Corporate Guidelines
for the Economic Valuation of
Provisioning Ecosystem Services

GVCES BUSINESS INITIATIVES
The Center for Sustainability Studies (GVces) of the
Business Administration School at Getulio Vargas
Foundation (FGV-EAESP) is an open arena for study,
learning, insights, innovation, and knowledge
production, formed by people with multidisciplinary
background, engaged and committed, with an
authentic desire to transform society. GVces activities
are based on the development of public and private
management strategies, policies and tools to promote
sustainability for local, national and international
scenarios, driven by four major pillars: (i) training
activities; (ii) research and knowledge production;
(iii) debates and exchange of information; and (iv)
mobilization and communication.

Under this context, the Companies for the Climate
(EPC) Platform, Innovation and Sustainability in the
Value Chain (ISCV), Local Development and Large
Projects (Local ID), Trends in Ecosystem Services (TeSE),
and Applied Life Cycle (CiViA) are GVces Business
Initiatives for networked co-creation of strategies,
tools, and public and business policy propositions
related to sustainability. We handle issues concerning
local development, ecosystem services, climate, and
value chain.
Here are GVces Business Initiatives in 2015:

In order to adapt to climate change, a new version of the tool to
elaborate business strategies was developed, with three pilot projects.
The simulation of the Emissions Trading System (EPC ETS) completed
two years of operation. Additionally, a working group elaborated
propositions for implementing the Low-Carbon Industry Plan.
Cycle targeted at identifying opportunities for innovation in sustainability
in logistics processes of large enterprises, leveraging small and medium
businesses. The Supply Management WG, also sponsored by the initiative,
developed a protocol to build a Risk Matrix for the supply chain.

Development of business guidelines to monitor local development and
assess impacts in territories where large projects and/or supply chains
operate. A call for cases was conducted to identify experiences of large
enterprises related to both topics covered throughout the year. Four
initiatives were selected, in Brazil and in Latin America.
Development of guidelines for provisioning ecosystem services and
guidelines for the noneconomic valuation of cultural ecosystem services
(in partnership with Local ID). Besides, pilot projects were conducted with
the companies, based on the Corporate Guidelines for the Economic
Valuation of Ecosystem Services (DEVESE 2.0).
Training of managers on methods to quantify carbon footprint, with
hands-on experience based on pilots. Development of a calculation
tool to quantify the carbon footprint of products (goods and services),
supported by an emission factor data base with over 200 processes
adapted according to the Brazilian scenario.
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INTRODUCTION
Provisioning ecosystem services result from ecologic
processes that produce tangible goods which are
somehow useful to human beings, producing wellbeing. Basically, the goods provided by ecosystems
can be classified as: i) food, when directly assigned to
human food or animal feed; or ii) input, when used
as components for a variety of products (including
industrial food).
This document aims at complementing the Corporate
Guidelines for the Economic Valuation of Ecosystem
Services (DEVESE) by describing a general method
for valuation of provisioning ecosystem services that
should be applied to most of the ecosystem services
that are relevant for the Brazilian economy1.
In the context of these guidelines, we consider both
ecosystem goods that result in anthropic production
activities, i.e.; agricultural systems and aquaculture,
and the ones that result from direct removal from
natural areas, i.e.; extractivism.

In the quantification and economic valuation of these
provisioning services we cover dependencies, impacts
felt in the business, and externalities.
Considering these guidelines address many
provisioning ecosystem services for target ecosystem
goods (BEI, in the Brazilian Portuguese acronym) with
a varied relationship with businesses, we suggest
two economic valuation methods: the indirect
Replacement Cost Method (RCM, Annex 1), and the
Marginal Productivity Method (MPM, Annex 2)2.
RCM valuation contributes to estimate the costs of
actions needed to recover failures in target ecosystem
good provisioning, and should be applied whenever
there is a substitute good. MPM generates an estimate
of those losses, without considering replacement (or
prevention).
The methodological procedures described in this
document can be implemented by using the
DEVESE calculation tool, provided by TeSE for free
(www.fgv.br/ces/tese).

1. Water provision and the biomass fuel provisioning ecosystem services are described in details using their own methodology because they are the most relevant
provisioning ecosystem services for TeSE member companies' sustainability agenda. They can be found in DEVESE 2.0 publication.
2. The direct valuation using the Market Price Method (MPMe) would be the third option, for the reasons we will list further, under the ‘Important Remarks’ topic.
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PROVISIONING
ECOSYSTEM
SERVICES

Dependency
Dependency, in this case, refers to the amount of
target ecosystem goods needed to meet the business
demand for production or service provision.
Quantification
Physical metric: DQd = Qd/Qpmax
Where Qd = Qu + Qun
Where: DQd = Dependency on the quantity of BEI
demanded;
Qd = Quantity of BEI demanded, in its
corresponding physical unit;
Qu = Quantity of BEI currently used, in its
corresponding physical unit;
Qun = Quantity of the BEI demanded, but
currently unavailable, in its corresponding
physical unit;
Qpmax = Maximum quantity of products that
use BEI in the process, in its corresponding
physical unit.
Valuation
Valuation using the Replacement Cost Method,
RCM: It estimates, in this case, the costs the business
would need to pay to replace the amount of BEI it
demands.
Value of dependency = Qds x $ps + $logs
Where:
Qds = Quantity of the substitute good needed
to fully meet the demand for BEI, in its
corresponding physical unit;
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$ps = Market price of the substitute good, in
BRL; and
$logs = Cost of logistics to import and/
or adapt the structure and the production
process to work with BEI substitute good, in
BRL.
The substitute good can be the same BEI currently
used by the company, but imported from another
region, or an alternate substitute good that has the
same function in the production process. Thus, the
yield of the substitute good may be different from
the currently used BEI and, therefore, the quantity
demanded (Qds) should be adjusted accordingly.
Valuation using the Marginal Productivity
Method (MPM): It estimates, in this case, the revenue
losses the business would have if BEI were unavailable
in the quantity demanded.
Value of dependency = Lqd x $sp
Where:
Lqd = Loss in production due to full
unavailability of BEI quantity compared to
total demand, in its corresponding physical
unit; and
$sp = Selling price of goods that could not be
produced due to BEI unavailability, in BRL.
Estimate of Lqd should be calculated through a “doseresponse” function, representing the relationship
between the quantity of BEI (the doses) and the
corresponding quantity of products that use BEI
in the business process (the responses). When BEI
is a finished product. i.e.; it is not an input for other
products in the business, this relationship will be 1:1
(one unit of the good will be the equivalent to one
unit of the product sold by the company). In cases
where BEI is an input, however, determining Lqd can
be more complex.

Impact
Impact, in this case, refers to the consequences of
unavailability of BEI demanded for the business
activities.
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Quantification
Physical metric: IQun = Qun/period
Where:
IQun = Impact of unavailability of BEI
demanded.
Valuation
Valuation using the Replacement Cost Method,
RCM: It estimates, in this case, the costs the business
would need to pay to replace the unavailable amount
of BEI it demands.
Value of impact = Quns x $ps + $logs
Where:
Quns = Quantity of the substitute good
needed to compensate for BEI unavailability,
in its corresponding physical unit;
$ps = Price of the substitute good that will
compensate for BEI unavailability, in BRL; and
$logs = Cost of logistics to import and/
or adapt the structure and the production
process to work with BEI substitute good, in
BRL.
Valuation using the Marginal Productivity
Method (MPM): It estimates, in this case, the financial
revenue losses the business would have if BEI were
unavailable in the quantity demanded.
Value of impact = Lqun x $sp
Where:
Lqun = Loss in production due to BEI
unavailability; and
$sp = Selling price of goods that could not be
produced due to BEI unavailability, in BRL.
Estimate of Lqun should be calculated through
a “dose-response” function, representing the
relationship between the quantity of BEI (the doses)
and the corresponding quantity of products that use
BEI in the business process (the responses). When BEI
is a finished product. i.e.; it is not an input for other
products in the business, this relationship will be 1:1
(one unit of the good will be the equivalent to one
unit of the product sold by the company). In cases
where BEI is an input, however, determining Lqun can
be more complex.

Externality
Externality, in this case, refers to the consequences
produced to other users when the business explores
BEI.
Quantification
Physical metric 1: Ebei1 = Qe/period
Physical metric 2: Ebei2 = EQIae - EQIbe
Where:
Ebei = Externality caused by BEI exploration;
Qe = Quantity of BEI explored by the
company3;
EQIae = Environmental quality indicator
calculated after BEI exploration cycle; and
EQIbe = Environmental quality indicator
calculated before BEI exploration cycle.
Ebei1 indicator should only be calculated if there is
strong evidence of shortage of BEI in the region where
the business explores it, which means other users of
the same BEI will be impacted by the unavailability of
the BEI the business is exploring.
Different EQI indicators can be used to form Ebei2
indicator. Many of them are widely known and fairly
easy to estimate, but the selection of which ones to
use pretty much depends on the type of BEI and the
way it is explored. Let's take, for instance, non-timber
BEI activities in a preserved forest (harvest of berries,
seeds, etc.). In this case, some useful EQI would be:
BEI density, BEI frequency4, density of invasive species,
local biological diversity, level of canopy coverage, etc.
If the area to be explored to provide BEI is already in
a highly degraded stage, management techniques
adopted to explore BEI may enhance the level of
conservation in the ecosystem explored. An example
would be the installation of an agroforestry system
(AFS) to replace a monoculture system. In that case,
Ebei2 would represent a positive externality.
It is recommended to use many different EQI
indicators.

3. Total amount of BEI extracted from nature under the company's responsibility.
4. For instance, percentage of samples in the explored area in which the BEI is found.
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Valuation
Valuation using the Replacement Cost Method,
RCM: It estimates, in this case, the costs the business
would need to pay to replace: i) the quantity of
BEI it explores that becomes unavailable to other
beneficiaries; and/or ii) the environmental quality in
the area where the company explores the BEI.
For each case, you can use one or both methods
available to valuate the externality. The business
should choose the method used for valuation
according to the replacement method adopted: in
the first case, a direct replacement of the unavailable
BEI quantity occurs, whereas in the second case it is a
replacement of the ecosystem service quality, which
will enable BEI provisioning.
i. Value of externality = (Qes x $ps + $logs)
Where:
Qes = Quantity of the substitute good5
needed equivalent to the quantity of BEI
extracted, in its corresponding physical unit;
$ps = Price of the substitute good that will
replace current BEI, in BRL; and
$logs = Cost of logistics to import and/
or adapt the structure and the production
process to work with the substitute good, in
BRL.

the area environmental quality should be recorded as
negative values to calculate externality.
Valuation using the Marginal Productivity
Method (MPM): It estimates, in this case,
variation in production and corresponding
financial revenues that affect other BEI users
due to the fact the business is exploring the BEI.
Value of externality = (Vqe x $sp)
Where:
Vqe = Variation in the quantity of BEI another
user produces due to the fact the business is
exploring the BEI⁶;
$sp = Selling price of BEI asked by the user
who is affected by the fact the business is
exploring the BEI, in BRL.

Important Remarks

ii. Value of externality: $RE
Where: $RE = Expenses incurred with management
practices in order to recover the environmental quality
in the area where BEI is explored to meet the business
demand.

1. The direct economic valuation using the
Market Price Method (MPMe) is an alternative to
be considered for BEI with dynamic and inclusive
markets, i.e.; markets with a wide range of buyers
and sellers that make business on a regular basis so
that the price adjusts to changes in their perceptions
concerning BEI economic value over time, as in the
case of biomass fuel markets in Brazil. However, some
target ecosystem goods do not have markets that
are sufficiently developed with prices that reflect the
economic value perception of those BEI accurately
enough. Additionally, the economic valuation of a BEI
using the MPMe method does not produce relevant
information about BEI alternatives, like RCM does.

If EQIae values indicate improvement in the
environmental quality, externality will be positive and
expenses for managing $RE should be recorded as
positive values to calculate externality. On the other
hand, if EQIae values indicate loss of environmental
quality when compared to EQIbe, that externality will
be negative and management costs to reestablish

2. When the business BEI exploration activities also
result in land use change, the metric quantification and
valuation methods should be adjusted accordingly so
as to include the cost of opportunity of that change,
similarly to what happens in the method used to
quantify biomass fuel (please refer to DEVESE 2.0).

5. The substitute good can be understood as the same BEI currently explored by the company, but imported from another region, or another good that has the
same function. The yield of the substitute good may be different from the currently used BEI and, therefore, the quantity should be adjusted accordingly (Qes).
6. Estimate of Vqe should be calculated through a “dose-response” function, representing the relationship between the quantity of BEI (the doses) used by other
users and the corresponding quantity produced by those users (the responses). When BEI is the finished product. i.e.; it is not an input for other user products, this
relationship will be 1:1 (one unit of the good will be the equivalent to one unit of the product). In cases where BEI is an input, however, determining Vqe can be
more complex.
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EXAMPLE
A business uses the oil it extracts from berries of a small bush in the savanna (berry A)
to produce cosmetics. The business demand for berry A is 12 t/year, but currently the
business can only get 10 t/year of that BEI. This amount is purchased from a traditional
community for BRL 5.00/kg, plus annual costs of BRL 20,000.00 for transportation and
logistics. The local community uses berry A as food.
In order to meet its demand for the berry that is currently unavailable, the business
sees two options: either buy that quantity of berry A from another region, paying BRL
50,000.00 annually for logistics costs, or explore berry B in the region where it currently
explores berry A, being berry B a BEI that belongs to the same botanic group of berry
A, so it contains the same type of oil. Berry B is less abundant and is also used as food
by local traditional communities, which are willing to sell it to the company charging
BRL 7.00/kg. Logistics costs would be the same as the ones incurred with current
exploration of berry A. Berry B, however, contains 50% less oil than berry A. Losses
in handling berries A and B before they enter the business production process are
virtually the same, accounting for about 1 t for every 10 t that can actually be used.
After five years exploring berry A, the environmental quality indicator (EQI) monitored
by the business dropped after that BEI started being explored. Absolute density of
berry A units per hectare decreased from 144 to 100. Experts that analyzed the scenario
came to the conclusion that the economic exploitation of berry A left only a few
berries available locally to regenerate the population of the bush, and recommended
a species densification program, by planting seeds and seedlings and reintroducing
those seedlings into the region exploited by the business. The program annual costs
are BRL 40,000.00.
The relationship between the quantities of berry A or B produced and used is simple
and directly proportional. With the currently available amount of berry A, the business
produces 100,000 units of cosmetics at BRL 10.00 each.
For learning purposes, two economic valuation methods are applied to this example,
RCM and MPM. But applying both is optional; applying only one method would be
enough.
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Dependency

Quantification
Physical metric: DQd = Qd/Qpmax = (Qu + Qun)/Qpmax
= (10 t + 2 t)/120,000 units =
= 0.00010 t/u = 0.10 kg/unit
Valuation
RCM: value of dependency = Qd x $p + $log
Alternative 1: Berry A imported from another locality
12,000 kg x BRL 5.00 + BRL 50,000,00 = BRL 110,000.00
Alternative 2: Berry B from the same locality
24,000 kg x BRL 7.00 + BRL 20,000.00 = BRL 188,000.00
MPM: value of dependency = Lqd x $sp =
100,000 u x BRL 10.00 = BRL 1,000,000.00

Impact

Quantification
Physical metric: IQun = Qun/period = 2 t/year
Valuation
RCM: value of impact: Quns x $ps + $logs
Alternative 1: Berry A imported from another locality
2,000 kg x BRL 5.00 + BRL 50,000.00 = BRL 60,000.00
Alternative 2: Berry B from the same locality
4,000 kg x BRL 7.00 + BRL 20,000.00 = BRL 48,000.00
MPM: value of impact = Lqun x $sp
2 t x 10,000 u x BRL 10.00 = BRL 200,000.00

Externality

Quantification
Physical metric 1: Ebei1 = Qe/period = 11,000 kg/year
Physical metric 2: Ebei2 = EQIaedensity - EQIbedensity =
100 individuals/ha - 144 individuals/
ha = -44 individuals/ha
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Please note that Ebei2 represents a negative
externality and, therefore, should have the sign
adjusted accordingly.
Valuation
RCM:
i. Direct replacement of the unavailable BEI quantity
Value of externality: Qes x $ps + $logs
Alternative 1: Import berry A
11,000 kg of berry A x BRL 5.00 + BRL 50,000.00 = BRL
105,000.00
Alternative 2: Buy berry B
22,000 kg of berry B x BRL 7.00 + BRL 20,000.00 = BRL
174,000.00
ii. Replacement of the ecosystem service quality,
which will enable BEI provisioning.
Value of externality: $RE = - BRL 40,000.00
MPM: Value of externality = (Vqe x $sp)
11,000 kg x BRL 5.00 = BRL 55,000.00
In this case, the option to replace berry A with berry
B, in the region where berry A is currently explored, is
not feasible.
Berry B has only half of the target active ingredient
when compared to berry A, thus there would have to
be twice as much exploitation as the quantity currently
extracted from berry A. As the number of local berry
A bushes were already decreasing due to current
exploitation, it is unlikely that berry B bush population,
which is rarer than berry A bush population, can stand
twice as much exploitation when compared to berry
A.

ANNEXES
Annex 1 – Replacement Cost Method
(RCM)
The Replacement Cost Method (RCM) is based on
the assumption that incurred (or estimated) costs
for replacement, restoration or substitution of the
quantity or the quality of an ecosystem service consist
of a valid estimation of the value of the benefits
such ecosystem service represents to the company
business. Thus, losing that ecosystem service would
represent an onus to the business operation, partially
reflected on the monetary value that would be
paid to replace that service offer. Costs related to
environmental compensations are also considered in
this method.
Estimates calculated using RCM are based on
market prices of products and services needed to
effectively replace, recover or restore such ecosystem
services. That is why RCM is classified in the group
of production function methods. Methods in this
group aim at estimating economic values associated
to ecosystem services through monetary values of
costs associated to the business production, which is
somehow influenced by the ecosystem service.
It is worth pointing out that, like other environmental
economic valuation methods, RCM can be used in exante (future perspective) and ex-post (retrospective)
analyses. Therefore, it can be used to estimate values
associated to losses that may occur in the future (ex-

ante approach), or to estimate values associated to
losses that have already happened in the past (ex-post
approach).
RCM usually does not require either mathematical
analyses or complex statistics to determine the
final economic value associated to the ecosystem
service. Most of the times, calculation is performed by
summing up values of compensation, recovery and/
or restoration costs. However, in some situations, a
multiple regression analysis may be necessary.

Bibliography
MAY, P.H., LUSTOSA, M.C., & VINHA, V. (2003).
Economia do meio ambiente: teoria e prática
(Environmental Economics: Theory and Practice). Rio
de Janeiro: Campus Elsevier.
SEROA DA MOTTA, R. (2006). Economia ambiental
(Environmental Economics). Rio de Janeiro: Editora
FGV.
SEROA DA MOTTA, R. (1997). Manual para valoração
econômica de recursos ambientais (A Guide for
Economic Valuation of Environmental Resources). Rio
de Janeiro: IPEA; MMA: UNDP; CNPQ.

13

Annex 2 – Marginal Productivity
Method (MPM)
The Marginal Productivity Method (MPM), also known
as Dose-Response Method (DRM), is based on the
fundamental assumption that ecosystem service is or
can be considered an input of the business production
process. So, any variation in the quantity or quality in
a certain ecosystem service – the 'dose' in the DRM –
will result in a variation in the business productivity
– the 'response' in the DRM.
Therefore, the critical step in applying this method is
to determine the relationship between the ecosystem
service and the business productivity, the so-called
'dose-response function'. Once this relationship
is determined, the economic valuation will be
calculated by estimating the monetary values related
to production loss or gain (the response).
Thus, monetary values assigned to the response,
that is, production loss or gain, will be adopted as
estimates for the dose monetary value – quantity or
quality variation in the ecosystem service.
The dose-response function is usually obtained
through statistic methods of simple or multiple
regression. Simple regression is used if it is possible
to assume the ecosystem service is the only factor to
determine the observed response. In case there is any
other factor influencing the response that is going
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to be valued, it will be necessary to measure it and
include it in the analysis, which will require multiple
regression methods.
Therefore, the Marginal Productivity Method, or DoseResponse Function, aims at estimating the economic
value through a production function that partially
reflects spots of a possible supply curve or, to be more
accurate, productivity loss or gain.
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