowold

3uiey $SI0JeIIpU| | [eljuslod | 81098
S3l0N awoonQ xajuog as Idd pa1e[ay Idd | LHYINS Jojeaipu




PREDICTIVE PROXY INDICATORS

UNDERSTANDING LONG-TERM IMPACTS IN THE FOREST SECTOR

92

*$131SN[ |dd 8|dinnw ur J0jeaIpul Aay

s198f0.d snoliep

YN

S1YS11 8sn Jo ainus) pauayiduais
Japun 1y3nolq eale 153104

"Sjuswalinbas
Juswagesus uazia dnoJy yueg pop Jeal 03 pasn aq Ued Jojealpu|

s198(0.4d snoLiep

“(ou/sak)
SUOI}B}NSU09 J0
}|nsal e Se SaljIAoe
103f01d 03 Sagueyy
A LERVET R TET)
113y} 0] aAIsuodsal
S| U0I}e}|NSU0J 0}
108[qns 108f01d Jo
uorejuawsa|dui
lo/pue ugisap
1By} JapIsuod

0UYM SUBZI}I9 JO
uopodold °1

YN

SBA

(juaauad) passaippe Ajjenjoe ale
1ey3 syyauaq 193loid Jo A1anijap
0} paje|a) paJslsidal saaueAaLly)

"SjuaLwalinbal
Juawagesus uaziyio dnoJy yueg plIop 188w 0} pasn aq uea Jojealpuj

)

sguney

awoanQ

§103(01d snollep

1XaJU07) asf)

FOUERIED)]
passaippe Ajjenjoe
ale Jey} sHyauaq
108l04d Jo A1anijap
0} pajeas pass)sigal
$3IUBABLIY “Z *(0U
/sak) suorjeynsuod
J0}nsal e se
sallIAIloe 1990ud

0} sagueyy 1

$10)RIIPU|
Idd Paie[ay

YN

SO\

(usasad)

SMBIA 118U} 0} BAISU0dSal S|
uor1e}nsuod 0} 39a(qns josfoid Jo
uorejuawa|dwi Jo/pue ugisap jey}
JapISu0d oym suaziyia Jo uorpodold

10]221pU|

SYO0LVYIIANI FJINVNYIA0Y




93

PREDICTIVE PROXY INDICATORS

UNDERSTANDING LONG-TERM IMPACTS IN THE FOREST SECTOR

"S}oedwi wis)-3uo| paurelsns 3uLnsua ul ajos

fay e fejd uea uorne|si3a| Jo Juawdojanap ayl asnedaq [erjuslod Axod
U1y Sey J03ealpul 8y 8INSeaw 0} 8AI}I8}4-1S09 pue ASea aq [[Im
pue uorjewoul 133183 8y} YHM 91319ads SI J0jealpul 8y “suofelado
guiuiw Joj yomaweuy A10jengal pue [ega| ay} Suiwiogal ur dals

a4q ut
(€62£50d) Hpa1)

|eeiseded Suruiw

U} ‘saulweaear) ulnjaniisal
104 sdays 1s114 Suipnjaul 103988
Suluiw ayy ayelogiaulal 0}

1S11} & Se uorje|si3a| Jo Juawdojanap ay} seinseall Jojealpul 8yl | - A10joejsiies | A18A098Y 1WOU0IT G [T pau3isap uorjesi3a| Jo Juawyoeuy
niad ur (05¢890d)
"10J831pUI SNQOJ Pue J1)SI|eal B 0} 8)NQLIIU0I YIIYM JO ||e ‘Buiely 108014 SYd J0
auwny e sapnjour pue ‘198loud ayy 03 8|qeINgLIle ‘sjqeinsesw ‘aip10ads Juswageue
S| ‘}98183 Y1 J0 UOISN|AUT BY} Y}M “J0}edlpul ay] “sjoeduwi wis)-3uo f10jedioiped e Jo}
pue saniaioe 19sloid Jo Ayjiqeureisns Suunsua ui jusuodwod awwei3old-syd $82In0S8J |BI0]
[BO13119 B SI Sutdueul} asnedaq Jojedipul Axoid e se |erjuajod ysiy 104 pun{ 3snip UHM S350 JU81In23J IINYNIS
sey yaiym ‘guroueuy Joj A)1oeded pasealoul sainsesw Jojealpul ayj £1010BiS11ES | [BUOIIBN UBIANIA] o 62 aoueul} 0] A)1oeded asealau|
LUERIED))
passaippe £jjenjoe
ale Jey} spyauaq
193(0ud Jo K13n113p
0} pajejal pass)sisal
S9IUBAILIY) 7
"(JusaJad) Smaln
118y} 0] 8AISU0dSal
S| U0I}e}|NSU0J 0}
108(qns 198l01d 40
uorjeuawa|duw
lo/pue ugisap
1By} JapISuod
"SjuswalInbal OUM SUBZIH JO (ou/sak) suoije}nsuod 40 }nsal
Juswagesua uszi}o dnoly yueg plIop 188w 0} pasn aq uea Joealpuj s108(01d snolep uoiodold °1 G YN e Se saliAnoe 19sloid 0] sasuey?
sguney SI0}e9IpU| | [enusjod | 8103
S3l0N awoanQ }xajuog as Idd PaielRy Idd | LHYINS 103e3lpu




PREDICTIVE PROXY INDICATORS

UNDERSTANDING LONG-TERM IMPACTS IN THE FOREST SECTOR

94

"9lUIRJJ BLUIY & SYOB| J0JRIIPUI
9l suorje)ILI ansijeal ) sayew yaiym ‘3oaloid auy 0} ajgeInguiyje

198l01d 8y}
10 99UB)SISSE 8U} YUM padojanap
3|11} 10 SjusLaaIZe Joninsn

11ea)9 pue ‘ajgeinsealu ‘a1j10ads S1 J0}eAIPUI Y] "S)oeduwl Wis} SeInpuoy Ul Wig}-3uoj ‘[ewo) ysnolyl
-8uoj aunydea 0y |enuajod sy Jo asneasq |enualod Axoud ysiy (¥16%90d) 198l01d paziieingas eale 198(01d ayj ul
Ajanizejas sey Jojealpul ay| "198foid 8y} J0 89UBISISSE U} Y}M Seale SORIANIEN AyA3anpolg Spuej [euorjeu ui sjuednado ay}
193(04d Ul 84nUB) pUB| JO UOI}BZI[BWIIO} BY} SBINSE3W J0}edIpul 8y | j21eJ8pol\ | |eInY pue S}SaI04 7 62 40 Jusdsad (g 1Ses| e 4o ainua|
"auiely awiy e pue
108(04d 8y} 03 UOIINQLIIIE SYB| 0S|e J0JedIpul By "SABAINS SUIISIXS 10
JuawuIaA03 ur painjded aq o} Ajayijun sI J0Jealpul ay} se ‘aAIsusjul
-80In0S8J pue SuINSU0J-3LUI} G PN0D JUSWIBINSBA :SUOIIB}IWIT sainpasoud paaide
"painseaw aq 0} 8|qe pue J1y19ads pue Jes|d Si Jojealpul ay] “spoeduw eIpu| Ul pue SJUBUAAD JIay} 0} 3uIp10dJe
WJa}-3U0| ‘8|qeUIR)ISNS 0} BINGLIU0D ||IM JuaLWaZeURW }S810} Ul SJasn (760££0d) 108014 3unjesado pue suejdosoiw 0}
15810} |BI0] JO JUBLIAAJOAUI PUB UOISN|IUI BAI}IE Jey) uonjdwnsse ay} Juswageue|) 3uIp1099e Syse) Juawageuew
10 asnedaq |enualod Axoud ysiy sey 3 “suejd Juawaseuew }saio} 158104 AjuUnwwo? 15810} Suryepapun (SSA) sdnoud
Suipuawajdwi ae Jey} sdnou3 1asn 1810} Sainseal Jojealpul siy| | A10joejsies ysapeld elypuy G 97 1SN 1s8104 3uluoijouny Jo Jsquiny
‘auiely
awi} e syde| pue jasfoid 8y} 03 ajqeingLiyie Aj1eaja jou S| Jojeaipul
8| :SuoIjeIWIT "013SI|eal pue d14193ds 0S|e SI J0}edlpul ay] ‘39sfoid al|gnday
3y} Aq paselq jou SI Jey} JuswaInseaw e apinoid ||IM pue ainseau 0} UBLIY |esjua) ul
3A1103}43-1S09 8q ||IM J0JeaIpUI 3Y} Jey} SI JUBLIBINSeaW [eulalxs ue (8Gt90Td “9¥9INI)
3uIsn Jo syyausq Jay3Q "s}oedw ws}-3uo| Sululeisns 03 anguiu0d JUeIH wioyey
0} |enuajod 8y} aney Jeyl s3daauod pajejal pue agueuIsA0S ul a3ueyd 3UBUJANOY) pue
e 2.n)ded 0} |eiusjod ay) sey 1 asnedaq Axoud e se |eijusiod ysiy e Juawageue|y
Sey } Juawanoidwil Moys 0} 8INSeaw [euta}xs Ue Sasn Jojealpul Siy| | Alojoejsies 1Wou0d3 G 9 Xapu| |euoieusyu) Aausiedsues)
"s1oedul
wJa)-3uo| pauteisns guunsua ul ajol 8y e Aejd uea uoiesisa)
Jo Juswdojanap ay} asnedaq |enualod Axold ysiy sey Jojealpul
3| "a.Nseal 0} 8AI1I8}48-1S00 pue ASEa 8 [|IM pue UoIjew.oul
183181 8U} Y}M d1)198ds SI Jojealpul 8y “suorjessdo Juswaseuew
1S810} Ul 80UBUIBA0Z PO0F FuLNSUB JO WIe 3y} yHm ‘suoljelado 2yq ul 103088
£11s8104 10} ylomaweuy A10ien3al pue [eda| ay} Surwiogal ur da)s (£62/50d) upaly 135810} 8y} Jo wioyal Suiploddns
1511} B Se uorje|si3a| Jo Juawdojanap ay} saunsealu Jojealpul syl | - A10j0ejsiieS | A18A098Y J1WOU0DT G [T| S8p uoIje|si3a| Jo Juswioeuy
s3uney SI0}e9Ipu| | [enuslod | 8103
S3JON aWoaNQ Peju0y as( Idd PaieRy Idd | LYYINS | ISD 103e31puj




95

PREDICTIVE PROXY INDICATORS

UNDERSTANDING LONG-TERM IMPACTS IN THE FOREST SECTOR

"3Wel} BWI} e SYIe|
10Je31PUI 8Y] “SUOIRYIWIT "8]|qeINSeall pue ‘}ag.e} 8y} Jo uoisnjaul
Ay} ym £jje1oadsa ‘o1j10ads SI 10}BIIPUI Y| "SBLIOIINO WIB)-FUO) niad ul (062890d)
Ul JusL}SaAUl pue diysIaumo Jo asuas e |8} 0] A|ayI| siow aie fay} 108014 SYd J0
‘SdNV 108loud Jo Surjenjeas pue ‘gunojiuow ‘Suideuew ‘Suiuueld Juswageue
ay} ul Suredionued aie salleldlauaq asnedaq Jayuny :syoeduwl Wis} f101ed1o11Ied B 10O} SNV
-3uoj ‘ajqeulelsns 0} pes| [|im uorjedioned Jey} uoidwinsse ay} jo awwel30id-Syd 198(044 3uijenjens pue ‘gutiojiuow
asneoaq |enusjod Axoud Y3y sey Jojeaipul ay] juenodw s yaIym 10} pun4 isnig ‘BuiSeuew ‘Suuuerd ur uswom
‘sage)s Jualalyip 1e uawom Jo uorjedionied sainseal J0}eaIpUl 8y | f1010B4S11ES | [BUOIIBN UBIANIA] ¥ 9 10 uorjedioned pasealau|
"gLe.} B} e SYIe| 0S|e 3| “lamo] Ajysis
pajel sI 11 0S pue 1851e3 3 NAILIP B Ayl SWass Juadsad QT SulAsiyoe
‘a13s1jeal A||esauag sI 10}e3IpUI Y} YSNoyl|y ‘SuoljeILI 8|qeinqLie |izeig
pue ‘ajqeinseau ‘a1j19ads SI 103eIIPUI Y| “Swie s3aa[oid pue Ul (025604 “1dd
Sjoeduwi wia}-3u0| ssaippe pinom syasfoid 8y} moy Jes|d alow alsm N3S) luswadeue| 31104 |euOINYISU|
H J118y31y usAs aq pinom 31 ysnoy} ‘syoedwi Wwis}-3uo| sAsIYIL 0} [BUBLILOIIAUT [B190S pUE |BJUBILOIIAUT MBU
[erzusjod 8yl yiim Axoud e se [erusjod ysiy AjAile|al sey Joealpul 9|qeuleisng 3y} 0} SuIp1099e paloyiuow
U] ‘||am se uoljejuawa|dwi ay} inq syaafoid Jo Juawidojanap 10 10} ueo7 Aa1jod pue ‘panoidde ‘pausalas
90Ud)SIXa 8y} isnl ueyy asow Surinyded alojaiay) ‘pajpwans syoafold wawdofanaq S3QNg 01 A1398.1p papiwgns
J0 uuioyuow pue ‘[eaosdde ‘uoiSSILIGNS By} S8INSEAL J0}RIIPUI Y| f1010e4S11€S | dNjEWWeRIS0I] 18414 ¥ 9 s198(04d Y} Jo a1eyS
"sfem Juaiayiip Ul pajaidiaiul pue paulsp aq ued
4alym ,‘8|qeulelsns, Wia} 8y} Sasn pue sluel) Wi} e $Y2e| J0}edipul
ay] ‘suoljeyiwi "sjoedwi wis)-3uoj 0} 8)nqLIU0I UBI Juawaseuew 021X\
Ul JUBLIBA|OAUL AHUNWIWOI Jey} uondwnsse 8y} j0 asnedaq 10}eaipul ul (7/9990d asn a|qeulelsns
fxoud e Joy enuajod ysiy sey 1| -ainseall 0} aAI}I3})8-1S09 Ajanje|al ‘019N109) 108l0id Japun ease fiejuswa)dwod Jo
aq p|noys pue ‘seale 193(01d ay} Surjou Aq 108loid ay} 03 8|qeInqLe uoI1BAIBSUO) $31e193Y ()00'0GT pue eale
‘1839 S J03eAIpUI Y] "sue|d Juawageuew Japun Jygnoiq eale fusianipoig 103(01d 8} Ul SBU0Z0JA JUBIBYIP
U0 J03e3IpUI 10J98S 8109 Y} 0} J|ILLIS JBYMBLUOS SI YdIym ‘asn funwwo) Ul U0I}BAIBSU0I AHUNWIWOD
9]GeUIBISNS pUB AUNWWOI JBPUN BaJ. By} SaInseal Jojedipul ay| | Alojoejsiies pue snouagipu 7 [T 1apun saie3dsy 000051
sguney SI0}e9IpU| | [enusjod | 8103
S310N awonQ }xajuo as Idd Paiefy Idd | LYYINS 103e3lpu




PREDICTIVE PROXY INDICATORS

UNDERSTANDING LONG-TERM IMPACTS IN THE FOREST SECTOR

96

"auiely s} e apnjoul

pue 19af0id 8y} 0} 8jqeInguile A1Jesjd alow aq 0s|e pjnod Jojedlpul
3] "JuaWaInseaw Jo aw} pue 1S09 8y} SaSealaul YdIym ‘1o paliied
a( 0} 9ARY [|IM JBY} SJUBWBINSBAW J1}193dS BA[OAUI }SBD] 1B ||IM 10
‘Sjuawanoidwi aziyiond 03 pasn Usaq aney S}NSal Moy aulap 0}
£1e$$323U Q) ||IM }I 9SNBIA] 4NSEAW 0} JNJILHIP 8q ABW J0}RIIPUI
3| :suoIleIWI "8|qeinseaw AjaAlje[al pue a1419ads SI J03ealpul ay|
"UOI}eWIOLUI BpIACId 0} JUBWIIWIWOI pue SaI}IAIIe Ajenb Jajem Jo
uoleziyiond se yans ‘wisy 3uoj ay} Jano Ayijenb Jajem aInsua 0}
£1essadau suoijoe ajdiynw sassedwodua 31 asnedaq [erusiod Axold
y31y sey J03ealpul ay| “uorjewoul 03 $sadge algnd Sulnsus pue
Ayjenb sa1em Suinoidwi 0] JuswiWW0d JusWILIBA0S $)Sad3ns os|e
103eaIpul 8y “JuswaAoidwl Joj S)nsal 3uisn Jo wie ayl yum ‘Ayienb

izelg

ur (502604 -1da
N3S) Juswaseue|y
[BIUBWILOIIAUT
3|qeulelsns

10} ueo Aarjod
awdofanaq

fy1enb

Jajem panoidwi 1o} SJUaWiSsAUl
40 uoijeziyuioud Joj pasn synsal
UHM ‘SISeq Jejngal e uo pases|al
Aja11gnd pue panaaxa Suiaq SIsALl
utew Jo wy 000‘06 10} uorenjeas

13]eM JO uoIjen|eAs pue 3uLIoHUOW 3y} Sanseaw Jojedlpui siy) | Aiojoeysnes | anewwel3old 1sii4 7 Gz pue Zurioyiuow Ayenb Jayem
“guroueuny
10 [3A3] PaJISap 8y} 40 SWJa} Ul 91j19ads 810w aq pjnod Jojealpul BIIY
U] :SUOBHWIT "SJ0}RIIPUI Y} SUOWE BIBJ SI YIIYM ‘BWiel) Wi} 21509 Ul ([s398l0.d
B S3pn|oul 0S|e Jojealpul ay] -19aloid ay} 0} 8|qeINgLIIe Jeymalos Slaylewood]
pue aiy19ads s1 Jojeaipul ay] “jenuajod Axoud y3iy e aney Jojealpul 6002Gd pue 407 £q eary e1s09 Ul
SIy} Sunjew ‘syoedwi wis)-1a3uo| pue ajqeuleisns suLnsua 1o} [S1ey1BW093-Y9 uoieAIasuod Ayisianipolq 3unadiel
1d89u09 Juepodwi ue SI yaIym ‘uoIeAlasuod Asianipolq yoddns 0y 4391 ¥1€190d) Sjuawasea poddns 03 Juawniisul
JUBLINIISUI [eIOUBULL B JO JUBWYSI|GR]Sa By} Sainseal Jojedlpul ay| | Alojoejsiies | 19alold Siaylewoo] ¥ A |eroueuly e Jo Juswysijqeis3
,'S1S810} W01} SI}BUaQ AR}BUOWUOU Jo A1B}auoW pasealoul BUIYY Ul 6200904
ypm ajdoad Jo saquuiny, Ny 03 pajaldislul 8q pinoa Siy] :[erualod - (U0198}01d 158104
ISD "9]qeINSeaw pue J14193ds SSa| J1 S8y YaIym ‘(;48Ylo ;S99In0s [enjey) 198l0id
J1a1em panoidwi ;Spooyl[aAl] panoidwi jlelaueuly) J1auaq ||Im sagej|in juswdojanag
3y} moy A}198ds Jou S0P J0JBIIPUI Y| :SUOIIRIIWIT "S}oeduwl Wwis) £1153104
-Jaguo| pue Joddns Ja3foid 03 83nqLIU0J ||Im 198l0ad BY} WUy 9|qeuleisng pue
SHyauaq SulAIagal Jeyy uondwnsse ay} Jo asneasq |erjuslod Axoud (62/%90d) 108l01g
Y31y Ajaniyeyas sey Jojealpul ay| -3o8foid 8y} o} 8|qeingLije osje juswdojanag L0/1¢€/21 kg
S 10}RIIPUI By "8Wel) 8w} e Sulpnjoul U anbiun Si pue SaljiAIloe £11s8104 salIAoe 198foud ur uoigedioned
108(01d wouy sadey|in 0] S}y8uaq ay} anided o} Swie Jojealpur ayl | Alojoelsies 3|qeulelsns wou} 3uryyauaq sade||in 0069

SAI0N

sguney

aWoaNQ

X807 as(

$101R9IpU|
Idd Pajejay

1 9¢
[enualod | 81093
Idd | LYVINS

1S9

10J2IpU|




97

PREDICTIVE PROXY INDICATORS

UNDERSTANDING LONG-TERM IMPACTS IN THE FOREST SECTOR

"allieJ) AL} B SYe| 0S|e 3 “ul| 8yl moys Ajpondxa

Jou $80p 31 ysnoy(e ‘3a8(0.d 8y} 0} 8|qeINqLIIIe aq 0} paLINSse aq
ued Jojealpul 8y "Ayoeded panoidui ajenjens 0} Aem e Jo Ay1oeded
J0 BUI[3Seq B apnjaul Jou S0P } 8SNeaaq anseaw 0} }naHp aq
few 103eaIpul 8y | :suonew sjoeduwi wisl-1aguo 03 8inqLIL0d
[IIM UaIym ‘Juswiageuew 1saloj panoidul 03 83nqHu09 ||im sdnols
198181 88y} Jo Ay1oeded panosduwi jeyy uondwnsse ayl Jo asnedaq

Blpu| Ul (6916€0d)

|ennualod Axoud y3iy Ajaaiiefal sey Jojealpul ayj “ued Suuiesy e 198(0.44 A11S8104 panoiduwi Juswaseueu
J0 uorjeuawa|dw pue juawdojansp ayl y3notyl sdnois 1831e} |eyauelel( pue 1$810} Ul SBI}IUNWILLIO [0 pue
om} uowe Ayoedes [ealuyas} panodwi sainseauw Jojealpul ay| | A10joejsiies usape.d Jexn €| S8A | @4 uryess jo Ayoedes [ealuyas|
‘pauljap
£}183]9 B10W BG PNOI YIIYM ‘UOI}BAIBSLOD ,BA1}IB, 10 1d8IU0J Y}
S3SN 0S|e }| "aWe.} aLI} e SYIe| J0JeIPUI 8y SUOIe}IWIT “Sjoeduw 021X3|\ "UBJBOYII|\ pue
WIa)-3U0| 03 8INQLIIU0I pue asn 3|qeule)sns Jiayl Moddns 0} ul (7/9990d ‘013.18n1) ‘@IBLXE() UI A}ISIBAIPOI]
$90n0saJ Suideuew Ul PSAJOAUI 848 OUM S3I}IUNWILW0) Jo} [eljus)od ‘019N109) 108l0id U1y 40 pue| paumo Ajjeunwiwiod
a1 Jo asneaaq |eijualod Axold ysiy sey 3 ‘198l0id 8y} 03 8|qeINgLIIe uoI1BAIBSUO) U0 (3N 894n0SaJ pajeldaul
SI pue ‘SaIuNWILWOd 8z11038}ed 0} AEM € JO UOISN|IUI Y} UHM fysianiporg pUB) UOI}BAIBSUOD BAIJIB Y}IM
AJenaiyed ‘oi19ads SI 103eaIpUI BY] "S$a110381ed paulap Suisn funwuwon (¢ pue ¢ £1038189) SAIUNWIWOD
‘U0I}BAJASUOD U JUBWAAJOAUI AHUNWWOI SaINSesw Joealpul ay | f10108)S118S pue snouagipuj paaueape Ajjeuoneziuesio o/
sguney $10]e31py|
S310N awonQ }xajuo as Idd Paiel3y IS 103e3lpu




PREDICTIVE PROXY INDICATORS

UNDERSTANDING LONG-TERM IMPACTS IN THE FOREST SECTOR

98

"guely awi}

e pue 198(0Jd 8y} 0} UOIINQLIIIE SYIB| 0S|e J0JRIIpUI BY] "BINSEaW 0}
HNAIHIP BJow pue A11aads SS8| Jeymawos 3 Suiyew ‘syuauodwod
JUBJBYIP AuBW SapN|aul J0}e3IpUI BY] :SUOIIRHWIT JusWsSeuew wis)
-3U0| 03 pes| ||im Suejd Juawadeuew Jey} uordwnsse ayj o asnedsq
fx01d e se |enuajod ysiy Ajanne|al sey 1daouod ay] “s|qesnsesw 1
Ssayew yaiym ‘uejd yuswageuew e Jo syuauodwod uodn sajeloqels
pue 21419ads SI Jojealpul 8y “sue|d Justwageuew Jspun Jysnolq esle

S8U0Z Ja}4ng ay} ul
anynalge Aysusyul siawey diay
0} sindul [einynaLige [ejuawaloul
pUB ‘}Sal0} pajlazes T J0 auoz
J18}4nq 8y} oy ueyd Juawdojanap
|ednynatige pue asn pue| pajielap
e 0 uoijesedald ayj -S}o43U09
wis)-8uoj Japun saluedwod
a]eAld Aq pageuew aq pjnom ey

000°00G YdIym Jo ‘s}saloj 8say Jo

15810} U0 J0BIIPUI J0}93S 8109 38U} 0} Je|IWIS SI YaIym ‘sueld asay} lI0A|,p Y 000°00Z 4o} suejd Juawageuew
13pun S$1S810} J0 BAJR PaJISap 8y} Sulpnjoul ‘Juswadeueu 1810y o 8109 Ul (891100d) 40 uoejuawa|dwi pue uoljeledald
uorjejuswajdwi pue uoijesedaid 8y} yjoq sainseaw Jojedipuiayl | Kiojoejsies 10309S 1358104 7 vZ | S8p {(ey) sued juawageuey

02IX3|\|

ut (11 1danug

104 81/6/0d

pue | T¥SAu3

10} 6€67£0d) (Il

7d@Au3) ueoq

21104 Juawdojanaq

JUBLWUOJIAUT

"3uiel) AL} e pue 1a3Je} e syIe| J0JeaIpul 8y | :SUoIIRIWIT Jljewwesold

"Junowe palisap ay} uo J1y19ads alow aq pnod 3 y3noyye ‘sedeyoed pu02as pue (|

£a110d 8y} y3noay) ajqeinseau SI103edlpul 8y “uodn pajeioqeld ySAu3) ueoq

3( UBJ UOIJBUIPI00J 8YI| SUIYIBWIOS MOY SMOYS pue 913193ds alow swisnlpy
3( 0} apew aq Ued J0}ealpul ue moy 4o ajdwexa 8 e s ,Aq [ednyonis slapjoyayess fay Suowe
PaouapIAg Se, JO Uolyppe 8y “s1oedwl 9|qeule}sns ‘wis}-1a3uo) JUBLWUOJIAUT SNSUASU0J U0 Paseq ale Jey}
0] 81NQ1IU0J UBD SNSUBSUOI pue UOIeUIPI00I Jey} uoldwnsse ay} Jljewwelsold sageyoed £arjod Jo uoijesedaid Aq
10 asnedaq Jojealpul Axoud e se jeiualod y3iy AjaAie|al sey yaiym 18414) TySAU3 PaJUaPIAS SE ‘[aAa| |BJ03aSI} N
‘510308S ZuoWe U0IJeUIPI00d Pasealaul Sainseaw Jojedipui ay) | Aiojaeysnes | anewwelgold XN e e U0IJeuIpI00d pasealau|

SAJ0N

sguney

aWoaNnQ

1X3)U0”) asf

$101R9IpU|
Idd Pajejay

[e1ualod | 81008
Idd | 1HYINS 40Jeaipu|




99

PREDICTIVE PROXY INDICATORS

UNDERSTANDING LONG-TERM IMPACTS IN THE FOREST SECTOR

. ue|d wuawageuew Japun y3noiq

BaJE 159104, :Se pajaldia)ul 8q pjnod siy] :jerjuajod |S1 -awel}
all1} e Syoe| pue J9a(oid 8y} 03 8geINgLIIIe J0u 0S|e SI Jojedlpul 8y
"S1asn JuaJayp AQ SAem Jualayyip ul paulap aq pjnod pue aniaalgns
Jeymawos s Juawaseuew Alojedionled -1es|d alow aq p|nod
10]e21pul 8y :suoreywIT syoedw wis}-guo| ‘ajqeurelsns sulnsus
ul Juepodwi palapisuod si juawageuew Alojedioinied asnessq

[eruajod Axoud ysiy Ajanijeral sey Jojealpul ay| “sueld juswageuew eidoiyyg ul Juawageuew
13pun seale U0 10}eIpuI J0J98S 8109 U} 0} Je|ILLIS JeymaLios SI yalym | A1ojoejsiesun | (GgE610d) 1oaloid fio3ediaryied Jspun Jy3noiq
‘Juswageuew Aiojedionied Japun eale 8y} sainsesw Jojealpul Siy| fja1e13pO|N $$890Yy A318u7 w $1$810} J0 $318193Y J0 JaquIny
"aleJ} awi} e pue 3a(0id 8y} 03 U0IINGLIIIE SYIB| 0S|e 3| "d|qelnsesw
2J0W } 8Ye pjnom Yaiym ‘014198ds 810w aq p|nod Jojealpul ay}
‘9N0QE Pa)ou SY :SuoleHWI “938 ‘A}|IqeuUIRISNS BINSUS P|NOM Jey}
$83e3u821ad J0 SJUNOLE ‘SI WSIUBYIBW PalISap 8y} Jeym JO Suia) Ul BIpu| Ul (591G€0d)
914193ds 810w 8q p|nod Jojeaipul ay} ing ‘Suned Axoid y3iy Aj8Aiesl e 108l014 A1188104
ul paynsal yarym ‘saixoud Joy Juepiodwi i 3daguod ay| “swsiueydsw [eyduBLR}() pUE paysi|qeisa
3uipuny a|qeuleISNS Jo JusLIYSI|qe)Sa ay} saunsealw Jojealpul ay) | Alojoeysijes usape.d Jeyn A SWws|ueydawW ulpuny a|geureisng
"aLWey awiy e syoe| pue 3a8foud
3y 03 payull A|Jeaja Jou I 3| “J03eIIPUI 8y} 3NSE3L 0] N3P 8iow
1 Sayew yaiym ‘1331e} e Jo aauasqe ay} ui Kjje1oadsa ‘oi10ads jou eulyn swes3oid uoisualxa pue ‘yalessal
S| ,pausyi3uals, <o119ads alow 8q pjnod 10}e3Ipul aY] :SuoieNWI] Ul (/GG£00d) ‘sjetsaiew unueyd Aienaned
"S}oedwi wisl-1a3uo| 0} a)nqL3U0I |Im Joddns pasealoul Jeyl 108l014 U0I1}98}0.4 '10}98S 15810} 8y} Ul SBIINIBS
uondwnsse ayy uo paseq |enuajod Axold y3iy AjsAie[al sey 3| 10399 pue juswdofanag Hoddns |eaiuyasy Jo Aouaiol)e
1$810} 8y} 0} 1oddns |BOIUYI3) pauay}3uaIls SaINSeaw Jojealpul ay | f10308)S118S 90In0S8Y 1$810 gunesado ay} uayjsuang

S9J0N

sguney

awoalnQ

1XaJU07) asf

$10]RIIPU|
Idd Paie[sy

J0]B21pU|




PREDICTIVE PROXY INDICATORS

UNDERSTANDING LONG-TERM IMPACTS IN THE FOREST SECTOR

100

"S}adJe} pue Sauljaseq Jea|d Jn0ylM JusLiaInsesL an1alqns e

8Q PIN02 191jU0J |BI0S Ul UOI}INPAJ B SB ‘8INSeaW 0} JNJI4p aq 0S|e
few Jojeaipui ay] -awel) awi} e pue 1aafosd 8y} 0} UOIINQLI}IE SYIB|
pue 1931e] pasinal 8y} Y)M Paanpal aq |[IM JO1j4U0I [BI120S MOy Ul
911123d$ 10U SI J0JBIIpUI Y| "101]4U0I [BIJ0S BINpal ||IM ABAINS B MOY
pue op 0} Swie A3AINS ay} JeyMm Jeajd J0u SI I ‘9aue)sul 1o} ‘1agie}
|eu13110 ayy Se J0ealpul ay} 0] A|Jea|d Se yui| 0] Waas Jou Saop 1as.ie}
PasIASI Y :SUOIIB}IWIT "S}uaLaAIYIe 193(0.d 8zijeal 03 YaIym

Ul JUaWUOIIAUS AJunwiwod Jaguolls Ajjelauasd e pue juswaseuew

10 3unjew uoISI98p UO SNSUISUOI 0] 8}NLIIUOI UBD JDI|JU0I [BID0S
paanpal ey} uonndwnsse ay} Jo asnedaq Jojedipul Axoid e se
[e1juajod sey [eJausad ul J91jU0d [B190S 4O UOI}INPAI 8Y] 10I|}U0d

eueyy ul (881811d
‘€-0da -¢L1€T1d
'7-0d0 “1£6201d
‘1-0dQ) weisold
(93YN) dIUBUIBACY)

(NSS)
SJauIW 8|eas |jews 0} Yoddns

[B120S J0 }d32U0d 8y} U0 8}eloqe|a 0} Sdjay }881e] ay] “Saljunwwod f10j0B4SNES | |BJUBLILOIIAUT pUE 9A0IdWI pue S3IIUNWIW0I Fuluiw
Suurw ur S30114u09 [BI20S U1 UOIJINPaJ SaINseauw Jojedipul 8y f|a1e18p0) | $324n0SBY [BANIEN ¥ VA4 Ul Sanssi JOI1}u0d |B120S 3anpay
"auel) awiy e syoe| pue 398foud
a1 0} a|qeInquiie A1Jes|d Jou S J0Je3IpUI 8y "8|qeAsIyIe aq jou Aew
1ey1 Jeq ysiy e si yaiym ‘Ayjesa) Jusasad Q1 AsIyae 0} Swie 1831e}
[BUIS110 BY} 8SNEIB( ‘D1)SI[BAIUN JRYMBLIOS SI J0JBIIpUl 8Y] “d14198ds
210W 3] P|N0J YaIym ,‘pauayisuals, Wia} ay} Sasn J0jealpul ay|
‘suoneywi 'sanssi Ajjesa| 1810 uo Ajjeauas |[13s ysnoyy ‘uorjaalip eueys ul (881811d
JUBJ3JJIP B Ul U1} nsal ‘pasinsl Sem 1a81e] ayl 1ey} ‘Jansmoy ‘alou 'e-0dQ ‘¢LIET1d
0} Juepodul s 3| “syoedull wia}-3uo| ‘8|qeuleIsns o} pesy ||im '2-0d0°1£6201d
Jaquiy Jo saljddns [ega| pue ‘@aueulanog ‘suornyiisul 183uolis eyl ‘T-04q) weisold
uonjdwnsse 8y} Jo asneaaq saixoid se |eijuajod aney sydaguod asay| (9FYN) daueUIBA0Y
"10198S 15210} 8y} Ul A}1je38| pasealaul 0} JusWHWwWod e s3sagsns £100B4S11ES | |RIUBLILOIIAUT pUB [10198S £11$8.0} UI] 8IUBUIBAOS
pue 3JuBUIAA0S 18I0} PaUBY}SUaI}S SaINseaw J0}edlpul Siy| |81e18poly | S82IN0SaY [einjep 7 A4 pue suoinyisul uayy3usils
s3uiey SI0jealpu| | [enuajod | 81098
S3JON aWoaNQ Peju0y as( Idd PaieRy Idd | LYVNS | ISD 103e3lpu




101

PREDICTIVE PROXY INDICATORS

UNDERSTANDING LONG-TERM IMPACTS IN THE FOREST SECTOR

"3LWeJ} AL} B SYIB| 0S| J0}edIpul 8y "BINseaw 0} Japiey
10Je21pUI 8Y} S8YeLl UOIJe}IWI| SIY] “BuIjaseq 10 8sealaul palisap
‘Junowe Jeajd e y}Im paulyap Aeajd aiow aq pjnod ,Jueduiugis,
LLLI9) 8y} ‘Bn0Qe pajou SY :suoljepwi Jasfoid 8y} 03 yul| e sapnjaul
10]Ba1pul 8y} ‘SaruNWwWod ,pajsisse, wia} ay} Suipnjaul Ag -aiy1oads
jou SI,Jueausis, asnedaq A||e1oadsa ‘papiomal aq 0} pasu Kjayl|
pinom J03ealpul 8yl ysnoyyfe ‘lernusjod Axoid Suosis sey [eauas ul 03IX3I\ UI (TG/GE0d
1daou09 8y} 0S ‘S32IN0Sal Jo JusLazeuew Ayunwwod sjqeuleisns 1 4YINADOYd)
U1 J0joe} Juepiodwi Ue paspiSuod i [e3ded [e190S “S8IUNWWO0d [| A13s8104 SaIHUNWLWOd pajsisse Ul [eyided
108(01d 3uowe |eyded [e190S pasealdul sainseaw J0jedlpul ay) | Ki0joejsies Ajunwwo) e 2 [B120S Ul 8SB8I0UI JUBIIUSIS
"aLiel) awiy
e pue 328(0Jd 8y} 0} UOINQLI}IE $HDB| 0S|E J0JeaIpul 8Y| “(dNSI|esl
J0W }I SBYeL SWIL J0 JBquInu |[ewS 8y} YSnoylje) Snoniquie 00}
aq few aoueldwod Juadlad OQT SuIABIYIL aSNeasaq ‘ajsijealun
1BUMBLLOS OS[E SI J0jealpul 8y “aInsesll 0] SulNsu0d-aLwi} 8q Jl|qnday
pInoa I pue payiwi| ale guijiodas o Aoualedsuel) 4l ainseau 0} uealy [eJjua) ul
}N2141p 8q Aew J0Jealpul Y] :SUOENLIT *014193ds pue Jes|d AIaA (8G790Td *DYIINI)
S J0}ealpul 8y "sjoedwi wis}-guoj 03 83nqLIU0I 0} SUOIe|Ngal uo uelY) wiojey
32uel|dwod wiiy 1o} [enuslod ay} Jo asnessq Axoud e se [enusiod 3JUBUIANOY) pue 103238
SEy J0}eAIPUI Y] "8IUBUIBAOS |10 panoidwl 10} 8IN}ISANS UBD Jey} Juswageue [10 8y} Ul SuoIBINSa) MBU Y}IM
1daou0d e ‘suoije|nsal |10 yym adueljdwod sainseaw Jojealpul siy) | Alojoeisiies 1Wou093 ¥ A 30uel|dwod ur Swul Jo Jaquiny
"alel) awi} e pue ja8foid 8y} 0} uoiNQLIIE SYIB| 0S|e J0jelpul
ay] "snoiyque 00} 8q Aew agueljdwod Juadiad (1 SulAaIyoe
asneaaq ‘13si|ealun Jeymawios 0s|e S| 10}edlpul 8y “aInseaw 0}
SuIINSu0d-awi} 8q pinod i pue paywi| aJe guiiodas Jo Aualedsues) aljqnday
J1 31nseaw 0} YnatKIp aq Aew J0Jealpul ay| :SuorjewIy -a1H2ads UeLLY |esua) ul
pue Jeaja A18A S 10}eaIpUl Y| "S)oedwll Wis}-3uoj 03 83nqLIU0I 0} (85%901d *HY9HINT)
suorje|ngal uo aouel|dwod wiiy 4o} [eryuajod ayj Jo asneasq A1}saio) U9 wioyey
10 s}0adse [euoiynyiisur Joj Axoid e se [enuajod sey Jojeaipul 90UBUJAN0Y) pue
9| "99UBUIAN0S }$810) panoidwi Jo} 8INHISANS LB jey} 1daduod Juswageue| 135810} U1 suoije|nSal euoreu
e ‘suoIje|ngal 3810} YHm auel|dwod sainseaw Jojealpul iy | Alojoeysijes 1Wou0d3 7 2 40 Y9ealq Ul Swiy Jo Jsquiny
sguney SI0}e9IpU| | [enusjod | 8103
S3jON awWoanQ RETHEN] Idd Paiel3y Idd | LHYINS 103e3lpu




PREDICTIVE PROXY INDICATORS

UNDERSTANDING LONG-TERM IMPACTS IN THE FOREST SECTOR

102

"gLeJ} BLI) B SYIB| 0S| J0}ealpul 8y “Holjdxs

Jou s1yjuij ay3 osfoid 8y} 03 8jqeIngrie Ajjonduwi si Jojealpul ayy
ysnoyy|y “}nauip aq Aew yaiym ‘Surinseaw Joj elep poog 3uiney

U0 puadap (1M J0}B3IPUI BY] :SUOIBHWIT "SSBUBAI}IBLA [euoln}isul
Lpanoiduwi, J0 aINseswW e 8104813y} pue awodino Wis}-3uo| e 0}
3JNqLu0d ued A}oeded panoiduwi Ul SJUBLIISAAUI 32IN0SAI Uewny
moy smoys Ajyaijdwi 31 asnedaq Axold e se |erjuajod sey Jojeaipul
SIy | "S1Se9alo} Jo AoeIndde Ul aseasoul ageuadiad ay) Suunseaw Aq
Sal1} 1582210} 0} A)1oeded panoidwi Sainsesw A|Joalipul Jojealpul ay |

f103084S11BS

euyo ul
(055€00d) 193l014
uoneiqeysy
all{ 12104
Suljuesuixeq

I¢

seale padojanapun (q seale
padojanap (e :(3uadsad) 159810}
8.1} J0 A9BINJJE. :|013U0D I} }SBI04

"auely awiy e pue 198fold ay} 0} UoiNgLIe SYae|

0S| J0}BOIPUI BY] “84NSBSL 0} }NJILLIP 8J0W puB Jeajd pue J14193ds
$S3| 11 Sayew YaIym ‘10Jeaipul auo ysnoly} sanssi Auew 00} ainseauw
0] SWIB J0}eIIpUI 8y ] :suoeywi “[erualod Axoud ysiy Ajanie|al
$,J0JeaIpUI 3y} 0} 81nqLIU0 ‘s3ssadnld Juawageuew Alojediorled
pue \4r Supnjour ‘103eaipul ay} ur s3dasuod ay} Jo [BJaASS “8joym

B J0 sda)s se 4ay}a30) 11} sjusuodwod ay} xa|dwod S| Jojealpul

ay1 ysnoyyy AuAioNpoad pue Janod 1sa10} pasealaul Juipnjoul
‘Juswadeuew 1sa10} 40 Sjuauodwod 8|diynw SaINseaw J0}ealpul ay|

SAJ0N

f103084S11BS

sguney

awoanQ

BIpu| Ul (905010d)
108l014 A1188104

ysapeld efypel

1X3)U0”) asf

$10JRIIPU|
Idd Paie[sy

1S9

SSa|pue|
‘UBLIOM PUB $3}SBI PAINPayIs
‘sdnoJ3 pagejueapesip Jaylo Jo
1s8J8)ul anseaw (9 :uruued ul
S1Salajul |eqli) aINSeaw (G ‘paysa}
U011eJauadal [eInjeu uo paseq
seaJe papeltgap Jo} sanbiuyds}
U0I11BI03Sal (7 ‘W[ 40 San130alqo
a|diynw o} paydepe saanoeld
[BINYNIIAJIS (€ -PaYSI|qeIsa
spoyiaw guruue|dololw paseq
Yid (¢ -paysiqelsa yaeoidde p4f
(T sdno.3 pagejueapesip Jayjo
pue S|eqL} 4O S}SaI8)ul 8y} JO
1un0J2e [e12ads 3uiye} ‘s8aInosal
15210} JO SN pue JuaWageuew
10} $8ss8201d A10)ediaiped Jo
iawdojanap ysnoayy Ayaizonpoud
pue JaA03 1310} asealou|

10]BaIpU|




103

“glueJ) awiy e pue 198loid ay) 03 UoNNQLIIIR SY2B| J01RIIpUI

BuIyy ut (620090d

PREDICTIVE PROXY INDICATORS

UNDERSTANDING LONG-TERM IMPACTS IN THE FOREST SECTOR

3l|] "8INSeall 0} }NJILHIP SI0W J0JBIIPUI BY} SBYBW 0S[e UoeIwW| ‘10139014 158104
SIy| -193.e) pue aulaseq e 3uipnjoul Aq se yans ‘Auoeded ul aseasaul |eanjey) 198loid
palisap 8y} uo 214193ds 810w aq pjn0J J0JedIpul 8y | :SUOIIRIIWIT juswdojanag
*10}ea1pul 1snqos aow e I Suiyew ‘uauodwod aj3uls e ueyy Jayiel £11s8104
‘fy1oeded pasealoul Jo Syuauodwiod Jualayyip sainydes Jojealpul ay| a|qeuleisng pue
"3WWI1} JAA0 S}oeduI B|geuIRISNS 0} 8INQLIIU0 |[IM SeaJe paloads (62/190d) 108l01d S3IJIAI}OB SN 82IN0SAI B|qeuleISnS
ay} ur Ayoeded panoldwi Jeyy uoidwinsse ayy Jo asneaaq Axoud e se swdojanaq pue uoI}eAIasu0d Juawajdwi pue
[eriuajod ysiy Aj3A1re|as sey J01ealpul ay] “SaIMAI}IR UOI}BAIISU0D £11s8104 ‘Jojuow ‘asinsadns 0} A11oeded
19npuod 0} Ay19eded JusWUIaN0S |BI0] SBINSeaw Jojealpul SIy] | K10JoBySIieS 9|qeurelsng ¥ 12| SoA $,JUBLILIAAOS |BJ0] UI 8SE8IIU|
‘auiel) awi
e pue 93f0id 8y} 0] U0IINGLIL $YIB| JBYLINY J0JBIIPUI BY] “BINSEaW
0} 3NJL4Ip 2J0W J0jeaIpul SIY} S8Yew 0S|e 198.1e] B J0 89uasqe ay|
"pasealoul Jusdlad palIsap 8yl pue Suesw JUSLISSAUIRI JeYM J0
SWB) Ul 914193dS 20w 8q pjnod Jojealpul 8y :SUoeWI “S1Salo} Jo eIpu| Ul
Juswageuew a|geuleIsns WJaj-3uo| ay} ui 1saisjul Salusis seale (760£.0d) 108l01d
18810} U1 sdnoJg Jasn }sa10} AqQ Juswisanul Jeyl uoidwinsse ay} uo Juswageue| (SSA Jo Jaquinu)
paseq Axoid e se [enualod ysiy Ajaaneas sey 1daouod Jojedlpul ay| 158104 Aunwwo? spuny pajesauss woij seale
"Juawadeuew 1$a10) Ul JUSLIISSAUI [BI0| SBINSeaW J0jealpul Siy| | Al0joejsiies ysapeld elypuy 7 12 15810} Ul SSA Aq Juswisanuiay
"aLiel) Wi} e $yae| 0S|e J01ealpul
ay] "Ha1jdxa jou st qul| ay3 Joafoad ay} 0} 3|qeIngLiyie Apaldur st
101e21pul 8y} ygnoyyy “ynau4p aq Aew yaiym ‘Suninseaw 1oy ejep
poo3 SuiAey uo puadap ||Im 10JBIIpUI 8y :SUOIIRILIT "SSBUBAIJIB))D
[BUOIIN}SUI ,panoiduwl, JO INSEaL B 810848y} pue BLI0IIN0 LI} euIyy ul
-8uo| e 0} 81nqLIU09 ued A)19eded panoidwi Ul SJUSLSBAUI 32IN0SBI (065£00d) 198l0.d (se1nuiw) seale
uewny moy smoys Ajponduwi 31 asneaaq Axold e se [enuajod sey uorjell|iqeyay padojanapun (q :(s8nuiw) seale
101BIIPUI SIY] "S3JI} JBA0ISIP 0} AW} 8y} SuLinseaw Aq sall) 15810} all{ 12104 padojanap (e ‘all} SulIaA0ISIP
1an03s1p 0} Ay1oeded panoidwi sainseaw Aj3oa1ipul Jojealpul ay | f10108)S118S gunueduixeq ¥ 12 10} W1} :0J3U0 811} 1S3104
sguney |eluslod | 8103S
S310N awonQ }xajuo as Idd | LYYINS Jojeaipu




PREDICTIVE PROXY INDICATORS

UNDERSTANDING LONG-TERM IMPACTS IN THE FOREST SECTOR

104

"J03eaLpul (0[) 3W02INQ dleLPaWIBIU| S3j0ud(Q ,

(5310u3004)

guipuny asingsip pue ageuew

Ued $10)9e |B30| Jey} ainsua 0} Juluiely

pue 3uiping Ay19eded Suipnjaur ‘sani3aalqo
JUBWISAAUI }$8I0} JO JUBWBABILIE
panuIuoa ayj oy 8313149 Se paljjuapl
$}10}48 10 SaI}IAI}Oe Lloddns 03 punj 3sn.j 10

"S]X8JU0D JUBIBHHIP WSIUBYIaW [BIauBUl} B JO uoljeuawa|dui

ur |nyasn Jojealpur |dd A8y Ay G YN | S8A pue ‘Juawysijqeisa uawdojanaq
“I3IN Ayenb-ysiy 1onpuod Ajjejngai Jess 198loid

PUE S|BIa140 JUBLILIBAOY) "7 “J|A Juswajduwi pue ugisap o0} (uonajdwoa

"SIX8)U02 JuaIBLIp $39130e.d Juswadeuew anolduwi 0} Loddns 3uipjing Ay1oeded 108l04d Jayje Suipnjoul) saliAloe RN

ul |njasn Jojeaipur [dd £ay Al UM papinoid Jje3s 108(01d JueA3|al pue S[eIo140 JUBWLIBA0Y) T g WN | SoA 104 3udueuly 8|qeule)sns ‘a|qelalpald
‘(uona|dwod 19aloid
191Je Zuipnjaun) SaljAIloe JRIA 104 Suroueul) sjqeueIsns
‘91qe191pald "z "IN Juawaldwi pue ugisap 0} sadnjoeld

"SIX8)U09 JuaIBLIp Juswageuew anosdwi 0} poddns 3uipjing Ay1oeded yyum I3 A1jenb-ysiy 10npuod Auejngal

ul [njasn Jojeaipul [dd £ey Ay papinoid 44e1s 103(0.d JueAs[al pUe S|eIaILI0 JUBLILIBAQY) T © YN | SeA }4e1s 198(0.d pue S|eIdIH}0 JUBLILIBAOE

JRIN Juswajdwi pue ugisap 0}

"(uonajdwod j93foid Ja1e Suipnjaul) sallAIIR TR $0110e1d Juswadeuew anoldwi 03 Joddns

"SIX8)U09 JuaIalIp 10} 3uoueuly ajqeureisns ‘ajqelalpald ‘g ‘I Aujenb ysiy guipjing Ay1oeded yym papinod jieis

Ul [ngasn 10jeaipul |dd 8y A1y 19npu0d Ajiejngal Jjeis 108l0id pue S|eIdIL0 JUBWIUIBAQY) ‘T G WN | S8A | 108l0id JueAs[al pue S|BIdIL0 JUBWIUIAAQY)

910N

SI0JedIpul |dd palefey

lenuajod
ldd

10]221pU|

SY0LYIIANI 43IH10




UNDERSTANDING LONG-TERM IMPACTS IN THE FOREST SECTOR: PREDICTIVE PROXY INDICATORS 105

Annex D. Glossary

Activity. Actions taken or work performed through which inputs, such as funds, technical assistance, and other types of
resources are mobilized to produce specific outputs (DAC 2002). Related term: development intervention.

Attribution. The ascription of a causal link between ohserved (or expected to he observed) changes and a specific
intervention. Attribution refers to that which is to be credited for the observed changes or results achieved. It represents
the extent to which observed development effects can be attributed to a specific intervention or to the performance
of one or more partners taking account of other interventions, (anticipated or unanticipated) confounding factors, or
external shocks (DAC 2002).

Counterfactual. The situation or condition that hypothetically may prevail for individuals, organizations, or groups were
there no development intervention (DAC 2002). By definition, a counterfactual cannot be ohserved. Therefore it must be
estimated using comparison groups.

Development intervention. An instrument for partner (donor and non-donor) support aimed to promote development.
Examples include policy advice, projects, and programs (DAC 2002). Related term: activity.

Impacts. Positive and negative, primary and secondary long-term effects produced by a development intervention,
directly or indirectly, intended or unintended (DAC 2002). Impacts represent the ultimate result of an outcome, which
may often only become evident several years or more after project completion (World Bank 2014a). Related term:
longer-term outcome.

Indicator. Quantitative or qualitative factor or variable that provides a simple and reliable means to measure achievement,
to reflect the changes connected to an intervention, or to help assess the performance of a development actor (DAC
2002). An indicator is a variable that measures a phenomenon of interest. The phenomenon can be an input, an output,
an outcome, a characteristic, or an attribute.

Inputs. The financial, human, and material resources used for the development intervention (DAC 2002).

Intermediate outcome. A result that is proximate to an intended final outcome but often more achievable and measurahble
during a project's lifetime than an intended final outcome (World Bank 2014a).

Longer-term outcome. OQutcomes that are typically not visible at project closure and may not be apparent until 5-25 years
after a project closes (World Bank 2014a). Related term: impacts.

Proxy indicator. An indirect measurement of a variable lacking direct information (IEG 2012) and a substitute for an
indicator that is hard to measure directly and may reveal performance trends, potential problems or areas of success
(World Bank 2014a).
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Predictive proxy indicator. Or predictive proxy; a specific type of proxy indicator, which seeks to provide information
about the future. This study has developed this term to refer to a measure taken during implementation of a project,
program, or policy that stands in for impacts, often ones that take a long time to materialize.

Outputs. The products, capital goods, and services that result from a development intervention; may also include changes
resulting from the intervention that are relevant to the achievement of outcomes (DAC 2002).

Outcome. The likely or achieved short-term and medium-term effects of an intervention's outputs (DAC 2002). Related
terms: results, outputs, impacts.

Results. The output, outcome, or impact (intended or unintended, positive and/or negative) of a development
intervention (DAC 2002).

Results chain. The causal sequence for a development intervention that stipulates the necessary sequence to achieve
desired objectives, beginning with inputs, moving through activities and outputs, and culminating in outcomes, impacts,
and feedback (DAC 2002). It describes how particular inputs will likely lead to intended outcomes (World Bank 2014a).

Results framework. The program logic that explains how the development objective is to be achieved, including causal
relationships and underlying assumptions (DAC 2002).

Sustainabhility. In the context of development evaluation, sustainability refers to the continuation of benefits from a
development intervention after major development assistance has been completed. It also denotes the probability of
continued long-term benefits and the resilience to risk of the net benefit flows over time.
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