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B& Executive summary

Executive summary

Natural capital investing continues to evolve as institutional allocations grow and disclosure frameworks

like the European Union’s Sustainable Finance Directive Regulation and the Taskforce on Nature-related

Finance Disclosures require action on nature related opportunities and risks. Current allocations don't
yet fully align with stated intent on natural capital, nor with the available set of institutional-grade land-
based climate and nature strategies. Moreover, asset managers evaluating nature-related investment
opportunities lack robust cross-asset comparative analysis of “uplift potential” for those pursuing

particular environmental outcomes.

This paper examines the evidence on performance of sustainable forest management, organic/
regenerative cropland agriculture, and actively managed grazing, using evidence from meta-analyses
and broad-scale studies. It aims to offer a high-level cross-asset comparison of relative strengths and
weaknesses across core metrics required in nature-related disclosures (land use & productivity; water;
soil health; climate; biodiversity). Across forests, cropland, and grazing lands, sustainable management
approaches show measurable ecological differentiation relative to conventional management baselines,
but uplift potential is quite variable by metric category and evidence is in some cases much less robust
than might be expected. Each domain has a unique profile in terms of ecosystem services such as carbon
accrual and storage, water quality and infiltration, productive stability and resilience to disturbance, and
wildlife habitat provision.

Different management approaches show distinct strengths in delivering uplift relative to their
conventional baselines. Sustainable forest management has shown evidence for biodiversity protection
and sustainable yields with reduced harvest damage compared to conventional forestry. Regenerative
cropland and actively managed grazing excel at soil health improvements relative to conventional
practices, with grazing systems also showing strong potential for water quality improvements over
“business as usual” even as productivity-per-hectare increases. However, trade-offs exist: organic
cropland faces productivity gaps compared to conventional systems, while the net long-term climate
benefits of managed grazing relative to continuous grazing are more contested than those of sustainable
forestry approaches due to methane emissions potentially neutralizing increased soil carbon accrual.
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In considering implications for global targets for nature, studies suggest that sustainable forestry
investments may play an important role in maintaining high-value ecosystems. Actively managed
grasslands, though conspicuously absent from current reported allocations, show potential in terms of
restoring degraded land, followed by sustainable forestry. Both, as well as organic and regeneratively
managed cropland, align well with sustainable production priorities.

Rather than seeking a single “best” natural capital strategy, asset managers may benefit from
a portfolio approach: allocating across these complementary systems may allow investors to
diversify ecological outcomes, align different assets with specific conservation and restoration
goals, and potentially manage risks associated with climate uncertainty, policy evolution, and
market volatility within any single biome type.

Natural capital as an emerging investment theme

Investments in farmland and forestry have been part of some institutional and high net worth investors’
portfolios for decades. These strategies have historically been included in portfolios due to their
diversification characteristics, inflation-hedging potential, and relatively low correlation with traditional
assets. Over the last five years, natural capital as an investment theme has gotten increasing institutional
attention. Beyond traditional portfolio considerations, several emerging regulatory, environmental, and
market drivers have increased interest in land-based natural capital themes.

The first driver relates to resilience: a natural capital lens promises to help investors identify risks and
opportunities associated with structural forces like climate change, land and water scarcity, increased
pressures on food production, and policy changes.

Policy and disclosure frameworks related to climate and nature are a second driver. Europe’s Sustainable
Finance Disclosure Regulation (SFDR) came into full effect in 2023. It requires financial market
participants to disclose how sustainability risks are integrated into investment decision-making and the
potentially negative impacts of existing investments. Globally, the Taskforce on Nature-related Financial
Disclosures, a framework for reporting on nature-related dependencies, impacts, risks, and opportunities,
currently counts some $20 trillion in assets under management by its 730 signatories. TNFD came
into full effect in 2025, when all signatories were expected to publish their first disclosures. Currently
participation is voluntary, but some elements of TNFD guidance have already been incorporated
into the EU’s Corporate Sustainability Reporting Directive, and the TNFD framework is expected to
be incorporated into other domestic regulatory frameworks in the coming years, including in the UK.
Many institutional investors have observed the regulatory trajectory and concluded that there may be
an opportunity to deploy money into natural capital.
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Current natural capital allocations by TNFD and SFDR-aligned asset owners

Although nature-based solutions including carbon credits, outcomes-based payments, and nature-linked
debt are receiving increasing attention, familiar land-based strategies may offer a place to start as far as
increasing allocation to a natural capital theme. Among institutional asset owners who are TNFD signatories
orsubjecttothe SFDR (or SFDR-aligned regulations), currentland-based allocations are still almost entirely
concentrated heavily intimberland and farmland. But a new natural capital lens is evident in decision-making
and reporting. For timberland investments, certified sustainable forestry is now table stakes for these asset
owners. Agricultural investments typically focus on conversion to organic or regenerative production,
and a number of investors specifically note location in an OECD country as a criterion, driven at least in
part by documented cases of land-grabbing and other human rights violations in an earlier generation of
investments in agriculture in countries with weaker governance.” Investors describe possible interestin
private market investment in biodiversity credits and regenerative production as emerging opportunities,
but cite a lack of pipeline development and co-investor partnerships as a significant constraint.

This is in part because there are, simply put, limited nature-positive direct investment options that are
a good fit for institutional investors at present outside of timberland and farmland. Nature-linked debt
is growing rapidly but still poses challenges for investors related to standardization around metrics
and triggers.”” Investments in environmental credits and other ventures delivering verified carbon,
biodiversity, or water credits have been the subject of a lot of recent interest and optimistic growth
projections. Yet small ticket sizes, long timelines, risk-return profiles, and the scale, newness, and (in
some cases) volatility of the underlying market for credits make such ventures a mismatch for many
institutional investors.®” A recent review of the nature-based solutions pipeline found that more than
half of nature investments were valued at less than US$10 million, and only 3% of disclosed investments
exceeded $50 million.

Current allocations reflect an incomplete picture of land-based nature solutions in another sense, too:
the biomes in question. Grasslands and rangelands have seen limited institutional investment despite
their enormous scale (being roughly equal in global land area to forests and cropland combined”). Yet
there is significant potential to support climate and biodiversity goals; restoring degraded grazing lands
could sequester 0.13-2.56 GtCO.e/yr (mostly below-ground, and relatively well-protected from drought
and fire), a sum comparable to global potential for carbon dioxide removal through improved forest
management.'”"" In terms of biodiversity values, grasslands and savannas are among the most threatened
and least protected ecosystems (<10% of grasslands are currently safeguarded from threats at present).
For this reason, we include grasslands alongside forests and agricultural croplands in our review. This
rationale is reinforced by recent TNFD disclosures, which identify beef and cattle operations as lagging
significantly behind other forest-risk commodities (palm oil, timber, soy) in adopting deforestation
commitments, creating both supply chain risk for consumer-facing companies and growing demand
for verified sustainable sources.
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Evaluating land based natural capital strategies

This paper seeks to examine sustainable management and restoration strategies through the lens
of land-based natural capital investing. Limitations related to investment viability factors are well
understood. However, how well a nature-based strategy might fit an asset allocator’s goals in terms
of ecological impact and uplift potential is less well understood, and there is relatively little research
offering a cross-asset view in the context of core metrics required for TNFD disclosure.

This comparative analysis may also support asset managers in thinking strategically about constructing

natural capital portfolios. Rather than seeking a single “best” strategy” institutional investors may benefit
from holding complementary positions across biome types, much as they diversify financial portfolios
across asset classes. Different land-based strategies offer distinct ecological outcome profiles and face
different risk exposures (climate vulnerabilities, regulatory trajectories, market development timelines),
suggesting potential value in diversified approaches to meeting nature-related commitments.

We focus in the paper on the relatively more mature timberland and cropland sectors, and include
grasslands as well given their comparable scale, increasing availability of institution-grade investment
opportunities, and importance for climate stability and nature targets. For each biome, we review basic
biological and operational contexts and offer a high-level summary of the available evidence that
switching to more sustainable management delivers meaningful environmental uplift. In doing so we
aim to provide a foundational understanding for institutional asset owners and managers exploring
additional allocations. Particular attention is paid to core TNFD metrics.

Finally, we briefly relate each land management system to relevant global targets (Kunming-Montreal
Global Biodiversity Framework Targets 2, 3, and 10, focusing respectively on restoration, conservation,
and sustainable production) and likely overall restoration potential. Investment viability factors for
timberland, croplands, and grazing lands, which are well-documented in other research, are summarized
here for additional context.

Biological and operational context

The three biome types examined in this paper differ fundamentally in their biological structure
and function. These differences directly determine baseline ecosystem service delivery, available
management approaches, and climate resilience. Five characteristics are especially salient for comparing
major structural and functional differences in core ecological services: biomass structure and carbon
accrual, resilience to disturbance, hydrological function, productivity and nutrient cycling, and
biodiversity support mechanisms.
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| Biomass structure and carbon storage

Whether carbon is concentrated primarily in aboveground biomass (i.e., leaves, stems, branches, trunks),
or predominantly belowground in root systems shapes three outcomes central to climate claims: how
much carbon accumulates over time (sequestration potential), the risk of sudden loss from events like
fire or harvest (permanence), and the speed of recovery after disturbance (resilience). Forests store
much of their biomass in aboveground multi-layered woody structures. Individual trees have long
lifespans (decades to centuries), resulting in long-term, durable carbon storage with slow turnover."*"
By contrast, grasslands maintain relatively little aboveground biomass, instead storing on average two-
thirds of their total biomass belowground in extensive root systems, enabling rapid carbon cycling.

Croplands occupy a middle ground, but their annual harvest cycle prevents long-term accumulation,

with carbon storage primarily in harvested products that leave the site.

| Disturbance ecology and resilience

Different ecosystem types respond to disturbance — whether fire, drought, harvest, or grazing — very
differently, depending on the frequency and intensity of disturbances they evolved with, and where they
store their regenerative capacity. This in turn shapes how quickly productivity and ecosystem services
recover after a disruptive event, and whether disturbance represents a catastrophic loss or a natural
part of system function.

Forest disturbance regimes vary significantly. However, the forest types most common in institutional
timber portfolios (temperate and boreal production forests) are generally adapted to infrequent, high-
intensity fire events that can eliminate centuries of accumulated carbon. Recovery occurs through
succession over the span of decades. Grasslands have typically evolved with frequent, low-intensity
disturbances in the form of grazing and surface fires occurring every several years."” These prevent
woody encroachment and promote nutrient recycling; lack of such disturbances leads to ecosystem
degradation. Post-disturbance, grassland recovery is rapid, thanks to vegetation growth points’
(meristems) location at or below ground surface, offering protection from fire or grazing. Research
suggests that carbon stocks in grasslands are less vulnerable to wildfire and drought due to the majority
of carbon being stored underground.” Cropland is characterized by managed annual disturbance (e.g.,
tillage, harvest) that each year resets the system to early succession. Resilience is engineered through
inputs rather than driven by ecological adaptation.

1 The relative level of biomass accumulation varies tremendously by forest type, age, and climate; tropical and temperate
forests maintain higher amounts than boreal forests.
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| Hydrological function

Land cover is the dominant driver of hydrological ecosystem services at the watershed and regional level,
shaping streamflow, groundwater recharge, erosive runoff and pollutant loading, and other water-related
outcomes onsite and downstream. Forest canopies and soils intercept and slow rainfall, which is then
slowly released. This supports reliability of streamflows downstream and helps to mitigate flood events
atthe catchment scale. Deep rooting accesses groundwater and creates soil macropores, which act as
conduits for rapid water infiltration and drainage. Forests can be relatively less efficient than other land
cover types at groundwater recharge because trees absorb and transpire large amounts of water. The
net effect is heavily influenced by tree species: young and fast-growing plantation species are often
linked to reduced flows.”"*' Grassland vegetation intercepts a moderate level (10-20%) of precipitation
and has lower evapotranspiration rates than forests. Dense root mats and minimal compaction facilitate
high infiltration rates, making grasslands strong performers in terms of aquifer recharge. Cropland
tends to be a net water consumer, especially where irrigation is used. Bare soils intercept little water;
infiltration is also negatively affected by compaction from heavy equipment.”* Managed drainage (i.e.,
tile systems) increases crop productivity by lowering the water table and improving soil aeration. This
can increase infiltration; it can in other cases accelerate and concentrate runoff of soils and nutrients
(i.e., nitrogen, phosphorus, and other pollutants) into water bodies.

| Productivity & nutrient cycling

Ecosystems also differ in how long nutrients remain locked in biomass before cycling back to the soil,
and whether they're retained on-site or exported. Slow-cycling systems accumulate large stocks over
decades. Fast-cycling systems can rebuild — or degrade — much more quickly, but are vulnerable
to nutrient losses if soil is left bare or highly compacted. These dynamics shape input requirements,
pollution risk, and the timescale over which management changes produce results.

Forests are characterized by high total productivity. Belowground, deep rooting prevents nutrient
leaching. Slow decomposition means that nutrients cycle on decadal timescales; nutrients remain
locked in woody biomass for decades.” In the case of grasslands, primary productivity is moderate
aboveground but very high belowground. Decomposition can be rapid, and nutrients cycle efficiently
through the interaction of grazers, plants, and soil, known as the “grassland nutrient pump.” Animals
consume vegetation, deposit nutrients as manure, and dense root networks quickly recapture them
before they can leach away.”>*° Cropland has high primary productivity (measured in terms of total
biomass produced per unit area per year) and fast crop residue decomposition rates, though nutrients
tend to be exported in harvest. Bare soil between growing seasons and disrupted soil structure make
croplands particularly prone to losing nutrients through leaching and runoff.””** Thus cropland tends
to require external inputs to maintain fertility.
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| Biodiversity support mechanisms

The richness and abundance of species (collectively described as “species diversity”) that an ecosystem
can support depends on the variety of distinct habitats it provides, as well as landscape connectivity, or
how well species can move across the landscape (which strongly determines whether wildlife populations
remain viable over time). Forests, grasslands, and cropland differ markedly across both dimensions. Forests
are stratified vertically into canopy layers, understory, and forest floor, creating numerous niches. Species
may be specifically adapted to forest interior conditions, to particular canopy layers, or to old-growth
features (such as snags or cavities), making mature forest structure and natural disturbance regimes
important to these “specialists.”*”*° Connectivity is achieved through continuous canopy.” While forests
offer vertical heterogeneity, grasslands offer it horizontally: fire and grazing, wallowing, and trampling
by grassland species create a mosaic of different vegetation types, heights, and densities across the
landscape. This creates niches for specialist species, who may be adapted to certain disturbance
timing or grazing intensities. Many grassland species are wide-ranging, making large grasslands’ extent,
freedom of movement (“permeability”) and connectivity important for biodiversity.”>“> Agricultural land
reflects human management to support a small number of crop species. There are few niches; opportunistic
and edge-adapted generalist species are far more common.”” Hedgerows and field margins are where
most biodiversity and opportunities for wildlife movement can be found.

Management regimes

These biological differences establish the baseline ecosystem services profiles of each biome type, but
management determines what is realized. For example, a forest can be managed to maximize timber
production at the expense of biodiversity, or to balance multiple ecosystem services. Grasslands can
be degraded through overgrazing or enhanced through adaptive management. In this section, we
examine how different management philosophies and practices work within the biological templates
described above to produce dramatically different nature outcomes.

| Timberland management approaches

Timberland management approaches can be broadly categorized as either conventional forestry or
sustainable forest management (SFM), although the definition of SFM has evolved since it was formally
defined in the early 1990s.

Conventional forestry’s goal is to maximize timber value. This is typically achieved through shorter
rotations (30-50 years in temperate forests) and large clearcuts. Intensive site preparation with herbicides
is often employed, and even-aged monoculture stands with relatively little habitat value are common.
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Sustainable forest management (SFM) by contrast manages for multiple objectives, aiming to ensure
timber productivity in the long term while also maintaining ecological health and enabling recreational
or cultural use values. SFM harvesting practices typically are marked by extended rotation periods
(60-100+ years in temperate forests and longer in the tropics), uneven-aged or mixed management
maintaining continuous or near-continuous canopy cover, and smaller or selective harvests with
structural complexity retention (snags, legacy trees, coarse woody debris, et cetera). Reduced-impact
logging techniques with seasonal restrictions are employed to minimize soil compaction and erosion.
Habitat and buffer zone conservation and management for multiple ecosystem services are central to
the SFM approach. Likewise, local stakeholder engagement and an emphasis on social and governance
values, including respect for Indigenous and community rights, worker rights, and safety standards)
are often core principles. Third-party certification of sustainable management plays a central role. The
Forest Stewardship Council (FSC), Programme for the Endorsement of Forest Certification (PEFC),
and Sustainable Forestry Initiative (SF1) are the three major certifying organizations. An investor visiting
FSC, SFI, and PEFC-certified forests would observe similar silviculture but slightly different approaches
to stakeholder engagement, monitoring, and procedural requirements.

| Ranchland management approaches

Conventionally, livestock on grasslands have been permitted to graze continuously (or season-long)
where they choose, within static fences. Vegetation management occurs reactively, in response
to specific needs such as fire or weed control; there is otherwise limited monitoring of vegetation
condition or forage utilization. Continuous grazing can result in preferred plants being overgrazed
while unpalatable plants proliferate. Labor and infrastructure costs are minimized as much as possible.

Active grazing management approaches by contrast seek to replicate the natural grazing dynamics of the
large wild migratory herds that co-evolved with grassland ecosystems (as well as traditional/Indigenous
grazing management systems). Forage plants are grazed intensively for short durations, and then allowed to
recover. This lets forage regrow and deepen their root systems and disperses manure, maintaining long-term
productivity. Rest periods can extend from 60 days to more than a year, based on plant recovery needs, the
season, soil composition and precipitation. This requires a high level of adaptive management, relying on
close monitoring of soils, vegetation, and water quality to inform stocking rates and rotating timing. It often
necessitates greater investment in water infrastructure to distribute grazing pressure evenly within paddocks
and prevent animal congregation that can excessively damage vegetation and compact soils. Active
restoration of vegetation (seeding degraded areas, managing brush, erosion control) is also a common
practice. Unlike sustainable forestry and sustainable agriculture, no third-party certifications currently exist for
actively managed ranching with widespread market recognition or standardization. Land to Market, Audubon
Conservation Ranching, and similar programs are attempting to fill this gap. Third-party certifications tend
to focus on verifying outcomes rather than practices, in contrast to forestry and cropland certifications.
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| Cropland management approaches

Cropland management approaches exist along a spectrum extending from conventional intensive
agriculture to a range of sustainable and regenerative approaches. Conventional agriculture is defined
by its focus on maximizing crop yields, attained through annual intensive tillage, high synthetic fertilizer
inputs, regular calendar-based pesticide applications, and monoculture or simple rotations (for example,
corn-soy). Field sizes are optimized for large equipment with minimal edge habitat. Soil is left bare
during off-season. Producers may be required to comply with regulations regarding pesticide usage
and nutrient management (i.e,, fertilizer application and soil nutrient levels).

Sustainable agriculture and the growing field of regenerative agriculture employ a variety of practices
seeking to maintain or enhance soil health, biodiversity, and water quality while producing food profitably.
Organic certification is marked by strict prohibition of synthetic pesticides and fertilizers, using biological
pest controls, crop rotation, and composting to control pests and maintain soil fertility. Regenerative
agriculture, being more loosely defined, is also somewhat more flexible on the point of pesticides
and fertilizers; they are not explicitly banned, although the goal is to minimize or eliminate their use.
Regenerative farmers emphasize soil health and minimal soil disturbance through reduced or no-
tillage and continuous living soil cover. Both organic and regenerative practitioners may utilize water
conservation (drip irrigation, mulching, et cetera), maintenance of wildlife/pollinator habitat zones,
and crop-livestock integration, e.g., managed grazing on crop residues or cover crops. Among the
best-known certifications are national Organic certification systems. The Rainforest Alliance and Fair
Trade sustainability standards which include a strong focus on ethical production are also prominent.
Regenerative standards (Regenerative Organic Certified, Land to Market for integrated livestock) are
relatively newer and not widely used to date.

Nature outcomes: Where is the greatest uplift found relative to the status quo?

Building on the biological foundations and management approaches described in earlier sections,
next we consider the evidence base on comparative performance of sustainable management relative
to conventional approaches for timberland, organic/regenerative agriculture, and actively managed
grazing lands. Evidence from a review of existing literature, focusing in particular on meta-analyses and
broad-scale studies, is presented on the degree of uplift sustainable management regimes have been
shown to deliver relative to a conventional management baseline. As noted, leading asset owners already
appear to be preferentially seeking verified sustainable production, and so we focus specifically on the
type and degree of uplift potential offered by these strategies. For investors interested in maximizing
specific or overall positive outcomes for nature, such a review offers a number of useful insights.
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Table 1. Nature Uplift Outcomes Relative to Conventional Management: Summary Overview

%

Land Use
& Conversion

@)
Water

Quality
& Quantity

Soil
Health

Uplift: High-to- Uplift: High; Evidence:  Uplift: Low or Uplift: Unclear;
medium; Evidence: Moderate. Increases negative; Evidence: Evidence: limited.
Moderate. Maintains  productivity per Strong. Lower yields No documented yield
long-term yields hectare on existing than conventional; penalty; potential land-
thought minimal grazing lands. Netland  conversion risk if sparing benefits (thin
documented use effects context- scaled evidence)

impact at reducing dependent

deforestation rates

Uplift: Medium Uplift: High; Evidence:  Uplift: High; Evidence:  Uplift: High. Evidence:
to-high; Evidence: Moderate-strong. Strong. Virtually Moderate-strong.
Limited. Reduced- 31-39% reduction in eliminates pesticide Similar to organic for
impact logging surface runoff, sediment, contamination; 40-70% pesticide reduction
maintains natural and nutrient loss; 60%  less N/P runoff; and runoff; improved
hydrology. Few higher infiltration; improved infiltration infiltration and water-
empirical studies significantly improved  and drought resilience  holding capacity

comparing certified water-holding capacity
vs. non-certified; for

certain contexts trade-

off between timber

production and water

yield documented

Uplift: High; Evidence: Uplift: High; Evidence:  Uplift: High; Evidence:  Uplift: High; Evidence:

Limited. Reduced- Strong. 13-32% Strong. 70-90% lower ~ Moderate-Strong.
impact logging increase in SOC; pesticide residues; Stronger SOC benefits
reduces compaction  300% higher standing  32-84% greater than organic due to
and erosion relative biomass; improved microbial carbon; reduced/no tillage;

to conventional. Few  mineral-associated 30-70% higher soil continuous living cover;
comparative studies  organic matter; organisms; maintained/ improved soil structure
of certified vs. non- enhanced microbial increased SOC

certified forests on communities; reduced

soil metrics compaction
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Uplift: High-to-
medium; Evidence:
Moderate. Higher
carbon storage and
less biomass loss
@ than conventional;
% /ﬂ trade-off between
Climate
& GHG

timber production
and carbon;
implementation gaps
reduce benefits

Uplift: High;

Evidence: Moderate.

Significantly higher

large mammal

populations; set-
@ aside areas serve as
Biodiversity
& Habitat

refuges; structural
element retention
(snags, legacy trees);
modest positive
effects on plant
diversity. Mixed
results for birds.
Limited data on
PEFC/SFI

Uplift: Variable;
Evidence: Strong.

Soil C sequestration
1.76 tons CO,/ha/

yr average (range:
13-32% increase);
10-30% CH, reduction
possible through
forage management.
Net impact depends
on stocking density,
grass- vs. grain-
finishing, soils/climate,
and measurement
methodology

Uplift: High-to-
variable; Evidence:
Moderate. Significantly
higher grassland

bird densities;

more pollinators

and arthropods;
mosaic vegetation
structure. Effects on
plant diversity more
variable and context-
dependent

Uplift: Variable;
Evidence: Moderate-
strong. Increased SOC;
36-65% lower per-
hectare N,O emissions.
May show higher per-
unit emissions when
lower yields considered

Uplift: High; Evidence:
Strong. 30% average
increase in species
richness; strong
benefits for birds,
pollinators, and soil
organisms; effects
strongest at field
scale. Benefits are
relative to highly
degraded comparative
baseline (intensive
monoculture)
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Uplift: Medium-high;
Evidence: Limited.
Stronger SOC
sequestration than
organic; reduced tillage
lowers emissions.
Limited lifecycle
analysis data

Uplift: Likely similar

to organic. Evidence:
Limited. Hedgerows
and field margins;
reduced pesticide
impacts; continuous
cover benefits. Limited
comparative studies
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| Productivity, land use, and productive stability

First, we review available evidence on productivity of sustainable management regimes relative to
conventional methods, any well-established associations with land use change, particularly conversion
of native ecosystems, and on productive stability, i.e., the resilience of economic yields to disturbances.
Given all this, we also consider implications for land use if sustainable management were to scale
significantly.

Sustainable forest management’s foundational principle is to harvest at a rate that allows for natural
regeneration, and by doing so ensure sustained supply over time. Near-term harvests from sustainably
managed forests may be lower compared to conventional logging, but in the long term practices
such as thinning dense stands and encouraging regeneration can lead to stronger, larger trees and
improved timber volumes, especially when beginning from a degraded baseline.”” In theory, sustained
timber yields as well as integration of other uses (agroforestry, afforestation) should reduce land use
change pressures in the form of forest loss for logging, permanent agriculture, urbanization, and other
uses. In practice, studies investigating a clear link between forest certification and deforestation have
found only minor positive or neutral effects.? SFM-type approaches are dominant in North America
and Europe, where forest area indeed has slightly increased overall since 2000.7° But at a global level
forests continue to be lost, driven to a greater degree by wildfire and agricultural expansion than by
unsustainable logging. Thus while SFM appears to support sustainable timber production, it may only
be a partial solution to the larger trend of forest loss.

On grazing lands, there is strong evidence that introducing active management enables increased
stocking rates and thus higher productivity per hectare. Intensive grazing management has also
been shown to improve productive stability and resilience to extreme weather events.? In terms of
land use change, there is extremely limited peer-reviewed research on the net land use impact of
switching to active management on a large scale.* But given that in many regions, grazing lands are
being converted to other uses while demand for protein continues to rise, the implication of gains in

2 Droge et al (2025) note that their analysis was limited by the “lack of publicly available data on certified forests at high
spatial resolution and the use of aggregated country-level certification coverage, which might obscure regional (sub-
country) effects.”

3 Delandmeter et al. (2025) in a recent study find heavy-moderate grazing as part of an integrated cropland-livestock
system, compared to a range of agricultural management approaches, was second only in economic performance
to corn monocropping and outperformed it in cold, lower-yield locations within the study’s US Midwestern scope of
analysis.

4  Rowntree et al. (2020) find that grass-finishing cattle on actively managed grazing lands appears to require more
land than conventional systems. This is because cattle on feedlots eat grains with higher energy density than grass.
However, that study also suggests there is a trade-off between optimizing for soil carbon sequestration versus land use,
discussed later in this paper.
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per-hectare yields are significant.** Meanwhile in tropical regions, where cattle production is a major
driver of deforestation, some governments including Brazil and Costa Rica are looking to active and
regenerative grazing management approaches to reduce pressure on forests by increasing productivity
on existing pasturelands. Institutional investors’ TNFD disclosures increasingly flag cattle as a priority
commodity for nature-related risk management, noting that beef and leather supply chains lag behind
other forest-risk commodities in deforestation commitments. This creates mounting pressure on
consumer staples and discretionary companies to source from verified deforestation-free operations,
and amplifying demand for sustainably managed ranchland.

Organic agriculture is typically less productive than intensive conventional agriculture; a recent meta-
analysis found units-per-area yields are on average 24% lower.” Some research has shown organic
outperforms conventional management during times of drought due to improved soil water retention.
However, overall lower yields suggest a large-scale transition to organic systems in a given landscape
would probably require accepting trade-offs — whether converting more land to agriculture, shifting
either conventional production (or calorie deficits) to other regions, or relaxing organic requirements
to allow for the use of biotechnology or currently banned nutrient sources (such as mineral fertilizers or
human wastes) in order to increase yields.”*"” As for regenerative (as opposed to organic) agriculture,
few broad academic studies exist, but there is no evidence that yields are lower than conventional
agriculture, and some indication of improved productivity in specific cases.® Industry led studies have
found greater land use efficiency and higher yields in the range of a 10-30% increase, as well as dramatic
improvements in yield stability.””,® This adds up to a tantalizing suggestion that a broad-scale shift to
regenerative methods broadly could mean less land needed for cropland, but it's unclear whether these
performance results would hold across other crops, climatic regimes, or on large scales. For both organic
and regenerative methods, improved crop nutrient density from soil health might have a mitigating
effect on land use change, but the effect is hard to isolate.

5 Inthe United States for instance there was a 13% decline in acreage dedicated to pasturelands in the 25-year period
1997-2022 (USDA National Agriculture Statistics Service, accessed 2025).

6 Jordan etal, 2022. The authors noted their analysis was limited by a low number of studies assessing outcomes of
implementing multiple regenerative practices simultaneously, as is common in regenerative agriculture “systems.”

7  Some studies suggest an initial transition period exists ranging from one to five years where crop yields initially fall. See
for example Petry et al. (2023).

8 Stockdale et al. (2024) in a long-term study of corn and soy in the United States Corn Belt suggests that during years of
drought, when a conventional farm might achieve only one-third of its typical yield, farms that practice no-till farming
and plant cover crops could maintain more than 95% of their usual yield.
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| Water

Forestry, involving road construction/use, site preparation, cultivation, fertilization, and especially
felling and harvesting, can have acute negative impacts on water in the short term.’ This includes
increased sediment delivery, nutrient and carbon transport, increased water temperatures due to
riparian vegetation removal, disruption of natural water cycles, and increased runoff.””"® Consequently
many of the leading forest certifications require use of best management practices such as riparian
buffers, low impact logging techniques, and phased felling, which are understood mitigate these impacts
significantly. Somewhat surprisingly, very little peer-reviewed evidence exists as to whether certification
in practice has actually improved water related outcomes.”” A trade-off between timber production
and water yield has been observed in a number of studies. Forest plantations, particularly those
with fast growing exotic species (Eucalyptus and Pinus spp.) in water-scarce regions, have been shown
in multiple geographies to be associated with lower streamflow.

On grazing lands, there is a strong but relatively small pool of evidence that active management
delivers significant water conservation and water quality benefits (31-39% reduction in surface runoff,
sediment loss, nitrogen/phosphorus loss) relative to conventional/continuous grazing practices.
Soil water infiltration is significantly improved and holding capacity is better, primarily through grazing
animals’ disrupting the soil surface crusts (“soil caps”) that form in arid environments and impede water
penetration.

Organic and regenerative agriculture clearly outperform conventional agriculture when it comes to
pesticide contamination (which is either eliminated or greatly reduced), erosive runoff, and improving
soils’ water-holding capacity (and thus resilience during drought). For other water quality measures,
such as nitrate leaching, positive effects are well-documented but highly variable depending on context
and practices implemented.**“” Apart from water quality impacts, little systematic review of evidence is
available when it comes to overall water efficiency or consumption, which depends as much on irrigation
methods and climate as on management regime.

9 Temporal and spatial scale of measurement matter a lot in assessing impact, which may partially explain the range of
outcomes shown in the literature.

10 It should also be noted that other land uses (agriculture, pastureland) have been shown to deliver far higher levels of
sediment to waterways than forest operations (Welsch, 1991).

Natural Capital Performance Differentiation: A Review of the Evidence for Asset Allocators



B& Evaluating land based natural capital strategies

| Soil health

Soils” capacity to function as a living system that sustains productivity, regulates water, and supports
biodiversity increasingly concerns institutional investors thinking about long-term food system resilience
and climate adaptation. Degraded soils require escalating inputs to maintain yields, whereas healthy
soils are a buffer against drought, reduce input costs, and sequester carbon.

As with water metrics, few comparative studies specifically compare soil health in certified to non-
certified forests, or measure the actual effects of certification. However, there is extensive literature
documenting the ways in which conventional logging damages soils (compaction, erosion, nutrient
loss) and ample evidence that reduced-impact logging" (a core requirement of certifications) reduces
these impacts.

Active grazing management has very strong evidence behind it in terms of reduced bare ground
and standing crop biomass (a key metric for soil fertility, which is up to 300% higher where active
management approaches are employed).”” Studies have found 13-32% increases in soil carbon
sequestration, including consistent improvements in mineral-associated organic matter (particularly
good for stable long-term carbon storage), as well improved soil microbial communities, and food web
structure. Soil compaction is reduced tremendously unless tillage is used on mixed cropland/
pastureland. No peer-reviewed comparative studies can be found on pesticide residues but to the extent
that producers avoid the application of inorganic fertilizers, herbicides, pesticides, and parasiticides
used in conventional grazing management, improvements might be theoretically expected.

Organic agriculture’s clear uplift in terms of pesticide residues is beneficial for soil health as well
as water quality.”® There are also well-documented improvements to soil life abundance/activity
relative to conventional. Regenerative cropland agriculture’s primary focus is soil health; and
when regenerative methods are used, soil health outcomes are even better than for organic (largely
attributable to organic production using tillage for weed control).

11 Reduced-impact logging methods aim to minimize environmental damages from logging, and typically include
practices such as extensive pre-planning (forest inventories, careful planning of roads and skid trails), directional felling,
selective logging, and establishment of buffer zones around streams.
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| Climate and greenhouse gas emissions

Climate and greenhouse gas profiles present a more complex picture. The evidence base (and, as will
be discussed, the appropriate methods for measuring and accounting for outcomes) is still evolving.

Beginning with forestry, studies on the relationship between carbon stocks and sustainable forest
certification and/or reduced-impact logging show a positive effect on carbon storage values with high
durability.®® Sustainable forestry results in less biomass loss and higher above-ground carbon density in
remaining vegetation. Below-ground, there is somewhat less evidence on soil carbon storage,
though reduced-impact logging has been shown to result in higher soil carbon levels post-logging.
Comparative data on greenhouse gas emissions intensity over the full lifecycle of timber is also limited
but one study modeled FSC certification relative to business as usual and found consistently higher
carbon storage per unit for FSC-certified timber.”" Full implementation of SFM practices appears to
matter a lot to ensure climate benefits: a study of nine sites in Indonesian Borneo found reduced-
impact logging had no meaningful impact on emissions relative to conventional logging because of
implementation gaps,” while another study showed that SFM’s carbon benefits disappeared when
logging occurred before a full 40-year cutting cycle was completed.” It should be noted that studies
are based on relatively old data and industry practices continue to evolve. As noted earlier, there is also
evidence of a tradeoff between managing for timber production versus carbon sequestration, even
under SFM. Forest certification bodies are cognizant of the need to more fully integrate and reward
climate outcomes in their systems. SFl has launched a new initiative to define and implement climate-
smart forestry principles and practices; FSC is developing new tools and instruments to measure and
market ecosystem services benefits including carbon.” Opportunities to layer revenue from carbon
credits are also increasingly being explored by timberland managers, which may tilt incentives further
toward a focus on verified climate benefits.

Active grazing management can positively increase soil carbon stocks through the mechanisms of
carefully managed grazing and nitrogen management. As noted, studies show uplift in the range of
13-32% more sequestration (or an average of 1.76 tons of COz/ha/year)’* than conventionally managed

12 Wolff and Schweinle, 2022. Exceptions exist: Foster et al. (2008) compared standards harvested to FSC standards to
noncertified harvested stands in Vermont and found similar aboveground carbon storage values and live tree structure,
but more residual coarse wood debris at the certified sites.

13 Itis important to note that differences in biomass loss or carbon stocks between sustainable forests and conventionally
managed forests are hard to clearly compare. Since reduced impact logging tends to be associated with lower logging
intensity, distinguishing between the effects of logging intensity versus logging method is challenging, and differences
in biomass loss may be attributable to the former, not the latter (Martin et al,, 2015, Putz et al,, 2012).

14 Author’s disclosure: Genevieve Bennett was lead author on a study conducted for FSC in 2016 evaluating potential
supply and demand for verified ecosystem services benefits from responsibly managed forests.
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grazing lands, *® although sequestration rates are very context-dependent (not to mention
methodology-dependent®) and great care should be taken in extrapolating to other climates, soil types,
and differing management regimes.”

On the other hand, since active management supports higher stocking densities, increased methane
emissions from more livestock may act as a counterforce to increased soil carbon sequestration. The
majority of regenerative ranches also produce grass-fed and/or fully grass-finished beef. Grass-fed beef
grow more slowly and have longer lives, meaning they produce more methane than feedlot-finished
beef.”° That said, there are ways to reduce methane emissions by 10-20% by improving forage quality/
digestibility through more cool-season forages/legumes and rotational grazing; the IPCC has estimated
mitigation potential from such reduced enteric fermentation at 0.12-118 GtCO:e/year.

Whether or not active management’s increased soil carbon sequestration outweighs increased enteric
methane emissions from livestock (implying that actively managed grazing can be climate-neutral or
even climate-positive) has been a matter of recent debate. Available peer-reviewed evidence remains
limited, and heavily shaped by both a given study’s on-the-ground context (climate, soil type, history
of land use, management practices) and study methodology (how scientists measure carbon in the soil,
whether a full lifecycle analysis or more limited scope is used, and assumptions around sequestration

rates over time). ® Some research shows that soil carbon sequestration eclipses increased
enteric methane emissions for grass-finished cattle in an active management regime. Other studies
find that sequestration effects reduce net emissions but do not fully mitigate them. Rowntree

et al. (2020) found the net emissions footprint of a regenerative multispecies pasture rotation system
was 66% lower than conventional management over a full 20-year lifecycle analysis, but 2.5 times more
land was required to maintain production levels. The authors suggest optimizing for food production,
land-use, and ecological health ultimately requires weighing the trade-offs between “an input-intensive
system that produces more food from a smaller yet degrading land base...[versus producing] less food

15 A meta-analysis of studies on Australian grazing lands by MacDonald et al. (2023) found limited direct evidence
attributing soil carbon increases to grazing management, although it noted that grazing management practices could
positively support drivers of soil carbon sequestration: increased plant cover, more standing crop biomass enabling
rapid recovery from disturbances, and/or shifts toward perennial pasture species with greater belowground biomass
allocation.

16 Outcomes are also influenced by study boundaries (on-ranch versus supply chain or full life cycle), assumptions
around the permanence of sequestration, and time horizons. See for example Bai and Cotrufo (2022) and Godde et al.
(2020).

17 Estimates of the overall cost-effective carbon sequestration potential of introducing improved grazing management
in global grasslands worldwide range from 37-2090 megatons in the peer-reviewed literature, (Batjes, 2019; Smith
et al., 2008) although some researchers have questioned the methodological assumptions and socio-economic
practicalities of scaling at that level (Godde et al, 2020).

18 AsJordan et al. (2022) observe, the debate is also driven by ideological positions and vested interests — not just
scientific uncertainty.
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on a larger, but more ecologically functional landscape.”

The climate accounting also depends critically on measurement.” Under the standard GWP100 metric
used by international climate bodies, national governments and the Greenhouse Gas Protocol, impacts
for all greenhouse gases are averaged over a 100-year period. In reality, methane in the near term
(10-20 years) is much more potent than other greenhouse gases but its impact declines relatively
quickly. A growing body of science suggests that the GWP100 approach thus underestimates near-
term warming and overestimates long-term warming for short-term gases like methane.” New metrics
like GWP* have been proposed that might better reflect the actual temperature change impact of
short-lived pollutants.”® Such approaches, which remain somewhat controversial, suggest that a stable

biogenic methane emission rate may not add new warming to the atmosphere, unlike carbon dioxide.**

Finally, organic farming results in higher organic soil carbon (SOC) concentrations and stocks in
topsoils than conventional agriculture, ranging from significant to more modest improvements. &
Agricultural practices also influence SOC: biochar application for example has the strongest positive
effect on SOC, while conservation tillage, crop residue retention, and cover crops result in smaller
increases in SOC. However, to the extent that soil carbon benefits are a function of higher organic
matter (i.e., non synthetic fertilizer) application rates, they may not represent additional carbon
sequestration but rather simply carbon moving from one site to another.”” Greenhouse emissions
intensity (e.g., emissions produced per unit of economic or operational output) for organic agriculture
is more complicated to assess. Nitrous oxide emissions per hectare are clearly lower from organically
than non-organically managed soils. However, when also accounting for organic’s lower per-
hectare yields, there is some evidence that on a per-unit basis conventional agriculture actually has

lower emissions than organic agriculture.

19 A key ongoing debate is whether relying on carbon dioxide sequestered in soil to offset ongoing methane emissions
is oris not a durable long-term solution. [See for example Wang et al. (2023),] The appropriateness of GWP100 is one
key methodological issue; another is whether increased soil carbon sequestration is a relatively short-lived benefit
(increasing for several decades before effectively reaching capacity and a new equilibrium state). While the idea
of a maximum capacity for soil carbon saturation has theoretical support, recent comprehensive reviews find that
evidence for its practical importance is “limited and contradictory” and probably highly context-dependent. (Georgiou,
Katerina, et al. “Soil carbon saturation: what do we really know?.” Global Change Biology 31.5 (2025): €70197.)

20 GWP* remains controversial and is not yet used in official climate accounting or in ISO-approved life cycle analysis
methodologies, but is mentioned here since it highlights how profoundly the choice of methodological approach
influences whether active grazing management is net climate-beneficial or climate-harmful.

21 Soil organic carbon storage is shaped by a range of factors including soil pH, soil texture, and air temperature, which
helps explain the variation in findings across studies.
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| Biodiversity and wildlife habitat

Biodiversity outcomes depend on habitat quality, the variety of niches available for different species,
and the connectivity that allows populations to persist. Land management practices differ markedly
in their capacity to maintain or restore habitat characteristics supportive of biodiversity, with direct
implications for regulatory compliance and ecosystem resilience.

SFM offers clear and strong benefits for mammal diversity, with the effect most pronounced for large
mammals and critically endangered species. The primary mechanisms are SFM’s use of
concessions (set-aside areas focused on high conservation value areas) serving as refuges for species, as
well as retention of structural elements in the forest (for example, dead wood/old trees that offer habitat).
Within concessions, species richness has been shown to be high; but outside of concessions, there
may be trade-offs between management for timber and biodiversity conservation.”* Certification is
associated with modest positive effects on plant diversity. There are no clear patterns in differences
from conventionally managed forests in terms of taxa abundance or bird diversity.”” Limited research
exists on forest certifications’ impact on broader landscape connectivity, although as noted forests
concessions are often important wildlife refuges. Virtually all of the peer-reviewed literature presented
here focuses on FSC certification, and is based on studies on the Americas and Europe. Empirical
evidence on PEFC'’s and SFI’s biodiversity impacts is extremely limited.

Studies examining how actively managed grasslands affect plant diversity and composition are likewise
still few in number, and find a variety of results ranging from positive (improved plant composition,
a decrease in invasive plants *° and greater plant diversity at a fine spatial scale'”’), to mixed (percent
of bare ground relative to continuous grazing %), to negative (studies finding an increase in invasive
plant species richness and abundance™” and minor reductions in plant diversity and native species
richness'"?). The range in outcomes may be explained by variations in grazing intensity and timing'*' as
well as the length of a given study’s time frame in observing long-term shifts in habitat diversity and
structure. Insects (arthropods and pollinator communities) meanwhile respond positively to the mosaic
of grazed/recovering vegetation heights produced by actively managed grazing approaches."” Likewise,
significantly higher grassland obligate bird densities have been found in these grazing lands, drawn to
varied nesting and foraging habitat.

Meanwhile, three decades’ worth of evidence support organic farming’s positive impacts for species
richness (averaging 30% increase relative to conventional) and abundance across taxonomic groups
(birds, predatory insects, and soil organisms). There is also good evidence of organic farming
supporting pollinator diversity and abundance, although benefits are variable.”” Benefits for species
richness are strong at the field level but however fade at the farm or regional level."® Biodiversity benefits
appear to be amplified where organic farms offer refuge from surrounding intensively farmed landscapes.
Direct studies of connectivity in organic versus conventional landscapes are limited, but hedgerows,
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field margins, and wildflower areas may improve landscape permeability for wildlife movement, and
organic fields can function as higher-quality matrix habitat between natural areas.

| Interpreting evidence on uplift

In reviewing the evidence on uplift from conventional “business as usual,” we need to interpret effects
relative to the appropriate baseline. Organic farming improves upon intensive monocultures employing
regular application of pesticides: an extremely degraded baseline where almost any biodiversity exists
only at field margins. For active grazing management, the baseline is typically a moderately degraded,
continuously grazed grassland; introduction of regenerative methods aims to restore ecological function
closer to a “natural” state and increase productivity at the same time. Meanwhile, forest certifications
often seek to improve upon selective logging in intact forests — a relatively high-functioning baseline
where megafauna, canopy structure, and ecosystem processes are often largely intact. From this
already-high baseline, improvements may be harder to detect.

In terms of a natural capital investment strategy, or policy decisions writ large, judgment and priorities
have to come into play: preventing further degradation of irreplaceable or high-value systems may be
seen as more important than incremental improvements to severely degraded systems, even if the
evidence of uplift is harder to demonstrate.

As this is a global review, the assessment considers tropical, temperate, and boreal climates as well
as (in the context of forests) natural forests and plantations. The evidence base and outcomes can
vary tremendously across these categories. Investors will need a good grasp of varying baselines and
contexts, methodological debates, and evidence gaps when evaluating certification claims and making
allocation decisions that align with their goals.

Summary: Emerging patterns

The evidence reviewed reveals substantial differentiation in nature-related performance across
management regimes within each biome type.

Sustainable management’s productivity and yield stability relative to conventional modes, and
implications for land use change, vary significantly. Sustainable forestry maintains long-term yields
with minimal documented impact on deforestation rates, either for good or for bad. Active grazing
management may increase both productive stability and overall productivity per hectare, which may
reduce conversion pressure of native ecosystems, but little analysis exists of net land use effects.
Organic agriculture, judged solely in terms of yields, is less productive than conventional and has the
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potential to drive conversion to cropland if scaled. Improved nutrient density may partially mitigate this.
Regenerative cropland methods show no yield penalties and some evidence of improved productivity
and drought resilience, which could enable land-sparing benefits.

For water, context matters quite a lot, making simple claims about uplift difficult. But consistent evidence
indicates that organic agriculture virtually eliminates pesticide contamination and substantially reduces
erosive runoff. Active grazing management shows similarly strong evidence for reduced sediment loss and
nutrient runoff, plus improved infiltration and water-holding capacity. Sustainable forestry should produce
benefits for erosion and pollution control, with more mixed results for streamflows and groundwater.
The dearth of empirical evidence on water benefits from sustainable forest certification is notable given
forest certification systems are older and more established and explicitly require water protection.

Soil health metrics, increasingly central to sustainable food systems commitments, show strong
differentiation. Active grazing management shows pronounced benefits. Soil carbon sequestration
increases by 13-32%, with consistent improvements in mineral-associated organic matter, reduced soil
compaction, and enhanced microbial food welbs. Both organic and regenerative cropland also deliver
well-documented improvements: organic agriculture demonstrates 70-90% reductions in pesticide
residues alongside significant increases in soil microbial communities. Meanwhile, sustainable forest
management (at least using certification as a proxy for SFM implementation) again has a surprisingly
weak evidence base, although management strategies to minimize negative soil impacts during
harvesting are a core principle.

Biodiversity outcomes vary considerably by context, though clear patterns emerge. Organic cropland
consistently delivers 30% increases in species richness across taxonomic groups, at least relative to
the extremely degraded baseline of conventional intensive agriculture. FSC-certified forestry shows
well-documented benefits for mammal diversity, particularly for large and threatened species, achieved
through set-aside areas and retention of structural elements. Actively managed grazing demonstrates
clearest benefits for grassland birds, arthropods, and pollinators, while plant community responses are
more variable and context-dependent.

Climate and greenhouse gas profiles present a more complex picture. Sustainable forestry produces
clear positive effects on carbon storage when properly implemented, though some tradeoffs exist
between timber production and carbon optimization. There is a clear evidence base for regenerative/
actively managed grazing systems producing substantial soil carbon sequestration benefits, with
supporting across-the-fence comparison studies. Net climate impact depends critically on enteric
methane emissions, both in terms of how they’re accounted for and management decisions on the
ground, where local soils/climate and choices around land usage, forage quality/digestibility, and grass-
versus grain-finishing all factor in. Finally, organic cropland increases soil carbon but may show higher
per-unit emissions when lower yields are considered.
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Several critical caveats apply. Variation within management categories is substantial: climate, soils,
land use history, specific practices employed, and species present all profoundly shape outcomes,
as discussed. Evidence gaps persist, particularly for water consumption metrics, long-term carbon
permanence, and whether reported findings hold at scale. Some strategies are still rapidly evolving.

Forinvestors particularly concerned about specific risks or opportunities, this analysis indicates where
strongest evidence exists for meaningful differentiation. Asset allocators should approach certification
claims with appropriate scrutiny: the presence of a label does not guarantee empirically verified
outcomes, and baseline conditions matter enormously in determining the magnitude of achievable uplift.

| Building natural capital portfolios across complementary strategies

These differentiated performance profiles suggest institutional investors might productively think
about natural capital allocations through a portfolio lens. Just as financial portfolios balance risk and
return across asset classes, a nature portfolio could balance ecological outcomes across biome types,
combining sustainable forestry for high-biodiversity conservation value, actively managed grazing
for large-scale restoration of degraded lands, and organic/regenerative cropland for supply chain
integration and sustainable production goals.

This approach may offer several strategic advantages. It can potentially diversify risk across different
biological systems with varying vulnerabilities to climate change, fire, or policy shifts. Additionally, it
may allow investors to align different holdings with specific nature targets or disclosure requirements
(i.e., some assets contributing to conservation goals, others to restoration, natural climate solutions,
or ensuring resilient food/fiber production). And finally, it positions portfolios to potentially capture
emerging opportunities as markets for nature-positive products, ecosystem services credits, and
climate-smart commodities continue to evolve at different paces across sectors.

Investment viability

Timberland and farmland are well-established institutional asset classes with decades of performance
history and substantial capital deployment. Portfolio characteristics of these asset classes have been well
documented elsewhere and are summarized here only briefly. Timberland has attracted approximately
$132 billion globally in institutional capital, while estimates of institutional ownership in farmland have
reached $50 billion (Table 2). These asset classes demonstrate similar risk-return profiles. Both offer
low correlation to traditional assets, inflation hedging properties, stable income streams, and favorable
tax treatment through long-term capital gains.
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Ranchland exhibits comparable fundamental characteristics to its more mature counterparts but
remains an emerging institutional asset class. Ranchland has been largely absent from institutional
portfolios due to fragmented deal flow, operational complexity, and limited professional management
infrastructure. The landscape is shifting dramatically: in the United States, over 96% of ranchland
properties are expected to change hands over the next 30 years due to generational transfers, and
large-scale properties (defined as greater than $15M in value) representing 25% of total acreage
are now becoming accessible to institutional capital.”” Pastureland values have also demonstrated
consistent appreciation, reflecting growing institutional recognition of grazing lands as a viable asset
class.

Table 2. Summary Institutional Investment Indicators for Timberland, Farmland, and Ranchland

Ranchland Ranchland
Timberland Farmland (Passive) (Active)
Historical Returns (Annual) 9.35% 10.15% 6.92% 12.88%
Volatility (Std Dev) 8.37% 6.82% 7.6% 7.53%
Sharpe Ratio 0.79 1.09 0.55 1.34

Correlation to US
domestic stocks (Russell -017 -0.05 -0.23 -0.23
3000;1998-2023)

Correlation to inflation 037 0.07 0.34 034

Emerging.
Estimated $5bn/
year deal flow in

us.

Emerging. Estimated
$132 billion $50 billion S5bn/year deal flow
in US.

Institutional Market Size
(estimated)

Notes: Timberland statistics are for the 1990-2024 period unless otherwise noted "'. Farmland statistics cover
the 1992-2024 period unless otherwise noted and are based on the NCREIF Farmland Property Index which
includes only U.S.-based properties '*°. Ranchland statistics are for the 1998-2023 period and based on the
National Ranchland Property Index which includes only U.S.-based properties '>°. Sharpe ratio assumes a risk
free rate of 2.77%, based on 90-day U.S. Treasuries for the 1990-2024 period. Inflation based on Consumer Price

Index 1998-2023 data. Past performance is not indicative of future results.
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Potential contributions to global goals for nature

SFM, actively managed grazing, and organic/regenerative cropland agriculture each vary in their
potential to contribute across Target 2 (“Restore 30% of all degraded ecosystems”), Target 3 (“Conserve
30% of land, waters, and seas”) and Target 10 (“Enhance biodiversity and sustainability in agriculture,
aquaculture, fisheries, and forestry”). It's beyond the scope of this paper to evaluate each system’s overall
potential to support GBF Targets, but worth discussing in brief what is implied by our review (Table 3).

Certified SFM offers moderate to high restoration potential (Target 2) depending on the initial state
of the forest (i.e., on whether certified forests are already high-quality ecosystems or in a degraded
state); and by the same token offers very high conservation value per hectare (Target 3) in maintaining
irreplaceable biodiversity.

Table 3. Contribution Potential of Sustainable Forest Management, Actively Managed Grazing,
and Organic and Regenerative Agriculture to GBF Targets 2, 3, and 10

Target 2 Target 3 Target 10

(Restoration) (Conservation) (Sustainable Production)

Sustainable forest

Moderate to High High High
management
Actively managed ) ) )
. High Moderate to High High
grazing
Organic and .
Low to Moderate Low High

regenerative agriculture

Actively managed grazing meanwhile aligns strongly with Target 2, given the evidence that degraded
grasslands can recover substantial ecological functionality when active/regenerative approaches
are introduced. Actively managed grasslands may also contribute to Target 3 depending on specific
management practices and whether grasslands meet the criteria to be considered an Other Effective
Area-Based Conservation Measure (OECM).

All three systems contribute to Target 10 (Sustainable Production), albeit with different levels of third
party certification widely available. Organic and regenerative cropland also offers some Target 2
restoration potential in terms of soil health and some biodiversity, but within the more limited context
of cropland rather than natural or semi-natural ecosystems like forests and grasslands.
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Conclusion

As disclosure frameworks mature, investors need evidence-based understanding of which strategies
deliver measurable outcomes on specific metrics of interest. The evidence summarized in this report may
be helpful in considering new allocations to natural capital or evaluating current ones. This analysis shows
substantial differentiation exists, grounded in fundamental biological characteristics (think for example
of forests’ vertical complexity, grasslands’ belowground resilience, or croplands’ annual disturbance
regime) that create distinct constraints and opportunities which are then shaped by management
choices. No single strategy optimizes across all dimensions.

A portfolio approach to natural capital may allow asset managers to balance trade-offs across strategies,
for example combining timberland’s conservation value for threatened species with cropland’s supply
chain integration potential and grassland’s restoration scalability, while at the same time managing
risks associated with sector-specific climate impacts, regulatory changes, and market development
that vary significantly across forestry, agriculture, and grazing lands. Success will require constructing
portfolios suited to their own priorities, commitments, and risk exposures; understanding appropriate
baselines and methodological issues for each system; ensuring robust monitoring and verification of
nature-related claims; and maintaining the flexibility to adjust allocations as evidence, markets, and
disclosure frameworks continue to evolve.
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B& Important Information

Important Information

This white paper has been prepared for general informational and educational purposes only. It summarizes
research findings from publicly available academic literature, industry reports, and third-party data sources,
including studies cited throughout the document. The information presented reflects the authors’ interpretation of
this research as of the date of publication and may not reflect subsequent developments in scientific understanding,

regulatory frameworks, or market conditions. [RCP Natura..v.01.10.26 | Word]

This document does not constitute investment, legal, tax, accounting, or other professional advice, and should not
be relied upon to make financial or investment decisions. References to asset classes, management approaches,
ecosystem outcomes, or potential ecological “uplift” are intended to describe general findings in the literature
and do not represent predictions, guarantees, or assurances of future results for any strategy, asset, or investment.
Environmental, ecological, and climate-related outcomes vary significantly by geography, baseline conditions,
management practices, measurement methodology, and other contextual factors, and results reported in specific

studies may not be representative of outcomes elsewhere.

Any discussion of policy, disclosure frameworks, or regulatory trends—including the EU Sustainable Finance
Disclosure Regulation and the Taskforce on Nature-related Financial Disclosures—is provided for informational
context only and should not be interpreted as a description of requirements applicable to any particular entity or

jurisdiction. Participation in such frameworks may be voluntary, evolving, or subject to future changes.

No statement in this document should be interpreted as a recommendation or solicitation to buy, sell, or hold
any security, pursue any investment strategy, or engage in any transaction. Individuals should consult their own
professional advisers before making any decisions related to investment strategy, sustainability commitments,

or regulatory compliance.
While the authors have sought to rely on reputable sources, no representation or warranty is made as to the

accuracy, completeness, or timeliness of the information contained herein. The authors and their affiliates assume

no obligation to update the content and accept no liability for any loss arising from the use of this material.
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