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Paper 3 prepared for the Royal Society of Queensland
Rangelands Management Dialogue
Peter Dart

How have other countries funded environmental services for land
management?
Programs restoring degraded land and maintaining biodiversity in other countries may help us
conceptualise how similar approaches might work for Queensland Rangelands. They illustrate
different systems for providing payment for environmental services (PES) and operate at different
scales with involvement of Government, e NGOs, philanthropy and the private sector including
banks.

Take home points
USA
Since the New Deal Agricultural Adjustment Act of 1933, the US Government has provided funding
for farmers, currently the Farm Act of 2018 with a specific component for Conservation through
Stewardship and Reserve Programs amounting to c. $10 billion AUD per annum. The CRF has
contracted with farmers through reverse auctions, to take 8 million ha out of production,
environmentally sensitive, agricultural land for conservation, some on a renewable, 10-15 year term
but much land also in “continuous enrolment” for “Wildlife Enhancement”.
This CRF funding is additional to the direct subsidies to farmers of support under the Market
Facilitation Program to combat “unjustifiable tariffs”, amounting to US$16 billion covering most
areas of agricultural production including ranching with each farm receiving up to $500 AUD/ha/pa
with a max of $500,000 AUD per farm/pa. These USDA payments represent a considerable
component of the farm income.
The US has established a mitigation banking system for trading environmental credits obtained for
Best Management Practice in relation to stormwater management and wetland conservation. Emission
Reduction Credits issued by the Government of California, cover livestock management and
sustainable forest management practice over c.350,000 ha of forests.
The Montana based American Prairie Reserve program established in 2004 as an eNGO, links 1.2
million ha of public lands through purchase of private lands to create corridors and a seamless
ecosystem, funded by philanthropy and NGO contributions, with current total assets of US$101
million.
A similar larger scheme in Canada, the Saskatchewan Prairie Conservation Action Plan (PCAP)
started in 1998 and now covers c. 3.3 million ha of grassland. The Plan operates through 31 partners
from Government Agencies, industry, NGOs and private agencies each participating in the 3 Steering
Committee Meetings per year. The PCAP focuses on Native Prairie Education and Awareness,
Responsible Land Use and Ecosystem Management. A fulltime manager, part time Education
Coordinator and Stewardship Coordinator and technical support maintain communication and
programming.

China
The environmental crisis prompted a National Program response, designing policies to enhance
environmental services and thereby create an Ecological Civilization through a 4 step program:-
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1.
2.
3.
4.

Conduct a national ecosystem survey and assessment
Map the ecosystems and identify crucial areas requiring ecosystem service provision
Evaluate how best secure the required ecosystem services and evaluate their effectiveness
Translate this into practical and effective policies eg
• zone ecological functions,
• develop compensation method(s) for ecological services provision
• methods for ecological restoration
• establish a sustainable supply of ecosystem services as a national goal
• develop Gross Ecosystem Product (GEP) accounting

The approach is to identify the ecological problem and relevant land restoration science and then
assess and develop ways to provide the required ecosystem services (Ouyang et al 2016). The aim is
to make ecosystem services provision a major component of environmental management with policies
and financial mechanisms to back this up. The recognition of the need to address environmental
degradation was triggered by the massive floods in the Yangtze River Basin in 1988, very costly in
lives, infrastructure, soil erosion and sedimentation.
The data collection covered (i) food production, (ii) carbon sequestration, (iii) soil retention, (iv)
sandstorm prevention, (v) water retention, (vi) flood mitigation, (vii) provision of habitat for
biodiversity. This provided an Ecological Asset Accounting and natural capital assessment for Ecocompensation. Chinese grasslands occupy 2,836,758 km2 (30% of total land area) and deserts
1,276,541 km2 (13.5%), a total of 4,113,299 km2. This area is twice the area of Queensland (1.853
million km2) where Rangelands occupy about 1.5 million km2. Sixty three Key Ecological Function
Zones (KEFZ) covering 4.74 million ha, now provide 60 to 80% of the major ecosystem services.
Ecological compensation policies were enacted to help communities to transition towards new
livelihoods and to promote land conservation. Transfer payments amounted to US$43 billion by 2019
with $US9 billion distributed across 700 counties in 2017. The amount received by individual farmers
is determined at the local level. The funds support national nature reserves and national park
planning, ecological restoration projects and recruitment, training and salaries of rangers to protect
KEFZs, as well as pollution reduction and mitigation measures.
The Sloping Land Conversion Program was established to control soil erosion and dust storms
through taking vulnerable land out of grain production and converting to horticulture and forestry tree
and grassland production. The scheme is one of the largest PES programs in the world with
participation of 124 million farmers and by 2013, reforestation of 31.8 million ha. The outcomes are
mixed suggesting that some ecological states of natural capital may not be restorable although the
claimed benefits are a decline in soil erosion and surface run-off by 30% and siltation in the Yangtze
and Yellow River Basins by 22%, a reduction in wind speeds at the soil surface and dust.

Costa Rica
Record levels of deforestation were reversed by a series of programs starting in the 1990s. Net
reforestation is now occurring with 27% of the land area under protected status and more than 1
million ha has been under PES programs incentivising conservation. Costa Rica now has more than
50% of land under some sort of forest cover. This has led to a profound national cultural shift with
recognition of the need to support livelihoods of rural and indigenous peoples while at the same time
“securing” the environment including more sustainable coffee production with use of legume shade
trees.
The national program of forest land conversion supported by banks eg World Bank and bilateral
grants, was reversed. Debt for nature swap programs involving both commercial and bilateral debt,
have been used more extensively than in any other country. National Parks were created with private
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Foundations also able to establish them albeit with Government representatives on the management
Board. Fiscal incentives were provided through tax deductions for reforestation contracts with mixed
outcomes as for the Australian schemes.
The transformation (effectively cancellation) of National Debt liability to a developed country, with a
collateral investment in local currency into environment restoration projects is an option pursued by
the US through the Tropical Forestry Conservation Act. The Netherlands and Swedish Governments
have also made large debt cancellation swaps with an emphasis on creating readily available local
funds.
The Forestry Law 7575 of 1996 banned land conversion and established a PES scheme, providing
funds for managing forests sustainably and/or undertaking reforestation projects with funding
provided through the National Forestry Financing Institute established under the Law. A WB loan,
GEF grant, Government fuel excise tax (essentially a carbon tax) provided the initial finance. The
very popular program operates on a regional basis for deciding fund distribution to individual
applicants with a 30% applicant success rate. The basic payment for a grant is US$64/ha/yr over a
5year period.
The Guanacaste Conservation Area covers 1,260 km2 of biodiversity hot spots in tropical dry forest,
rain forest, cloud forests and marine protected areas (430 km2). From 1985 to 2015 the Costa Rica
Government funded management support of US$35.5 million which was doubled by input from
15,000 individual donors, a combination of public and private funds, local and international NGOs
and bilateral debt for nature swaps with the US Tropical Forestry Conservation Act, leveraging US
$65 million.
The Forever Costa Rica Association is an NGO established in 2010 and manages the Costa Rica
Forever Irrevocable Trust Fund and a debt for nature swap with the US. The financial inputs to the
trust from The Nature Conservancy, the Gordon and Betty Moore Foundation and the Linden Trust
for Conservation have established a permanent funding mechanism for resource management
activities, particularly marine conservation areas in partnership with Government initiatives.

United Kingdom
Government funded subsidies currently make up more than 50% of farmers income mainly distributed
on a per ha basis rather than targeted at an ecosystem service. A change is scheduled post Brexit
shifting to a public goods production emphasis under environmental land management contracts with
82,500 farmers and land managers involved. The Agriculture Bill 2019-2021 to establish this is still
within the Parliament. Areas best suited for agriculture and those for producing ecosystem services
have been mapped. It is proposed to operate on 3 tiers.
Tier 1 would encourage farmers to adopt environmentally sustainable farming and forestry practices
and they would be paid for taking action rather than delivering outcomes.
Tier 2 would encourage farmers, foresters and land managers with specialist knowledge to deliver
locally targeted environmental outcomes. Payment could be made for such services as tree planting,
flood mitigation, habitat creation, restoration or management.
Tier 3 would pay farmers and land managers who undertake transformational landscape-scale projects
such as restoring major soil degradation.
Under current and proposed UK policy, public sector PES for farmers will continue. An example is
the UK Countryside Stewardship Scheme which now covers 530,000 ha at a cost per annum of 52
million pounds sterling (c. $94 million Aud). PES recipients were contracted over a 10 year period to
deliver agreed land uses such as arable land conversion, maintaining grassland and making provision
for wildlife habitat.
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The UK also has private water company reverse auction projects where farmers undertake agreed
action to protect or improve the quality of the public water supply. Because the outcomes are visible
infrastructure or land management changes the projects are easy to manage and the success of the

pilots suggests that more will follow.
European Union
The EU Natura 2000 program is a network of interconnected protected areas across 28 countries
encompassing 28,000 sites and 1.35 million km2, 18% of the total EU land area, supported by the EU
LIFE program with a budget of €5.4 billion pa proposed for 2021 as part of the Green New Deal. The
EU LIFE funding established in 1992 has leveraged considerable national and other co-funding. The
LIFE program has had significant effects on the regeneration and sustainability of natural capital
including biodiversity, as well as cultural shifts in the acceptance of nature as a component of well
being for EU citizenry. Land purchases of more than 200,000 ha supported the establishment of the
wildlife corridors between the National Parks.
The Common Agricultural Program is largest contributor by the EU towards land management. The
majority (82%) of the subsidies of c. €54 billion per year go to the better off farmers and often drive
environmental damage with little social benefit beyond the farming community (Scown et al. 2020).
From 2021 it is proposed to redirect the subsidies towards achieving the UN Sustainable Development
Goals, the Green New Deal and the green post COVID-19 recovery.

What do these programs mean/indicate for Rangelands Management in Australia?
1. There is a recognised need to curtail production subsidies and transfer to farm and other
enterprises making it more profitable to set aside conservation areas to regenerate natural
capital and environmental sustainability. More funds are available for supporting
environmental services. While both the US and the EU have considerable budget items for
conservation reserve programs already, the coming post COVID-19 period promises a more
concerted support for climate change mitigation programs and biodiversity conservation. In
Australia there has been relatively little fiscal support for these objectives and there needs to
be more if the country is to be serious about climate change and sustainability of the
environment.
2. Funding for Environmental Services supports the amenity values of the environment and this
leads to both tourism and helping make the Rangelands a desirable place to live in with more
diverse livelihoods available within the communities. The US short and long term acquisition
(rental) of land by the Government to take land out of production, has very beneficial effects
on the riparian zones, biodiversity habitat and protection of unique landscape features.
3. Many examples exist of Governments and governance at all levels, collaborating with private
donors, banks, eNGOs and landholders to manage land for conservation and environmental
services. It would not be difficult to adapt such models to the Australian situation if there was
the political will.

More detail on country programs for PES
United States
The approaches of the New Deal Agricultural Adjustment Act of 1933 and the establishment of the
Soil Conservation Service in 1935 in dealing with the collapse of agriculture and soil degradation in
mid-west USA characterised by massive dust storms and images of families who walked off their
farms trekking towards California and a new life, are writ large in legend. The schemes, which
provided support for families with work off-farm through the Civilian Conservation Corps (1933) to
develop infrastructure that would support agricultural production but also for land restoration, have
continued to this day through the USDA Agriculture Improvement Act (Farm) 2018 which has a
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component specifically for Conservation: Title 11 with $6.5 billion ($9.3bn AUD) funding in 2010
(USDA 2018). This aims to increase the extent of the Conservation Reserve Program (CRP) from 24
million acres to 27 million acres (9.7m ha to 12m ha) by 2023 with increased funding for the
Environmental Quality Incentives, a Conservation Stewardship Program and the Regional
Conservation Partnership Program. Other programs with smaller levels of funding, target specific
issues such as wetlands management.
The CRP is in essence, a Government land rental scheme which takes private land out of production
through a reverse auction mechanism, thus removing from the market the goods that land would have
produced, while paying for land restoration as a PES scheme (CRS Reports 2020; Mandle 2019). The
contracts are for an initial period of 10 to 15 years with options to continue the annual payments. The
USDA estimates that the CRP has prevented over 8 billion tonnes of soil from eroding and restored
275,000 km of streams with riparian buffer strips. The bids to change land management are assessed
against a set of criteria covering benefits to wildlife habitat, water quality and reduced erosion, run off
and leaching, air quality benefits from reduced wind erosion, all of which are likely to endure beyond
the contract period. Land can be offered for Continuous Enrolment at any time without competitive
bidding. Another subprogram covers Grassland Enrolment.
The critical conservation initiatives administered and funded by USDA are •

Environmental Quality Incentives Program (EQIP)

•

Conservation Stewardship Program (CSP)

•

Conservation Reserve Program (CRP)

•

Wildlife Habitat Incentive Program (WHIP)

•

The Regional Conservation Partnership Program (RCPP) administered by the Natural
Resources Conservation Service of the USDA

An analogous approach could be for an Australian Governance Agency to provide fiscal support for
removing land from cattle, sheep or goat production by paying the landholder a wage to undertake
land stewardship activities and to relinquish the lease so that the land could be redesignated as a
protected area. If there is a financial loan associated with the lease as the collateral asset, then
negotiations with the bank(s) on ways to write this off or restructure (perhaps through a Rural
Reconstruction and Development Bank, Katter 2019) would be needed at the individual farm level.
The Australian Government funded the similarly motivated Environmental Stewardship Program,
implemented from 2007 to 2012 with covenants and contingency funding for private land
management commitments extending to 2024. The program operated as a reverse auction system
with private land owners bidding to improve habitat quality across the landscape with buffers for high
quality remnants of endangered species, ecological communities, Ramsar wetlands and World
Heritage Areas, offering to maintain improved long-term protection. The program sought to create
enduring changes in attitudes and behaviours of the land managers towards environmental protection
and sustainable land management practices (Burns et al. 2016).
The USDA also manages the farm subsidies programs which are meant to stabilise farmers’ incomes
over variations year to year of production and profitability as affected by the weather and market
prices, while ensuring a stable food supply. Crop Insurance Provision, Price Loss Coverage and
favourable loan schemes funded by USDA are the basis of current support mainly for cropping
enterprises. The Agriculture Risk Coverage Program provides income support tied to historical base
acres production not current production ie provides income continuity of the covered commodities.
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The USDA has also since 2018 been providing relief funding to farmers to “combat the estimated
impacts of unjustified retaliatory tariffs on US agricultural goods”
(https://www.usda.gov/media/press-releases/2019/07/25/usda-announces-details-support-packagefarmers ), the subsidies amounting to $16 billion in 2019 mainly under the Market Facilitation
Program with each farm receiving US$37 to $370/ha (c. $50 to $500AUD) covering crop and animal
producers including ranching with a maximum payment per enterprise of US$500,000. These
subsidies are additional to the payments under the Conservation Stewardship scheme.
The American Prairie Reserve is an innovative model for conservation of rangelands, Montana based,
connecting 1.2 million hectares of public lands with purchases since 2004 of 175,000 ha of private
lands, aiming to finally create a seamless and fully functioning ecosystem with wildlife corridors
https://www.americanprairie.org/our-story . The project was initiated by an assessment in 1999 by
The Nature Conservancy of the need for ecoregional planning for the Northern Great Plains Steppe
which prompted WWF to initiate a program to preserve Montana’s Northern Great Plains which
became the NGO American Prairie Foundation in 2001, with total assets in 2019 of US101.3 million.
The initial scientific support of the WWF was critical to the success of the Foundation. The
Foundation has a very distinguished 11 member Scientific Advisory Council.
A similar Saskatchewan Prairie Conservation Action Plan (PCAP) https://www.pcap-sk.org/home
started in 1998 and operates as a partnership of 31 partners - multisector Government Agencies
(Federal, Provincial, local and Indigenous), industry, NGOs and private agencies. The remaining
grasslands in Saskatchewan cover an area of c.3.3 million ha, about 13.7% of the original 24.4 million
ha. The PCAP focuses on Native Prairie Education and Awareness, Responsible Land Use and
Ecosystem Management and since 2011 has hosted workshops on restoration and reclamation and
development of the 2019 to 2023 Framework https://www.pcap-sk.org/rsu_docs/documents/pcapframework-2019-2023-web.pdf , bringing together >1,500 participants over 6 events.
Each Partner Organisation has a representative that participates in the Steering Committee meeting
three times per year. An Executive Committee made up of the PCAP chair, with four to five Partner
representatives which has oversight of business and operational matters. A fulltime manager, part
time Education Coordinator and Stewardship Coordinator and technical support maintains PCAP
communication and programming, operating out of the Saskatchewan Stock Growers Association
Office.
Another development in the US is the establishment of mitigation banking whereby credits from
environmental projects can be traded eg for management of stormwater in Washington DC,
biodiversity conservation and climate change mitigation in California through forest offsets (Mandle
et al. 2019). The stormwater project was aided by Green Infrastructure Regulation by the DC
Department of Energy and Environment in 2013, establishing the Stormwater Retention Credits for
developments installing water retention systems and Best Management Practice Credits (SRC) eg for
green buildings which reduce pollution in the run-off water and reduce energy consumption etc.
The DC response was in response to the US EPA Clean Water Act requirement. These credits are
established by the DC Government Regulator and the system is efficient if the value of these excess
credits which are traded is less than the fee charged if the Government undertakes its own stormwater
management. Projects must undertake actions to produce mitigation and thereby produce BMP credits
with certification from the DOEE with the number based on the stormwater retention value. These
BMPs can then be used to offset the regulated development requirement with excess units available
after project monitoring by the Government Regulator shows that they are surplus to the original
regulatory requirement and can then be traded.
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Alternatively, a regulated requirement for stormwater retention can be covered by purchase of the
needed credits. The DC DOEE then registers the credits in the name of the new owner. Properties
who undertake stormwater retention activities such as converting an impervious surface to a
permeable green cover, can apply for their BMP activities to be assessed by the DOEE and credits
granted which are then available to enter into the market. Companies and eNGOs have been
established which fund, generate and manage private sector activity to generate these BMPs and SRCs
and their trade. The DOEE monitors and verifies the credit production and trading processes and has
set up a price lock program which provides for purchase and trade of credits by the DC Government
at a guaranteed price over a twelve year period.
A similar principle applies to the establishment of the more than 1,300 wetland mitigation banks
established across the US and approved for selling of credits, that was established in 2008 under the
Clean Water Act and overseen by the EPA and the US Army Corps of Engineers. The banks are
based on the mandated “no loss of wetlands from developments” and establishment of a regulated
offset program based on a credit system to allow for development projects to offset their liability.
These two offset programs show how Government Regulation can set up the business opportunities
and market based mechanisms for securing and even enhancing natural capital. While this may be so,
wetlands continue to be lost in the USA.
California enacted in 2006 the California Global Warming Solutions Act which limits the state to
1990 emissions level by 2020, partly through a Cap and Trade system established. Under this program
offset credits can be purchased from verified emission reduction from different initiatives including
forest management, elimination of ozone depleting substances, livestock management, methane
capture from mines, improved rice cultivation practices. The majority of available offsets come from
forestry. Suppliers are Offset Project Operators responsible for ensuring that the projects reduce
emissions and for forestry based credits OPOs need to own forests, be Government approved and
follow a Verified Carbon Standard protocol.
By design forest mitigation is only a small 8% fraction of the allowed credits and only currently
account for 2% of the cap and trade market (Anderson et al 2017). Forestry credits were additional to
BAU and have many social (water quality and amenity, recreational value) and biodiversity (wildlife)
co-benefits. Currently across the US 349,000 ha of forests are under sustainable forest management
and guaranteed to remain so for at least 100 years. Current assessments of the forest offset program
do not take into account changing fire regimes, or climate change impacts, benefits and risks. Doing
so could enhance project value.

China
A major Program in China is “designing policies to enhance environmental services” (Ouyang et al
2019) with a new governance structure which addresses the severe environmental crisis with major
reforms across all social sectors to promote green growth. “It seeks to promote environmental quality
and human livelihoods by enhancing and sustaining environmental services” through a 4 step program
1.
2.
3.
4.

Conduct a national ecosystem survey and assessment
Map the ecosystems and identify crucial areas requiring ecosystem service provision
Evaluate how best secure the required ecosystem services and evaluate their effectiveness
Translate this into practical and effective policies eg
• zone ecological functions,
• develop compensation method(s) for ecological services provision
• methods for ecological restoration
• establish a sustainable supply of ecosystem services as a national goal
• develop Gross Ecosystem Product (GEP) accounting
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The approach is to identify the ecological problem and relevant land restoration science and then
assess and develop ways to provide the required ecosystem services (Ouyang et al 2016). The aim is
to make ecosystem services provision a major component of environmental management with policies
and financial mechanisms to back this up. This will require engagement of local residents and other
stakeholders in the policy making and implementation. The new pathway of the State Council and
President Xi is called the creation of an Ecological Civilization.
The recognition that there was an urgent need to address the environmental degradation resulting from
the rapid economic development was triggered by the massive soil erosion and deforestation resulting
from the massive floods in the Yangtze River basin in 1998 when thousands of people were killed and
more than 13.2 million were made homeless, with a US$36 billion cost of property damage. The
north and far north Queensland Rangelands were devastated by a similar flood event in 2019 caused
by the monsoon trough with an estimated death of 500,000 cattle and 30,000 sheep (replacement cost
estimate $376 million), loss of infrastructure ($100 million), carcass disposal costs ($47 million)
(Deloitte Access Economics 2019).
The Australian Collaborative Rangelands Information System (ACRIS) was established to store and
analyse the ecological condition data that is at the nub of the Chinese Environmental Services
program. But sadly and most unfortunately ACRIS was shut down as part of Federal fiscal budget
austerity in 2014.
The Chinese data collection encompassed
I.
II.
III.
IV.
V.
VI.
VII.

food production
carbon sequestration
soil retention
sandstorm prevention
water retention
flood mitigation
provision of habitat for biodiversity

This provided an Ecological Asset Accounting and natural capital assessment for Eco-compensation
(Ouyang et al 2016). Chinese grasslands occupy 2,836,758 km2 (30% of total land area) and deserts
1,276,541 km2 (13.5%), a total of 4,113,299 km2. This area is twice the area of Queensland (1.853
million km2) where Rangelands occupy about 1.5 million km2. Priority areas for ecosystem services
provisioning in China were mapped and designated. They account for most of the services targeted
nationally ie 83% of carbon sequestration, 78% of the soil retention, 59% of sandstorm prevention,
80% of water retention, 56% of biodiversity habitat services although the priority areas only comprise
37% of the area of China. This very large data set especially the spatial patterns is critical to the
development of priorities and helps identify the nature of the inputs required to provide the ecosystem
services.
A series of new policies were designed and implemented including:•
•
•
•

Ecological functional zoning
Ecological compensation
Ecological restoration
Gross Ecosystem Product accounting

Sixty three Key Ecological Function Zones (KEFZ) covering 4.74 million ha, now provide 60 to 80%
of the five major ecosystem services. These maps guide spatial planning towards sustainable
development across China. The KEFZ are designated “restricted development zones” thereby
protecting the areas for sustainable provision of ecosystem services, from development.
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Ecological compensation policies were enacted to help communities to transition towards new
livelihoods and to promote land conservation. Ecological transfer payments started in 2008 with $US
904 million distributed across 200 counties, growing to $US9 billion in 2017 across 700 counties. By
2019 the Government had distributed US$43 billion towards ecological transfer payments. The
funding level is determined at the county level and the Provincial Government is responsible for the
supervision of activities.
The central Government undertakes regular monitoring assessments of the effectiveness of the fund
transfers, particularly with respect to performance of local government fiscal responsibility, support
for provision of ecosystem services especially water quality, how public services operate and level of
poverty alleviation. The outcome of these assessments condition the level of future payments to the
county and if the services are continuing to deteriorate below the 2009 level then a cut of 20% of the
transfer payments is made.
The central funds are aimed to provide for ecological restoration and protection as well as basic public
services such as education and health care. The funds support national nature reserves and national
park planning, ecological restoration projects and recruitment, training and salaries of rangers to
protect KEFZs, as well as pollution reduction and mitigation measures.
“China’s degraded ecosystems now dominate the national landscape” hence the major emphasis on
their restoration to enhance ecosystem services through the wide range of specifically targeted
programs (Ouyang et al 2019; Zhang et al 2016). The Grain to Green Program (GTGP) also known as
the Sloping Land Conversion Program, might provide some insights for the approach to restoring and
managing Rangelands in Queensland. Soil erosion linked to deforestation and land conversion to
cropping in China is a major issue leading to land degradation and poor air quality in cities. The
deforestation in the upper reaches of the Yangtze and Yellow Rivers led to soil erosion which made
the system vulnerable to massive floods.
The GTGP provides farmers with grain in lieu of what is foregone from the land use conversion, seed
and seedlings to plant and cash subsidies for their conversion of cropland on steep slopes to forest and
grassland (Liu et al. 2008; Ouyang et al. 2019). Cash payments are dependent on the successful
survival of the plantings. The scheme is one of the largest PES programs in the world with
participation of 124 million farmers and by 2013 reforestation of 31.8 million ha. Targets are set in a
top-down process by the National Forestry and Grassland Administration and implementation is
decentralised down to local governments who work to develop the voluntary enrolment in the scheme
by individual households. The program led to a decline in soil erosion and surface run-off by 30% and
siltation in the Yangtze and Yellow River Basins by 22%, a reduction in wind speeds at the soil
surface and dust.
A comprehensive evaluation by the Chinese Academy of Science and Ministry of Environmental
Protection of the improvements in ecosystem services of these investments in natural capital from
2000 to 2010 recorded an overall improvement but with regional differences remaining and habitat
provision for biodiversity, air and water quality still declining (Ouyang et al 2016). An evaluation of
case studies of PES programs in China indicates that they are often poorly conducted and rarely
examine economic efficiency (Yang and Lu 2018). The mixed outcomes of the programs suggests
that some of the highly altered ecological states of the natural capital may not be reversible (Zhang et
al 2016).
The take home message for the Rangelands Management in Queensland is that some ecosystems may
have changed permanently, that restoration needs to be targeted and feasible, and that projections of
losses in biodiversity and ecosystem services need to be incorporated in planning for development.
Comprehensive evaluation and mapping of the current status of the ecosystem services provided by
natural capitals should be at the core of any new management approach.
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Costa Rica
Costa Rica was known for its record high deforestation rate and outstanding biodiversity, but the
recognition in the 1990s of the intrinsic value of this natural capital led to development of an
ambitious and novel system of payment for these environmental services. Net reforestation is now
occurring with 27% of the land area under protected status and 20% or more than 1million ha has
been under PES programs which incentivized conservation. The PES programs have evolved over
time along with a significant cultural change. While the complementary programs have “secured” the
environment they are noticeable for improving the livelihoods of rural and indigenous peoples
(Quesda 2019).
Debt for nature swap programs involving both commercial and bilateral debt, have been used more
extensively than in any other country. Natural forests were very extensive (c.95% cover) when the
Spanish arrived in 1520s with shifting agricultural systems widespread. The fertile central valley was
occupied by the settlers by the end of the eighteenth century and waves of new settlers then moved
into the forested areas, creating a frontier “culture” the basis being that such lush forests must be on
very fertile soils and clearing them for agriculture was the way to go with cattle ranching, coffee and
banana crops Forest cover had decreased to < 30% by the late 1980s. The World Bank gave credit for
cattle production expansion in the 1970s. Standing trees were perceived to have no value and not
acceptable as a collateral for bank loans. Extraction of high value timber trees did considerable
damage to the remaining forest.
Along with a collapse of the global markets for agricultural products in the 1980s, a conservation
movement was growing. Along with the land use change of the forests, decrees established
inalienable areas that could not be privately owned. In 1945 National Park legislation was introduced
and a National Park Service established. Protected areas were then progressively reserved eg
alongside the new Pan-American Highway and volcanic craters, and now account for 12% of the land
area along with an additional 15% in some form of protection such as a protected area, refuge or
reserve. However, charcoal production in these areas continued with destruction of oak forests.
Many new National Parks were then declared with the Government establishing a National Parks
Foundation in 1978. In Costa Rica a Foundation can operate as a private entity but with Government
appointing 4 out of the 5 board members. Others conservation foundations followed. The
Government started a fiscal incentive for reforestation through tax deductions. Tax liabilities could be
deducted (converted) by buying into reforestation contracts. As with the Australian scheme the
program had mixed outcomes with plantation failures and tax reporting errors.
The failures led to a new scheme focused on small landholders particularly those in cooperatives
which would provide funds in advance for planting trees on areas up to 5ha.
Tree planting was also boosted by the establishment of debt-for-nature swaps in 1988. These allowed
for debt held in developing countries in commercial banks to be traded (sold) on the secondary market
and purchased at a considerable discount by a private donor or NGO or a developed country
government. This discounted debt was then changed into (swapped for) local currency bonds at the
Central Bank of the developing country which provided local currency funds for forest related
projects such as establishing a new protected area.
This process of debt swaps was then used to transform Developed Country debt with the Developing
Country into conservation projects. For example the United States passed the Tropical Forestry
Conservation Act which allowed its debt to be swapped for conservation. Such Developing Country
debt currently stands at more than US$1trillion so there is considerable scope for further swaps. Large
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swaps were undertaken by the Swedish and the Netherlands Governments which provided readily
available local funds.
It is unlikely that commercial banks would allow such debt swaps in the Australian context.
However Government funding for tree planting or biodiversity conservation or land stewardship that
is managed through a local organisation eg NRM Corporation or local council or a landholder
cooperative, that provides oversight and monitoring of the project (“owns it”) would enable a
distribution of Government funds which reduces the risk of misuse of project funds and reinforces the
path to the outcome desired, of biodiversity conservation.
Coffee production integrated Costa Rica into the converted world economy. Initially the retention of
large trees for shade and the planting of legume trees also for shade and nitrogen fixation, was the
main cultivation practice, and interestingly with the culture change around forest value and fair trade,
this is now being revived.
The Costa Rica Government then established a PES scheme through the Forestry Law 7575 in 1996
which banned forest land conversion and provided funds for managing forests sustainably or
undertaking reforestation projects with funding managed by the National Forestry Financing Institute
established under the Law. Initial finance came from a World Bank loan and GEF (Global
Environment Facility) grant along with a Government fuel excise tax in essence a carbon tax. The
program was regionalised with 7 offices handling and deciding on individual applications from
NGOs, cooperatives and regional agricultural centres.
Most of the funds have gone to forest conservation and reforestation rather than sustainable forest
management which was deemed to be mainly self sustaining. An outcome has been the establishment
of 200 private conservation reserves. This PES scheme has reversed the deforestation in Cost Rica
with focus on forest protection, commercial reforestation, agroforestry, and regeneration in degraded
areas. The basic payment is US$64/ha/year over a five year period. The program is very popular
with a current success rate for applications of 30%. Indigenous communities make up about 10% of
the beneficiaries. Communities living in the buffer zones of the protected areas have a more than 10%
higher income that other similar communities elsewhere.
A separate Sustainable Biodiversity Fund is supported with grants from GEF and KFW the German
Cooperation Bank, along with private contributions supporting PES payments for management of
“hotspots” and biodiversity corridors.
Over the period 1997 to 2012 these PES schemes covered about one million ha and protected more
than 860,000ha of forest and reforested 60,000ha, with 16,000 providers. Costa Rica now has more
than 50% of land under some sort of forest cover.
The Guanacaste Conservation Area covers 1,260 km2 of biodiversity hot spots in tropical dry forest,
rain forest, cloud forests and marine protected areas (430 km2). From 1985 to 2015 the Costa Rica
Government funded management support of US$35.5 million which was doubled by input from
15,000 individual donors, a combination of public and private funds, local and international NGOs
and bilateral debt for nature swaps with the US Tropical Forestry Conservation Act, leveraging US
$65 million.
The Forever Costa Rica Association is an NGO established in 2010 and manages the Costa Rica
Forever Irrevocable Trust Fund and a debt for nature swap with the US. The financial inputs to the
trust from The Nature Conservancy, the Gordon and Betty Moore Foundation and the Linden Trust
for Conservation have established a permanent funding mechanism for resource management
activities, particularly marine conservation areas in partnership with Government initiatives.
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Costa Rica has led the way in Government recognition of the need to halt deforestation, and eliciting
financial support through development of the debt for nature swaps of both commercial and bilateral
debt, complemented by interactions with private donors, International and National NGOs,
international agencies such as the World Band and GEF and bilateral funding. The key to this success
would seem to be the Government and community recognition of the issue of deforestation and
commitment to (pride?) in the restoration activities, making Costa Rica success internationally
known. Costa Rica houses CATIE the famous regional Tropical Agricultural Research and Higher
Education Institute which has roots going back to 1942. CATIE supports forestry and agroforestry R,
D & E with a tertiary graduate program since 1946 and CATIE graduates have been instrumental in
the development of forestry PES in Costa Rica .

United Kingdom
Government funded subsidies currently make up over 50% of farmers’ income mainly on a per ha
basis rather than targeted at an ecosystem service. A change is scheduled after Brexit
https://theconversation.com/agriculture-bill-heres-what-it-means-for-farming-and-the-environmentafter-brexit-130091 shifting from a per ha basis of payments to a public goods production emphasis
under environmental land management contracts over the next 7 years with 82,500 farmers and land
managers involved. The Agriculture Bill 2019-21covering these changes is still being considered by
the UK Parliament and is based on the desire to significantly improve value for money in the PES
schemes. The process started with mapping areas best suited for agriculture and those best suited for
producing ecosystem services. It is proposed to operate on 3 tiers.
Tier 1 would encourage farmers to adopt environmentally sustainable farming and forestry practices
and they would be paid for taking action rather than delivering outcomes.
Tier 2 would encourage farmers, foresters and land managers with specialist knowledge to deliver
locally targeted environmental outcomes Payment could be made for such services as tree planting,
flood mitigation, habitat creation, restoration or management.
Tier 3 would pay farmers and land managers who undertake transformational landscape-scale projects
such as restoring major soil degradation.
https://www.fwi.co.uk/business/payments-schemes/environmental-schemes/environmental-landmanagement-scheme-what-we-know-so-far
Under current and potential UK policy, the public sector funds private sector PES for farmers to take
part in the UK Countryside Stewardship Scheme established in 1991 which now covers 530,000 ha at
a per annum cost of 52 million pounds sterling (c. $94 million Aud). The scheme aims at sustaining
the beauty and diversity of the rural landscape and provision of wildlife habitat. PES recipients were
contracted over a 10year period to deliver agreed land uses such as arable land conversion,
maintaining grassland and making provision for wildlife habitat.
The scheme could be improved by being based on outcomes rather than inputs and this would allow
farmers more flexibility to innovate and incorporate existing knowledge into the environmental
provision which could be extended through training sessions.
Issues that need to be dealt with include making sure all ecosystem services are included in the
outcome assessment ie co-benefits such as amenity value accounted for. The different units used to
measure outcomes and payments need to be commensurable but also account for values that cannot be
robustly assessed in monetary terms. Biodiversity is a challenge and generally agreed objectives based
on legislation and ecological knowledge should be incorporated into assessments of proposed
schemes for PES. Temporal variation such as climate change need to be incorporated into analysis of
project proposals as options for land management will change as the world heats up. In operation the

013

PES schemes have moved to being assessed as part of a catchment and its intrinsic environmental
values.
Diffuse effects (externalities) of land management, change in response to environmental drivers eg
climate change and social equity, and need to be appropriately valued and assessed at a relevant scale
and this is especially the case when these externalities manifest perhaps beyond the time frame of the
current project contract . This then enables a more comprehensive and relevant comparison of
different land uses.
The UK also has private water company reverse auction projects where farmers undertake agreed
action to protect or improve the quality of the public water supply. Because the outcomes are visible
infrastructure or land management changes the projects are easy to manage and the success of the
pilots suggests that more will follow.

European Union
The EU nature protection legislation offers protection for 1,500 animal and plant species and 200
habitat types, to create a continent wide, ecological network of protected areas across 28 countries,
called Natura 2000. It covers 28,000 sites and covers 1.35 million km2, 18% of the EU’s total land
area. Strategic land purchases of more than 200,000 ha under the EU LIFE program budget was
instrumental in extending the area covered under land management agreements, both private land and
National Parks.
In 2019 the EU instituted the European Green Deal, with one aim to preserve and restore Europe’s
natural capital under the EU Biodiversity Strategy for 2030 with funding of €20 billion per year as the
EU contribution to the global biodiversity crisis. The aim is to extend the legally protected areas in
Europe to at least 30% of land area or 134 million ha with specific trans-European, ecological
corridors (cf Queensland Rangeland area of c.150 million ha).
The EU LIFE Program https://ec.europa.eu/easme/en/life , started in 1992, is the key funding
instrument for nature conservation and biodiversity health. Besides these benefits the Life program
has demonstrated the “social and economic benefits that nature provides” and changed attitudes
towards nature conservation within the EU citizenry. It has leveraged national and other co-funding
ensuring long-term sustainability. The proposed budget for 2021 is €5.4 billion pa.
The major input to rural communities in the EU was through the subsidies under the Common
Agricultural Program amounting to about €54 billion per year since 2006 (c. 38% of the EU budget),
as part of the global agricultural subsidies amounting to over $700 billion per year. These subsidies
often drive environmental damage with little broader social benefit beyond farming. At present 82%
of direct payments go to 20% of the better off farmers.
A dialogue is in place in the EU to redirect the subsidies to support farmers to implement environment
and climate-friendly practices, outlined in the UN Sustainable Development Goals 2030, the Green
New Deal and green COVID-19 recovery (see critique by Scown et al. 2019). The policy evolved
from payments such as price support to increase to production (Pillar 1) towards payments for keeping
land out of production (set aside) or at least 5 years (Pillar 2 payments) with an environmental
sustainability emphasis transforming farmers into environmental stewards.
In the UK before Brexit this developed into the Higher Level Stewardship scheme in which farmers
were paid to set-aside a 4 to 5 metre margin around cropped fields (to replace the ploughed-in hedges
instigated by the earlier manifestations of the CAP!) and a buffer of uncropped land adjacent to a
waterway, wetland, or woodland area.
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