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ABSTRACT 

The field of ecological economics continues to grapple with addressing issues 

surrounding the value of ecosystem services.  What is clear is that there is not one 

correct set of values, concepts or methodologies which can address issues of ecosystem 

valuation.  There is a need for improved understanding of the value of ecosystem 

services, for value pluralism and for inclusion of local communities in valuing 

ecosystem services.  In developing countries, where ecosystem services play a critical 

role in social and economic well-being, it is essential to understand how ecosystem 

services contribute to various aspects of well-being, including physical, economic, 

cultural and spiritual.  In this regard, there is a need to develop indicators of human 

well-being as an alternative to the often-used Gross Domestic Product (GDP) and per 

capita income measurements.  As these countries continue to develop, there is and will 

continue to be a need for empirical work which can contribute to decisions regarding 

trade-offs between development and conservation. 

This dissertation, composed of a theoretical overview and synthesis of valuation 

and of three separate case studies, attends to these issues in several ways: (1) by 

advancing understanding of how different development pathways can affect economic, 

environmental and social outcomes; (2) by analyzing the links between ecosystem 

services and human wellbeing; (3) by analyzing the shortcomings of commonly-

applied human well-being indicators; (4) by applying participatory valuation 

techniques and integrating social and ecological data into a single spatial framework; 

(5) by applying a recently-developed methodology—spatial value transfer—to estimate 

the economic value of ecosystem services at a local level. 

The first case study on two neighboring Thai provinces, examines the drivers of 

the divergent development patterns, the corresponding effects of these divergent 

pathways as revealed through well-being indicators, and the critical aspects of well-

being overlooked by these indicators.  Over 30 years ago, two neighboring Thai 

provinces, Samut Songkhram and Samut Sakhon, were ecologically, socio-

economically and culturally similar.  However, the provinces have since diverged, 

resulting in different economic, environmental and social outcomes. Samut Sakhon 

was influenced by conventional economic forces, dramatically expanding its 
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manufacturing sector.  By contrast, the UNDP cited Samut Songkhram as a “showcase 

of the sufficiency economy,” although the extent to which the Sufficiency Economy 

Philosophy was deliberately applied is unclear.  Today, the Gross Provincial Product is 

much higher in Samut Sakhon, but Samut Songkhram ranks higher on the Human 

Achievement Index (HAI).  In comparison to conventional economic indicators, the 

HAI provides a more realistic depiction of the provinces; however, the index has 

shortcomings in regards to social and environmental issues.  Samut Sakhon struggles 

with numerous environmental and social issues, while Samut Songkhram has become a 

sustainable tourism destination, capitalizing on its well-preserved natural and cultural 

heritage.  This case study provides empirical evidence regarding the limits of the GDP 

as a proxy for human wellbeing, the detrimental effects of focusing primarily on 

economic values, and the positive development benefits of preserving and 

acknowledging environmental and social values. 

The second case study uses the concept of a coupled social-ecological system to 

identify social-ecological “hotspots” through combining perceived community values 

with ecological data on the Rensselaer Plateau, which is one of the largest ecologically 

intact habitat areas in New York State.  This study responds to the call for value 

pluralism and for inclusion of local community in valuing ecosystem services.  Data on 

community values was collected through participatory mapping workshops, and later 

coded into a value typology, and finally digitized using ArcGIS software.  Ecological 

value—priority biodiversity conservation areas—were designated by a local ecologist 

and also digitized using ArcGIS software.  Through analysis in ArcGIS, community 

values were combined with the ecological values to identify social-ecological 

“hotspots.” 

The third case study applies the recently-developed methodology of spatial value 

transfer to estimate the economic values of ecosystem services on the Rensselaer 

Plateau.  Economic values are estimated for numerous ecosystem services which 

include biological control, disturbance prevention, gas and climate regulation, habitat 

refugium, nutrient regulation, other cultural, pollination, recreation and aesthetics, soil 

retention and formation, waste assimilation, and water regulation and supply across 

various land cover types which include forest, lakes and reservoirs, cropland, riparian 
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buffer, rivers and streams, and wetlands.  It was estimated that the ecosystems on the 

Rensselaer Plateau provide over $300 million in benefits each year.  Spatial variation 

in economic values was minimal because the land cover on the Plateau is mostly 

forested. 
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1. Introduction: Economic Valuation of the Environment 

Questions surrounding ‘value’ have long occupied the minds of economists.  The 

concept of value and more importantly, how value is measured, continue to be at the 

forefront of applied economic research.  Economic theories of value have ranged 

broadly from value based on labor to value based on embodied energy.  More recently, 

the concept of ecosystem services has given rise to further discussion.  Ecosystem 

services are the benefits people obtain, either directly or indirectly, from ecosystems.  

These services are essential to human well-being as they provide a multitude of 

benefits such as crop pollination, protection from natural hazards and clean water 

supply (Millennium Ecosystem Assessment [MA], 2003).  Although ecosystem 

services are highly valuable, they often go unaccounted for in development or 

management decisions. 

In developing countries, ecosystem services play a critical role in social and 

economic well-being.  It is essential, therefore, to understand how ecosystem services 

contribute to various aspects of well-being, including physical, economic, cultural and 

spiritual, in an effort to preserve those ecosystems which people depend upon for their 

livelihoods.  In this regard, there is a need to develop indicators of human well-being as 

an alternative to the often-used Gross Domestic Product (GDP) and per capita income 

measurements.  As these countries continue to develop, there is and will continue to be 

a need for empirical work which can contribute to decisions regarding trade-offs 

between development and conservation. 

In general, it has become clear that there is not one correct set of values, concepts 

or methodologies which can address issues of ecosystem valuation (Farber et al., 

2002).  It is important to avoid a ‘one size fits all’ approach (TEEB, 2010) or as 

Ostrom (2007) advises, our approaches for the analysis of complex social-ecological 

systems must ‘move beyond panacea.’  Rather, there is a need for value pluralism and 

for the development of institutions which can allow for multiple value perspectives 

(Wilson & Howarth, 2002).  Another general consensus is that there is a need to 

integrate various types of data into a single, spatial framework.  And finally, there is a 
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call to engage local communities in valuing ecosystem services at specific regional 

sites (Raymond et al., 2009).   

This dissertation aims to explore and address some of these issues, beginning with 

a historical review of the economic concepts of value.  The dissertation is composed of 

three separate studies.  The first paper, a case study on two neighboring Thai provinces, 

examines the drivers of the divergent development patterns, the corresponding effects 

of these divergent pathways as revealed through well-being indicators, and the critical 

aspects of well-being overlooked by these indicators.  The second paper uses the 

concept of a coupled social-ecological system (SES) to identify social-ecological 

“hotspots” through combining perceived community values with ecological map layers 

on the Rensselaer Plateau, which is one of the largest ecologically intact habitat areas 

in New York State.  Data on community values was collected through participatory 

mapping workshops, and later coded into a value typology, and finally digitized using 

ArcGIS software.  Ecological value—priority biodiversity conservation areas—were 

designated by a local ecologist and also digitized using ArcGIS software.  Using 

ArcGIS’s raster calculator, the community values were combined with the ecological 

values to identify social-ecological “hotspots.”  The third paper applies the recently-

developed methodology of spatial value transfer to estimate the economic values of 

ecosystem services on the Rensselaer Plateau.  Economic values are estimated for 

numerous ecosystem services which include biological control, disturbance prevention, 

gas and climate regulation, habitat refugium, nutrient regulation, other cultural, 

pollination, recreation and aesthetics, soil retention and formation, waste assimilation, 

and water regulation and supply across various land cover types which include forest, 

lakes and reservoirs, cropland, riparian buffer, rivers and streams, and wetlands.  It was 

estimated that the ecosystems on the Rensselaer Plateau provide nearly $300 million in 

benefits each year.  Spatial variation in economic values was minimal because the land 

cover on the Plateau is mostly forested. 

                                                
 Portions of this chapter to appear in: Gowdy, J., & Parks, S. (in press). The behavioral argument for an 
expanded valuation framework for biodiversity and ecosystem services. In P. Nunes, & P. Kumar (Eds.), 
Handbook on research on the economics of biodiversity and ecosystem services. Cheltenham, UK: 
Edward Elgar. 
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1.1 The Evolution of Economic Concepts of Value 

Long before the field of economics was established, scholars struggled with 

defining the meaning of value.  The notion of capitalism was conceived well before the 

birth of capitalism as a systematic economy, as humans were deemed by early 

Christian writers as “scarcity-driven creatures” who must try to “make the best of our 

eternal insufficiencies, the most possible satisfaction from means that are always less 

than our wants” (Sahlins, 1996, p. 397).  So, how can humankind attain the “most 

possible satisfaction”?  This question inherently leads to the overarching question: 

What is “value” and how is it measured? 

Contemporary notions of economic value have deep roots in Western belief 

systems.  In 1440, Cusanus (Nicholas of Cusa) reasoned that human will and judgment 

were God’s ways of establishing the value of the things he created.  God created human 

preferences as a way of organizing the world as a system of values. Without human 

judgments, created things would be mere material goods, which in and of themselves 

have no value. 

For although the human intellect does not give being to the value [i.e., 
does not create the things values], there would nevertheless be no 
distinctions in value without it….Without the power of judgement and 
of comparison, every evaluation ceases to exist, and with it value would 
also cease. Wherewith we see how precious is the mind, for without it, 
everything in creation would be without value. When God wanted to 
give value to his work, he had to create, besides the other things, the 
intellectual nature. (Cusanus quoted in Cassirer, 1963, pp. 43-44) 

Cusanus’ view foreshadowed the idea of value creation in a self-regulating market.  

In 1431, Lorenzo Valla had additionally noted that a basic aim of humankind was 

pleasure.  And in 1487, Giovanni Pico della Mirandola had remarked on man’s 

privilege of limitless possibilities of fulfillment through the exploitation of nature.  

Thus the germ of the idea of purely self-interested beings assigning value within a self-

regulating system seems to predate by centuries contemporary theories of economic 

value.  As Sahlins (1996) observes, the universe was commoditized long before 

commerce and commodity exchange became the central organizing principle of human 

society.  He traces the definition of economics as the “allocation of scarce resources 

among alternative ends” back to the creation story of Adam and Eve.  By disobeying 
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God in the Garden of Eden, man became a slave of his insatiable desires.  But, as 

Sahlins (1996) writes: 

Still, God was merciful. He gave us Economics. By Adam Smith’s time, 
human misery had been transformed into the positive science of how we 
make the best of our eternal insufficiencies, the most possible 
satisfaction from means that are always less than our wants. It was the 
same miserable condition envisioned in Christian cosmology, only 
bourgeoisified, an elevation of free will into rational choice, which 
afforded a more cheerful view of the material opportunities afforded by 
human suffering. The genesis of Economics was the economics of 
Genesis. (p. 397) 

Economic theory has thus seemed to merely summarize and revive ideas which 

were central to the Judeo-Christian world for millennia, ideas which continue to impact 

our understanding of economy, society and the relationship of humans to the natural 

world.  Although the apparent existence of solely self-interested beings seemed to mark 

the inevitability of a capitalist arrangement, years passed before the development of a 

sound theory of value. 

The longstanding struggle in developing a coherent theory of value was the 

comprehension of the relationship between use and exchange value.  Use and exchange 

value were first distinguished by Aristotle (384 – 322 B.C.), and while he understood 

that exchange value was somehow derived from use value, he was unable to explain 

the paradox between these two values, as in the diamond-water paradox.  Water, 

essential to life, has a high use value, but its exchange value is very low. Diamonds are 

unessential for life and have a low use value but they have a very high exchange value 

(Farber et al., 2002).  In 1588, the Italians from Davanzati were the first to explicitly 

realize how this paradox could be solved, although there is a long list of writers, such 

as John Law (1705) and Galiani (1751), who also understood how utility entered into 

the pricing process (Schumpeter, 1955).  Galiani suggested that price was derived from 

utility and scarcity, foreshadowing the concept of marginal utility, by which the 

paradox was later fully solved (Schumpeter, 1955).  Commodities are assigned use 

values when they are valued for their use in satisfying human needs, and commodities 

are assigned exchange values when they can be exchanged for money in societies 

which have markets and commodity production.  Commodity production is not a direct 
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way of satisfying needs, but is a means of acquiring money from exchanging a product, 

which can then be used to obtain products which are desired for their use value (Hunt, 

2002).  In solely focusing on exchange value, the field of economics became 

chrematistics—the study of market price formation for the purpose of making money 

(Martinez-Alier, 2005). 

Adam Smith (1723 – 1790) had, however, rejected use value as a possible element 

of prices, as he believed that use value and exchange value were not systematically 

related to one another.  Hence, he was not successful in developing a coherent theory 

of prices, as his argument contained an element of circularity, in which prices were the 

basis of other prices.  Initially, Smith believed that as tools are developed and used in 

production, these tools themselves are partially responsible for the production; 

therefore both “capital” (tools) and labor are productive.  However, as these tools are 

also products of human labor, they can only be viewed as an intermediate product 

(Hunt & Lautzenheiser, 2011).  As capitalists obtained control of the means of 

production and landlords monopolized the land and natural resources, Adam Smith 

instead formulated a cost of production theory, in which wages, profit and rent were 

sources of exchange value (Hunt & Lautzenheiser, 2011; Farber, Costanza, & Wilson, 

2002).  This cost of production theory differed from a labor theory of value, as the 

profit component of a price no longer held a relationship to the labor involved in the 

production of a commodity (Landreth & Colander, 2002; Hunt & Lautzenheiser, 2011).  

Although Smith has been credited with a labor-quantity theory and a labor-disutility, he 

believed a labor theory of value was only applicable in primitive societies (Landreth & 

Colander, 2002; Hunt & Lautzenheiser, 2011).  Although he never offered a coherent 

labor theory of value, his ideas were the basis of more developed versions of the labor 

theory of value by David Ricardo and Karl Marx (Hunt & Lautzenheiser, 2011). 

David Ricardo’s (1772 – 1823) theory of value adopted Smith’s labor-quantity 

theory of value as a starting point.  However, he differed from Adam Smith in that he 

proposed that value depends on the relative quantity of labor required for production, 

and not on the wages paid to labor.  Ricardo also departed from Smith, proposing that 

use value is essential for the existence of exchange value.  He suggested that the 

exchange values of commodities are composed of two sources: their scarcity and the 
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quantity of labor required to produce them (Hunt & Lautzenheiser, 2011; Landreth & 

Colander, 2002; Schumpeter, 1955).  Ricardo also sought to establish an invariant 

standard of value, emphasizing that the value should not change over time because of 

changes in the capital to labor ratio or because of technological changes.  He proposed 

that both wheat and gold were suitable options (Farber et al., 2002). 

Karl Marx (1818 – 1883) based his theory of relative prices on Ricardo’s theory of 

value.  Recognizing that all commodities must have one measurable element in 

common, Marx concluded that the amount of labor time involved to produce a 

commodity was this common element.  Although Marx embraced the labor theory of 

value, he was no more successful in solving the problems that Ricardo had also faced, 

such as the influence of capital goods on relative prices, of differing fertilities on land 

prices, and of profits on prices.  However, Marx’s motivation for producing such a 

theory was not prompted by a desire to answer questions regarding allocation of 

resources and assignment of prices, but rather was influenced by his political concern 

over the distribution of surplus and exploitation (Landreth & Colander, 2002).  Marx 

differentiated the exchanges of commodities and money in a noncapitalist system 

versus a capitalist system.  In a noncapitalist system, Marx (1887/1974) wrote: 

The exchange of commodities is therefore accompanied by the 
following changes in their form. 

Commodity—Money—Commodity. 

C-----------------M-----------------C. 

The result of the whole process is, so far as concerns the objects 
themselves, C—C, the exchange of one commodity for another, the 
circulation of materialized social labour. When this result is attained, the 
process is at an end. (pp. 105 – 106) 

Marx (1887/1974) goes on to describe the opposing form: 

But alongside of this form we find another specifically different form: 
M—C—M, the transformation of money into commodities, and the 
change of commodities back again into money; or buying in order to 
sell.  Money that circulates in the latter manner in thereby transformed 
into, becomes capital, and is already potentially transformed. (p. 147) 
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This latter process of circulation can more accurately be described as M—C—M', 

where M' is greater than M.  The difference between M' and M was the surplus value.  

Marx identified the transformation problem in an effort to identify the quantitative 

relationship between value and price, as it was important to Marx to prove that abstract 

labor—the labor of any laborer in general, producing any commodity in general—was 

the substance of value.  In order to solve this transformation problem, it was necessary 

that the rate of surplus value be equal across all industries.  The formula for the rate of 

surplus is as follows: � � �/�� � �	, where � is the rate of surplus value, � is the 

surplus value, � is the constant capital, and � is the variable capital.  However, as the 

rate of surplus was not necessarily equal across industries, Marx distinguished between 

the creation of surplus value in the “sphere of production,” and realization of surplus 

value through sale of a commodity in the “sphere of circulation.”  It was only when the 

commodity was sold in the market that the rate of surplus differed.  Therefore, Marx 

concluded that this surplus could not be found within the sphere of circulation, but was 

rather created in the sphere of production, and was hence created through labor (Hunt 

& Lautzenheiser, 2011).   

A minor critique of Marx’s solution is that he failed to transform prices of inputs, 

but of more concern is that his solution is internally inconsistent.  To obtain surplus 

value, constant capital and variable capital, Marx ‘values’ these in terms of embodied 

labor, and hence defines the rate of surplus in value terms.  To calculate the rate of 

surplus in money terms, the surplus value, constant capital and variable capital must be 

‘valued’ in terms of prices.  The two rates of surplus would be equal if all prices were 

proportional to values, but in general, prices and values diverge, and therefore ‘value 

rate of surplus’ does not equal the ‘money rate of surplus.’  Further, the ‘money rate of 

surplus,’ is the force which affects capitalists’ decisions, not the ‘value rate of surplus.’ 

(Steedman, 1977). 

Internally consistent solutions to the transformation problem have been offered by 

Dmitriev, v. Bortkiewicz and Sraffa, who demonstrate that profit rates and prices 

depend on real wages and production conditions (Steedman, 1977).  Sraffa proves that, 

regardless of the proportions of labor and commodities used in the production process, 

one can construct a “composite” or “standard” industry which allows for the 
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calculation of the rate of profit over the economy as a whole.  His proof shows it is 

feasible to technically determine a ratio which is independent of changes in wage and 

profit rates (Hunt & Lautzenheiser, 2011). 

During this era of Classical economists, the discipline of ecology did not exist; 

therefore the notion of ecosystem services did not appear in the literature.  However, 

some Classical economists did explicitly recognize the contribution of these services, 

but referred to them as “natural agents” or “natural forces.”  The recognition was only 

in relation to their use value, as these services were free gifts of nature and therefore 

did not play any role in exchange value (Gómez-Baggethun, de Groot, Lomas, & 

Montes, 2010).  ‘Natural agents,’ as Ricardo noted, “are serviceable to us, by 

increasing the abundance of productions, by making men richer, by adding to value in 

use; but as they perform their work gratuitously, as nothing is paid for the use of air, of 

heat, and of water, the assistance which they afford us, adds nothing to value in 

exchange” (1817/2001, p. 286).  Marx agreed, viewing exchange value as “a definite 

social manner of expressing the amount of labour bestowed upon an object, Nature has 

no more to do with it, than it has in fixing the course of exchange” (1887/1974), p.82).  

However, Marx (1922/2005) did comment on the relationship between nature and use 

values in his critical response to the Gotha Program (a party platform of the German 

Social Democratic Party): “Labor is not the source of all wealth.  Nature is just as 

much the source of use-values (and these, certainly, form the material elements of 

wealth) as labor, which is itself only the expression of a natural force, human labor-

power” (Marx, 1922/2005, p. 19).  By distinguishing between wealth and value, Marx 

recognized the ultimate dependence of the human economy on the natural world. 

However, the labor theory of value and invariant standard of value lost traction in 

the late 19th century.  The early 1870s marked the beginning of neoclassical economics, 

and was coined the “Marginal Revolution.”  Utilitarian theorists, including Jevons, 

Menger, and Walras, independently formulated a version of the utility theory of value 

by proposing that exchange value was based on both utility and scarcity.  Thus, the 

water-diamond paradox had been solved (Pearce & Turner, 1990; Farber et al., 2002; 

Landreth & Colander, 2002; Hunt & Lautzenheiser, 2011).  These theorists proposed 

that successive units of a good led to a decline in the intensity of desire for one 
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additional unit.  This ‘desire for one additional unit’ can be interchanged with the term 

“marginal utility,” hence the economic principle of diminishing marginal utility (Farber 

et al., 2002; Landreth & Colander, 2002; Hunt & Lautzenheiser, 2011).  Additionally, 

Gossen postulated that in order to maximize satisfaction from a good, such as money or 

labor, the good must be allocated across different uses to equate the marginal utilities 

of each use (Farber et al., 2002).  The most important addition was Walras’s 

conception of general economic equilibrium, which provided an understanding of the 

interdependence between divisions of the economy.  Marginalism allowed for a 

utilitarian vision of human nature, which was considered to be the rational, calculating 

maximization of utility, and was the beginning of the inclination toward the 

mathematical formulation of economic theories (Landreth & Colander, 2002; Hunt & 

Lautzenheiser, 2011). 

The marginalist revolution thus challenged the political implications of Marx’s 

labor theory of value – the idea that if labor created all value then labor was entitled to 

the surplus product of production.  John Bates Clark posited that under perfect 

competition, each factor of production would receive a return equal to the value of its 

marginal product; hence, returns could be given to not only labor, but to capital as well.  

Issues of exploitation and unearned incomes were considered moot, as all factors of 

production should be awarded fairly according to their contribution to the marginal 

product (Landreth & Colander, 2002).  Hence, there was a shift from classical 

economics, in which exchange value was based on a standard physical commodity unit, 

to neoclassical economics, in which exchange value could now be determined by 

marginal utility.  Under the two assumptions that value was determined by utility on 

the margin, and that consumers optimally allocated money across uses, the marginal 

utility of money was the same for an individual across all uses.  Because of this, money 

became the standard unit of measure (Farber et al., 2002).  This paradigm shift in 

economic thinking would later lead to the conceptualization of nature in terms of 

exchange value and to the assumption of substitutability between natural and human-

made capital (Mayumi, 1991). 

The power of the marginalist revolution lay in the mathematization and 

simplification of the economic process of consumption, production and exchange (for a 
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full discussion see Mirowski (1989, chapter 5).  Psychology and interpersonal 

comparison of utility were cast from the discourse.  In the history of economic 

analysis, the sole focus on the self-regarding individual as the unit of analysis 

represented a significant break from the past in that it removed psychology from 

economics (Bruni & Sugden, 2007).  As Pareto explains, “It is an empirical fact that 

the natural sciences have progressed only when they have taken secondary principles as 

their point of departure, instead of trying to discover the essence of things…Pure 

political economy has therefore a great interest in relying as little as possible on the 

domain of psychology” (quoted in Glimcher, Camerer, Fehr, & Poldrack, 2009).  With 

the economic model reliant upon self-regarding, rational individuals, economics could 

be reduced to the study of “the mechanics of utility and self-interest” (Jevons, 1871 

(1970), p. 90).  Value became value at the margin resulting from a small change in the 

commodity basket in a general equilibrium framework.  In an ideal system which 

assumes rational consumers, perfect competition and socially efficient prices, 

calculating economic value could be solved through a constrained optimization 

problem.  In effect, the scope of economic analysis and the kinds of research questions 

economists ask became severely narrow. 

The marginalist revolution yielded the development of the shadow price as the 

proper measure of value, as it was ultimately necessary to know the marginal value 

when a unit of a given resource was added.  The shadow price approach is used when 

one or more of the assumptions of general equilibrium analysis are violated and thus 

market values differ from the “ideal” (socially efficient) set of prices.  Partial 

equilibrium methods are used to calculate these prices for specific projects, policies, or 

public goods (Ha, Kant, & Maclaren, 2008).  In a variety of practical applications, 

shadow prices have been estimated as social prices of public goods including 

environmental goods, the social cost of pollution or the opportunity cost of public 

projects (Dietz & Fankhauser, 2010). 

In the two good case (������), assume that prices are given by �� ���� and 

that �is income.  The consumer’s utility maximization problem produces the following 

Lagrangian function: ����, ��, �	 � ����, ��	 � ��� � ���� � ����	.  The shadow 

price is the value of � that satisfies the first-order conditions of the constrained 
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maximization problem.  Using the first order conditions and assuming that the second 

order conditions are satisfied we obtain: 

 

�� �
∂�����, ���	

∂��
��

�
∂�����, ���	

∂��
��

 . 
 

In competitive equilibrium, the shadow price, ��, of any good (or bad) is equal to 

its marginal utility divided by its price.  In the absence of externalities, on the 

efficiency frontier, shadow prices and market prices are the same.  When external 

effects are present, this is not the case, and calculating the shadow prices of untraded 

environmental goods and services has become a major task of environmental 

economists. 

Shadow prices of environmental externalities may be understood as the socially 

optimal tax rates or the socially optimal prices in environmental permit markets.  

Shadow prices are frequently calculated by employing the contingent valuation 

method, which uses survey techniques to estimate the “true” social cost of 

environmental goods and bads (Mitchell & Carson, 1989).  While the notion of value 

as a shadow price simplified economic analysis, and allowed for significant research 

which led to further understanding of the relationship between use and exchange value, 

it also came with a cost, as the underlying assumptions were more restrictive than 

originally thought.  In the past few years, debates over the economics of climate change 

(Stern et al., 1996) and biodiversity loss (The Economics of Ecosystems and 

Biodiversity [TEEB], 2010) have brought to question welfare theory as the underlying 

standard for economic valuation, making way for new approaches. 

1.2 Natural Resources and the Environment 

Issues of the environment in economics began to gain some traction in the 1950s 

with the establishment of the Resources for the Future (RFF) in Washington, DC 

(Pearce, 2002) and the work on fisheries by Gordon (Gordon, 1954).   RFF focused on 

natural resource scarcity in light of the major demands of World War II (Pearce, 2002).  

However, it wasn’t until the 1960s when environmental issues came to the foreground.  
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The release of Rachel Carson’s Silent Spring spurred an increased awareness of 

environmental issues, causing economists to rethink about ideas related to resource 

scarcity and use (Pearce & Turner 1990; Pearce, 2002).  It was under these conditions 

that the sub-discipline of environmental economics emerged, a field that continued to 

build on the welfare economics foundations of neoclassical economics (Pearce & 

Turner, 1990).  Introducing the concept of natural capital was a major step in 

incorporating the environment into neoclassical welfare economics.  Natural capital 

was a recognition that the limited availability of certain commodities would eventually 

act as a constraint on the growth potential of the economy.  Dasgupta and Heal (1974) 

aimed to find optimal solutions for the depletion of these exhaustible resources, 

addressing the issue that most long-run economics studies had been neglecting, in spite 

of the seminal work by Hotelling (1931).  Derived primarily from papers by Dasgupta 

and Heal (1974), Solow (1974) and Stiglitz (1974), and summarized by Perman, Ma, 

McGilvray, & Common (2003), these cases are recognized as models of the economy’s 

production function:  

 

Case A: Cobb-Douglas production function with constant returns to scale and two 

inputs, a non-renewable resource, �, and manufactured capital, �: � � � �! with 

�" � #	 � 1. 

 

Case B: Constant Elasticity of Substitution production function with constant 

returns to scale and two inputs, a non-renewable resource, �, and manufactured capital, 

�: � � %�"�&' � #�&'	&(/' . 

 

Case C: A backstop technology is always available; therefore non-renewable 

natural resources are not essential. 

 

The key question here is the magnitude of the elasticity of substitution, ), between 

the renewable resource, �, and manufactured capital, �.  In Case A, if " * #, that is, if 

the total share of the output going to capital is greater than the share going to the 

natural resource, then it is feasible to maintain constant consumption across 



 

 13 

generations.  In other words, capital is adequately substitutable for the natural resource, 

so as the depletable resource’s input diminishes, output may still be maintained by 

increasing capital.  In Case B, if ) * 1, output can be produced with the natural 

resource, as the natural resource is non-essential.  In Case C, when the natural resource 

becomes depleted, it is possible to switch to another source, e.g. a renewable energy 

source, such as wind or solar.  These results all assume a zero rate of population 

growth and of technical progress.  A non-zero rate of technical progress increases the 

likelihood of sustained constant consumption, while a non-zero rate of population 

growth produces the opposite result.  However, even in cases where ) + 1, if the rate 

of technical progress is high relative to population growth it would still be possible to 

maintain constant consumption (Perman et al., 2003). 

The standard economic growth equation illustrating sustainability stemmed from 

three papers from the Symposium on the Economics of Exhaustible Resources in the 

Review of Economic Studies (Dasgupta & Heal, 1974; Solow, 1974; Stiglitz, 1974) 

and is later summarized by Pezzey and Toman (2002, p. 5) as: 

 

max/�0	,1�0	 2 �34�5	6Φ�5	�5
8

9
, :;<�< 4 � =��, �, 5	, 

 

and where � is instantaneous utility, 4 is consumption flow, � is the rate of resource 

depletion, � is capital stock, and Φ is the utility discount factor.  Several papers (e.g. 

Hartwick, 1994; Pearce & Atkinson, 1993) define intergenerational sustainability as: 

�>�5	/��5	 ? 0.  This model is dubbed weak sustainability, defined as non-declining 

intertemporal social welfare. 

Maximized social welfare must be maintained (i.e. constant or increasing) over 

time.  Under this model, natural capital may be depleted if the net present value of 

transforming and consuming natural capital is greater than leaving the natural capital 

for future generations (Arrow et al., 2004).  Solow and Hartwick provide further tenets 

in an attempt to develop economic models which would ensure intergenerational 

sustainability.  Solow’s growth model (1974) proves that, given sufficient 

technological progress, any level of consumption can be maintained, even when there 
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is a limited amount of essential natural resources.  Even if technological progress is 

lacking, it is still feasible to maintain this constant consumption by ensuring that the 

resource flow is less than half of production.  Hartwick (1977) established that if rents 

from resource depletion are reinvested back into built capital, then intergenerational 

equity can be maintained, implying that it is possible to achieve a constant path of 

consumption forever.  Given sufficient substitution possibilities, “genuine investment” 

allows for the productive base of the economy to be maintained.  If the capital stock is 

maintained, then it is possible for welfare to remain constant or possibly increase 

(Hartwick, 1977).  Following Hartwick, Solow showed that this constant consumption 

forever is equivalent to sustaining an aggregate level of wealth at a constant level over 

generations.  The market can provide a sustainable allocation of resources, as long as 

attention is paid market inefficiencies and externalities, and as long as the future is not 

discounted too much (Solow, 1986). 

Many governments have essentially applied Hartwick’s rule as their sustainability 

policy, but do not address how much rent from natural resources should actually be 

invested, or how much the private or public sector should be investing (Pezzey & 

Toman, 2002).  Countries may appear sustainable, but in fact may be experiencing 

serious resource depletion and ecosystem damage (Ayres, van den Bergh & Gowdy, 

2001). In a study evaluating consumption levels of various countries in regard to two 

criteria, the maximized present value criterion and the sustainability criterion, Arrow et 

al. (2004) found that consumption share of output is likely higher than what is given by 

the maximize present value criterion.  Additionally, several countries also failed to 

meet the sustainability criterion, as their investments in human and manufactured 

capital were not enough to compensate for the depletion of natural capital (Arrow et al., 

2004). 

Solow and Hartwick’s theories also rely on the assumption that the elasticity of 

substitution between resources and labor and capital is equal to or greater than 1.  In 

other words, there must be unlimited substitution possibilities among all types of 

capital (Stiglitz, 1979).  The standard neoclassical model requires a high degree of 

substitutability between capital and the natural resource, a high rate of technical 

progress, or a technological backstop (Perman et al., 2003).  Some argue that the 
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diminishment of natural resources can be compensated by the potential of capital 

accumulation in the form of increased manufactured and human capital (Arrow et al., 

2004).  That human-made capital is a near-perfect substitute for natural resources has 

become a basic tenet of neoclassical economic theory (Costanza & Daly, 1992).  The 

sustainability criterion equation in which intertemporal social welfare is non-declining 

over time is considered weak sustainability.  Some deem the assumption of a high 

degree of substitutability as essentially motivated by mathematical convenience, and 

believe it has had little supporting evidence.  Alternately, many view substitution is 

very limited, and consider human-made capital and natural capital to be, for the most 

part, complements, not substitutes (Costanza & Daly, 1992). Natural scientists and 

ecologists agree, with some ecologists arguing that the possibility for substitution may 

be zero (Perman et al., 2003).   

Although the neoclassical welfare model has been widely criticized by ecological 

economics, it can be used to support very strong environmentalist policies.  In 

determining these policies, future monetary costs and benefits should be discounted the 

rate, �, which is determined by the so-called “Ramsey equation” (TEEB, 2010): 

� � �� � � · B	, where � is the rate of pure time preference, � is the elasticity of the 

marginal utility of consumption, and B is the growth rate of per capita consumption. 

While a variety of values for � have been proposed, it has become clear that the 

choice for the rate of pure time preference is necessarily a question of ethics (TEEB, 

2010).  The elasticity of the marginal utility of consumption—a measurement of how 

rapidly the marginal utility of consumption falls as consumption levels increase 

(TEEB, 2010)—is often assumed to be 1 (Nordhaus, 1994; Stern, 2007).  In a steady 

state model, adjusted for externalities and other market imperfections, Dasgupta and 

Mäler (2000) demonstrate that the growth rate of per capita income, B, can be 

considered as the rate of return on all forms of capital, including natural capital.  In a 

dynamic growth context, with a non-growing population and a constant resource base, 

the growth rate of income is equivalent to the growth rate of total factor productivity 

(TFP) along a balanced growth path. TFP is the rate of growth of economic output not 

accounted for by the weighted growth rates of productive input use.  In the three input 

case, manufactured capital (��), human capital (C�), and natural capital (D�): 
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E=� �  �F �  ��F � GC�F � �D�F , where the weights are the cost shares and  � G �
� � 1. 

Environmental economists have believed that TFP estimates do not sufficiently 

take into account the draw-down of the natural capital stock (Dasgupta & Mäler, 2000; 

Repetto, Magrath, Wells, Beer, & Rossini, 1989).  Vouvaki and Xepapadeas (2008) 

found that TFP estimates are significantly biased upward when the environment is not 

considered as a total factor of production.  They contend that failure to internalize the 

costs of an environmental externality is akin to using an unpaid factor of production.  

By including natural capital, i.e. considering the external effects of CO2 pollution from 

energy use, they found that TFP estimates for 19 of 23 countries switched from 

positive to negative. 

In essence, when the negative effects of economic production on the natural 

world’s capacity to supply productive inputs are considered, the past growth of true 

wealth could actually be negative because it was achieved by drawing down natural 

capital. This implies that future generations have been made worse off by past and 

current destruction of natural capital.  Further, when other environmental effects 

beyond CO2 pollution are included, the likelihood of a negative real TFP growth 

becomes even stronger, leading to serious concern regarding for long run economic 

policies for climate change mitigation and biodiversity loss.  Providing for reasonable 

assumptions about the pure time preference and the elasticity of consumption, one can 

make a strong case that, due to the drawing down of the earth’s stock of natural capital, 

TFP growth has been negative.  This implies a negative social discount rate, �,which 

means that the present generation should consume less in order to invest more in 

restoring the natural capital base that has been taken from future generations (Gowdy, 

Howarth & Tisdell, 2010). 

1.3 Applying Welfare Theory to Environmental Valuation: Successes 
and Limitations 

Valuation exercises are often part of cost benefit analysis (CBA)—the practical 

application of neoclassical welfare theory to public policy.  Under the neoclassical 

welfare model, CBA is based on identifying changes in consumer and producer surplus 
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resulting from public policies.  Environmental economics borrowed from earlier 

efforts, building on Dupuit’s work on utility, and on the welfare economic foundations 

mainly established by Hicks and Kaldor.  Originally, the water sector in the United 

States drew up practical guidelines for using welfare economics, in the form of CBA.  

Justification for applying CBA was based on the Hicks-Kaldor compensation criterion 

or the Potential Pareto Improvement, in which winners could compensate the losers 

and still be better off, even if actual compensation does not occur (Pearce, 2002; 

Koning & Jongeneel, 1997).   

Hicks (1943) identified the four measures of consumer surplus: compensating 

variation (CV), equivalent variation (EV), compensating surplus (CS) (quantity-

compensating variation), and equivalent surplus (ES) (quantity-equivalent variation).  

The utility changes associated with a price change are CV and EV; the utility changes 

associated with changes in the quality or quantity are CS and ES (Perman et al., 2003). 

Figure 1.1 displays these four types of consumer surplus.  As Figure 1.1 illustrates, 

although there is an identical change in the amount of a good, the relative welfare 

measures for priced and unpriced (quantity-constrained) goods are not equal (Bateman 

& Turner, 1992).  As Hicks (1943, p. 35) explains, “What the compensating variation 

measures is the change in income required to offset the fall in price, not the change in 

income required to offset the rise in quantity acquired. It becomes apparent that these 

are not the same thing.”  The slopes of the Hicksian and Marshallian demand curves, 

i.e. the substitution and income effects, greatly influence the relative differences in 

welfare measures (Bateman & Turner, 1992).  In a price change case, the individual is 

able to adjust his or her consumption level as the price changes; however, in the 

quantity or quality change case, the quantity or quality is beyond the control of the 

individual (Perman et al., 2003).  For a normal good, the price constrained welfare 

measures are: CV < MCS < EV.  For the unpriced, quantity constrained case, the 

welfare measures are: CS < MCS < ES. 
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Figure 1.1. Welfare Change Measures for Price and Quantity Constrained Good 

 Adapted from “Evaluation of the environment: The contingent valuation method,” by 
Bateman, I. J., and R. K. Turner, 1992, CSERGE Working Paper GEC 92-18, p. 99. 

If it is possible to determine an individual’s willingness to pay (WTP) for a service 

or willingness to accept (WTA) compensation to forgo that service, then it is possible 

to establish the proper monetary measures of the utility effects (gains or losses) of 

changes.  The relationships between WTP/WTA and CV/EV, and between WTP/WTA 
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and CS/ES are summarized in Table 1.1 and Table 1.2.  The case of quantity 

constrained goods translates well to cases that involve the quantity or quality of 

environmental services (Perman et al., 2003).  The underlying concept of economic 

valuation techniques is to estimate society’s WTP and WTA (Farber et al., 2002).  

Indirect methods of environmental valuation—revealed preference approaches—use 

observed market data on an ordinary commodity in order to infer the monetary level of 

the environmental service (Perman et al., 2003).  The goal is to find privately-

consumed non-market goods which are weakly complementary to the public goods 

(Bockstael & McConnell, 1993).  Some examples of indirect economic valuation 

techniques include avoided cost, replacement cost, factor income, travel cost and 

hedonic pricing (Turner et al., 2003). 

Table 1.1. Monetary measures for effects of price changes  

 Compensating Variation Equivalent Variation 
Price 
fall 

WTP for change occurring 
WTA compensation for 
change not occurring 

Price 
rise 

WTA compensation for 
change occurring 

WTP for change not to 
occur 

Note. Adapted from Natural resources and environmental 

economics (3rd ed.). by R. Perman, Y. Ma, J. McGilvray, and M. 
Common, 2003. New York: Pearson Addison Wesley, p. 407. 

  

Table 1.2. Monetary measures for changes in environmental quality 

 Compensating Surplus Equivalent Surplus 

Improvement WTP for change occurring WTA compensation for 
change not occurring 

Deterioration 
WTA compensation for 
change occurring 

WTP for change not to 
occur 

Note. Adapted from Natural resources and environmental economics 
(3rd ed.). by R. Perman, Y. Ma, J. McGilvray, and M. Common, 2003. 
New York: Pearson Addison Wesley, p.409. 

  

According to welfare theory, WTP and WTA measures of value will be roughly 

equal (Willig, 1976), but empirical evidence demonstrates otherwise, as displayed in 

Table 1.3, revealing that losses matter more to people than do corresponding gains, and 

reductions in losses are more valuable than gains.  The causes of the disparity are not 
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limited to issues with economic survey techniques like CVM.  The disparity between 

these values is due both to economic and psychological reasons.  Economic reasons 

include income effects, transaction costs, implied value and the profit motive.  The 

psychological reasons are summarized under four categories as the endowment effect, 

legitimacy, ambiguity, and responsibility.  As WTP estimates are commonly lower and 

researchers are reluctant to employ WTA measures, the real value of negative 

environmental impacts is underestimated and environmental management decisions 

can be wrong (Brown & Gregory, 1999).  WTA measures are seldom used, even when 

values should be measured as a loss and not a gain (Brown & Gregory, 1999).   

Table 1.3. Disparities between WTP and WTA 

Study Commodity WTP WTA 
Hammack and Brown (1974) Wetland habitat 

for duck 
population 

$274.00 $1,044.00 

Banford, Knetsch & Mauser (1977) Freshwater fishing 
sites 

43.00 120.00 

  22.00 93.00 
Sinclair (1976) Fishery resources 35.00 100.00 
Bishop & Heberlein (1979) Hunting permits 21.00 101.00 
Brookshire, Randall & Stoll (1980) Elk hunting 43.64 68.52 
  54.07 142.60 
  32.00 207.07 
Rowe, D’Arge & Brookshire (1980) Air quality 4.75 24.47 
  6.54 71.44 
  3.53 46.63 
  6.85 113.68 
Coursey, Schulze & Hovis (1983) Sucrose taste 

experiment 
2.50 9.50 

  2.75 4.50 
Knetsch and Sinden (1984) Merchandise or 

cash prize 
1.28 5.18 

Note. WTP and WTA estimates are in year-of-study dollars. Adapted from 
Valuing environmental goods: An assessment of the contingent valuation method 

by R. G. Cummings, D. S. Brookshire, and W.D. Schulze, 1986, Totowa, NJ: 
Rowman and Allanheld, p. 35. 

 

Until recently, it was thought that statements regarding the relative sizes of CS, 

MCS and ES could be estimated, and it was therefore possible to use MCS as an 
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approximation of the proper monetary measures of the utility changes (Perman et al., 

2003).  However, Bockstael and McConnell (1993) point out that, “Assumptions about 

the equivalence of price and quality changes have led to unfounded conclusions about 

the relative sizes of consumer surplus and compensating and equivalent variation” (p. 

1244).  In the case of a quality change, using MCS as an estimate of CS or ES may 

result in errors for which little is known regarding their size or degree.  However, 

economists continue to use indirect valuation methods based on the Marshallian 

demand function (Perman et al., 2003).  

Several studies have brought to the forefront questions regarding the validity of 

indirect valuation methods and the values revealed by these methods.  For example, the 

famous study conducted by Constanza et al. (1997) valued the annual global ecosystem 

services at $33 trillion, which incited a great deal of discussion within environmental 

and ecological economics. The authors acknowledge sources of error and limitations, 

such as the possibility of double counting, the exclusion of household labor and the 

informal economy, the estimation of the supply and demand curves, the lack of 

consideration of thresholds, discontinuities or irreversibilities in ecosystesms, and the 

inability to fully incorporate important goals such as social fairness and ecological 

sustainability (Costanza et al., 1997).  The paper, which was published in Nature, 

spurred much discussion which ranged from basic agreement to questioning the 

wisdom of valuing ecosystem services to issues with the methodology used (Costanza, 

1998).  Toman (1998) argues that this type of information is ultimately misleading to 

decision-makers, as it provides no insights into the changes in ecosystems or ecosystem 

thresholds, and provides no context to how these services are linked to particular 

people in a particular place and time.  Although CBA and economic valuation are not 

informationally rich enough to mold policy choices, it could be combined with non-

economic information to provide a robust framework for sound decisions (Toman, 

1998).  Daly (1998), while recognizing the crudeness of the estimate, applauds the 

effort.  As exchange values can only be calculated when there is an element of scarcity, 

he proposes that the value produced in the study be viewed as “the measured scarcity 

value of natural capital services (33 trillion dollars) as an indirect index of the extent of 

past sacrifice of natural capital, and thus of the scarcity of remaining natural capital” 
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(Daly, 1998, p. 22).  Initial reactions from Norgaard, Bode, and Values Reading Group 

(1998) questioned the purpose of such an exercise saying, “…now that we know the 

exchange value of the earth, we wondered with whom we might exchange it and what 

we might be able to do with the money, sans earth” (p. 37).  In addition, they also 

raised other concerns such as the use of marginal values when the total collapse of 

some services is plausible and the questioning of whose values these represented in a 

world with rich and poor, powerful and not (Norgaard et al., 1998).  

During the 1980s and 1990s, building econometric models of the environment as a 

productive input became highly popular. One of the best examples is Barbier’s (2000) 

study of the role of mangrove estuaries in supporting the fishing industry in south 

Thailand and Campeche, Mexico.  By applying the traditional total economic value of 

use values (direct use, indirect use, and option values) and nonuse (bequest and 

existence values), Barbier generated economic values for preserving mangroves in 

these areas.  In accordance with welfare theory, the model assumes a Cobb-Douglas 

production function, an optimal harvest fisheries model, and long run competitive 

equilibrium.  Other assumptions are needed to calculate the relationship between 

mangroves and fish harvest, including (for Campeche) a value for the intrinsic growth 

rate of shrimp, a constant stock of shrimp in long-run equilibrium, estimates of the 

carrying capacity of the ecosystem, and a proportional relationship between mangrove 

area and ecosystem carrying capacity (see the critique of the standard fisheries model 

by Ludwig, Hilborn & Walters, 1993).  Although the production function approach is 

continuously applied by researchers to derive seemingly realistic numbers, the theory 

has gone beyond the reality of inadequate data availability and basic conceptual issues 

with biophysical models of ecosystem services. 

As another example of a production function type approach, Boyles, Cryan, 

McCracken, and Kunz (2011) used estimates of the value of pest suppression services 

provided by bats in a cotton-dominated agricultural environment in south-central Texas 

to calculate the economic importance of bats in agriculture for the entire United States 

to be roughly $22.9 billion/year.  Fisher and Naidoo (2011) respond to the study with 

great concern for the flaws in calculation. The variables, such as mixture of crops and 

their yields, production costs, market prices, pests, as well as the distribution, 
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abundance and feeding ecology of bats, vary greatly across the United States.  

However, these variations are ignored in Boyles et al.’s (2011) study, which is 

“tantamount to calculating the nation’s gross national product based on a country-wide 

extrapolation of steel production in Pittsburgh” (Fisher & Naidoo, 2011, p. 287).  In 

sum, natural scientists are generally too willing to accept economists’ estimates of the 

value of ecosystem services.  While this is understandable, there is a danger in that 

poorly designed studies will discredit all efforts to document the importance of 

ecosystem services. 

In recent years, the most used measure of preferences is the contingent valuation 

method (CVM), which involves directly asking people how much they would be 

willing to pay for a service or how much they would be willing to accept to forgo a 

service.   CVM provides an alternative to indirect valuation methods, avoiding issues 

associated with these revealed preference methods.  In line with Walrasian welfare 

economics, CVM starts with the assumption that human preferences are the only 

source of economic value (Mitchell & Carson, 1989; Portney, 1995; Perman et al., 

2003).  Stated preferences can be used to derive the shadow prices of environmental 

features.  The method is specifically useful in dealing with “non-use” or “passive-use” 

values, values people hold for environmental amenities even if they do not come into 

direct contact with it (Bennett, 1996; Arrow et al., 1993).  These methods were applied 

on the Delaware River Basin in 1958 (Mack & Myers, 1965) and on the Maine Woods 

in 1961 (Davis, 1963).  CVM grew in importance, as guidelines for practitioners were 

developed, and as its use became more frequent in environmentally-related United 

States court cases (Pearce, 2002).  However, CVM is also riddled with issues and has 

been the source of many debates.    

The validity of CVM came under debate following the Exxon Valdez oil spill in 

Prince William Sound, Alaska, in 1989.  ‘Superfund’ legislation permitted suing for 

loss of use and non-use values, and the Department of the Interior regulations deemed 

CVM a viable technique for eliciting these values.  Following the Exxon Valdez spill, 

The Oil Pollution Act was passed, and the Department of Commerce, acting through 

the National Oceanic and Atmospheric Administration (NOAA) was required to 

establish CVM criteria.  NOAA composed a panel, led by Kenneth Arrow and Robert 
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Solow, to assess the reliability of estimates produced by CVM (Bennett, 1996).  This 

panel cited the numerous drawbacks including: inconsistency with the assumptions of 

rational choice, implausibly large responses of WTP, absence of a meaningful budget 

constraint, a lack of adequate information regarding the policy or program for which 

the values are being elicited, and questions regard the extent of the market.  The panel 

recommended major reform to the method, established strict guidelines, and concluded 

that “CV studies can produce estimates reliable enough to be the starting point of a 

judicial process of damage assessment, including lost passive-use values” (Arrow et 

al., 1993, p. 43).  

Perhaps the most serious shortcoming of CVM is the apparent arbitrariness of the 

results of this approach.  Spash (2008a; 2009) has criticized CVM studies for 

discarding “protest bids,” which sometimes comprise over half of the responses.  

Often, the values of specific environmental features are unrealistically high because 

people perceive these features (blue whales, for examples) as proxies for “the 

environment.”  Bateman and Mawby (2004) found that when the interviewer wore 

formal clothing, willingness to pay estimates were substantially higher.  CVM studies 

have demonstrated that human preferences, unlike how they are characterized in 

welfare economics (Stigler & Becker, 1977), are unpredictable and vary greatly across 

individuals.  Due to the arbitrariness of CVM results, the methodology is beginning to 

lose its place as the preferred method of eliciting values of ecosystem goods and 

services. 

This dissatisfaction with CVM has led to significant questioning of cost benefit 

analysis in general.  Critiques of CBA are housed in two categories: those concerned 

with the theoretical foundations of value theory and those concerned with the 

legitimacy of the numbers produced and of the methods employed (Spash, Stagl & 

Getzner, 2005; Gowdy, 2007).  One critique points out that the economic value often 

undervalues ecosystems, leading to their overuse (de Groot, Stuip, Finlayson, & 

Davidson, 2006).  The economic value of ecosystem services does not necessarily 

capture other equally important values, such as ecological sustainability and 

distributional fairness (Howarth & Farber, 2002; MA, 2003).  Additional criticisms 

regarding the use of CBA in regard to environmental issues, as outlined by Røpke 
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(2005), include: (1) many important factors cannot be measured in terms of price 

(value incommensurability), (2) prices basically reflect historical and existing power 

structures, (3) the focus on marginal values is arbitrary and misleading, (4) marginal 

values are not the same as total values, and marginal values should only be used when 

valuing reasonably intact and normally functioning ecosystems (Limburg, O'Neill, 

Costanza, & Farber, 2002), (5) decision processes should acknowledge all conflicts, 

rather than offering simple solutions, (6) fundamental moral dilemmas should not be 

disregarded, (7) CBA tends to be used for validation of policies and relieves policy 

makers from responsibility.  A more general criticism is that the neoclassical welfarist 

approach is based on utilitarian ethics, but in reality, many individuals follow a 

deontological or rights-based approach to decision-making (Spash, 1997).  In 

summary, asking individuals about their willingness to pay “assumes that people: hold 

these values in advance or can easily generate them; have sufficient information and 

understanding of what they are valuing; can decide (alone) on the values they attribute 

to ecosystems; behave according to the cost-benefit rule; value consistently; value 

according to individual rationality” (TEEB, 2010, p.162).  While the vast amount of 

insights from behavioral studies could lead to improvements in valuation 

methodologies, they are not adopted into guidelines.  In particular, Knetsch (2005) 

points out that they are completely ignored in the US-EPA Economic Analysis 

Guidelines, citing the relative casualty with which the EPA Guidelines treat WTP and 

WTA measures, as little distinction is made between the two.  Further, the Guidelines 

do not take into account behavioral findings which have relevant information regarding 

the appropriate choice of a discount rate (Knetsch, 2005).  

All these issues pose a problem for the use of the cost-benefit analysis method in 

environmental policy decision making.  From classical economics, the original 

conception of nature’s benefits was in the form of use value; however, this conception 

has shifted to conceptualization in terms of exchange values in neoclassical economics.  

While this shift has attracted political support for conservation, it has also imposed a 

focus on the market to solve environmental problems (Gomez-Baggethun et al., 2010).  

As Martinez-Alier (2002) summarizes, “Prices should not be mistaken for value.  Even 

in the most capitalist society, the market economy is a small island surrounded by an 
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ocean of unpaid caring and domestic work and free environmental services that are 

essential for true economic security” (p. 46).  As decisions must be made and valuation 

is inevitable, viable alternatives to CBA must be developed in order to assist decision-

makers (Røpke, 2005).  The insights from various disciplines can aid in solving issues 

surrounding sustainability.  While monetary valuation can used in decision-making and 

is important for internalizing externalities in policies that affect ecosystems, it should 

be supplemented with the consideration of other types of value, such as ecological, 

social and cultural (TEEB, 2010; de Groot et al., 2006).   

1.4 Biophysical Alternatives to Neoclassical Valuation 

The conceptual framework of biophysical economics maintains that the economy 

is connected to and sustained by a flow of energy, materials and ecosystem services 

(Cleveland, 1999).  The field has a long history, beginning with 18th century 

Physiocrats (1694-1774), who were led by Francois Quesnay.  They based their theory 

of value on a natural view of the world, citing land as the source of all value (Patterson, 

1998).  In the early 20th century, Soddy (1922; 1926), a nobel Laureate in chemistry, 

was the first to apply the laws of thermodynamics to economic systems, and Lotka 

(1914; 1922; 1924), a mathematical biologist, developed theories which explained the 

mechanisms of natural selection in energy terms, which were later applied to 

economics by other analysts.  More recently, growing dissatisfaction among 

economists regarding the integration of natural resources and the environment into 

economic models, coupled with advances in the physical sciences, has prompted new 

attempts to integrate physical principles with economic models (Boulding, 1981). 

In the late 20th century, many researchers, especially those outside the economic 

discipline, made significant contributions.  Many of these recent analyses fall within 

the broad field of biophysical economics, a term coined by Lotka (1924).  These works 

draw mainly from a few key physical concepts, which include the first law of 

thermodynamics (the laws of conservation of mass and of energy), and the second law 

of thermodynamics (the entropy law) (Ruth, 1999).  The first law of thermodynamics 

bears significant consequences for neoclassical economics.  Contrary to standard 

versions of economic theory, production of goods from raw materials creates waste, 
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including wasted energy (Ayres, 1999).  The second law of thermodynamics refers to 

the qualitative changes in materials and energy as a process takes place.  Compared to 

the raw material inputs to the process, useful and economically valuable products tend 

to have lower entropy, and the waste from the economic processes have higher entropy 

(Georgescu-Roegen, 1971).  These laws place physical limits on the production, 

consumption and exchanges processes, and also provide the link—through mass- and 

energy-balance equations—between economic processes and changes in the quality of 

the environment (Ruth, 1999). 

An energy theory of value, proposed as an alternative or replacement to the 

standard neoclassical theory of value, is based on the laws of thermodynamics, in 

which solar energy is the primary input to the global ecosystem, and relates to the ideas 

of classical economists, such as Ricardo.  Energy satisfies the criteria for production-

based theory that can validate exchange values (Farber et al., 2002).  Soddy (1933) laid 

the groundwork for energy as the basis of the economy, stating: “If we have available 

energy, we may maintain life and produce every material requisite necessary.  That is 

why the flow of energy should be the primary concern of economics” (p. 56).  Soddy 

(1926) aimed to develop a physical conception of wealth, one that would be aligned 

with the physical laws of conservation.  He emphasized the difference between wealth 

and debt saying: 

Debts are subject to the laws of mathematics rather than physics.  
Unlike wealth, which is subject to the laws of thermodynamics, debts do 
not rot with old age.  On the contrary, they grow at so much per annum, 
by the well known mathematical laws of simple and compound interest. 
(Soddy, 1926, p.70)  

Soddy proposed that this confusion between wealth and debt allowed for the 

establishment of a financial system which was disconnected from the physical 

principles which are the source of wealth (Cleveland, 1999). 

Odum (1971) developed a methodology which used energy flows to analyze the 

systematic relationships between nature and humans. Odum recognized that “the 

wilderness values to society are underappraised because they have no easily recognized 

dollar value that can be compared with the figures available for the proposed new 

enterprise” (1971, p. 296).  Understanding this, he proposed that energy be the source 
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of economic value.  Costanza (1980; 1981) provided empirical support to some of 

Odum’s ideas (Cleveland, 1999).  Costanza (1980) argued against the assumption that 

the traditional factors of production—land, labor and capital—were not, in fact, 

independent, but were rather dependent upon energy for their production.  Calculating 

the embodied energy—the total quantity of energy required for production—of these 

factors, he showed that there was a strong statistical relationship between embodied 

energy and dollar value when the energy required to produced labor and government 

services was included (Costanza, 1981; 1981).  Costanza (1981) uses these results as a 

basis to argue for an embodied energy theory of economic value.  In a free market, 

market prices and embodied energy values would be proportional in all sectors, except 

for the primary energy sectors.  This provides a solution to the issue of externalities 

and natural resource valuation (where markets do not exist).  Embodied energy acts as 

a common denominator in ecological and economic systems, and could be used to 

determine accurate market values (Costanza, 1981).  Further, Costanza and Hannon 

(1989) used matrix inversion techniques to determine price or value weights for 

various biosphere commodities. 

Robert Ayres (1978; 1998; see also Ayres & Kneese, 1969; Ayres & Nair, 1984), a 

physical scientist, also applied biophysical principles in an effort to gain understanding 

into the economic process.  Ayres used a material-energy balance model to 

demonstrate the issues with the closed model of standard economics.  Given the first 

law of thermodynamics, which states that low-entropy matter and energy enter the 

production process as useful raw materials, and return to the environment as high 

entropy wastes, ‘externalities’ are a regular occurrence, rather than an exception to the 

economic process, as many economists assume (Cleveland, 1999).  Using the 

principles of entropy and the second law of thermodynamics, Ayres (1978) described 

the quality of natural resources.  Negentropy stock—high quality natural resources—

require energy to extract and process.  Ayres (1978) illustrates the process of continual 

and accelerated depletion: the faster high quality nonenergy resources are used up, the 

more demand for fossil fuel resources, the more negentropy stock is depleted.  He 

notes that while economic theory of exhaustible resources does forecast the use of 

highest quality/lowest cost resources first, the theory does not allow “for the positive 
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feedback between decreasing quality (negentropy) of the remaining resources and the 

rate of extraction” (Ayres, 1978, p. 47).  Additionally, the standard economic model 

ignores the environmental costs of the build-up of high entropy waste (Ayres, 1978).   

Further, Ayres (1998) argues that as low-entropy energy (exergy) from the sun is not 

conserved and is a common measure of resource—both material and energy—quality 

and quantity, it can be used as a measurement to compare resource inputs and outputs.  

He maintains that this system could act as a resource accounting framework, and be 

useful for decision-makers in identify policy tradeoffs and cost-effective conservation 

possibilities (Ayres, 1998). 

Similarly, Daly (1977; 2007) argues that the standard closed economic circular 

flow model does not take into account the second law of thermodynamics, as matter 

and energy is taken from the outside environment, and waste is returned. As Daly 

(1985) states: 

It is, of course, the linear throughout [of matter-energy], not the circular 
flow of value, that impinges on the environment in the forms of 
depletion and pollution.  It is impossible to study the relation of 
economy to the ecosystem in terms of the circular flow model, because 
the circular flow is an isolated, self renewing system with no inlets or 
outlets, no possible points of contact with anything outside itself.  Yet in 
economic theory the circular flow has the spotlight, while the concept of 
through put is only dimly visible in the shadows.  Consequently, the 
relation of the economy to its environment is a topic which economic 
theory has only occasionally illuminated and often obscured. (p. 2) 

In Daly’s (1977) Steady-State Economics, he argues for an economy in which physical 

wealth and people are held constant.  Likewise, Boulding (1966) maintains that the 

world economy is open to three systems: matter, energy and information.  He views the 

information or knowledge system as the most important from a human point of view, 

which led Boulding (1982) to the conclusion that energy itself is unimportant.  

Boulding (1966) also claims there is no law of increasing material entropy, as he 

reasons it is possible to amass diffused material, given enough energy.      

Nicholas Georgescu-Roegen, however, criticizes Boulding’s (1966) claim that 

there is no law of increasing material entropy.  He also argues against Daly’s version of 

steady-state economics, stating: “Complete recycling being impossible, even in a 

steady state the ‘transactions’ between the economic process and the environment must 
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necessarily consist of some available matter as well in order to compensate for the 

matter dissipated continuously and irrevocably” (1979b, p. 1039). Georgescu-Roegen 

was perhaps most influential in his contributions to biophysical economics, as he 

sought to ground economic analysis in the biophysical world, and was able to 

incorporate biophysical principles into standard economic models (Cleveland, 1999).  

The shortcomings of conventional economic theory were exposed by Georgescu-

Roegen (1979a) through an example of the Cobb-Douglas function: � � �HI�HJ�HK, 

where � is output, � is the stock of capital, � is the flow of natural resources used in 

production, � is the labor supply, and H� �H��HL� 1 �� HM* 0.  It follows that: 

 

�HJ � �9
�HI�9

HK  . 
 

If K is sufficiently large, even with a decreasing amount of �, constant output can be 

maintained indefinitely.  Georgescu-Roegen (1979a) criticizes these types of exercises, 

saying: 

Exclusive preoccupation with paper-and-pencil (PAP) exercises habit 
has led to accepting these exercises without any concern for their 
relation to facts.  On paper, one can write a production function any way 
one likes, without regard to dimensions or to other physical constraints. 
(p. 97) 

Georgescu-Roegen’s (1979b) theories also rejected strict energy theories of value. 

Rather, Georgescu-Roegen (1979b) suggested that ‘matter matters too,’ (p. 1024) 

arguing that both energy and matter are the subjects of the entropy law.  As matter 

continually converts from a high quality to a low quality state, he argued that, in the 

end, materials may become more crucial than energy (Cleveland, 1999).   

All over the material world there is rubbing by friction, cracking and 
splitting by changes in temperature or evaporation, there is clogging of 
pipes and membranes, there is metal fatigue and spontaneous 
combustion.  Matter is thus continuously displaced, altered, and 
scattered to the four corners of the world.  It thus becomes less and less 
available for our own purposes. (Georgescu-Roegen, 1979b, p. 1034) 
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Hence, Georgescu-Roegen (1981) proposed the Fourth Law of Thermodynamics—the 

Law of Matter Entropy, stating: “In a closed system, available matter continuously and 

irrevocably dissipates, thus becoming unavailable” (1981, p. 60). This Fourth Law, 

however, has been criticized and rebuked (e.g. Ayres & Miller, 1980; Schwartzman, 

2008).  Despite the errors in the Fourth Law, Georgescu-Roegen’s consideration of the 

diffusion of materials and the limits on recycling foreshadowed the fields of industrial 

metabolism and industrial ecology (Cleveland & Ruth, 1997).  

These varied attempts to construct a biophysical theory of value have only been 

marginally successful (Farber et al., 2002).  While publications, such as the Population 

Bomb (Ehrlich, 1968) and the Limits to Growth (Meadows, Meadows, Randers, & 

Behrens, 1972) received significant press, they were rejected by mainstream 

economists who claimed the models understated the potential for innovations 

(Cleveland & Ruth, 1997).  The discipline of economics has been able to ignore the 

biophysical world due to the availability of cheap energy (Hall & Klitgaard, 2006).  

Energy theories of value have received much criticism (Cleveland, 1999), as even 

Arrow and Georgescu-Roegen outright rejected the energy theory of value (Daly, 

1981).  Even Georgescu-Roegen had been particularly critical of value monism in 

general (Røpke 2004).  Hall and Klitgaard (2006) agree, saying: “…biophysical 

economics is not about putting prices on the processes and functions of nature within a 

system of conventional economics, but rather in evaluating them on their own terms-

although sometimes monetary prices are useful as a secondary metric” (p. 10).  A 

fundamental problem in developing a theory of value within ecological economics is 

the ‘mixed-units’ problem.  Inputs and outputs, such as energy and mass flows, must be 

commensurate with each other.  Without a mechanism to resolve the ‘mixed units’ 

problem, evaluation of energy/mass flows in an economic-ecological system is 

impossible, which ultimately hinders policy analysis and guidance (Patterson, 1999).  

One methodology—energy input-output analysis—is able to attend to the ‘mixed-units’ 

problem by accounting for physical embodied energy flows in the economy (Miller & 

Blair, 2009).  Policy advice, however, can stem from a whole range of techniques, 

methods and approaches.  An overarching approach based on a single theory of value is 
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unnecessary, and ecological economics should following the same path which 

neoclassical economics has (Patterson, 1999).   

1.5 Deliberative valuation as an alternative to stated preference 
techniques 

Research from various academic fields has recently brought into question the 

models developed under welfare economics, in particular, the model of the self-

regarding rational actor.  Economists are beginning to abandon the Homo economicus 

model, and are incorporating research from various disciplines, such as anthropology, 

neuroscience and psychology, to develop an understanding of a more realistic model of 

human behavior.  Within the happiness literature, the most important findings include: 

“(1) traditional economic indicators such as per capita NNP are poor measures of 

welfare, (2) utility depends on interpersonal comparisons and relative position, (3) all 

humans have common, identifiable biological and psychological characteristics related 

to their well-being” (Gowdy, 2005, p. 212).   

Regarding the first main finding, economists have long assumed that utility is 

obtained from the consumption of market goods and services; in other words, that 

utility is equitable to income.  Further, it has been assumed that an increase an income 

leads to an increase in happiness or that the marginal utility of income is always 

positive (Gowdy, 2005).  Studies are indicating, however, that above a minimal level of 

income, the marginal utility of income is not necessarily positive (Frey & Stutzer, 

2002).  Economic growth may even reduce welfare in the case of strong relative-

income effects and environmental issues, even if individuals and government are 

optimizing (Ng, 2001).  Studies also show that a significant gap exists between the 

statistical socio-economic measures and people’s perceptions.  One of the reasons for 

this could be caused by significant changes in inequality.  Although the average GDP 

per capita may be increasing, if inequality is rising at the same or higher rate, many 

people may actually be worse off.  Another reason is that socio-economic statistics, 

such as GDP, are not reflective of all aspects of society and the environment (Stiglitz, 

Sen, & Fitoussi, 2009).   
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Regarding the second finding, the difficulty of avoiding interpersonal comparisons 

of utility has already been cited and there is much evidence supports the relative 

income effect.  Easterlin (2003) rejects the mainstream economists’ point of view that 

“more is better” in regards to income.  He points out that increases in income do not 

have a lasting effect on happiness, as individuals generally experience a negative effect 

on utility because of adaptation and social comparison.  As everyone’s income around 

us increases, so do our judgments or internal norms about happiness.  Because of this 

false belief that more money will increase our level of happiness, people continually 

allocate more time to their work, and less time to things, such as family and health, that 

would make them happy (Easterlin, 2003). 

Survey data from the adult life-cycle does not support the theory that “more is 

better.”  For example, the life course of two educational groups, those with at least 

some college education and those with only a secondary education, was examined with 

respect to income and happiness.  The income of the educated increased more than that 

of the uneducated over their adult life-cycle.  In accordance with theory, the educated 

group’s level of happiness should have increased with their income.  However, it was 

found that the happiness of both groups actually remained constant (Easterlin, 2001).  

Layard (2003) also illustrates this paradox over time.  In 1975, the top quarter of 

income is happier than the bottom quarter.  In 1998, the top quarter is still happier than 

the bottom quarter, but what is interesting is that each group is no happier than before 

despite the rise in the level of income from 1975 to 1998 (Layard, 2003).  People are 

comparing their income with some norm, and happiness seems to depend more on this 

comparison than on the actual level of income (above a minimal level).  This may 

occur for two reasons: people increase their own standards of living (through a process 

of habituation) and people continually compare what they have compared to others 

(through a process of rivalry).  With regard to the process of habituation, it has been 

demonstrated that people do not get used to everything equally, but generally only get 

used to their material possessions.  This habituation process does not hold for the rest 

of people lives, such as family or job security.  Not understanding this, people tend to 

dedicate more of the life towards work and away from other things that could make 

them happy (Layard, 2003).  
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And finally, in regards to the last main finding, well-being is composed of 

identifiable biological and psychological characteristics.  Several factors have been 

cited including work, private life, community, health, freedom and a philosophy of life 

(Layard, 2003), close relationships and marriage, intelligence, education and religion 

(Frey & Stutzer, 2002).  Economists are beginning to develop and accept an alternative 

understanding of what contributes to utility or human well-being.  The growing field of 

behavioral economics has produced interesting experiments and findings relating to the 

nature of human behavior. 

Experiments and game theory have disproved the assumption of humans as self-

regarding actors or the Homo economicus model of human behavior.  Research in 

behavioral economics provides us with explanations as to human beings actually makes 

choices.  In the 1940s, Herbert Simon coined the term “bounded rationality,” claiming 

that rational thought did not explain all of human decision-making.  In 1979, Daniel 

Kahneman and Amos Tversky published a seminal paper regarding risk and decision 

making, pushing the field of behavioral economics into the forefront (Lambert, 2006).  

Various experiments and games, such as the Ultimatum Game and the Public Goods 

Game, have offered important insights into regularities found human behavior and 

decision-making, including loss aversion, habituation, pure altruism, altruistic 

punishment and hyperbolic discounting of the future (Gowdy, 2008).  In the ultimatum 

game, a ‘proposer’ is given a sum of money, and is told to offer a portion of that sum 

of money to the ‘responder.’  The ‘responder,’ who knows the initial amount can either 

accept or reject the offer.  According to the Homo economicus model, the ‘responder’ 

will accept any amount of money since some is always better than none.  However, this 

is not the case, as ‘responders’ frequently reject amounts below $30, and ‘proposers’ 

frequently offer significant amounts.  Rather then, a better description of the individual 

would be Homo reciprocans, not Homo economicus.  The results of the ultimatum 

game indicate that agents prefer to share and are, in fact, other regarding (Gintis, 

Bowles, Boyd, & Fehr, 2003).  The above findings, however, have been limited mostly 

to studies with college students in industrial societies.  The results vary when 

examining different cultural groups around the world.  While the mean offer in 

industrial societies generally falls around 40%, the mean offers that were examined 
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across a variety of cultures ranged from 26% to 58%.  The same is true with rejection 

rates, as most offers below 20% were rejected in industrial societies, but great 

variability in rejection rates were observed across cultures.  These variations suggest 

that behavior has evolved and is affected by social or cultural norms.  With closer 

examination of the societies, one can more fully understand the various responses.  For 

example, societies that have a culture of sharing are more likely to give higher offers, 

while self-providing societies were found to give lower offers (Gintis et al., 2003).   

These types of findings have led to a call for the incorporation of these results into 

existing methods (Knetsch, 2005), and have additionally led to the consideration and 

development of new types of techniques. For example, Kahneman and Sugden (2005) 

suggest a new approach to economic policy evaluation, one that is based on 

experienced utility (utility as hedonic experience), rather than decision utility (utility as 

a representation of preference).  Ignoring the distinction between decision utility and 

experienced utility is viable if the rationality assumptions of traditional economic 

theory hold.  However, over the past 25 years the findings of behavioral economics 

have brought to question these assumptions, as results indicate that people are often 

only boundedly rational.  If this is the case, then the bounds on the rationality inhibit 

them from maximizing their utility; hence, measurements of decision utility are flawed.  

As an alternative, Kahneman and Sugden (2005) look into maximizing experienced 

utility as a criterion for economic analysis.  In doing so, it is possible to avoid the 

incongruities that result from the current stated preference methods.   They cite several 

methods which can measure experienced utility, such as the measurement of: 

anticipated utility, satisfaction, moment-based happiness and experience sampling.  

However, they discuss issues with these methods, and suggest that the best alternative 

to contingent valuation is the day reconstruction method (Kahneman & Sugden, 2005).    

As another alternative, deliberative valuation (DV) involves a group of selected 

persons who explore the values that should guide collective decisions through a 

process of reasoned discourse (Howarth & Wilson, 2006). The basic idea is that 

through deliberation people can reach agreement by exploring arguments and 

developing mutual understanding and trust. The institutional settings range from 

exploratory workshops such as focus groups to decision-oriented designs such as 
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citizen juries or consensus conferences. The latter type is often supported by decision-

aid methods such as multicriteria appraisal. As envisioned by practitioners like 

Howarth and Wilson (2006), Soderholm (2001) and Spash (2002) DV is an alternative 

to the self-regarding decision-making process adopted in revealed and stated preference 

approaches.  A deliberative group process allows a representative group of individuals 

to gather scientific information and analyze their pre-existing preferences in a more 

critical and interactive way. In this regard, deliberative processes can enhance the 

effectiveness and support for policy decisions by explicitly recognizing the importance 

of groups and group identity, making decision process transparent, and allowing a role 

for collective intelligence in the decision making process (Howarth & Wilson, 2006).  

If properly structured, groups can negotiate distributional outcomes that participants 

can accept as fair and legitimate. This means replacing welfarism with an approach 

based on establishing deliberative, democratic institutions that can resolve 

distributional conflicts given a procedural conception of distributional justice 

(Bromley, 2006; Dewey, 1938; Habermas, 1971).  

The results of empirical DV studies provide evidence for the importance of 

different realms of value beyond self-referential economic values. These results present 

challenges to the traditional economic framework, including multiple values, 

incommensurability and lexicographic preferences, social justice, fairness, and non-

human values (Spash, 2008b).  As the use of formal methods of deliberation is 

relatively new to the field of environmental valuation (Howarth & Wilson, 2006), the 

methods to obtain these values, the expected outcomes and their roles vary widely 

(Spash, 2007). But in general, DV goes beyond traditional stated preference approaches 

to valuation in that it embraces social, other-regarding preference formation.   

Recently, economists have applied Deliberative Monetary Valuation (DMV) 

methodologies, a combination of participatory deliberation techniques and traditional 

stated-preference methods, as an alternative to BCA (Gowdy, 2007).  DMV aims to 

combine theories and practices of economics, social psychology, decision science and 

politics in an effort to obtain more reliable environmental values (Spash, 2007; Sagoff, 

1998; Stagl, 2006; Wilson & Howarth, 2002).  There still remains a gap between the 

practiced empirical approaches and theoretical underpinnings of DMV (Spash, 2008b).  
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Although the DMV process still faces various challenges, it is still highly praised by 

ecological economists for valuing many ecological services (Vatn, 2009), because it 

improves upon the traditional contingent valuation method in a variety of ways 

(Kenyon & Hanley, 2005). 

Positions on theoretical construction of the DMV process vary.  Spash (2007, 

2008b) categorized proposed theoretical approaches and identified their corresponding 

advocates.  Most theorists support the ‘arbitrated social willingness to accept/ 

willingness to pay (WTP/WTA)’, individuals decide alone but it is recognized that they 

make valuation decisions within institution and social contexts. But Sagoff (1998) 

offers the three options in Table 1.4. In the first option individuals act as isolated 

consumers expressing a social WTP, defined as ‘speculative value’. In the second 

option, ‘expressed social WTP/WTA’, Sagoff (1998) proposes that individuals, rather 

than acting as consumers by providing an individual WTP, can participate as citizens 

who construct a collective or social WTP of an environmental good.  Alternatively, 

citizens-juries could judge the value of an environmental good, not only for the group, 

but to society as a whole, and provide “a statement of the ‘fair share’ they would pay as 

members of the community to protect those goods” (Sagoff, 1998, p. 226), represented 

by ‘fair price’ in Table 1.4.  Finally, Sagoff’s third proposition, categorized as 

‘charitable contribution’ (Spash, 2007), is a group mediated individual WTP for an 

environmental good or service representing what society should invest, proposed by 

individuals participating in a deliberative process (Sagoff, 1998).   

Table 1.4. Deliberative Monetary Valuation as Willingness to Pay 

How WTP/WTA may be specified 
Provider of 
Value 

Individual 
(Disaggregated Value) 

Social 
(Aggregated Value) 

Individual Exchange Value Speculative Value 
Individual in a 
group setting 

Charitable Contribution Expressed social WTP/WTA 

Group Fair Price Arbitrated social WTP/WTA 
Note. Adapted from “Deliberative monetary valuation (DMV): Issues in combining 
economic and political processes to value environmental change” by C. L. Spash, 
2007, Ecological Economics, 63, p. 696. 
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Wilson and Howarth (2002) point out that while many environmental goods and 

services are public goods, in practice, their values are often expressed by individuals, 

and therefore do not address issues of other-regarding social equity.  Instead, they 

suggest ‘discourse-based valuation’ in which a group reaches a consensus-based social 

value of an ecosystem good or service (Wilson & Howarth, 2002).  This deliberative 

process is consistent with political theory of both liberal democrats and discursive 

democrats, and can theoretically be modeled using techniques of cooperative game 

theory, as they specifically demonstrate through the Nash bargaining solution.  Their 

theoretical model finds that the aggregate WTP or WTA in typical BCA will overstate 

a deliberative group’s WTP and understate a deliberative group’s WTA (Howarth & 

Wilson, 2006).  Brown, Peterson and Tonn (1995) also express concern with the 

assumption that the larger social good is merely an aggregation of individual personal 

preferences or of well organized interest groups.  This concern leads them to propose 

the alternative of a ‘values jury.’  Participants of the jury would act in the interest of 

society as a whole, and could both assist in decision making and recommend a payment 

regarding the public good (Brown, Peterson & Tonn, 1995).  

Although most theorists advocate the use of ‘arbitrated social WTP/WTA,’ in 

practice, the majority of empirical studies are generating a fair price value, that is, a 

modified exchange value, revealing the divergence between theorists and practitioners.  

As theorists argue for consensus group outcomes, practitioners employ individual 

choice models; as theorists advocate for the representation of a variety of social 

positions on a topic, practitioners use random, semi-random, quota or convenience 

samples; and as theorists expect to address issues such as lexicographic preferences, 

incommensurability or fairness, many practitioners wish to remove these results from 

their analysis (Spash, 2008b).   

A full review of these empirical studies categorized under the various theoretical 

approaches in Table 1.4 can be found in Spash (2008b).  While many of the studies in 

the ‘charitable contribution’ category claim that the DMV process has improved the 

validity of their results, none identify what type of validity.  Most of these DMV 

practitioners aim to achieve statistical power, and therefore miss the rich data that 

could be gathered through interpretative activities, and further attempt to force the data 
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into a preconceived model (Spash, 2008b).  One empirical study, as categorized by 

Spash (2008b), did however generate an ‘arbitrated social WTP/WTA’ (James & 

Blamey, 2005).  In this study, while information, time and opportunity for deliberation 

allowed for the formation of robust preferences, the researchers experienced numerous 

methodological issues, including consensus formation, decision rules, equality of juror 

impact and provision of information, as well as theoretical issues, including concern 

framing, representation, non-consensual outcomes, and the economic interpretation of 

the results.  Although faced with these difficulties, they concluded that research into 

the management and behavior of legal juries will greatly enhance the development and 

refinement of the methodology (James & Blamey, 2005).  In this regard, staff training 

to improve comfort with analytical techniques, such as eliciting preferences from 

community stakeholders and evaluating trade-offs between various facets of value, 

would aid in the success of deliberative processes.  These types of efforts will be 

beneficial, as they will result in the development of more effective, cost-efficient, and 

broadly supported environmental policies (Gowdy, 2008; Gregory & Wellman, 2001).  

Although the DMV process currently faces the issues and challenges mentioned 

above, mounting evidence from various disciplinary fields continues to justify and 

support the use of group approaches. Additionally, the research from these fields is 

providing useful insights regarding the DMV process, such as the structure of the 

group and the format of the approach.  For example, in studies conducted by Woolley, 

Chabris, Pentland, Hashmi, and Malone (2010) discussed in section III, groups ranging 

from two to five members were asked to work on various tasks including solving visual 

puzzles, brainstorming, making collective moral judgments, and negotiating over 

limited resources.  Results indicated that collective intelligence was found to be a better 

predictor of group performance than average or maximum individual intelligence.  

Neither the average group member intelligence nor the maximum group member 

intelligence was significantly correlated with collective intelligence of the groups.  

Three unlikely factors, however, were found to be correlated with collective 

intelligence: average social sensitivity, equality in distribution of conversational turn-

taking, and the proportion of females in the group (Woolley et al., 2010).  These latter 

examples, coupled with evidence provided in section III, support the continued 
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development of deliberative processes in eliciting complex environmental values.  In 

assessing these complex values, it would be beneficial for economists to accept and 

understand the importance of qualitative, as well as quantitative data: “If economics is 

really an empirical science then its method must improve from trying to fit the data into 

the model to accepting observations as a means of learning, which often challenges 

accepted theory and requires change in that theory” (Spash, 2008b, p. 486). Humans 

evolved as members of social groups and understanding group processes is essential to 

understand how humans place value on objects and situations that give them utility 

(van den Bergh & Gowdy, 2009; Sheldon, Sheldon & Osbaldiston, 2000). 

Deliberative valuation moves beyond the standard economic theory of value.  

Unlike contingent valuation, deliberative techniques, like citizens juries, can (1) better 

address the information problem, (2) treat participants as citizens, rather than 

consumers, therefore addressing general public interest, not only individual interest, (3) 

be more useful in dealing with equity and distributional issues, (4) include local 

communities in the decision-making process, allowing for the possibility that these 

environmental decisions will be more sustainable, and (5) implicitly, rather than 

directly, aid participants to construct their values on a given topic (Kenyon and Hanley, 

2005).  Additionally, deliberative methods are more compatible with democratic 

institutions and processes, by which society actually responds to issues in terms of 

political trade-offs (Sagoff, 1998).  Interactive valuation can allow for results which are 

based on the norms and rules compatible with the local, social and natural 

environment; hence, the results can be more readily accepted and put into action (Arzt, 

2005). 

1.6 Frontiers of ecosystem valuation 

Concern of the depletion and degradation of the world’s natural resources has 

influenced economists and policymakers to consider the value of ecosystem services in 

management decisions (de Groot et al., 2002; MA, 2003).  Recently, there has been an 

explosion of interest in the topic of ecosystem valuation, and with it, researchers have 

begun to take these issues more seriously by developing concepts, methods and 

systems to better value these costs and benefits (de Groot et al., 2002; Sukhdev, 2009).  
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“Linking biophysical aspects of ecosystems with human benefits through the notion of 

ecosystem services is essential to assess the trade-offs (ecological, socio-cultural, 

economic and monetary) involved in loss of ecosystems and biodiversity in a clear and 

consistent manner” (TEEB, 2010, p. 11).  By estimating values of ecosystem goods and 

services, and acknowledging the full value of an ecosystem, the true social costs and 

benefits of these services can be measured, and therefore more balanced decision-

making can occur  (Wilson, Costanza, & Troy, 2004; de Groot et al, 2006).  However, 

despite the awareness, the loss of biodiversity and degradation of ecosystems 

continues.  This continuation stems from both poor information and from institutional 

failures (TEEB, 2010).   

Various studies, most notably the Millennium Ecosystem Assessment (MA) and 

the Economics of Ecosystems and Biodiversity (TEEB), have come forth in an effort to 

provide a framework from which to understand and manage these types of issues.  

These frameworks revolve around the concept of linking ecosystem services and 

human well-being.  Ecosystem services are the benefits people obtain from ecosystems.  

These services are essential to human well-being, as they provide a multitude of 

benefits such as food, fibers, clean water, medicine, recreation, nutrient cycling, crop 

pollination and protection from natural hazards (MA, 2003).  Human well-being is 

comprised of security, basic livelihood materials, freedom and choice, good health, and 

good socio-cultural relations, which are derived from social, human, natural and 

manufactured capital.  The relationship between ecosystem services and humans works 

in both directions, as humans depend on services provided by ecosystems, and 

ecosystems are affected by the actions of humans (MA, 2003; Dasgupta, 2010).  The 

sustainable and multi-functional ecosystem is usually ecologically more stable, as well 

as economically more valuable to society (Balmford et al, 2002).   

Beginning in 2001, the United Nations developed a framework for assessment of 

ecosystem services and human wellbeing, and began world-wide assessments called 

Millennium Ecosystem Assessments (MA).  The MA framework focuses on the 

interrelationships between human well-being, ecosystem services and the direct and 

indirect drivers on change.  The framework also cuts across spatial dimensions from 
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local to global and across temporal dimensions from the recent past to projections of 

the future (MA, 2003). 

However, the MA did not provide sufficient guidance regarding the economic 

aspects of ecosystem services.  More specifically, it did not provide direction in terms 

of economic valuation methods in situations of threshold and nonlinear changes.  To 

fill these gaps, The Economics of Ecosystems and Biodiversity (TEEB) focuses on 

developing a better understanding of the true economic value of ecosystems and of the 

methods and tools that can assist in determining this true value.  While TEEB 

concentrates on sorting out the complexities of economic valuation, the approach 

leaves room for ethical elements in valuation and supports methodological pluralism, 

as TEEB recognizes the limitations of economic valuation which stem from ecological 

limitations and socio-cultural considerations (TEEB, 2010). 

Building on the MA approach, TEEB developed an alternative framework, which 

differs from the MA framework in that it more specifically differentiates between 

processes, functions and services.  To clarify the pathway from ecosystems and 

biodiversity and human well-being, TEEB delineates the relationships between 

process, function, service, benefit and value.  As an example, primary production (a 

process) is required to maintain a viable fish population (a service) which can be 

harvested for food (a service).  Distinguishing between these concepts avoids the 

problem of double counting and aids in understanding the spatial distribution.  

Indicators to measure the value of the impact of ecosystem services on human well-

being must be used.  However, there is still much debate surrounding the term ‘value’ 

in reference to the benefits of ecosystem services to human well-being (TEEB, 2010).  

Additionally, TEEB slightly alters the typology of ecosystem services used by the MA, 

in that it omits ‘supporting services,’ and instead includes ‘habitat services’ (Table 

1.5). 
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Table 1.5. Typology of Ecosystem Services 

Provisioning Services Regulating Services 
Food 
Water 
Raw Materials 
Genetic Resources 
Medicinal Resources 
Ornamental Resources 

Air quality regulation 
Climate regulation 
Moderation of extreme events 
Regulation of water flows 
Waste treatment 
Erosion prevention 
Maintenance of soil fertility (incl. soil formation) 
and nutrient cycling 
Pollination 
Biological control 

Habitat Services Cultural and Amenity Services 
Maintenance of life 
cycles of migratory 
species 
Maintenance of genetic 
diversity 

Aesthetic information 
Opportunities for recreation and tourism 
Inspiration for culture, art and design 
Spiritual experience 
Information for cognitive development 

Note. Adapted from The economics of ecosystems and biodiversity, by TEEB, 
2010, (P. Kumar, Ed.) London: Earthscan, p. 26. (TEEB based this typology 
on the work Costanza et al. (1997), De Groot et al. (2002), MA (2005) and 
Daily et al (2009)). 
 

Like the MA framework, TEEB distinguishes between benefits and values, as it 

recognizes that different values can be associated with a particular benefit.  While 

TEEB focuses on economic values, it still includes guidance for other types of value 

(TEEB, 2010).  Generally, value can be defined in three ways and can be aligned with 

three main disciplines: economics, sociology and ecology (de Groot et al., 2006; MA, 

2003).  In ecology, some natural scientists conceive of the value of ecosystems in terms 

of causal relationships between parts of the system, expressing the value through 

indicators such as species diversity, rarity, ecosystem integrity (health), resilience 

(MA, 2003).  Valuation begins by identifying the key structures, functions and 

interactions of systems, followed by an attempt to understand which are vital in 

sustaining their condition, dynamics and production of ecosystem services (Limburg et 

al., 2002).  Some natural scientists use the concept of value to express the degree to 

which an item contributes to an objective or condition of a system, e.g. value of a 

particular species of trees in controlling erosion.  Another concept is ‘survival value,’ 

which is used when discussing fitness of species (Limburg et al. 2002; Farber et al, 
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2002).  However, many ecologists deem the valuation of ecosystem services as 

inappropriate, as humans are only one species among millions, and ecosystems will 

continue to function in some way regardless of human activity.  Human survival 

depends on the stable functioning of ecological systems, and therefore ecological 

systems are invaluable (Limburg et al. 2002; Farber et al, 2002).  Further, Rull (2010) 

argues that “the mercantilist approach could lead to the commercialization of 

biodiversity research and biodiversity itself, which is both dangerous and scientifically 

inappropriate” (p. 14).  Rather, a non-anthropocentric ecological and evolutionary 

perspective is needed, and scientists should adopt a position on biodiversity based 

solely on scientific grounds (Rull, 2010). 

From a sociological perspective, value is the appreciation or emotional value of a 

good or service (de Groot et al., 2006).  These types of non-utilitarian concepts proceed 

from various ethical, cultural, religious and philosophical bases, such as designation of 

sacred species or places, or social rules regarding ecosystem use (MA, 2003).  

Ecosystems and biodiversity can be a source of non-material well-being, influencing 

physical and mental health through historical, national, ethical, religious and spiritual 

values (TEEB, 2010; de Groot et al., 2006).  These kinds of value are somewhat 

captured in the “cultural” services category of the utilitarian approach, but sometimes 

this value transcends this utilitarian view, as ecosystems are intimately connected with 

a community’s identity.  For many people, ecosystems determine how people live and 

additionally help define who they are (TEEB, 2010; MA, 2003).  There has been 

evidence from some contingent valuation studies of lexicographic preferences, in 

which the substitution of environmental quality for other goods and services is rejected 

(Spash, 2000).  Additionally, it has been proved difficult to obtain a total economic 

valuation of indigenous cultural heritage though the use of price-based non-market 

valuation methods (Venn & Quiggin, 2007).   

The application of economic valuation techniques in developing countries is still in 

the early stages, as it faces significant methodological, practical and policy challenges, 

such as low levels of literacy and education, informal or subsistence economies where 

people have no or little experience in dealing with money, lack of access to areas due 

to extreme environmental conditions and lack of local research capacity.  Modification 
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of standard methods, such as use of local researchers, and deliberative, participatory 

and action research approaches, could aid in valuation studies in developing countries 

(TEEB, 2010).  Other approaches to analyzing the value of ecosystem services to 

human wellbeing include livelihood assessments, capability approaches and 

vulnerability assessments.  These approaches incorporate dimensions of human 

wellbeing which cannot be measured in terms of money, such as freedom of choice, 

human rights, spiritual benefits and intrinsic value (TEEB, 2010).   

These approaches are important for capturing information which economic 

valuation is unsuited; however, monetary valuation is essential for internalizing 

externalities (TEEB, 2010).  In economic terms, ecosystems and their services have 

economic value because humans derive utility from their actual or potential use (MA, 

2003).  In the 1980s, the concept of total economic value (TEV), the sum of use and 

non-use values, arose, as displayed in Figure 1.2 (Pearce, 2002).  This widely-used 

framework is based on the utilitarian (anthropocentric) concept of value, in which 

humans derive utility from the potential or actual use of ecosystem services.  Direct use 

value is the value of ecosystem services used by humans for consumption and 

production purposes.  Indirect use value is the value of the intermediate inputs for 

production of final goods and services and the value of indirect enjoyment from certain 

services.  Option value is the value people put on having the option to use a particular 

resource in the future either by the individual (option) or by others (bequest).  

Existence value is the value of knowing something exists (MA, 2003; de Groot et al., 

2006).  As TEEB’s focus is on the economic values, its recommended approaches for 

decision makers include: aggregating monetary values, trade-off analysis, systems of 

ecological-economic accounting, and awareness raising and positive incentives.  TEEB 

also cites the importance of developing scenarios when conducting ecosystem service 

assessments, which can provide decision makers with choices regarding the welfare 

gains and losses of various policies.  Additionally, it is critical to analyze the drivers of 

change which affect ecosystems and biodiversity (TEEB, 2010). 
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Figure 1.2. Total Economic Value  

Adapted from “Valuing the environment as input: Applications to mangrove-fishery 
linkages”, by E. Barbier, 2000, Ecological Economics, 35, p. 48. 

However, TEEB also recognizes that there are limitations to what and what should 

not be valued, and also acknowledges the challenges of valuation with respect to 

different social and cultural perspectives (TEEB, 2010).  As multiple views of value 

often lead to conflict in decision making (de Groot et al., 2006), this indicates a need to 

develop processes and institutions to manage these cases.  Social institutions use 

various types of value in public debate and decision-making.  The process to determine 

these values is continuously evolving, and it is important to expose this process.  

Additionally, preferences are not waiting to be revealed; rather values are socially-

constructed and contextual, and organized processes of valuation tend to shape 

individual preferences (Wilson & Howarth, 2002).  Eliciting values from people, i.e. 

asking about their willingness to pay, assumes several things, including that people: 

“hold values in advance or can easily generate them, have sufficient information and 

understanding of what they are valuing, can decide (alone) on the values they attribute 

to ecosystems, behave according to the cost-benefit rule, value consistently, and value 

according to individual rationality” (TEEB, 2010, p. 162).  As this is the case, it is 

important to develop institutions which allow for multiple value perspectives, shared 

knowledge and open discussion of ideas.  “The most appropriate value-articulating 

institution may not involve the traditional measurement of economic values measured 

in social isolation, but instead, values derived in a forum of free and open discourse” 

(Wilson & Howarth, 2002, p. 441).  It is also important to avoid the commodification 
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of all ecosystem goods and services, as this discounts the complexity of the issue and 

also ignores broader value perspectives (Røpke, 2005).  “The reduction of all goods 

and services to actual or fictitious commodities, as in cost-benefit analysis, can be 

recognized as one perspective among several, legitimate as a point of view and as a 

reflection of real power structures” (Martinez-Alier, 2002, p. 48).  One alternative 

approach which aims to address some of these issues is deliberative valuation.  

Deliberative valuation methods do not assume pre-existing values; rather, they 

incorporate the fact that values are part of the institutional and cultural contexts which 

have evolved over long periods of time, and alternatively allow people to communicate 

and deliberate over issues requiring valuation (TEEB, 2010).  As Costanza et al. (1998) 

summarize the main argument of Costanza and Folke (1997):  

Valuation ultimately refers to the contribution of an item to meeting a 
specific goal….Conventional economic value is based on the goal of 
individual utility maximization. But other goals, and thus other values, 
are possible. For example, if the goal is sustainability, one should assess 
value based on the contribution to achieving that goal—in addition to 
value based on the goals of individual utility maximization, social 
equity or other goals that may be deemed important. This broadening is 
particularly important if the goals are potentially in conflict. Ecological 
economics is built on the three integrated goals of sustainable scale, 
social fairness and economic efficiency. Ultimately, valuation has to 
address all three of these goals. (p. 69) 

In conclusion, with regard to valuation, it is important to avoid a ‘one size fits all’ 

approach (TEEB, 2010) or as Ostrom (2007) advises, our approaches for the analysis 

of complex social-ecological systems must ‘move beyond panacea.’ 

1.7  Summary and Structure of the Case Studies 

It is clear that there is not one correct set of values, concepts or methodologies 

which can address issues of ecosystem valuation (Farber et al., 2002).  “Valuation, 

including economic valuation, functions as a system of cultural projection which 

imposes a way of thinking and a form of relationship with the environment and reflects 

particular perceived realities, worldviews, mind sets and belief system” (TEEB, 2010, 

p. 151).  However, the process of valuation can prompt self-reflection and can provide 

feedback to the system of production and consumption, a system too distant and 
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complex to provide immediate feedback of the impacts and consequences of behavior 

and actions on the environment (TEEB, 2010). 

At a disciplinary level, the fields of environmental economics and ecological 

economics continue to grapple with addressing issues surrounding the value of the 

ecosystem services.  There is a need for improved understanding of the value of 

ecosystem services and the trade-offs involved in decision-making.  Additionally, there 

is a need for value pluralism and development of processes for decision-making; 

however discourse-based methods for ecosystem service valuation have yet to be 

regularly employed (Wilson & Howarth, 2002).  Although there have been calls for “a 

science that uses active research to identify local priorities for management; considers 

values at multiple scales; emphasizes empowerment, equity, trust and learning, and; 

systematically integrates multiple knowledge systems into environmental decision-

making” (Raymond et al, 2009, p. 1302), frameworks for ecosystem services 

assessment have yet to evolve to engage local communities in valuing ecosystem 

services at specific regional locations (Raymond et al., 2009).  

In developing countries, where ecosystem services play a critical role in social and 

economic well-being, there are several areas which require research.  In these 

countries, the poor often derive their sustenance from healthy ecosystems, such as 

cropland and forested areas.  However, many of these countries are experiencing 

ecosystem deterioration because of increasing population and lack of technical 

advancement and understanding.  When ecosystem deterioration reaches critical 

thresholds, tensions increase which can often lead to violent conflict.  It is essential, 

therefore, to understand how ecosystem services contribute to various aspects of well-

being, including physical, economic, cultural and spiritual, in an effort to preserve 

those ecosystems which people depend upon for their livelihoods.  In this regard, there 

is a need to develop indicators of human well-being as an alternative to the often-used 

Gross Domestic Product (GDP) and per capita income measurements.  As these 

countries continue to develop, there is and will continue to be a need for empirical 

work which can contribute to decisions regarding trade-offs between development and 

conservation.   
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The empirical part of the dissertation, composed of three separate case studies, 

attends to these issues in several ways: (1) by advancing understanding of how 

different development pathways can affect economic, environmental and social 

outcomes; (2) by analyzing the links between ecosystem services and human 

wellbeing, specifically in developing countries; (3) by analyzing the shortcomings of 

commonly-applied human well-being indicators; (4) by applying participatory 

valuation techniques and incorporating quantitative and qualitative data to aid in 

management decisions; (5) by applying a recently-developed methodology—spatial 

value transfer—to estimate the economic value of ecosystem services at a local level. 

The first paper, a case study on two neighboring Thai provinces, examines the 

economic, environmental and social effects of divergent development pathways.  Over 

30 years ago, two neighboring Thai provinces, Samut Songkhram and Samut Sakhon, 

were ecologically and culturally similar.  However, the provinces have since diverged, 

resulting in different economic, environmental and social outcomes. Samut Songkhram 

developed by maintaining a diverse socio-economic structure, protecting its natural and 

human capital base.  Samut Sakhon followed the conventional development paradigm, 

and focused on increasing income by dramatically expanding its manufacturing sector.  

Today, the Gross Provincial Product is much higher in Samut Sakhon, but Samut 

Songkhram ranks higher on the Human Achievement Index.  In comparison to 

conventional economic indicators, the HAI provides a more realistic depiction of the 

provinces; however, the index has shortcomings in regards to social and environmental 

issues.  Samut Sakhon struggles with numerous environmental and social issues, while 

Samut Songkhram has become a sustainable tourism destination, capitalizing on its 

well-preserved natural and cultural heritage.  This case study provides empirical 

evidence regarding the limits of the GDP as a proxy for human wellbeing, the 

detrimental effects of focusing primarily on economic values, and the positive 

development benefits of preserving and acknowledging environmental and social 

values. 

The second paper uses the concept of a coupled social-ecological system (SES) to 

identify social-ecological “hotspots” through combining perceived community values 

with ecological map layers on the Rensselaer Plateau, which is one of the largest 
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ecologically intact habitat areas in New York State.  Data on community values was 

collected through participatory mapping workshops, and later coded into a value 

typology, and finally digitized using ArcGIS software.  Ecological value—priority 

biodiversity conservation areas—were designated by a local ecologist and also 

digitized using ArcGIS software.  Using ArcGIS’s raster calculator, the community 

values were combined with the ecological values to identify social-ecological 

“hotspots.”   

The third paper applies the recently-developed methodology of spatial value 

transfer to estimate the economic values of ecosystem services on the Rensselaer 

Plateau.  Economic values are estimated for numerous ecosystem services which 

include biological control, disturbance prevention, gas and climate regulation, habitat 

refugium, nutrient regulation, other cultural, pollination, recreation and aesthetics, soil 

retention and formation, waste assimilation, and water regulation and supply across 

various land cover types which include forest, lakes and reservoirs, cropland, riparian 

buffer, rivers and streams, and wetlands.  It was estimated that the ecosystems on the 

Rensselaer Plateau provide over $300 million in benefits each year.  Spatial variation 

in economic values was minimal because the land cover on the Plateau is mostly 

forested area.   

These second and third papers respond to the call for value pluralism by exploring 

multiple conceptions of value on the Rensselaer Plateau in New York.  These papers 

will be of direct impact to local policy, as the data will be compiled and used in the 

development of a conservation plan involving ten towns.  The papers will provide 

important information to town planners regarding the social/community, ecological and 

economic values related to the Rensselaer Plateau. 
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2. Divergent Pathways of Development: A Comparative Case Study 

of Human Well-Being in Two Thai Provinces     

Over the last two decades, there has been a growing interest in shifting the political 

focus from Gross Domestic Product as an indicator of well-being to more pluralistic 

concepts.  Correspondingly, approaches to development have also evolved.  A case 

study of two neighboring Thai provinces, Samut Sakhon and Samut Songkhram, 

provides a means to examine divergent development pathways and the resulting 

differences in well-being.  Samut Sakhon was influenced by conventional economic 

forces, such as centralized government policies focused on economic growth.  By 

contrast, the UNDP cited Samut Songkhram as a “showcase of the sufficiency 

economy,” although the extent to which the Sufficiency Economy Philosophy (SEP) 

was deliberately applied is unclear.  Today, the Gross Provincial Product is much 

higher in Samut Sakhon, but Samut Songkhram ranks higher on the Human 

Achievement Index (HAI).  In comparison to conventional economic indicators, the 

HAI provides a more realistic depiction of the provinces; however, the index has 

shortcomings in regards to social and environmental issues. 

The effectiveness of various economic development approaches, such as Sen’s 

capabilities approach and the SEP, remains unclear. Further, how these types of 

concepts translate into development plans and policies is not always straightforward.  

Although the focus of development economics has moved away from GDP as an 

indicator of well-being and toward more pluralistic indicators, it is clear that the debate 

regarding how to measure human well-being is unresolved.  Numerous aspects, such as 

the role of context, the transferability of indices and questions of distribution, remain 

unclear or difficult to manage.  The following case study of two neighboring Thai 

provinces, Samut Songkhram and Samut Sakhon, aims to provide insight into some of 

these issues by specifically examining the drivers of divergent development patterns, 

the corresponding effects of these development patterns as revealed through well-being 

indicators, and the critical aspects of well-being which are neglected by these 

indicators.  Section 2.2 provides a background of the provinces and examines the 
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drivers of change which led to the divergence in development patterns between the two 

provinces, specifically examining industrial pressures and Thai policies and 

approaches, including national economic development plans and the SEP.  Section 2.3 

offers a comparative case study of the two Thai provinces.  It reviews the data provided 

by the commonly-used well-being indicators of GPP and HAI for the two Thai 

provinces.  It further analyzes where these indicators fall short, identifying critical 

information which is neglected by GPP and HAI.  Sections 2.4 and 2.5 further discuss 

the various aspects of the case study.  The causes of the alternative development 

pathways are analyzed, with a specific focus on industrial pressures and the influence 

of the SEP.  The shortcomings of the well-being indicators are reviewed, and finally, 

some recommendations are provided. 

2.1 Introduction: Approaches to Human Well-being and 
Development 

Over the last two decades, the notion of development has broadened from a narrow 

focus on material goals towards a concentration on outcomes encompassed in the term 

well-being (Atkinson & Joyce, 2011; Gough, McGregor, & Camfield, 2007).  The 

focus shifted from the neoclassical economic framework of individual utility 

maximization (usually in the form of income) to an emphasis on human development 

and well-being (Deneulin & McGregor, 2009).  However, the concept of well-being 

has remained ill-defined, as well-being may be influenced by multiple factors and 

processes ranging from individual to global, subjective to objective, or current state to 

projected future state (Atkinson & Joyce, 2011).  Further, various terms including 

quality of life, happiness, life satisfaction and welfare are often used interchangeably 

(Allin, 2007).  Well-being remains a relational and dynamic concept, produced through 

social, political, economic and cultural processes (Gough et al., 2007).  There is a 

continued struggle to grapple with questions regarding what comprises well-being, how 

to measure well-being, what are the politics and effects of implementing various well-

being indices, what are the justifications of using one index over another, and how do 

diverse development approaches affect well-being. 



 

 53 

Early theories and approaches of development economics focused almost solely on 

economic growth with increases in GNP or production serving as indicators of progress 

or well-being (Escobar, 1995; Gough et al., 2007; Streeten, 2005).  Conventional 

economics—developed for the specific case of industrial economies—was inadequate 

in dealing with non-industrial economies (Seers, 1963).  Seers (1963) cites several 

ways in which conventional economic analysis is not appropriate for cases of non-

industrial economies: (1) while the need for social and economic development is urgent 

in underdeveloped economies, time is often ignored, (2) issues with social structure, 

existence of foreign firms, racial barriers, etc. are not provided with sufficient attention, 

(3) improvements in nutrition, housing and health services are regarded as increases in 

consumption, as opposed to influences on output, (4) insufficient attention is given to 

the role of the export sector, (5) the relationship between non-industrial economies and 

the world economy, as well as the limits of import substitution policies, are often 

overlooked and (6) due to weak fiscal and monetary systems in non-industrial 

countries, geographical, racial or religious barriers may isolate certain parts of the 

country; hence national averages may be less accurate as a measure of progress.   

As the flaws of conventional development policies became recognized (Stiglitz, 

2005), policies began to shift by including more comprehensive concepts of both 

capital and human well-being.  Later, at the start of the 21st century, concepts of 

development were reframed and refocused in the language of partnership and 

participation, citizens’ rights and democracy (Mosse, 2005).   

In the 1970s, the ‘basic needs’ approach gained international recognition by way 

of the ILO World Employment Programme (United Nations Intellectual History 

Project [UNIHP], 2009).  This approach extended beyond increasing income as a 

solution, and included education, clean water, family planning and health services.  

However, this approach was criticized for its major focus on commodities and its 

exclusion of the importance of human freedom (Sen, 1984; Streeten, 2005).  In the 

1980s, Sen expanded this characterization of development to view development as “an 

expansion of people’s ‘capabilities,’” with a focus on “what people can do or can be,” 

known as ‘the capability approach’ (Sen, 1984, p. 510).  Sen proposed that human 

well-being also consisted of the freedom to choose a life one wants to lead and also an 
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individual’s ability of leading that life (Sen, 1999; Streeten, 2005).  The approach has 

influenced thought and practice across the social sciences, reintroducing ethics into 

disciplines and policy-making, maintaining that human beings and their well-being 

should be the chief focus of policy (Deneulin & McGregor, 2009). 

Although Sen has declined to define or support a comprehensive list of human 

needs and wants that comprise well-being, his work does underpin the conceptual 

foundation of the Human Development Index (HDI) (Fukuda-Parr, 2003; Gough et al., 

2007).  Starting from Sen’s groundwork, Mahbub ul Haq led the construction of the 

HDI with the purpose “to shift the focus of development economics from national 

income accounting to people centered policies” (Haq, 1995).  In 1990, the first major 

demonstration of the influence of Sen’s capability approach was the publication of the 

first Human Development Report of the United Nations Development Programme 

(UNDP) (Fukuda-Parr, 2003).  Two criteria were used to decide which capabilities to 

include in the HDI: they must be universally valued across the world and they must be 

basic, in that their lack would exclude many other capabilities (Denulin & McGregor, 

2009).  These national rankings were effective in putting pressure on policy-makers to 

improve (Haq, 2003).  However, as agreement on a common list of human needs 

remains obscure, the items in the HDI are minimal, with priorities focused on 

longevity, literacy, schooling, and per capita GDP (Gough et al., 2007).   

Sen’s approach and the HDI have received some additional criticism for their 

oversights.  First, as Sen’s approach focuses on individual freedoms, it fails to 

recognize specific social and cultural contexts; hence it does not address the possible 

conflicts that may arise from differing conceptions of well-being, rendering the 

approach unsustainable.  In effect, what some people value may have a detrimental 

effect on other people’s freedoms and could have a negative effect on society overall.  

Acknowledging these differing contexts exposes the necessity to confront the trade-

offs between various conceptions of well-being.  Second, while the approach advises 

that policies aim to provide opportunities for people to achieve what they value and 

advises against higher authorities imposing these values, it does not aid in 

understanding where these individuals’ values come from, does not provide guidance 

as to what capabilities public policy should support, and does not address the fairness, 
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equity and efficiency of the processes of expanding freedoms (Deneulin & McGregor, 

2009).  And lastly, the HDI has been criticized for failing to include any ecological 

considerations, for losing sight of its original vision and for not evolving to advance the 

indices utility.  Although, upon release there were lively debates regarding 

improvements and the 1991 report resulted in significant improvements to calculations 

(Sagar & Najam, 1998).   

Aside from the HDI, over the past two decades, there have been numerous other 

attempts to develop theories and lists of human needs, functionings and associated 

concepts (Gough et al., 2007).  One frequently-used conceptual framework for human 

well-being is the UN Millennium Ecosystem Assessment.  This framework provides a 

list of components that comprise human well-being, which include: security, basic 

livelihood materials, freedom and choice, good health, and good socio-cultural 

relations (MA, 2003).  However, the underlining framework of the MA, called the 

Driving Force – Pressure – State – Impact – Response (DPSIR), has been subject to 

criticisms.  For example, critics argue that there is no clear cause-effect relationship for 

environmental problems, and also point out that the causal chains of complex 

environmental analysis are linear and unidirectional.  Further, however, it neglects the 

driving forces of the ‘local, informal response,’ which could be a significant factor 

when aggregated (Carr et al., 2007). 

As another example of research into concepts of human well-being, a report 

commissioned by former French President Nicolas Sarkozy requested that Joseph 

Stiglitz, Amartya Sen and Jean Paul Fitoussi (2009) lead a team of economists and 

social scientists to research the shortcomings of GDP and to discuss alternatives to this 

measurement.  The report recommended that an assessment of well-being be plural, as 

it is impossible to capture with a single indicator.  The measurements should also 

reveal “the diversity of peoples’ experiences and the linkages across various 

dimensions of people’s life.”  Along with material well-being or living standards, there 

are other elements which add to human well-being, which include health, education, 

personal activities including work, political voice and governance, social connections 

and relationships, environment (present and future conditions), and insecurity (both 

economic and physical).  In order to measure these aspects of well-being, the report 
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emphasizes the need to obtain objective as well as subjective data (Stiglitz et al., 2009).  

However, the report has been criticized for not presenting enough new 

recommendations, for some of its suggestions being inadequate, and for ignoring some 

available approaches and activities (Michalos, 2011; Noll, 2011; Tsai, 2011). 

Another major avenue of well-being research surrounds life satisfaction or 

happiness (Allin, 2007).  Various disciplines and perspectives have contributed to this 

line of research, but the most influential are subjective quality of life research by health 

practitioners, subjective well-being within the discipline of psychology, and the 

economics of happiness.  However, numerous limitations affect research surrounding 

subjective well-being, such as the tendency for people to adapt, cultural biases, and 

frames of reference (Gough et al., 2007).  For example, survey data from developing 

countries indicate that subjective well-being does not change significantly over time, 

making it difficult to determine the effects of policies (McAllister, 2005).   

As a final example, and with relevance to this particular case study, the 

Sufficiency Economy Philosophy (SEP) is the approach which Thailand has allegedly 

adopted.  The concept of the SEP spawned from the King’s speeches, first in 1974, but 

more recently and more notably in 1997, shortly after the 1997 Asian financial crisis 

(Warr, 2009).  In the wake of the crisis, anti-globalization proponents took the stand, 

pointing to the issue that the Thai economy had become too open and dependent upon 

exports and foreign investments, allowing the country to become vulnerable to external 

economic forces (Pongsudhirak, 2004).  The initial reform proposals, put forth by 

Chuan Leekpai (who took office in late 1997), taking the form of IMF economic 

prescriptions, did not gain support.  With the apparent blame of Thailand’s issues on 

liberalization, the popular response was localism (Hewison, 2000).  Due to the 

prevailing conditions in 1997, the King’s timely speech was well-received (Unger, 

2009), as the SEP stresses self-reliance and aims to promote moderation, responsible 

consumption and self-immunity (the resilience of the community and nation against 

external or internal shocks) (UNDP, 2007).   

Government agencies implemented SEP programs, including a change to the 

education curriculum, private groups promoted the concept, the media dedicated 

attention to it, the 2007 constitution declared its commitment to it, and the 2009 
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economic stimulus policies referred to it indirectly (Unger, 2009).  Although SEP has 

been applied in various realms, including agriculture, business and the national 

economy, there is an ongoing debate as to how the concept actually translates into 

plans and policies. Additionally, the government’s commitment to the SEP has also 

come into question (UNDP, 2007).  While a majority of all major institutions in 

Thailand maintain that they adopt the SEP, the views about what the principles mean 

and how they should be applied are considerably divergent (Warr, 2009).  Moreover, 

while the UNDP and other advocates of sustainable development support the SEP, the 

concept has drawn many critics.  Some critics maintain that the funds dedicated to 

royal projects could be more effectively utilized through state development programs.  

Some disapproval may purely be indirect critiques of the monarchy’s roles in Thai 

society and politics.  Given the king’s status in Thailand and the lese majeste laws, 

critical analysis, including comparative data, is severely lacking.  Hence, it remains 

unclear the extent to which these projects’ policies have been effective or have made a 

significant impact.  This lack of evaluation of the SEP remains a direct point of 

criticism.  Following the military coup in September 2006, the new government 

advocated for the SEP, and consequently even more critics emerged, including Thais 

and foreigners, with the view that the SEP was effort by the privileged to convince the 

disadvantaged to find contentment in their lot (Unger, 2009).  This critique is also 

supported by Walker (2008), as he views the SEP as “an ideological tool that seeks to 

moderate rising rural expectations for economic and political inclusion.”  Further, 

Walker argues that the sufficiency economy’s approach to rural Thailand, which is 

based on local agricultural sufficiency followed by local and non-local exchanges of 

surplus, is a serious misrepresentation of rural livelihoods.  Rather, subsistence-

oriented agriculture represents only a small component of a diverse rural economy.  

Enhancing local livelihoods will instead require aiding in the production of higher 

value commercial crops and supporting non-agricultural pursuits (Walker, 2008). 

Unger (2009), however, provides an alternative interpretation, proposing that the 

SEP is a way “to bolster behaviors that fortify individuals and communities and 

facilitate their survival, even their prosperity, in a new world defined by markets, 

capitalism, and globalization” (Unger, 2009, p. 143).  Due to rural economies 
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becoming increasingly monetized and due to increases in migration to and from urban 

areas, Thailand’s traditional community patterns, which entailed shared labor and 

wealth, had begun to disintegrate.  Although there was some agricultural success, many 

farmers shifted to monoculture production, taking on both debt and risk.  Hence, there 

was a need for guidance in this “new world”.  Unger (2009) relates the SEP to other 

approaches (e.g. Russia, United Kingdom and the United States), in which bourgeois 

values, such as thrift, hard work and self-reliance, provide people with direction to 

navigate the market economy.   

2.2 Samut Songkhram vs. Samut Sakhon: Background and Drivers 
of Change 

Over 30 years ago, Samut Songkhram and Samut Sakhon were ecologically, 

culturally and socio-economically similar.  The provinces, however, have since 

followed divergent development pathways.  Samut Sakhon, influenced by 

geographically proximity to Bangkok, national economic development policies and 

industrial pressures, rapidly shifted from agriculture to manufacturing.  Samut 

Songkhram, through preservation of its ecosystems and cultural institutions, has 

maintained a more diverse economic structure and is able to capitalize on tourism 

opportunities.  While Samut Songkhram’s development reflects the principles put forth 

by the SEP, and has been cited by the UNDP as a “showcase of the sufficiency 

economy,” the extent to which these concepts were applied is unclear.  Regardless of 

the drivers of change, this case study provides insight into the economic, social and 

environmental outcomes resulting from a conventional economic development 

pathway versus an alternative development pathway. 

2.2.1 Background of Provinces 

Samut Songkhram is the smallest province in Thailand with an area of only 417 

square kilometers, and is located about 72 kilometers south of Bangkok.  Samut 

Sakhon, also small, has an area of 872 square kilometers, and is located about 36 

kilometers from Bangkok (Figure 2.1) (UNDP, 2007).   Both provinces possess similar 

terrain, consisting of plain, lowland and delta, which are highly fertile due to the 

interchange between three types of water: freshwater, brackish and salt.  The rivers and 
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canals that run through the provinces allow them to handle the high tides and seasonal 

flooding.  Both provinces have mangrove estuaries and separate rivers running through 

the land, the Mae Klong River in Samut Songkhram and the Tha Chin River in Samut 

Sakhon (Sukkumnoed & Chuenchit, 2008).   

In the past, the people in both provinces earned their livings through activities 

closely related to the surrounding ecosystems.  On the coast, employment included salt 

farming, charcoal-making from mangrove woods, fishery, and fish boat building.  In 

the lowlands, employment mainly consisted of agriculture, including coconut palms, 

lychees and pomelos.  Out of these occupations grew other production sectors, such as 

wholesale and retail trade and agricultural processing.  Both provinces were famous for 

their benjarong ceramic manufacture.  Samut Songkhram was known for its Thai fiddle 

making and Samut Sakhon was known for its bands, which played gamelan and other 

Thai musical instruments (Sukkumnoed & Chuenchit, 2008).   
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Figure 2.1. Location of Samut Sakhon and Samut Songkhram Provinces 

 

However, due to factors such as geographical proximity to Bangkok and pressures 

from industry, the development patterns of the provinces have since diverged.  While 

Samut Songkhram’s economy remained diversified, the economic structure of Samut 

Sakhon rapidly converted from an agricultural to a manufacturing economy, with a 

dramatic increase in the manufacturing sector from 18% of GPP to 84% of GPP 

between 1981 and 2008 (Figure 2.2).   
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Figure 2.2. Industry Percentages of Gross Provincial Product, 1981 and 2008p  

Data compiled from data from the Office of the National Economic and Social 
Development Board [NESDB], 2011a; 2011b. 

2.2.2 Driver of Conventional Economic Development Pathway: Centralized 
Government Policies and Geographical Proximity to Bangkok 

Samut Sakhon’s divergence in development began with the Thai government’s 

focus on economic growth in the late 1950s.  The agenda of economic growth was 

advanced through import-substitution and liberalization strategies, a deepened alliance 

with America, Japanese foreign investment and aid from the World Bank (Connors, 

2003).  The proximity of Samut Sakhon to Bangkok and its location on the Gulf of 

Thailand greatly influenced the province’s development pathway, as Samut Sakhon is 
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part of the Bangkok Metropolitan Region (BMR), while Samut Songkhram is not 

(Robinson, 1995).  Historically, industrial activities were naturally concentrated within 

the BMR, and during the 1980s this existing concentration prompted continued 

industrial development, as there were many benefits to conducting business in this 

area.  As Bangkok was the largest consumer of public infrastructure, such as energy, 

water supply and roads, the BMR generally received more subsidies (Tambunlertchai, 

1990).  Thailand’s centralized government promoted this concentration of public 

investment in Bangkok, as it was the center of beneficiary groups (Kittiprapas, 1999).  

From 1979 to 1988, the elective parliament was controlled by those involved in 

commerce, with the proportion of seats occupied by businessmen rising from one-third 

to two-thirds (Baker & Phongpaichit, 2009).  While much of the decentralized growth 

was spurred by market forces rather than explicit government spatial policies, the trend 

was being reinforced by policies, particularly those of the Board of Investment, which 

provided incentives to agro-processing and export-oriented industries to firms in the 

outlying BMR areas or firms considering relocating to these areas (Robinson, 1995).   

Early National Economic and Social Development plans focused on increasing 

income and accelerating growth through industrialization in these high potential areas 

(Kittiprapas, 1999).  Samut Sakhon was identified in the Fifth National Economic and 

Social Development Plan (1982 – 1986) as one of five provinces in which to disperse 

economic activity from Bangkok.  An overall target of the Fifth Plan was the expansion 

of manufacturing output by at least 7.6% per year, with an expansion of export industry 

at 15% (with efforts to increase this to 25%), and an expansion of industry for local 

consumption at 5-6% per year (National Economic and Social Development Board 

[NESDB], 1981).  From 1994 to 1999, the number of factories in Samut Sakhon rose 

from 153 to 3,060, as a direct result of a policy to decentralize investment (Sutiprapa, 

Mithranon, Watana, & Taesrikul, 2008).  The availability of work at factories, coupled 

with an increase in residential space (265 buildings in 1995 to 1,206 in 2000), led to a 

rise in population (Sutiprapa et al., 2008).  Samut Songkhram, however, was not 

affected by these changes, and its population remained constant, as seen in Figure 2.3. 
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Figure 2.3. Population changes 1981– 2008p 

Data compiled from the NESDB.  

The Fifth Plan also laid out a specific development target for an increase of coastal 

and inland aquaculture.  Although both Samut Sakhon and Samut Songkhram, along 

with two other provinces, were identified as target provinces, only Samut Sakhon was 

included in the plan to provide farmers with technical training and financial loans to 

accelerate the development of shrimp culture (NESDB, 1981). 

2.2.3 Driver of Conventional Economic Development Pathway: Aquaculture 
Industry in Samut Sakhon 

While government policies aided in this growth, the main driver of change in the 

rapid expansion of the aquaculture industry in Samut Sakhon was globalization.  When 

a disease outbreak collapsed the shrimp industry in Taiwan, Taiwanese shrimp culture 

techniques were introduced to Thailand by Charoen Pokphand Group (CP), in 

partnership with Mitsubishi and with the support from institutions such as the Asian 

Development Bank (Belton & Little, 2008; Skladany & Harris, 1995).  As an industry 

leader in shrimp production, CP played a significant role in the industry’s development 

during the 1980s, as land was rapidly converted from rice paddies, salt farms and 

mangroves into shrimp farms (Belton & Little, 2008; Boromthanarat & Nissapa, 2000).  
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The production and distribution of seafood was revolutionized, and shrimp could now 

be farmed, processed, packed and shipped around the world in only a few days, 

keeping up with high consumer demand mainly from the United States, but also from 

Australia and Japan.  In 2006, the U.S imported $4 billion worth of shrimp, with about 

one-third coming from Thailand.  The lower costs and increased supply of shrimp 

triggered the conversion from an expensive delicacy to a standard substitute for other 

varieties of seafood.  However, between these producers and importers are the labor-

intensive factories, and the Solidarity Center (2008) has asserted that these factories 

have responded to the price pressures by lowering wages and neglecting health and 

safety, leaving shrimp workers to bear some of the negative consequences of affordable 

shrimp (Solidarity Center, 2008). 

While both Samut Songkhram and Samut Sakhon experienced increases in shrimp 

production, the major differences between the provinces lie in the quantity and in the 

processing of the seafood.   In 2007, the production of whole inland fishery (including 

freshwater culture) was 19,405 tons in Samut Sakhon, compared to only 2,226 tons in 

Samut Songkhram.  In this year, the number of fish processing factories totaled 313 for 

Samut Sakhon versus only 81 in Samut Songkhram (Department of Fisheries, 2009).  

These factories are an integral part of Samut Sakhon’s economy, with 40 percent of all 

Thailand’s shrimp being processed in Samut Sakhon (Solidarity Center, 2008).   

2.2.4 Driver of Alternative Development Pathway: Natural and Cultural 
Heritage of Samut Songkhram 

In contrast, in Samut Songkhram, the rich environmental and socio-cultural 

heritage largely influenced its current way of life, where the good conditions of 

environment and well-maintained cultural sites have inspired many revitalization 

projects in an effort to encourage tourism.  Historically, during the 19th and 20th 

centuries, Amphawa, one of three districts in Samut Songkhram, used the network of 

waterways as a floating market.  Although this market area was abandoned for several 

decades, it was recently revived in 2004 by the Thailand Cultural Environment Project 

(Silapacharanan, 2010).  Samut Songkhram was also the birthplace of King Rama II 

(1809 – 1824), who was known as the Great Artist because of his cultural contributions 

to the country.  To honor him, the King Rama II Memorial Park was built in Samut 
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Songkhram, where a festival is held every year.  Indigenous, traditional design 

products, such as court porcelain and khon court dance masks, are still crafted in the 

province (Cornwel-Smith, 2011). 

However, this recent surge of tourism has resulted in an increase in resorts, home-

stays, additional floating markets and firefly-watching boat trips, and this surge is 

posing serious threats both to the environment and to the traditional livelihoods.  

Without proper management, mass tourism, with a focus on increasing income and 

number of tourists, will likely dominate.  In addition, the province is under pressure to 

industrialize.  This pressure originates from nearby provinces, including Samut 

Sakhon, and from the mandate of the clustered provincial development strategy, which 

is focused on income generation and increased GPP.  Lobbyists and land speculators 

are also seeking to transform the coastal area into an industrial zone.  The UN Poverty-

Environment Initiative (UN PEI) in Samut Songkhram, the Regional Environmental 

Office and the Samut Songkhram Chamber of Commerce are working to build capacity 

among provincial and local government planners to incorporate these issues into their 

development and budget plans, allowing the province to establish its own development 

pattern and pacing (UN PEI, 2011).  Currently, the Municipality of Samut Songkhram 

has policies to promote ecotourism, and also works with local sub-district 

administrations to educate community members on good ecotourism and conservation 

practices (Suravanichakit, 2009). 

2.3 Comparative Case Study of Human Well-being in Samut 
Songkhram and Samut Sakhon 

2.3.1 Framework of Analysis 

This study follows in the steps of Elinor Ostrom, who uses case studies as the basis 

of her research (Ostrom, 2010).   In contrast to simplistic models which predict optimal 

solutions, her use of case studies allows for greater insight into the complexity of real 

world issues.  Case studies are the preferred method “when the investigator has little 

control over events, and when the focus is on a contemporary phenomenon within 

some real-life context” (Yin, 2003, p. 1).  Although economists are often wary of 

qualitative research, “qualitative approaches have the advantage that they can be 
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carried out in a more open-ended manner, allowing unanticipated new information to 

play a role” (Rodrik, 2008, p. 11).  Specifically, this paper uses a comparative 

approach, which allows for the evaluation of the causes and effects of the divergent 

development patterns of two historically-similar, neighboring Thai provinces, Samut 

Sakhon and Samut Songkhram.  Comparative analysis is case-oriented in nature and 

often applied in instances that are of theoretical, cultural or historical significance 

(Ragin, 2007).  This framework of analysis allows for the comparison of the economic, 

social and environmental outcomes of the divergent development pathways, 

specifically through the commonly-used well-being indicators, GDP and HAI.  Further, 

qualitative data is used to see how well these indicators depict the state of affairs in the 

two provinces, and to uncover what types of critical information are not revealed by 

these indicators. 

2.3.2 Economic Indicators 

While the GPP per capita in Samut Songkhram has been relatively constant over 

the past decades, the transformation of the economic structure has provided Samut 

Sakhon with a significant increase (Figure 2.4), as Samut Sakhon boasted the third 

highest GPP per capita of the 76 provinces in Thailand in 2007 (NESDB, 2008).  By 

this year, the GPP per capita of Samut Sakhon was approximately eight times that of 

Samut Songkhram (Compiled from data from NESDB).  Table 2.1 displays the stark 

differences in GPP per capita, household income change, household expenditure 

change, average debt per household and percent households with debt.  However, a 

smaller difference is found for the average monthly income and expenditure per 

household.  The GPP per capita is the total value of GPP divided by the people in the 

area (NESDB, 2008), whereas the mean monthly income was calculated using data 

collected from a sample of households (National Statistical Office of Thailand, 2007).  

The sizable difference between these statistics potentially reveals issues of distribution 

in Samut Sakhon, indicating that much of the money generated in Samut Sakhon is not 

remaining in the province, but is likely flowing to owners and investors living outside 

of the province.  This situation highlights one of the issues of solely using GPP per 

capita as a well-being indicator.  
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Figure 2.4. Real Gross Provincial Product (GPP) per Capita (Baht), 1981 – 2008p 

 1 Baht (THB) = 0.033 USD, 0.024 EUR (March 2011). Data compiled from the 
NESDB.  

Table 2.1. Economic statistics 

 Samut 
Songkhram 

Samut 
Sakhon 

GPP per capita (2007) (baht/year) 73,330 564,488 
Household income change, 2004-2007 (%) 1.07 22.60 
Household expenditure change, 2004-2007 (%) 3.68 21.91 
Average debt per household (baht) 38,943 153,519 
Households with debt (%) 14.84 45.32 
Mean monthly income per household (baht) 12,634 18,735 
Mean monthly expenditure per household (baht) 9,918 14,076 
Note: 1 Baht (THB) = 0.034 USD, 0.023 EUR (August 2011). Data compiled from 
the UNDP, 2009. 

 

2.3.3 Human Achievement Index (HAI) 

The Human Achievement Index (HAI) ranks the seventy-six provinces in 

Thailand, where one is the best performing province and seventy-six is the worst 
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indicators over eight aspects of human well-being: health, education, employment, 

income, housing and living environment, family and community life, transport and 

communication, and participation.  In 2007, Samut Songkhram ranked 5th overall in the 

HAI, while Samut Sakhon ranked 26th (UNDP, 2009).  Figure 2.5 provides the 

breakdown of rankings of the HAI of Samut Songkhram and Samut Sakhon.  

Comparable rankings are found for the categories of transportation and community, 

and income.  Samut Songkhram ranks significantly higher than Samut Sakhon in the 

categories of participation, family and community, housing and living environment, 

and education, but ranks much lower in the categories of employment and health.  The 

comparable income ranking, as well as the disparities in employment, housing and 

living environment, and health, are further discussed below. 

The income index is comprised of four indicators: household income, poverty 

incidence, households with debt and income disparity measured by GINI (UNDP, 

2009).  As seen in Table 2.1 and discussed above, Samut Sakhon has higher household 

income.  However, Samut Songkhram slightly surpassed Samut Sakhon in the income 

ranking because Samut Songkhram had a much lower indebtedness.  The percent of 

households with debt in Samut Songkhram was 14.8%, the lowest indebtedness in the 

country, compared to 45.32% in Samut Sakhon.  However, it is not documented who 

holds these debts.  The HAI assumes indebtedness to be a negative indicator, but this is 

not necessarily the case as it makes a difference whether those indebted are rich people 

with a comfortable standard of living or are poor people who are facing financial 

insecurity (Jitsuchon & Plangpraphan, 2003).   
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Figure 2.5. Samut Sakhon and Samut Songkhram HAI rankings, 2007 

Data compiled from the UNDP, 2009.  

However, the poverty incidence in Samut Songkhram was 5.89% compared to 

only 0.42% in Samut Sakhon.  Additionally, Samut Songkhram has a GINI coefficient 

of 42.3, ranking 16th in the country, while Samut Sakhon ranks high at 3rd with a GINI 

coefficient of 37.6.  These disparities are likely explained by the fact that data on ethnic 

minorities and non-registered migrants are not included in the official statistics in the 

HAI calculation (UNDP, 2009), and the number of non-registered migrants living in 

Samut Sakhon is very high, as further discussed in Section 3.4. 

In examining the indicators that formulate the employment, housing and living 

environment, and health rankings, there are major differences in some particular 

statistics.  In regards to employment, there is a major disparity between the percentage 

of employed people with social security, with Samut Sakhon at 94.2% and Samut 

Songkhram at 14.8%.  Social security is only available to those in formal employment 

(UNDP, 2009), which may explain the difference.  In regards to housing and living 

environment, a major difference lies in the percentage of households owning a house 
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and land, with Samut Songkhram at 74.6% and Samut Sakhon at only 29.5%.  This 

indicator seems biased against mainstream development, as to live in your own house 

on your own land is assumed to be important to well-being, ignoring the possibility that 

individuals may choose to rent, and the preference would likely differ in various 

contexts.  Finally, in regards to health, the percent of population with physical illness in 

Samut Songkhram is more than double than that of Samut Sakhon (8.6% vs. 18.1% of 

the population, respectively), the rate of mental illness in Samut Songkhram is 

quadruple that of Samut Sakhon (38 vs. 9 per 1,000 people, respectively) and the 

population per physician of Samut Songkhram is over twice that of Samut Sakhon 

(5,260 vs. 2,343 people per physician, respectively) (UNDP, 2009).  Again, as 

mentioned above, these differences in rates are likely to be skewed because data on 

ethnic minorities and non-registered migrants are not included in the official statistics 

in the HAI calculation (UNDP, 2009), although further research would likely shed light 

upon this situation. 

The HAI provides valuable information beyond GDP or income per capita to 

compare Samut Sakhon and Samut Songkhram, as the index reveals that Samut 

Songkhram ranks higher in several categories, despite the fact that Samut Sakhon 

greatly surpasses Samut Songkhram in GPP per capita.  This index presents a much-

improved assessment of well-being compared to the one provided by conventional 

economic indicators.  Conventional economic indicators offer only a narrow view of 

well-being, missing numerous factors which contribute to well-being or are detrimental 

to well-being.  By including a broader set of factors that contribute to well-being, the 

HAI more accurately portrays the well-being of the population in these provinces.  The 

HAI, however, still overlooks some major themes, including the well-being of the 

migrant population, the effects of environmental degradation on well-being, and the 

contribution of ecosystem services to well-being.  The case for Samut Songkhram 

would appear even stronger in terms of human well-being if these themes were 

included within the HAI. 
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2.3.4 Social Factors Overlooked by the HAI: Migrant Labor in Samut Sakhon  

Over the last decades, Samut Sakhon has experienced rapid population growth and 

much of it is due to the massive influx of immigrants from nearby provinces and 

countries, with the number of migrant laborers nearly equaling the total Thai 

population in the province (International Labour Organization and Office of the 

Education Council, 2006).  The number of registered migrant workers is far lower than 

the actual number of workers.  For example, there are approximately 70,000 registered 

Myanmar workers in Samut Sakhon, but the total number of Myanmar workers range 

from 160,000 to 200,000 (United Nations Inter-Agency Project on Human Trafficking 

[UNIAP], 2007).  In a small survey on personal and social concerns conducted in 

Samut Sakhon, the issue of migrants was rated of highest social concern by a wide 

margin (UNDP, 2009).  Most migrants do not have legal status, and therefore have 

limited legal rights to public services, but further do not know their own rights or how 

to use them.  For example, unlike Thai citizens, migrants do not have access to health 

insurance.  Most migrant children do not receive proper health care or education, some 

are sexually exploited, and many become child laborers (International Labour 

Organization and Office of the Education Council, 2006).  Among children aged 11 – 

14, 50% of them are laborers, most working in fishery-related factories (International 

Labour Organization and Office of the Education Council, 2006). 

What is not apparent from traditional economic statistics and from the HAI is that 

migrant labor fuel these processing plants.  Samut Sakhon’s prosperous economy is 

dependent on migrant labor from Myanmar, Lao PDR, Cambodia, and poorer regions 

of Thailand, where low pay and poor conditions are common, as well as some 

instances of human trafficking (UNIAP, 2007).  A case study conducted from June 

1988 to January 1989 on the child labor in Samut Sakhon’s fishing industry found that 

65% of enterprises employed children at less than minimum wage, enabling their high 

profits.  Young female labor and migrants are particularly preferred by employees as 

some owners admitted they preferred to hire girls because they were more obedient and 

migrants because they could pay them less.  Shifts in social values were also observed, 

as key informants of this study cited that parents of these child laborers have become 
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more materialistic, competing with neighbors to show off their consumer goods 

(Richter & Ard-am, 1989).   

There are numerous issues associated with treatment of workers in the shrimp 

manufacturing industry.  For example, the raid of the Ranya Paew seafood-processing 

factory uncovered widespread abuse of migrant workers, instances of trafficking for 

labor exploitation, and extensive subcontracting and outsourcing.  This subcontracting 

of employment through brokers transfers the responsibility of the welfare of workers 

from employers to brokers; hence, employers are no longer held accountable for 

exploitative or hazardous working conditions, but brokers are rarely held responsible 

(UNIAP, 2007).  “Subcontracted factories like Ranya Paew operate on the margin of 

the regulated formal economy.  Orders are short-term, profits are tight, and downward 

pressure on costs is passed down to workers in the form of long hours, low pay, and lax 

health and safety standards” (Solidarity Center, 2008, p. 23).  Another raid in 2008 on a 

shrimp processing factory found 300 Burmese victims of forced labor (U.S. 

Department of State, 2008).  And yet another raid in 2009 led to the detention of 171 

migrant workers, whose allegations included: 19 hour shifts, 7-day work weeks, debt 

bondage, and wages at 1/8 of the minimum wage (Hosinski, 2009).  These social costs 

are rooted in the industry’s economic forces and the powerful companies involved 

(UNIAP, 2007).  The increase in efficiency in the shrimp industry has resulted in 

tremendous profits for producers, but at a hidden cost to workers, their families and the 

environment (Solidarity Center, 2008).  However, these issues remain largely external 

to economic statistics and the HAI index.    

2.3.5 Environmental Factors Overlooked by HAI: Environmental Assets and 
Degradation 

The HAI provides limited information regarding the effects of degradation of the 

environment on well-being or of the contribution of the environment to well-being.  

The environmental issues that plague Samut Sakhon are neglected, while the 

dependencies upon natural resources in Samut Songkhram are overlooked.  In 2004, 

Samut Sakhon ranked 3rd out of Thailand’s 76 provinces in regard to number of 

complaints directed to the Department of Industrial Works, and ranked 6th in regard to 

the number of complaints to the Department of Pollution Control.  The marine water 
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quality was found to be highly deteriorated at the Tha Chin River in Samut Sakhon.  In 

2004, at the Tha Chin Estuary, the Dissolved Oxygen (DO) value was below coastal 

marine quality standard and the Total Bacteria value was higher than the standard 

limits (Pollution Control Department, 2004).  The polluted Tha Chin impacts water 

consumption and causes health problems.  The source of pollution is from illegal 

wastewater discharge from industrial factories and other activities, such as agricultural 

waste.  Poor air quality plagues the province, as fish and animal food factories create 

foul odors, and as the transportation and burning of coal releases dust and fine particles 

(Thailand Environment Institute, 2009).   

Unlike Samut Sakhon, Samut Songkhram has preserved its environment and its 

cultural heritage, which in turn, supports their local livelihoods way of life.  Several 

areas in Samut Songkhram contribute to this sustainable lifestyle.  At the mouth of the 

Mae Klong River is a unique wetland, locally known as the ‘Ecosystem of Three 

Waters.’  Here, there is a sandbar, ‘Don Hoi Lod’, which has been internationally 

recognized as a Ramsar wetland site (Government of Thailand and UN PEI, 2010).  

Don Hoi Lod provides numerous important ecosystem services, such as shoreline 

stabilization, habitat protection, and biodiversity.  The mollusk species, including Solen 

regularis, which is unique to this locale, is economically important to the community 

(Ramsar, 2001).  Mangrove forests and salt farms stretch along the coastline of Samut 

Songkhram (Untong, Phuangsaichai, Taweelerkunthon, & Tejawaree, 2006), while 

over 300 inland canals provide fertile land for fruit orchards (Cornel-Smith, 2011; 

Government of Thailand and UN PEI, 2010).  These areas hold significant cultural, 

historical and social values, which are important to local identity (Ramsar, 2001; 

Thailand Environment Institute, 2009), but also economically support the community 

through community-based ecotourism, such as homestays, the traditional floating 

market and activities such as mangrove planting or boat rides to observe fireflies 

(Cornel-Smith, 2011; Thailand Environment Institute, 2009).  For example, in a study 

conducted in Plai Pong Pang, a sub-district within Amphawa, while tourism is the main 

occupation for only 8% of the villagers, 81% rely on it for a supplementary source of 

income (Untong et al., 2006).   
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Although, as discussed above, tourism has provided many benefits, the rapid 

increase has led to some negative impacts.  The boats used for firefly observation have 

caused several problems: increased noise for villages along the river, air pollution from 

boat engines, river bank erosion, conflicts between villagers and tourism entrepreneurs, 

increased cost of living for locals, and destruction of river bank ecosystem leading to a 

decrease in shrimp and fish, which is a source of food for the locals (Government of 

Thailand and UN PEI, 2010; Thailand Environment Institute, 2009).  As pressure for 

mass tourism development increases, the province faces the choice between 

community-based tourism, which can provide economic benefits while preserving the 

environment, and mass tourism, which tends to lead to various negative environmental 

and cultural impacts (Government of Thailand and UN PEI, 2010; Mowforth & Mut, 

2009; Wearing & Neil, 2009).   

As seen in the Samut Songkhram land-use maps in Figure 2.6, there have been 

only slight changes in land use area in Samut Songkhram from the years 1988 to 2007.  

There was only a 3% decrease in agricultural land area and about a 2% decrease in 

mangrove forest land area.  Urban and built up land increased by over 2% and 

aquaculture area increased by just over 1%.   In contrast, land-use area in Samut 

Sakhon changed quite a bit from 1982 to 2000 (Figure 2.7).  Aquaculture area 

increased by over 13%, wetland area increased by about 10% and urban area increased 

by over 4%, while mangrove forest area decreased by over 13%, agricultural area 

decreased by over 9% and salt flats area decreased by over 4%.  In 1982, there was no 

data for wetland area, but by analyzing the maps it appears that some of the wetland 

area was categorized as mangrove forest area.  Between 1975 and 1995, more than half 

of all mangrove forest loss in Thailand occurred in three provinces, one of which was 

Samut Sakhon (World Bank, 2006).  These maps reflect the contrasting conditions in 

the provinces, as the mass quantity and processing of seafood in Samut Sakhon 

necessarily required alteration of the land. 
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Figure 2.6. Samut Songkhram Land Use, 1988 and 2007 

Created from data provided by Regional Environmental Office 8, Thailand. 
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Figure 2.7. Samut Sakhon. Land use in 1982 and 2000 

Created from data provided by the Department of Environmental Quality Promotion, 
Thailand. 
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2.4 Reflections on Approach and Experience 

This research was conducted, in part, through collaboration with a Thai research 

team.  This multicultural research team brought forth numerous challenges in carrying 

out our proposed methods to collect information (e.g. interviews, stakeholder meetings, 

focus groups, surveys).  Among the challenges or cultural barriers to research were: 

hierarchical structure, intercultural communication, language, capacity and 

expectations.  Although, on paper, I was project manager for our research team, these 

various factors hindered my ability to have a significant influence over the process, 

timeline, appropriate use of budget for travel and research expenses, understanding of 

individual responsibilities and tasks, and final products.  Unfortunately, these 

challenges ultimately prevented the completion of the overall proposed research. 

Thai society tends to be hierarchical in nature, and age is traditionally viewed as a 

key indicator of status (McCann & Giles, 2007).  This hierarchal nature was reflected 

in my interactions with my research team.  Although I had spent much time on our 

topic prior to arrival and was spending much more time organizing and researching 

than my Thai colleagues, as I was younger than many of the research team members, I 

was unable to help enable our team to organize in such a way that this project would 

reach completion.  One example of the age barrier was that, although I had worked to 

create manageable tasks, it was culturally inappropriate for me to ask elder team 

members to carry out a particular task. 

In regard to communication, cultural differences in communication behavior are 

often examined through the individualism-collectivism theory (Oetzel, 1998).  

Collectivism is a “social pattern consisting of closely linked individuals who see 

themselves as parts of one or more collectives (family, co-workers, tribe, nation);” 

(Triandis, 1995, p. 2); whereas individualism is a “social pattern that consists of 

loosely linked individuals who view themselves as independent of collectives” 

(Triandis, 1995, p. 2).  Thai culture tends to be more of a collectivistic culture; whereas 

American culture tends to be more of an individualistic culture (Boonsathorn, 2003).  

The Face Negotiation Theory hypothesizes that members of collectivistic cultures tend 

to employ more obliging and avoidance-oriented conflict management styles, while 

members of individualistic cultures tend to utilize more dominating, controlling and 
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solution-oriented styles (Ting-Toomey, 1988).  This theory and the cultural differences 

in communication behavior were reflected in the interactions between me and the Thai 

researches. I found myself consistently attempting to organize and find solutions to 

successfully carry out the research (control and solution-oriented style).  When the 

team leader and I discussed possible solutions, I would often get positive (obliging and 

avoidance-oriented) answers and I would believe that the situation had been solved, 

only to find out later that the agreed upon solution or plan was not always necessarily 

put into action or instead another path was taken without my knowledge. 

Another obvious barrier was language.  The interviews and meetings with 

stakeholders were in Thai, although eventually all of the research and findings would 

need to be translated to English.  Solutions to this barrier that were discussed included: 

(1) translators attending meetings and interviews, (2) team research meetings following 

interviews or stakeholder meetings to update on findings, and (3) translation of notes 

from interviews and meetings to be shared with all team members.  Although there was 

a budget for translators to attend meetings, meetings were often scheduled without 

enough advanced notice to hire a translator.  Other times, the translators that were hired 

did not have the capability or experience to keep up with the translating that was 

required.  Oftentimes, the other solutions were not carried out. 

Perhaps the biggest barriers were expectations and capacity.  From my perspective, 

I believe my team had lower expectations regarding the amount of time and effort that 

were required to carry out the research.  These lower expectations, coupled with what I 

thought to be a lack of capacity, inhibited us from being able to carry out the proposed 

research.  However, multicultural research teams require cultural intelligence, which is 

critical for managing cultural diversity (Gelfand, In Press), and in that regard, I was 

lacking.   

Much knowledge was gleaned through this experience, which will serve as a 

helpful base in future interactions with Thai culture, and potentially other Southeast 

Asian cultures.  Prior to further research in different countries, it would be 

advantageous to consult with a cultural broker. 
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2.5 Discussion 

Samut Sakhon and Samut Songkhram provide a glimpse into Thailand’s 

development pathways, concepts and outcomes.  In regards to development pathways, 

it seems Samut Sakhon was largely influenced by external factors, whereas Samut 

Songkhram remained fairly insulated.  Due to this insulation, it is possible that Samut 

Songkhram was more readily able to embrace SEP concepts.  It is also possible that 

development in Samut Songkhram was only coincidentally aligned with SEP concepts.  

In either case, whether purposefully or not, projects which mirror the principles of the 

SEP have been implemented, and the province is benefiting from its preserved natural 

resources and cultural institutions.  In contrast, Samut Sakhon’s development patterns 

reflect those which the king cautioned against:  

“…Economic development must be done step by step….Here, if one 
focuses only on rapid economic expansion without making sure that 
such plan is appropriate for our people and the condition of our country, 
it will inevitably result in various imbalances and eventually end up as 
failure or crisis as found in other countries….” (Royal speech, 1974 as 
cited in Changchui, 2006) 

When evaluating the provinces in terms of the well-being indicators and other 

qualitative data, it is evident that in comparison with Samut Songkhram, Samut Sakhon 

has experienced various imbalances, both environmentally and socially.  While the 

HAI provides a more realistic portrayal of the provinces than conventional economic 

indicators, some key issues are still overlooked. 

Samut Sakhon’s development was largely influenced by its proximity to Bangkok, 

by government policies focused on economic growth, and by corporate interests.  The 

rapid transformation of Samut Sakhon is typical for the development of a Southeast 

Asian Nation.  Recent urbanization in these Southeast Asian cities, such as Bangkok, is 

fuelled by rapid economic growth.  The areas extend beyond the city and metropolitan 

boundaries, forming a ‘mega-urban region’ or an ‘extended metropolis region,’ with no 

single planning or management authority (McGee & Robinson, 1995).  This type of 

rapid industrialization is often accompanied by environmental degradation and human 

exploitation (World Resources Institute, 1998).  Numerous studies have found that 

beyond a certain point continued economic growth stops improving well-being 



 

 80 

(Easterlin 2001; 2003; Stiglitz et al., 2009) and can actually produce diminishing and 

negative returns to welfare due to the hidden and often unreported costs of this growth 

(Clarke & Islam, 2005; Daly, 1971; 2000; Daly & Cobb, 1994).  As economic 

development proceeds, child labor activity, especially for the poorest children, may 

increase, rather than decrease, reflecting the social inequalities that may be worsened 

by industrialization (Richter & Ard-am, 1989).  More specifically, “commercial 

aquaculture can negatively affect poor coastal communities, through resource 

competition, altered familial work patterns, increased unemployment and the 

degradation of living standards, electricity, land and water resources and nutrition” 

(Briggs, 1994, p. 17).  In regards to regulating these types of environmental and social 

issues, the Vietnam aquaculture sector provides an informative example.  To improve 

issues, it was necessary to develop participation and compliance between state and 

private actors, especially through the inclusion of local government at both communal 

and village levels.  State qualitative goals of sustainable development were 

supplemented by the role of non-state actors, such as NGOs and auditors (Ha & Bush, 

2010).   

In contrast, Samut Songkhram, coined a “showcase of the sufficiency economy” 

by the UNDP (2009), preserved a local livelihood way of life, maintaining a healthy 

environment and a traditional socio-cultural base, and is now experiencing the benefits 

of tourism.  It is difficult to directly gauge the deliberate application of SEP in Samut 

Songkhram.  It may be the case that Samut Songkhram’s development coincidentally 

aligns with the underlying principles of the SEP.  Given the natural resources and the 

rich cultural history, Samut Songkhram may have naturally developed into a 

“showcase of the sufficiency economy,” without decisive plans to do so.  However, 

there are indications that Samut Songkhram has purposefully adopted some principles 

of the SEP.  It should first be noted that the King’s words are taken seriously by most 

individuals in Thailand, as the people revere their King (Curry & Sura, 2007).  More 

particularly, the application of SEP in Samut Songkhram may have been influenced by 

the Tourism Authority of Thailand’s (TAT) modification of its tourism policies, which 

now more closely correspond with the SEP.  Promoting the cultural, social and 

economic development of rural communities is considered of equal importance to the 
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contribution of tourism to the overall national economy.  The focus shifted from an 

emphasis on quantity of visitors to an emphasis on improving the experience for 

visitors.  This new approach of sufficiency economy tourism concentrates on 

community-based tourism, as it recognizes the value of the conservation of traditional 

Thai culture and of the preservation of the natural environment (Tourism Authority of 

Thailand, 2008).  In 2007, four establishments in Samut Songkhram received awards 

from the TAT for community-based tourism (Tourism Authority of Thailand, 2007).  

As often noted, however, it would be highly beneficial to study SEP-related projects, 

not only to analyze, compare and understand the effects, but also to have the ability to 

more readily replicate successful programs and avoid unsuccessful ones.  This lack of 

connection between theory and practice in development practices is noted by Mosse 

(2005), who highlights that “little attention is given to the relationship between these 

models and the practices and events that they are expected to generate or legitimise in 

particular contexts” (p. 1-2). 

The success of these tourism projects in Samut Songkhram has led to certain 

issues, including threats of mass ecotourism and industrialization.  In response to these 

threats, the local and national government can perhaps learn from the province’s 

neighbor, Samut Sakhon, to not focus entirely on economic growth, but instead 

recognize the benefits of healthy ecosystems and socio-cultural institutions.  However, 

pathways to ensuring a sufficiency economy may be varied.  For example, although 

community-based tourism has been promoted as a strategy by the TAT, as influenced 

by the SEP, this approach may have drawbacks.  If an initiative is not well-organized in 

regards to tourism development and cooperative effort in the local community, it may 

not have an overall positive effect on the community’s well-being. A variety of factors, 

including tourism business, natural resources, market demand and strategies (national 

and provincial), and tourism management, must be carefully considered.  While 

alternative forms of tourism, such as eco-tourism, are amenable to pro-poor 

development, mass tourism can also contribute to poverty reduction.  However, the 

government should help mass tourism businesses to become responsible tourism 

operators.  Instead of focusing entirely on their own economic benefits, business can 
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support the local community though policies such as use of local labor and products 

(Pupphaves, Panpiemras, & Anushitworawong, 2007).   

While these pathways may vary, what is clear is that efforts from numerous 

entities, ranging from local to international, must be undertaken.  One avenue is 

through the role of citizens’ participation in decision making.  In regards to planning, 

decisions are frequently made by experts and technicians, and can often lead to social 

oppression.  Alternatively, decisions made through the citizen participation from 

diverse local communities allows for more just decision making (Cardoso & Breda-

Vázquez, 2009).  These types of efforts are already underway as the UN Poverty-

Environment Initiative aims to build the capacity of provincial and local government 

planners to manage their own development patterns and pacing.  There is also potential 

for strengthening the international role, particularly in regards to the monitoring and 

regulation of the Ramsar wetland site in Samut Songkhram.  The functional limitations 

of the Ramsar status have been experienced in other areas, such as Turkey.  In 

particular, the assignment of the status does not provide regulatory documents or 

punitive sanctions for violations.  However, the Ramsar institution could be 

strengthened in several ways, such as setting agendas, monitoring areas, financial 

assistance or building capacity of the local population.  Additionally, however, as in 

the case of Turkey, to be most effective in protecting the site, there must be 

involvement and coordination among the local, national and international levels 

(Adaman, Hakyemez, & Ozkaynak, 2009).   Finally, there is a need for local and 

national government, as well as industrial, policies and planning in regards to 

ecotourism.  Doing so can help to avoid various issues, such as leakage of revenues out 

of the community, pollution, rising prices for locals, and can help also to ensure that 

tourism does not exceed its sustainable base (Wearing & Neil, 2009). 

In understanding the effects of these various development pathways, well-being 

indicators are continually being researched.  The many attempts to define and measure 

well-being have been viewed both as problematic and beneficial.  One problem with 

composite indices is the issue of combining diverse indicators, such as life expectancy 

and literacy.  Arguments have been made that it is more beneficial to examine the 

various indicators and then make judgments and policies in response to the situation 
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(Ray, 1998).  Various other shortcomings of these indices have also been identified, 

such as failure to illustrate how outputs of the indices are sensitive to policy inputs, and 

the lack of convergent validity in comparing to other indices (Hagerty et al., 2001).  

However, the power of a composite index exists in its simplicity, and hence holds 

political potential (Ray, 1998).  For example, the publication of the HDI estimates had 

the effect of demanding policy attention, as it provoked policy makers to examine why 

they ranked differently from other countries (Fukuda-Parr, 2011).  With additional 

research and adjustments, these indices are potentially useful for policy and planning 

(Hagerty et al., 2001).  Further, though, Atkinson and Joyce (2011) argue that the lack 

of precision surrounding the concept of well-being and its indicators should not be 

viewed as problematic, as the conceptual instability allows for local negotiation of the 

definition of well-being and its indicators.  

 The case study of the two Thai provinces helps to expose the shortcomings of 

GPP and HAI.  The HAI reveals a very different story than that of the one portrayed 

solely by economic indicators. However, the HAI also overlooks social and 

environmental externalities.  This situation reveals the cited issues with Sen’s focus on 

individual freedoms and failure to recognize specific social contexts, and the lack of 

guidance in understanding where individuals’ values come from (Deneulin & 

McGregor, 2009).  It also highlights Sen’s own concern regarding composite indices.  

The case of Samut Sakhon exposes some of these issues and is also a prime example of 

the value conflicts discussed by Martinez-Alier (2001, p. 98), in which it is both 

possible to say “‘shrimp exports are a valuable item of world trade’, and also, 

‘valuable ecosystems and valuable local cultures are destroyed by shrimp farming.’”  

While businesses and consumers have the freedom to benefit from the situation, 

migrant laborers suffer the detrimental effects and the environment is damaged.  And in 

Samut Songkhram, for example, if the benefits of the interconnections and 

dependencies between human well-being and ecosystem services remain unrecognized, 

plans and policies may be made which undermine the foundation of the well-being in 

that area.  Although these items were overlooked, the HAI was still critical in revealing 

that Samut Songkhram maintains an overall higher level of well-being than Samut 

Sakhon. 
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2.6 Conclusion  

This comparative case study examines the effects of the divergent development 

pathways taken by two neighboring Thai provinces, Samut Songkhram and Samut 

Sakhon.  The study identifies the drivers of change, and examines the resulting 

economic, social and environmental outcomes through conventional economic 

indicators, the UN’s HAI, and through additional qualitative research.  First, the paper 

analyzes the factors influencing development, with specific regard to the SEP, national 

economic policies and corporate interests.  Samut Sakhon was highly affected by 

national economic development policies and corporate interests, specifically regarding 

expansion of the processing of shrimp.  While the development of Samut Songkhram 

seems to reflect the principles of the SEP, the extent to which SEP actually influenced 

the development of the province is unclear.  Although the UNDP refers to Samut 

Songkhram as a “showcase of the sufficiency economy,” this situation highlights the 

issue that there is lack of understanding as to how and if the SEP is applied.  As often 

noted, research on how SEP is employed and the corresponding effects would be 

highly beneficial.  Secondly, the analysis provides insights into the economic, social 

and environmental effects arising from a conventional development pathway versus an 

alternative development pathway.  And lastly, this paper contributes to the on-going 

discussion regarding well-being indicators and indices, as it reveals the shortcomings 

of both conventional economic indicators and of the HAI.  Although the GPP per 

capita was about eight times higher in Samut Sakhon than Samut Songkhram, this 

statistic provides no indication of the actual state of affairs.  And while the HAI does 

provide a much more realistic portrait of the situations in the two provinces, it also falls 

short in revealing some critical social and environmental factors.  The non-registered 

migrant population in Samut Sakhon is significant; however, data on ethnic minorities 

and non-registered migrants are not included in the official statistics of the HAI 

calculation, which leads to a skewed view of the situation in that province.  This 

highlights the failure of the HAI to capture information regarding the distribution of 

goods and bads.  Additionally, the HAI overlooks the contribution of ecosystem 

services to human well-being in Samut Songkhram, as well as the ill effects of the poor 

environmental conditions in Samut Sakhon.  The actual situation in Samut Sakhon 
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differs from the findings of the UNDP’s HAI, revealing a potential need for 

improvements. 

International indices can provide motivation to governments to examine why they 

received certain rankings, and therefore how to improve their rankings.  The indices 

can also act as a source of guidance for the development of local well-being indices.  

The HAI or HDI could potentially be improved upon in several ways.  Attempts to 

include migrant data could greatly improve the reality of the situation.  Employment 

statistics could be further broken down by age of workers and by weekly hours worked.  

And perhaps an additional useful tool or offshoot of the HAI/HDI would be to develop 

a system in which countries could assign their own weightings of the well-being 

indicators, allowing for annual in-country comparison specific to the country’s 

particular social context.  Finally, local indices should also be continually developed to 

fit the local concepts of well-being and to situate responsibility on local governments 

and communities.  
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3. Socio-Ecological Value Hotspots on the Rensselaer Plateau, New 
York 

3.1 Introduction 

In order to generate new insights to conservation and management, an 

interdisciplinary approach linking human and natural sciences is essential (Lindborg et 

al., 2008).  Because rural landscapes provide multiple services, such as food and 

energy production, habitats, recreation areas, efficient management of landscapes 

requires research and planning that cross traditional subject boundaries (Lindborg et 

al., 2008; Fry, 2001).  Additionally, the continued move away from “one-size-fits-all” 

planning models to place-based approaches and collaborative processes indicates the 

increasing recognition of the strong bonds that people develop with the environment 

and of the need to involve the local community in decisions regarding the places they 

value (McIntyre, Moore, & Yuan, 2008).  However, a frequent challenge in informing 

planning efforts is the integration of data from various organizations into a unified 

database (Theobald et al., 2005).  Further, while spatial factors play an essential and 

fundamental role in socio-economic and natural processes (Bateman, Jones, Lovett, 

Lake, & Day, 2002), they are often omitted from economic models (Dovers, Stern, & 

Young, 2003).  This research addresses these challenges in two regards: (1) social 

values (i.e. values identified by workshop participants) are elicited through 

participatory mapping workshops, and (2) social and ecological values are integrated 

into a single spatial framework, providing town planners with useful information for 

future development decisions. 

3.2 The Need for Interdisciplinary Research in Planning Processes 

Numerous papers cite issues regarding the exclusion of particular types of 

information during planning processes, as summarized in Table 3.1.  In conservation 

planning, social, economic and political requirements often overshadow the scientific 

recommendations (Margules & Pressey, 2000).  Decision makers could better 

anticipate the potential consequences of rural land-use change through improved access 

to scientific information (Theobald et al., 2005).  To gain an understanding of the 

social and political constraints in real planning processes, biologists and ecologists 
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must participate more in these processes (Margules & Pressey, 2000).  In order for 

ecological information to be incorporated into rural land-use planning, ecologists must 

not only produce useful ecological information in a timely fashion, they must also 

effectively communicate the information and incorporate the information into existing 

planning efforts (Theobald et al., 2005).  However, landscape models developed by 

ecologists generally lack integration of socio-economic factors, the chief motivations 

for land-use changes (Theobold et al., 2005).  In nature conservation, social and 

aesthetic values are often neglected, as the field has typically focused on measurable 

values, such as biodiversity or quantifiable ecosystem services.  This is likely due to 

difficulties in assessing social and aesthetic values, especially as it requires engaging in 

other academic disciplines (Lindborg et al., 2008).  Although biophysical and 

economic values are often incorporated into spatial planning for natural resources 

management, social values are seldom taken into account (Bryan, Raymond, 

Crossman, & Macdonald, 2010a).  And in public land planning, objective, expert-

driven data is typically used to guide these decisions, while community values are 

rarely, if ever, incorporated.  Land use planners must recognize that scientific, 

objective expertise is only one of the data sources, must look for ways to incorporate 

multiple values and must try out various tools which make the outcomes of the land use 

planning more transparent and accessible to the public (McIntyre et al., 2008).  Calls to 

incorporate social values into natural resource planning have continually increased (e.g. 

Sherrouse, Clement & Semmens, 2011; Bryan, Raymond, Crossman, & King, 2010b); 

McIntyre et al., 2008; McFarlane & Boxall 2000; Taylor & Douglas 1999).  Local 

communities can play a crucial role in sustainable land-use management, as they hold 

valuable knowledge of the ecosystem services and the social values associate with 

these landscapes (Fagerholm & Käyhkö, 2009).   
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Table 3.1. Information Issues in Planning Processes  

Type of Process Issue Reference 
Conservation Planning Social, economic and political 

requirements overshadow 
scientific recommendation 

Margules & Pressey, 
2000 

Rural Land-Use 
Planning 

Socio-economic factors often 
lacking 

Theobald et al., 2005 

Nature Conservation Social and aesthetic values 
often neglected; Focus solely 
on measurable values, such as 
biodiversity or quantifiable 
ecosystem services 

Lindborg et al., 2008 

Spatial Planning for 
Natural Resource 
Development 

Biophysical and economic 
values incorporated, but social 
values are seldom taken into 
account 

Bryan et al., 2010a 

Public Land Planning Community values rarely 
considered; Objective, expert-
driven data typically guide 
decisions 

McIntyre et al., 2008 

 

It is clear that there exists a need for integration and inclusion of information from 

various disciplines with regard to planning processes. “Bridging human and natural 

sciences intends to foster and coordinate communication about landscape-related 

issues—within academia and between science and society” (Tress, 2001, p. 137).  To 

ensure successful conservation planning, identifying ecological and economic priorities 

must be coupled with an understanding of how these priorities align with social values 

which are designated by the community (Jepson & Canney, 2003; Knight & Cowling, 

2007; Knight et al., 2009).  Further, in integrating these fields, it is essential to consider 

spatial contexts.  Spatial factors play a central and unavoidable role in socio-economic 

and natural processes (Bateman et al., 2002), as these processes are inherently spatial 

(Campagna, 2006).  The interactions between ecology and economics are often 

spatially determined, as human beings, other species and biological diversity compete 

for alternative uses of land; therefore, the analyses of these ecological-economic 

interactions should be carried out in a spatial context.  However, many economics 

theories and models do not contain spatial elements, and as a result, the integration 

between the fields of ecology and economics has been hindered (Dovers et al., 2003).  
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"The lack of integrating ecological-demographic-socioeconomic-behavioral factors 

leads to failures in understanding and solving real-world problems" (Liu, 2001, p. 2).  

Geographic Information System (GIS) is a tool that can provide new ways of 

linking these systems, and the increasing use of GIS in economics indicates the 

awareness of the importance of geographical and spatial elements within the field, and 

signifies the possibility of multi- or inter-disciplinary research (Lovett & Bateman, 

2001).  GIS can facilitate this interdisciplinary research, as it can synthesize data from 

distinct disciplines though map overlay (Savitsky, 1998).  Fotheringham (1999) notes 

that "for certain aspects of the modeling procedure, integration will have a reasonably 

high probability of producing insights that would otherwise be missed if the spatial 

models were not integrated within the GIS" (p. 23).   

One interdisciplinary approach that addresses the cited issues employs the concept 

of a coupled social-ecological system (SES) to identify socio-ecological value 

“hotspots.”  This methodology not only provides an interdisciplinary perspective, but 

also places the data in a spatial context. 

3.3 Socio-ecological Hotspots 

Socio-ecological hotspots are areas which “exhibit spatial coincidence of both high 

perceived landscape values and high rating for biophysical conditions” (Alessa, 

Kliskey, & Brown, 2008, p. 28).  The areas are identified through combining perceived 

community values and ecological layers. Identifying these areas of high priority for 

multiple value indices can aid in pinpointing areas for management of ecosystem 

services (Bryan et al., 2010a).  Participatory mapping is an effective tool in acquiring 

spatial information on social values (Brown, 2005).  In gathering social data on 

peoples’ perceptions and evaluation of the environment, two approaches have been 

used: generic feature mapping and specific place mapping.  Generic place mapping 

entails respondents providing ratings or evaluations of their preferences toward certain 

geographic features, such as hiking trails.  In the specific place mapping approach, 

respondents identify locations on a map where certain values, such as recreation, 

economic and historic, can be found, are held or are experienced (Brown, 2005; Brown 

& Raymond, 2007; Alessa et al., 2008).  This perceived value information is then 
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digitized and overlaid with biophysical data, and various analyses can be conducted, 

such as identifying ecological hotspots or determining relationships between perceived 

values and biophysical values (e.g. Brown & Alessa, 2005; Alessa, Kliskey & Brown, 

2008; Raymond et al., 2009).  Comparing mapped social and ecological values has 

aided in refining conservation priorities, and has also contributed to the understanding 

of the relationship between these two types of values. 

For example, Raymond et al. (2009) use in-depth ethnographic interview data to 

elicit and map social values and threats to natural capital assets and ecosystems 

services (as defined by the MA, 2003).  The most valued natural capital assets were 

water and biota, and the highest value ecosystem services were recreation and tourism, 

bequest, intrinsic and existence, fresh water provision, water regulation and food 

provision.  The highest threat was to regulating services pertaining to water and land 

(Raymond et al., 2009).  Similarly, Bryan et al. (2010b) conducted interviews to 

identify and map social values related to ecosystem services in an agricultural 

landscape.  They found that there were some areas of overlap between the social and 

ecological values, but there were large areas in which the social and ecological values 

diverged.  While people valued protected areas, higher ecological value areas tended to 

be underrepresented.  While many studies focus on geographically areas of both high 

ecological and high social value, the authors point out that recognizing areas with high 

ecological value and low social value and vice versa can increase the success of 

conservation plans (Byran et al., 2010b).  Alessa et al. (2008) also combined 

community survey data of landscape values with physically measured ecological 

values, and found moderate spatial cross-correlation between most landscape values.  

They acknowledged that their methodology was subject to limitations associated with 

generating a density surface from point and with determining thresholds for value 

hotspots; however, they highlighted the importance of identifying socio-ecological 

hotspots as a way of recognizing elements of a system (community or ecological) 

which may be resilient or vulnerable (Alessa et al., 2008). 

In another study, Brown and Alessa (2005) use perceived landscape value survey 

data from regional planning studies to determine whether value differences exists 

between wilderness and nonwilderness areas in Alaska.  Regression analysis indicated 
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that indirect, intangible values, such as life-sustaining, intrinsic and future values were 

associated with wilderness areas; whereas more direct, immediate values, such as 

economic and recreation were associated with nonwilderness areas.  It was also found 

that 10 of the 12 perceived values, such as intrinsic, future and life sustaining were 

strong (statistically significant) predictors of wilderness value (Brown & Alessa, 2005).  

Finally, Brown, Smtih, Alessa, & Kliskey (2004) compared local perceptions of 

biological value identified in a survey with biologically significant areas identified by 

scientists. They found a moderate degree of spatial coincidence, and suggest that 

inclusion of local values can supplement and support scientific value assessments 

(Brown et al., 2004). 

These studies provide examples of alternative ways that the benefits of and threats 

to the environment can be valued, measured and ultimately managed.  In this study, a 

variation of these methods is applied to elicit social values and to identify socio-

ecological value “hotspots” on the Rensselaer Plateau in New York State.  Further, 

regression analysis is used to explore the relationship between community-identified 

recreation values areas and biodiversity conservation areas and distance to a variety of 

amenities, such as roads and wetlands. 

3.4 Methods 

In this study, the main methodology consisted of a group mapping task, in which 

spatially-explicit social values data was collected.  Additional information on social 

values was also gathered in a short survey and in a final group discussion.  The basic 

methodology consists of the following steps: (1) Identify top 3 ‘individual’ values 

through basic survey; (2) Elicit and spatially locate community values through a 

participatory mapping exercise; (3) Identify top 3 ‘group’ values through group 

discussion; (4) Code and digitize social values identified in mapping activity using GIS 

and convert to raster data; (5) Standardize the social values and the objective ecological 

data provided by a local ecologist; (6) Identify socio-ecological hotspots; (7) Examine 

relationships between community values (using the example of recreation values) and 

other spatial characteristics. 
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3.4.1 Study Area 

The Rensselaer Plateau is one of the largest and most ecologically intact native 

habitats in New York State, USA.  It spans 105,000 acres over 10 towns and one 

village (Figure 3.1) with around 5,500 people residing in this area.  The boundary of 

the plateau is marked by an escarpment which rises steeply above the surrounding 

lower elevation.  The Plateau’s forests cover relatively large continuous areas with few 

fragmenting roads, allowing for large blocks of high quality forest habitat (Rensselaer 

Plateau Alliance, 2012).  There has been increasing interest in conserving the 

Rensselaer Plateau.  The area was assigned priority project status in New York State’s 

1998 and all successive Open Space Conservation Plans.  Additionally, in 2010, the 

Rensselaer Plateau was designated as a Forest Legacy Area under the USDA’s federal 

Forest Legacy Program, a program aimed to protect forested areas from conversion to 

non-forest uses (New York State Department of Environmental Conservation 

[NYSDEC], 2010).   

The forests provide a variety of ecosystem services including cleaning the air, 

groundwater recharge, providing clean water, and providing habitats for plants and 

wildlife, such as bobcat, moose and porcupine (Rensselaer Plateau Alliance, 2012).  

The Plateau contains a portion of the Tomhannock Reservoir Watershed, which 

supplies drinking water to over 100,000 residents (NYSDEC, 2010).  Within the 

Capital District, the most extensive significant ecological communities are located in 

Rensselaer County, specifically including the Rensselaer Plateau, as well as some state 

reforestation areas (NYSDEC Hudson River Estuary Program and Cornell University, 

2006).  The unique wetland communities support mammal diversity not found in the 

greater Capital Region area, including black bear, fisher, otter, bobcat and moose.  

Additionally, the forested areas of the Plateau also provide jobs—in the woods and in 

the region’s mills and wood processing facilities (NYSDEC, 2010). 



 

 93 

 

Figure 3.1. Location of Rensselaer Plateau 

Maps created by Rensselaer Plateau Alliance. 

 

3.4.2 Sample 

The Rensselaer Plateau Alliance used non-probability sampling techniques in the 

form of a self-selecting group.  The motivation for this type of sampling was to remain 

inclusive to everyone in the population, allowing the opportunity for any community 

member to provide their input.  The sampling method used here is not much different 

to many participatory mapping studies which use mail-based surveys, in which 

participation is also voluntary.  However, the sample will inevitably affect how the 

results are able to be interpreted.  A total of 53 participants came from each of the 

towns located within the plateau, with the majority residing in Poestenkill (21%), 

Stephentown (17%) and Grafton (15%).  Some participants did not reside on the 

plateau (13%), but lived nearby and visited often.  Most participants lived on the 

Plateau for more than 25 years (61%).  The population was comprised of 69% male 

and 16% female, and spanned over a wide age range, with 19% between 35 and 49, 

35% between 50 and 64, and 40% between 65 and 84.  The groups included people 

from major user groups, such as motorized and non-motorized recreationists, hunters, 
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from various conservation associations, as well as people from local businesses, such 

logging and recreation. 

3.4.3 Participatory Mapping Workshops 

Two participatory mapping workshops were conducted, which were held within 

one month in two distinct geographical areas of the plateau.  Participants were 

randomly assigned to tables, and groups ranged from 4 to 8 people.  Participants were 

asked to fill out a brief survey for basic information, such as gender, age and town of 

residence; in addition, participants were asked to identify the top three things they love 

or appreciate about the plateau.  A short presentation about the plateau was presented 

by facilitators and the activity was explained.  Participants were asked to delineate 

areas on a large map using various colored markers.  Some studies use a predetermined 

list of values to be ranked by participants; however this approach can potentially 

exclude some critical subsets of values (Gunderson & Watson, 2007).  Therefore to 

allow for a full range of values, the participants were not provided with a value 

typology.  A trained facilitator was present at each table to answer questions and to 

guide conversation if needed.  One participant was asked to volunteer to be the note 

taker to create a key to the map which related the color of the delineations on the map 

to the stated value (e.g. recreation).  The note taker also took additional notes regarding 

the conversation, as the task involved much discussion and sharing of information and 

stories about various places on the plateau.  Toward the end of the task, participants 

were asked to deliberate and identify the top three values they held as a group (not as 

individuals).  Through this method, we were actually able to elicit both held and 

assigned values.  Held values were attained through the mapping task, in which 

participants delineated specific places.  Assigned values were elicited from the survey 

and from the final discussion.  Additionally, assigned values were obtained through the 

mapping task when participants would circle the entire plateau and describe their 

feelings toward the entire place.   



 

 95 

3.4.4 Database Assembly and Data Analysis: “Hot Spot Identification” 

A base map was assembled in ArcGIS and contained various map layers, such as 

the plateau boundary, civil boundaries and streets.  Theoretical triangulation methods 

(Denzin, 1970) were applied to code the data from the community values workshop, as 

three researchers assigned codes and sub-codes (e.g. recreation - motorized) to the 

collected data.  The coding was based on the typology developed by Brown et al. 

(2004) and supplemented by the MA (2003).  Codes (and sub-codes in parentheses) 

included aesthetic (peace and quiet), biological diversity, cultural (freedom to roam; 

privacy; property rights; home), economic, existence, future (i.e. bequest), historic, 

learning, life sustaining, recreation (motorized; non-motorized; fishing; hunting), and 

spiritual.  It was discussed whether fishing and hunting should be coded under a 

subsistence category, but since the researchers had no information as to the extent that 

these activities provided food, these values were coded under the recreation category.  

New sub-categories—ones not found in the typologies of Brown et al. (2004) and MA 

(2003)—were identified, including peace and quiet, freedom to roam, privacy, property 

rights and home.  The data from the community value workshops was then digitized 

and attributed.  In the case where lines were drawn (e.g. trails), a buffer of 100 feet was 

created.  There were several cases in which participants circled the entire plateau. 

These results were not included in the socio-ecological hotspot analysis.  The 

community value and ecological data sets were standardized, and both datasets were 

converted to raster data.  A raster consists of a matrix of cells, and each of these cells 

was assigned a value.   Using raster calculator, community values data and ecological 

data were added to identify socio-ecological “hotspots.”  

3.5 Results 

3.5.1 Participatory Mapping Workshops Results 

The digitized results from the participatory mapping workshop are displayed in 

Figure 3.2.  These results are exhibited across three maps for visual purposes.  The 

most common value was recreation, followed by aesthetic, biodiversity, cultural and 

economic. The least common value was spiritual, followed by life sustaining, 

existence, future, learning and historic.  Areas which fall outside of the plateau 
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boundary often represented aesthetic values, such as a beautiful view of the plateau.  

Some of these values are contradictory, or are in conflict with one another.  

Specifically, during the workshop, there was much discussion surrounding motorized 

(snowmobiles) vs. non-motorized recreation uses.  Figure 3.3 displays one example of 

this conflict, where motorized trails run through non-motorized recreation areas or run 

along the same path as non-motorized (hiking) trails.  Although not the focus of these 

mapping workshops, there was some discussion regarding threats, which included 

topics such as invasive species and mining.  In future workshops, threats could be 

delineated on a separate map and compared with the values maps. 
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Figure 3.2 Social Values Identified in the Community Participatory Mapping 
Workshops 
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Figure 3.3. Example of contradictory values 

3.5.2 Socio-Ecological Value Hotspots 

The socio-ecological value hotspot map was created through overlaying the social 

values layer with the recommended biodiversity conservation layer.  The ‘Density of 

Social Values’ map in Figure 3.4 displays the density of all social values, where a low 

density of social values are represented by the lighter colors and a higher density of 

social values are represented by the darker colors.  The total number of social values in 

a particular geographical location range from one polygon to thirty-two polygons.  (A 

polygon is a spatial feature in ArcGIS that is a multi-sided enclosed figure).  The areas 

with the highest number of social values are generally found in places that are 

designated park areas, such as Cherry Plain State Park (the darker area in Southeast), 

Grafton Lakes State Park (the darker area in the North) and Dyken Pond 

Environmental Education Center (the darker area south of Grafton Lakes State Park).   
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The ‘Recommended Biodiversity Conservation Areas’ map in Figure 3.4 displays 

low to high priority biodiversity conservation areas, where lighter-colored regions 

represent lower priority areas and darker colored regions represent higher priority 

areas.  The ‘Socio-Ecological Hotspots’ map in Figure 3.4 displays the final outcome, 

where darker-colored regions represent areas with a higher density of social values and 

with higher priority biodiversity areas, whereas lighter-colored regions represent areas 

with a lower density of social values and with lower priority biodiversity areas.  The 

State Park areas are the most prominent socio-ecological hotspots.  Overall, the high 

priority biodiversity conservation areas become less pronounced.  The social values 

and the biodiversity values have a modest correlation of 0.47.  The correlation between 

the biodiversity values and social values does not vary much even when examining 

specific social values.  For example, the correlation between the socially-identified 

biodiversity values and the expert-identified biodiversity values is 0.45, and the 

correlation between recreation values and the biodiversity values is also 0.45.  
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Figure 3.4. Value Maps 
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3.5.3 Regression Analysis 

The dataset used in this analysis contains information from various sources.  The 

dataset was generated through use of ArcGIS software.  A point dataset of 536,544 

sample points across the Rensselaer Plateau was created, forming a grid of points 

across the study area.  (Points are a spatial feature in ArcGIS which represent a discrete 

geographical location).  Values from multiple datasets were then linked to these points 

either through the extract values to points tool or a spatial join.  The community 

recreation valuation was obtained through a participatory mapping process in which 

participants delineated areas on a map in which they held recreation values.  These 

areas were then digitized and attributed in ArcGIS, and values were extracted to the 

base point dataset.  Recommended biodiversity conservation areas were designated by 

an expert local ecologist.  These areas were based on a variety of ecological factors, 

such as land block size, presence of irreplaceable ecological systems, presence of 

relatively intact aquatic networks, presence of natural communities, presence of rare 

plants, presence of forest interior habitat of at least 10,000 acres, and importance for 

within-Plateau connectivity.  These values were then extracted to the base point 

dataset.  Distance to road was created from an original dataset of the New York State 

Office of Cyber Security through a spatial join.  Distance to flowline (i.e. stream, river) 

and distance to waterbody were created from an original dataset of the US Geological 

Survey’s (USGS, 2000) National Hydrography Dataset (NHD) through a spatial join.  

Distance to wetland was created from an original dataset, the U.S. Fish and Wildlife 

Service’s National Wetlands Inventory (NWI), through a spatial join.  In Park was 

created from an original dataset of Rensselaer County through a spatial join.  Table 3.2 

contains a description of the variables.   
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Table 3.2. Description of Variables 

Variable Description 
cval_rec Community recreation value, on a scale of 0 (low value) to 7 (high 

value) 
biodiv Biodiversity value representing recommended biodiversity 

conservation areas, on a scale of 0 (low value) to 7 (high value) 
dtf_ft Distance to road (feet)  
dtfl_ft Distance to flowline (i.e. rivers and streams) (feet) 
dtwb_ft Distance to waterbody (i.e. lakes) (feet) 
dtw_ft Distance to wetland (feet) 
in_park = 1 if point falls in park; = 0 if point falls outside of park 

 

Table 3.3 exhibits the summary statistics of the data.  Community recreation 

values range from 0 to 7, with an average of .708.  Biodiversity values range from 0 to 

7, with an average of 2.776.  Distances to road range from .001 to 6,415.854 feet, with 

an average of 1005.07 feet.  Distances to flowlines range from .0009 to 5,316.539 feet, 

with an average of 994.69 feet.  Distances to water bodies range from 0 to 9,107.741 

feet, with an average of 2,285.24 feet.  Distances to wetlands range from 0 to 7188.494 

feet, with an average of 838.115 feet.  In park was a binary variable. 

Table 3.3. Summary Statistics 

Variable Observations Mean Standard 
Deviation 

Minimum Maximum 

cval_rec 536,544 0.70814 1.125919 0 7 
biodiv 536,544 2.776126 2.784024 0 7 
dtr_ft 536,544 1005.07 853.3606 0.001204 6415.854 
dtfl_ft 536,544 994.6922 759.8682 0.000944 5316.539 
dtwb_ft 536,544 2285.24 1542.432 0 9107.741 
dtw_ft 536,544 838.1146 859.8708 0 7188.494 
in_park 536,544 0.0535 0.225028 0 1 

 

The relationship between community recreation values and biodiversity value, and 

various other spatial features, such as roads, waterbodies and parks was examined.  The 

statistical method used was multivariate ordinary least squares regression with 

heteroskedastic-consistent standard errors.  A regression was run of community 

recreation values on biodiversity value, distance to road, distance to flowline (stream), 
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distance to waterbody, and distance to wetland, and in_park (whether a point was 

located inside or outside of a designated park area). 

Table 3.4, regression (1) displays the results of the regression of community 

recreation value on biodiversity value and distances to various spatial characteristics.  

The resulting regression equation is: ��N�<� �  .451 �  .107GRS�R� � .0006�5� �
 .00002�5VN �  .0005�5:G � .00018�5: � 3.525R���Y.  In regression (1), all 

variables are statistically significant at the 1% level.  The r-squared value is 0.6867, 

indicating that 68.67% of the variation in community recreation values can be 

explained by the variables.  Distance to flowline, distance to water body and distance 

to wetland are negatively related to community recreation value.  Distance to road and 

biodiversity values are positively related to community recreation value.  Community 

recreation value is greatly affected by whether the point is located in or out of a park.  

The variable in_park shows a strong positive relationship with community recreation 

values, which is understandable given that parks provide people with numerous 

recreational opportunities and people are generally familiar with these areas.   

Nonlinear relationships of particular independent variables were also examined, as 

displayed in Table 3.4, regression (2).  In examining the variation inflation factor (VIF) 

for regression (2), as displayed in Table 3.5, we can see that there is multicollinearity, 

as the squares of the explanatory variables are included. 
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Table 3.4 Results of regressions of recreation community values on the 
independent variables 

 (1) 
cvalrec 

(2) 
cvalrec 

(3) 
cvalrec 

biodiv 0.106662* 0.107941* 0.107941* 
in_park 3.524963* 3.547357* 3.547357* 
dtr_ft 0.000060* -0.000121*  
dtfl_ft -0.000015* 0.000082*  
dtwb_ft -0.000054* 0.000032*  
dtw_ft -0.000178* -0.000291*  
dtr_ft2  .0000000566*  
dtfl_ft2  -.0000000361*  
dtwb_ft2  -.0000000135*  
dtw_ft2  -.0000000287*  
dtr_c   -0.000007* 
dtfl_c   0.00001* 
dtwb_c   -0.00003* 
dtw_c   -0.000243* 
dtr_c2   .0000000566* 
dtfl_c2   -.0000000361* 
dtwb_c2   -.0000000135* 
dtw_c2   -.0000000287* 
_cons 0.451441 .450293 0.209314 
Summary 
Statistics 

   

SER 0.6285 0.6239 0.6239 
R2 0.6867 0.6929 0.6929 

2
R  0.6884 0.6929 0.6929 
 n 536544 536544 536544 
F-statistic 66293.47 121082.54 121082.54 
Note. *1% level   
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Table 3.5. Variance Inflation Factors 

Variable VIF 

dtwb_ft 9.83 
dtwb_ft_sq 9.27 
dtfl_ft 8.29 
dtfl_ft_sq 8.19 
dtr_ft 6.89 
dtr_ft_sq 6.77 
dtw_ft 5.62 
dtw_ft_sq 5.26 
biodiv 1.19 
in_park 1.08 

 

This is a common issue with polynomial models and it may be solved by centering the 

predictors by subtracting the mean: ZM � �M � �[M.  A regression was run using these 

centered predictors and the results are displayed in Table 3.4, regression (3).  Again, all 

variables were found to be statistically significant at the 1% level.  In this regression, 

distance to road and distance to flowline display nonlinear relationships with the 

dependent variable.  The r-squared value is 0.6929 indicating that 69.29% of the 

variation in community recreation value can be explained by the independent variables.  

Although the signs on dtr_c and dtfl_c in regression (3) do not have the same signs as 

the average slope in regression (2), this can likely be explained by the fact that the 

mean is reasonably different from the midpoint.  

In examining the nonlinear relationships in regression (3), the relationships found 

between community recreation values and the independent variables are not surprising.  

Initially, we find a negative relationship between distance to road and community 

recreation value, which then switches to positive.  According to the estimated 

relationship, and assuming all other explanatory variables are zero, the estimate 

switches to positive at around 1200 ft. (0.23 miles), as displayed in Figure 3.5.  One 

hypothesis is that this indicates that access to a recreation area is an important factor up 

until about ¼ mile; beyond this distance, it may imply that remoteness is an important 

factor in recreation value.  Distance to flowline also displays a nonlinear relationship 

with community recreation values, which is initially positive, and then switches to 

negative at around 1300 ft. (0.25 miles), according to the estimated relationship and 
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assuming all other explanatory variables are zero.  The relationship between distance to 

water body and community recreation value is also nonlinear, switching from a 

positive relationship to a negative relationship at around 4200 ft. (0.80 miles), as per 

the estimated relationship and assuming all other explanatory variables are zero.  A 

negative relationship is found between distance to wetland and community recreation 

value, but at an accelerating rate, as per the estimated relationship and assuming all 

other explanatory variables to be zero.  Access to flowlines (rivers and streams), 

waterbodies and wetlands may be a factor which can explain the negative relationships.  

Biodiversity values are positively related to community recreation value.  The variable 

in_park displays a strong positive relationship with community recreation values.  

 

 

Figure 3.5 Estimated relationship between community recreation value and 
distance to road 

3.5.4 Top Individual and Group Values 

The top three individual values were elicited through a brief survey, which was 

filled out prior to the mapping exercise.  After the mapping exercise, the group was 

asked to agree on top three values.  Again, a typology was not provided in either case, 

and values were later coded.  The survey and the group discussion elicited values 
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which are not necessarily amenable to mapping spatially, providing a broader 

understanding of the social value of the Rensselaer Plateau.  The top three values cited 

most frequently in the surveys were: existence, biodiversity and cultural.  Participants 

listed that they valued things such as: “vast forests,” “open space that’s still wild and 

remote,” “geologic uniqueness,” “wildlife,” “natural forested landscape of rolling 

hills,” “unfragmented expanse of forests,” “small, tight-knit local communities of 

people that look out for each other,” and “a sense of connection with the plateau—it 

has an identity.”  The top three values cited in final group discussion were: existence, 

cultural and recreation.  The groups listed values such as: “general preservation of 

space,” “contiguous forests/forestry,” “diverse group,” “property rights/choice,” “lack 

of heavy development,” “large areas of unfragmented forest without roads and 

buildings,” and “space away from people.”  The mention of biodiversity-related values 

in the surveys aligns with the results of the regression analysis in which a statistically 

significant positive relationship was found between community recreation value and 

biodiversity value.  The words ‘wildlife’ or ‘wilderness’ was mentioned 16 times.  

Other example comments were: “natural ecosystems exist and are sustainable and large 

enough to support many species” and “diverse habitat.”  The top three group values 

seem to also align with the nonlinear relationship which was found between distance to 

road and community recreation value.  While the group valued recreation in their top 

three, they also mentioned values like open space and unfragmented forest. 

3.6 Discussion 

Interdisciplinary studies, like this one, provide alternatives for the way benefits of 

and threats to the environment can be valued, measured and ultimately managed.  

Participatory mapping processes integrate social values, such as recreation, with other 

types of objective spatial data, such as ecological communities.  By spatially 

combining these data sets, it is possible to identify socio-ecological hotspots, determine 

relationships between community values and ecological data, and provide decision-

makers with information which incorporates multiple values.  Findings from this study 

show there is moderate correlation between social and ecological values.  Similar to the 

findings in Bryan et al. (2010b), participants valued protected areas more often than 
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non-protected areas.  The findings from the regression analysis also confirm this, as the 

in_park variable showed a statistically significant positive relationship with community 

recreation values.  The r-squared value is 0.6929 indicating that 69.29% of the 

variation in community recreation value can be explained by the independent variables.  

The other relationships between community recreation value and the explanatory 

variables, also statistically significant, were not surprising.  The nonlinear relationship 

between distance to road may indicate that access to a recreation area is an important 

factor up until ¼ miles; beyond this distance, it may imply that remoteness is an 

important factor in recreation value.  Distance to water body and distance to wetland do 

not display nonlinear relationships and both have a negative effect on community 

recreation value.  A possible explanation for this negative relationship may be due to 

access to these amenities.  Biodiversity values have a slight positive effect on 

community recreation value. 

Like all approaches, the one taken in this study has its advantages and 

disadvantages. First, the voluntary response approach of the participatory mapping 

workshops likely introduced some bias in the results.  Given the high responses of 

recreation and aesthetic values, it seems the population that was drawn to the 

workshops had more interest in outdoor activities, rather than, say, a greater focus on 

economic activities, such as mining or forestry.  This voluntary response approach 

invariably effects representativeness of all stakeholders.  However, the advantage of 

this approach was its focus on inclusivity, allowing for all members of the Plateau 

community to provide their input.  Given the ultimate goal of the Rensselaer Plateau 

Alliance—the development a regional conservation plan—providing opportunities for 

all stakeholders to be involved is crucial to the plan’s success. As the information 

produced by this study will be supplemented with other types of values, sample bias is 

of less concern.  This particular mapping workshop only represents a portion of the 

activities that are being conducted by the Rensselaer Plateau Alliance.  Other types of 

workshops, such as forest products stakeholders, landowner stakeholders, alliance 

members, will also be conducted in an effort to broaden representation. 

Second, participants were not provided with a value typology, as predetermined 

lists can potentially exclude some critical subsets of value (Gunderson & Watson, 
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2007).  This approach, did indeed, allow for the inclusion of subsets of values.  

Participants frequently discussed values such as “home,” “privacy,” “property rights,” 

and “freedom to roam,” which would have been otherwise missed.  However, 

facilitators often found that participants initially required prompting in order to identify 

values beyond recreation and aesthetic.  In these workshops, there was also some 

discussion of contradictory values (non-motorized vs. motorized recreation) and of 

threats, such as invasive species and mining.  Future workshops could include an 

additional mapping exercise which specifically addresses threats to the area.  

Third, by eliciting values in a group format, was able to avoid issues associated 

with eliciting values through survey approaches. Although many studies use survey 

data, there are theoretical considerations concerning processes of value formation and 

the nature of values have casted doubt on whether survey approaches by themselves are 

the most suitable way of understanding values (Mcintyre et al., 2004). 

Fourth, as our community values are collected as polygon data, as opposed to point 

data, the limitations and assumptions associated with point density mapping 

techniques, such as resolution, search radius and kernel density threshold (Alessa et al., 

2008), were avoided.  However, the method used in this study was time intensive, as 

each polygon was manually digitized.  As with any participatory mapping exercise, the 

accuracy of the placement of points or polygons provided by the participants is not 

known; however, these types of inaccuracies are generally unavoidable in this type of 

exercise. 

Lastly, the mixed-method approach—participatory mapping, identification of top 

three individual values through a survey, and identification of top three group values 

through discussion—allowed for the elicitation of a broader range of social value than 

a single-method approach.  Some values, such as plateau identity, community, and 

open space, are not necessarily amenable to being mapped spatially.  Without a mixed-

methods approach, these types of values would have otherwise been missed.  

In this study, recommended biodiversity conservation area was used as the 

ecological indicator.  This ecological indicator is comprised of a number of factors, and 

future research could examine the relationship between some of these factors and 
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certain community values.  Another possible extension of this research would be to 

examine how weighting the social and ecological values would alter the results.    

3.7 Conclusion 

This study uses a mixed-methods approach to elicit and map social values.  By 

integrating social and ecological values in a spatial context, socio-ecological hotspots 

were identified.  Social values identified by participants included: aesthetic (peace and 

quiet), biological diversity, cultural (freedom to roam; privacy; property rights; home), 

economic, existence, future, historic, learning, recreation (motorized; non-motorized; 

fishing; hunting), and spiritual.  The most common value was recreation, followed by 

aesthetic, biodiversity, cultural and economic. The least common value was spiritual, 

followed by existence, future, learning and historic.  In terms of spatial location, 

participants more frequently identified designated park areas.   

By additionally conducting a survey and holding a final group discussion, more 

specific social values were elicited—ones which would have been missed by solely 

conducting a participatory mapping process.  Further, ordinary least squares regression 

was run to examine the relationship between an example social value—recreation 

value—and various spatial amenities, such as distance to road and distance to water 

body.  All independent variables were found to be statistically significant at the 1% 

level.  The high r-squared value indicates that much of the variation in community 

recreation value could be explained by the independent variables.  The regression 

supported the finding from the hotspot analysis, as the explanatory variable in_park 

displayed a statistically significant positive relationship with community recreation 

value.   

The results from this study offer valuable information to planners making 

management decisions on the Rensselaer Plateau.  The integration of different types of 

value into a single spatial framework provides decision makers with a rich source of 

information which is presented in a concise and useful manner.  Further research could 

integrate additional types of data, such as economic values, or could examine how 

different weightings affect the results.  Additionally, more regressions could be run to 

examine the relationships between other community values, such as aesthetic or 
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economic, and the various spatial amenities. In areas where there appeared to be a lack 

of community values data, the regression analysis could be used to predict the spatial 

locations of where certain types of values are likely to be held.   
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4. The Economic Value of Ecosystem Services on the Rensselaer 
Plateau 

4.1 Introduction 

The process of identifying and quantifying ecosystem services is increasingly 

recognized as a valuable tool for decision making regarding environmental resources.  

By estimating economic values of ecosystem goods and services, and acknowledging 

the full value of an ecosystem, the true social costs and benefits of these services can 

be measured, and therefore more balanced decision-making can occur (de Groot et al., 

2006; Sukhdev, 2009).  While we may not ever know the economic value with full 

accuracy, an attempt to partially value can better reflect the otherwise hidden costs, and 

is better than the status quo of assigning a zero value to ecosystem services (Troy & 

Wilson, 2006; Troy & Bagstad, 2009).   

The Rensselaer Plateau offers numerous natural resources which are beneficial to 

the local, regional and even global populations.  Its extensive boreal forest with 

abundant Eastern White Pine, Eastern Hemlock, Red Spruce and Balsam Fir contains 

the headwaters of seven watersheds (Rensselaer Plateau Alliance, 2012).  The area is 

additionally spotted with numerous wetlands, ponds and streams.  These ecosystems 

provide numerous goods and services from opportunities for recreation to fresh water 

supply to the reduction of flood intensity to wildlife habitat.  While there are numerous 

ways to value ecosystems, such as ecological or community values, this report provides 

estimations of the economic values of a variety of non-market ecosystem goods and 

services offered by the Rensselaer Plateau.    

Although there has been an adequate amount of research globally on the economic 

value of ecosystem services, relatively little research has specifically valued ecosystem 

services in the Northeastern United States (Breunig, 2003).  Ideally, to estimate the 

economic value of ecosystem goods or services for a specific area, detailed ecological 

and economic studies that use the methods described above would be commissioned.  

However, these types of studies are expensive and time-consuming (Pascual & 

Muradian, 2010; Herrera Environmental Consultants, Inc. Northern Economics, Inc., 

Spatial Informatics Group, LLC, 2004).  Hence, this requires that economic values be 

“transferred” from outside of the study area to land cover within the Rensselaer 
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Plateau.  Value transfer, also referred to as benefit transfer, environmental benefits 

transfer, environmental value transfer or economic value transfer, is an accepted 

economic methodology that yields an estimate of the economic value of non-market 

goods or services through the transfer of previously calculated economic values from 

an original study site to the policy site.  The methodology has been widely applied 

from global studies to local studies (see, for example Costanza et al., 1997; Herrera 

Environmental Consultants, et al., 2004; Wilson & Troy, 2003).  A recent trend of this 

method of valuing ecosystem services is to combine it with Geographic Information 

System (GIS) methods.  This allows for a spatially disaggregated valuation by specific 

land cover types and ecosystem services.   

4.2 Methods 

Value transfer was coupled with Geographic Information Systems (GIS) 

methodologies to create maps and geographic summaries and to calculate total 

economic values.  The steps used in this study are based on the decision support 

framework developed by Troy and Wilson (2006), and include the following: (1) Study 

Area Definition, (2) Land Cover Typology Development, (3) Literature Search and 

Analysis, (4) Mapping, (5) Total Value Calculation, and (6) Geographic Summaries.  

Steps 2 and 3 are combined below due to the iterative nature of the process. 

4.2.1 Step 1: Study Area Definition 

The study area is the Rensselaer Plateau, which covers about 105,000 acres over 

ten towns and one village, and is displayed in Figure 4.1. 
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Figure 4.1 Study Area: Rensselaer Plateau Boundary 

 

4.2.2 Steps 2-3: Land Cover Typology and Literature Search 

The National Land Cover Database 2006 (NLCD2006) was used as a base to 

determine land cover types.  Through a literature search, this typology was altered to 

better fit the classes found in primary valuation studies.  Empirical studies were 

identified mainly through review of benefit transfer studies (Troy & Bagstad, 2009; 

Schmidt, Batker, & Harrison-Cox, 2011; Herrera Environmental Consultants et al., 

2004; Liu et al., 2010; Wilson, 2008; Wilson, 2010; Earth Economics, 2012; 

Kazmierczak, 2001), as well as searches of the Environmental Valuation Reference 

Inventory (EVRI), EnValue, GecoServ, and journal databases.  Selected valuation 
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studies include peer reviewed and published in recognized journals, and “gray 

literature” studies.   

The studies were focused on temperate regions mostly in North America, but a few 

in Europe.  Some studies were excluded due to incompatibility of the study area, such 

as studies focused on urban or coastal areas.  Other primary studies were also not 

included, as they did not provide enough information, such as land area or user 

population, to allow for the conversion to geographically-based estimates ($/acre-yr).  

Through this search a customized categorization of ecosystem services was developed.  

The typology is based on that of the TEEB (2010), but with some modifications to 

better fit the categories found in the literature.  Due to lack of ecosystem valuation 

studies in the literature, some ecosystem service categories were combined.  Table 4.1 

provides a list and description of the ecosystem services used in this analysis. 
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Table 4.1. Description of Ecosystem Services Used in this Study  

Good/Service Description 
Biological Control Natural control of diseases & pest species 
Disturbance 
Prevention 

Protection from storms & floods (e.g. by wetlands & forests) 

Gas & Climate 
Regulation 

Generation of atmospheric oxygen, regulation of sulfur 
dioxide and other gaseous atmospheric components; 
Regulation of global and local temperature, climate and 
weather including evapotranspiration, cloud formation & 
rainfall 

Habitat Refugium & 
Biodiversity 

Providing suitable habitat for wild plants & animals; 
Maintaining biological and genetic diversity 

Nutrient Regulation 
 

Storage & recycling of nutrients (e.g. transferring nutrients 
from one location to another, transformation of critical 
nutrients from one form to another 

Other Cultural 
 

Variety in natural features to provide cultural, artistic, 
spiritual, historical, scientific or educational value (e.g. use 
of nature as motive in books or painting; use of natural 
systems for school excursions or research) 

Pollination Pollination of wild plant species and crops 
Recreation and 
Aesthetics 

Variety in landscape with (potential) recreational uses; 
Attractive landscape features for enjoyment of scenery 

Soil Retention & 
Formation 
 

Prevention of damage from erosion and maintenance of 
arable land; Formation of sand & soil through weathering of 
rock & accumulation of organic material 

Waste Assimilation 
 

Removal of nutrients and compounds (e.g. pollution 
control/detoxification, filtering of dust particles, abatement 
of noise pollution) 

Water Regulation & 
Supply 

Regulating runoff and river discharge; Filtering, retention & 
storage of fresh water for consumptive use (e.g. drinking, 
irrigation & industrial use) 

Note. Descriptions adapted from “A typology for the classification, description 
and valuation of ecosystem functions, goods and services,” by de Groot, R. S., 
Wilson, M. A., & Boumans, R. M., 2002, Ecological Economics, 41(3), p.396-
397. Descriptions also adapted from “Nature's value in the Skykomish watershed: 
A rapid ecosystem service valuation,” by Schmidt, R., Batker, D., & Harrison-
Cox, J., 2011, December, Tacoma, MA: Earth Economics, p. 13. 

 

Through this iterative process, the land cover typology was revised to fit the 

literature.  Land cover types were aggregated in an effort to match land types found in 

valuation studies.  For example, various forests types found in the NLCD data were 

lumped under one category, “forest.”  In cases where there were no existing valuation 

studies, land cover types were assigned to the “other” category.  The land cover types 

included in this analysis are: Forest, Rivers and Streams, Lakes and Reservoirs, 
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Riparian Buffer, Wetlands, and Cropland.  Description and acreage of each of these 

land cover classes can be found in Table 4.2. 

Table 4.2. Land Cover Typology  

Land Cover 
Class Acres Description 

Forest 

89,619 

Areas characterized by tree cover (natural or semi-
natural woody vegetation, generally greater than 6 
meters tall); tree canopy accounts for 25% to 100% of 
the cover 

Cropland 

3,015 

Areas characterized by herbaceous vegetation that has 
been planted or is intensively managed for the 
production of food, feed, or fiber; or is maintained in 
developed settings for specific purposes. Herbaceous 
vegetation accounts for 75% to 100% of the cover 

Riparian 
Buffer 5,956 

Areas that are adjacent to lakes, reservoirs, rivers and 
streams; (100 foot buffer) 

Lakes & 
Reservoirs 838 

Areas of open water or permanent ice/snow cover 

Rivers & 
Streams 536 

Areas which includes streams/rivers, connectors, 
canals/ditches and artificial paths  

Wetlands 

504 

Areas where the soil or substrate is periodically 
saturated with or covered with water as defined by 
Cowardin et al (1979) 

Other 

5,064 

Includes barren land, developed (high, medium and 
low intensity, and open space), herbaceous and 
shrub/scrub 

Note: Adapted from “National Land Cover Database 2006 (NLCD2006)” by 
National Land Cover Database [NLCD], 2006.  

 

The search yielded 90 viable studies which provided 208 valuation data points.  

The values were standardized to 2012 US dollar equivalents.  Due to the fact that 

research on the value of ecosystem services is non-exhaustive, some ecosystem 

services were not able to be assigned an economic value.  Table 4.3 displays the 

coverage of value estimates for the Rensselaer Plateau, and while many ecosystem 

service values have been estimated for various land cover classes, there is a lack of data 

to complete the table.  The closed circles represent the ecosystem services that have 

been measured empirically and that are used in this report.  Open cells represent 

conditions where an economic estimate could not be found under the search conditions. 

Gray cells represent conditions where we would not expect to a given land cover type 
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to provide that particular ecosystem service.  A detailed breakdown of the number of 

studies and value estimates for each land cover type and ecosystem service is displayed 

in Table 4.4.  (A bibliography of the studies used can be found in Appendix 1, and a 

full list of the value estimates for each land cover type and ecosystem service can be 

found in Appendix 2).    Values are transferred from studies which focused primarily 

on non-market services.  Values are associated with both market and non-market ends, 

such as increased agricultural production and people’s enjoyment related to recreation, 

respectively. 
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Table 4.3. Coverage of Value Estimates 

 Land Cover 
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Biological Control •  •    
Disturbance Prevention •     • 
Gas & Climate 
Regulation •  • •  • 

Habitat Refugium & 
Biodiversity •  • • • • 

Nutrient Regulation • • • •  • 
Other Cultural • • •  • • 
Pollination •  •    
Recreation & 
Aesthetics • • • • • • 

Soil Retention & 
Formation •  •    

Waste Assimilation •     • 
Water Regulation & 
Supply • •  • • • 

Note. Total $ estimates: 208; Total studies: 90 
 

 
• 

 
 

 
 

 

 
Economic estimates used in this study 
 
Ecosystem service is not associated with the particular land cover type  
 
Ecosystem service is associated with the particular land cover type, but 
economic estimate could not be found under the search conditions 
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Table 4.4. Cross Tabulation of Number of Studies by Land Cover and Service 
Type 

 Land Cover 

Ecosystem Services F
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Biological Control 1(1)  1(1)    
Disturbance Prevention 2(3)     4(4) 
Gas & Climate 
Regulation 

20(39)  2(2) 1(1)  4(4) 

Habitat Refugium 8(11)  1(2) 2(3) 1(3) 10(11) 
Nutrient Regulation & 
Biodiversity 

1(1) 1(1) 1(1) 1(1)  6(7) 

Other Cultural 2(4) 1(1) 3(3)  1(1) 2(2) 
Pollination 2(2)  2(2)    
Recreation & Aesthetics 13(16) 11(18) 2(2) 8(8) 6(10) 11(12) 
Soil Retention & 
Formation 

2(2)  2(2)    

Waste Assimilation 2(2)     2(2) 
Water Regulation & 
Supply 

4(5) 3(3)  6(7) 1(1) 7(9) 

Note. The first number indicates the total number of studies; the second number (in 
parentheses) indicates the number of valuation point estimates for each ecosystem 
service and cover type. 

 

Values can be transferred using a single point estimate, a measure of central 

tendency or an administratively approved estimate (Rosenberger & Loomis, 2003).  In 

this study, the values were converted into 2012 US dollars per acre per year, computed 

by using the central tendency for a given ecosystem service and a given LULC, as 

represented by the mean value.  In the case in which only one study existed, only that 

value is used.  A cross tabulation of per acre ecosystem service value estimates by land 

cover type and ecosystem service is displayed in Table 4.5.  The final column provides 

the total estimated value of all ecosystem services by land cover type.  While 

discarding high and low ‘outliers’ could be deemed an option, the estimated values 
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were all obtained from empirical studies, and Liu et al. (2010) maintain that “there is 

no defensible reason for favoring one set of estimates over another”  (p. 1277); 

therefore, all estimates were kept for this analysis.  The ranges of values may be due to 

factors, such as the type of method used to estimate the value or, if contingent 

valuation was used, the participant’s knowledge of the particular resource being 

valued.  Further research could be conducted to gather more information regarding 

what factors influence the value estimates.  

Table 4.5. Per Acre Ecosystem Service Value Estimates Cross Tabulated by 
Ecosystem Service and Land Cover Type 
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Crop-
land 

15  141 996 9 55 149 29 2   $1,397 

Forest 2 417 113 834 563 114 539 104 49 14 312 $3,062 

Lakes & 
Reser-
voirs 

    235 10  750   390 $1,385 

Riparian 
Buffer 

  381 30 239   1,534   1,104 $3,287 

Rivers & 
Streams 

   4  10  2,995   4,977 $7,986 

Wet-
lands 

 3,650 223 272 2,011 878  542  834 1,069 $9,478 

Note. Values are in 2012 US dollars per acre per year. 

4.2.3 Step 4: Mapping 

Once the typology was finalized, a map was created based on this typology, as 

displayed in Figure 4.2.  The map was based on the National Land Cover Database 

2006 (NLCD2006), but was combined with the USGS (2000) National Hydrography 
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Dataset (NHD) in order to include rivers and streams and to create riparian buffers.  

Table 4.6 provides more detailed information regarding how each land cover class was 

created, including the NLCD land cover codes and the changes made to account for 

rivers, streams and riparian buffers.  The acreage of each land cover type can be found 

in Table 4.2 above.  

 

Figure 4.2. Land Cover on the Rensselaer Plateau 
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Table 4.6. Layers Used to Create Land Cover Classes 

Land Cover 
Class  

Description and 
Layer(s) Used  

 NLCD 
Code  

Land Cover Class  

Forest NLCD 41, 42, 43 minus 
Riparian Buffer 

 11 Open Water 

Wetlands NLCD 90, 95 minus 
Riparian Buffer 

 12 Perennial Ice/Snow 

Cropland NLCD 81, 82 minus 
Riparian Buffer 

 21 Developed, Open Space 

Riparian 
Buffer 

NHD flowline buffered by 
100 feet 

 22 Developed, Low 
Intensity 

Lakes & 
Reservoirs 

NLCD 11, 12 minus 
Riparian Buffer 

 23 Developed, Medium 
Intensity 

Rivers & 
Streams 

NHD flowline buffered by 
10 feet 

 24 Developed, High 
Intensity 

Other NLCD 21, 22, 23, 24, 31, 
52, 71 minus Riparian 
Buffer 

 31  Barren Land 
(Rock/Sand/Clay) 

   41 Deciduous Forest 
   42 Evergreen Forest 
   43 Mixed Forest 
   52 Shrub/Scrub 
   71 Grassland/Herbaceous 
   81 Pasture/Hay 
   82 Cultivated Crops 
   90 Woody Wetlands 
   95 Emergent Herbaceous 

Wetlands 
 

4.2.4 Step 5: Total Value Calculation 

The annual value of ecosystem services provided by the Rensselaer Plateau totaled 

to $308.4 million.  This was calculated by summing the products of the acreage by the 

per acre value for each land cover type, as follows: 

\�] M̂	 �  _ %���M	 ` \�]^aM 	
b

ac�
 , 

where %���M	 = area of land use �R	 and \�]^aM	 = per acre annual value of ecosystem 

services �Y	 for each land use �R	. 
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This total value is broken down in two ways, by land cover type and by ecosystem 

service, as displayed in Figure 4.3 and Figure 4.4, respectively.  The forested land 

cover provides by far the most value at $274.4 million, mainly due to the fact that the 

forest covers a major proportion of the Plateau.  This means that each year the forest 

provides us with $274.4 million worth of ecosystem services.   Likewise, riparian 

buffers provide us with $19.6 million, wetlands with $4.8 million, rivers and streams 

with $4.3 million, cropland with $4.2 million, and lakes and reservoirs with $1.2 

million worth of services.  Analyzed in different way, we can see the value provided by 

each ecosystem service, as displayed in Figure 4.4.  These range from $0.3 million for 

biological control to $78.1 million for habitat refugium.  This means that each year, we 

are provided with, for example, $0.3 million worth of biological control services, or 

with $21.1 million worth of recreation services, or with $39.2 million worth of 

disturbance prevention services. 

 

 

Figure 4.3. Total Annual Value of Ecosystem Services by Land Cover Type on the 
Rensselaer Plateau  
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Figure 4.4. Total Annual Value by Ecosystem Service Type on the Rensselaer 
Plateau 

 

4.2.5 Step 6: Geographic Summaries 

Figure 4.5 displays the dollar per acre per year values by land cover type.  The 

darker areas, such as wetlands and rivers and streams correspond to higher value per 

acre, whereas the lighter areas, such as cropland and lakes and reservoirs correspond to 

lower value per acre. The other category generally corresponds to roadways, although 

includes barren land, developed (high, medium and low intensity, and open space), 

herbaceous and shrub/scrub.  While the other category represents $0 values due to lack 

of available research on those land cover types, it is highly likely that these areas do 

hold some value; for example, aesthetic views from roadways or low intensity 

development which may include areas like community parks or playing fields. 

$78.1

$53.1

$48.7

$39.2

$38.0

$21.1

$12.9

$10.9

$4.4

$1.7

$0.3

$0.0 $20.0 $40.0 $60.0 $80.0 $100.0

Habitat & Biodiversity

Nutrient Regulation

Pollination

Disturbance Prevention

Water Reg. & Supply

Rec. & Aesthetics

Gas & Climate Reg.

Other Cultural

Soil Retention & Form.

Waste Assimilation

Biological Control

$ Millions

Annual Value by Ecosystem Service Type
(Total Value = $308.4 million)



 

 126

 

Figure 4.5. Value Per Acre Per Year by Land Cover Type 

 

A 50-acre grid of the study area was created in ArcGIS.  The dollar per acre values 

were then summarized by this 50-acre grid, as displayed in Figure 4.6. (Appendix 3 

provides further information regarding the specific methods used to create this map).  

Figure 4.6 displays the estimated total ecosystem service value flow by 50 acre grids. 

The lightest green grids represent an area in which the ecosystems provide less than 

$100,000 worth of services each year.  Many of the lighter green grids correspond to 
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areas in which there are roads.  The darkest green grids represent an area in which the 

ecosystems provide greater than $175,000 worth of services each year. 

 

Figure 4.6. Yearly Ecosystem Service Value Flow by 50 Acre Grid 

 

4.3 Study Limitations 

The economic values provided by this report represent estimations of the values of 

ecosystem services on the Rensselaer Plateau.  Like all economic analyses, value 

transfer has its strengths and weaknesses.  While current valuation transfer 
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methodologies have limitations that must be recognized, this should not diminish the 

fact that ecosystems provide considerable economic value to society.  Given the list of 

limitations below, it is likely that the value of ecosystem services is actually 

underestimated. 

 

Limitations of the value transfer methodology (Adapted from Schmidt et al., 

2011): 

• As every ecosystem is unique, per-acre values derived from another 

location may be inappropriate for the ecosystems being studies. 

• For a single ecosystem, the per-acre value depends on the size of the 

ecosystem. In most instances, as the ecosystem size decreases, the value 

per acre is likely to increase and vice versa. 

• As gathering all of the data needed to estimate the specific value for each 

ecosystem within the study area is not viable, the true value of all wetlands, 

forests, etc. cannot be determined. 

• Valuing all, or a sizeable share, of the ecosystems in a large geographic 

area is questionable in terms of the standard economic definition of an 

exchange value. A transaction in which all or most of a large area’s 

ecosystems would be bought and sold is highly unlikely.  The value 

estimates for large areas (as opposed to per-acre values) are more 

analogous to national income account aggregates, rather than exchange 

values. 

 

Limitations of Benefit Transfer/Database: (Adapted from Schmidt et al., 2011) 

• Because there is incomplete coverage of ecosystems that have been valued 

or studied, it is likely that the value of ecosystem services is significantly 

underestimated.  More complete coverage would increase the values 

estimated in this report. 

• Like any appraisal methodology, bias can occur in selecting the valuation 

studies. 
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General limitations (Adapted from Breunig, 2003; Schmidt et al., 2011): 

• The analysis is static, as it ignores interdependencies and dynamics. 

• The study does not consider the minimum scale in order for a given 

ecosystem to function properly, or the impact of land use degradation or 

fragmentation on ecosystem service provision. 

• As the sources of ecosystem services become more limited or scarce, the 

value of ecosystem services increases.  If the ecosystem services are 

scarcer on the Rensselaer Plateau than assumed in this study, the value of 

the services has been underestimated. 

• People value ecosystems purely for their existence (existence value), even 

if they never benefit from them in any direct way; however, dollar 

estimates of existence values are rare.  If these values were included in this 

study, the total values would increase. 

 

GIS limitations (Adapted from Schmidt et al., 2011): 

• The GIS layers may contain inaccuracies due to land cover changes after 

the data was made available, inaccurate satellite readings or other issues. 

• As the NLCD2006 dataset did not contain all of the required land cover 

categories, steps were taken to include these land cover types.  This process 

may produce some inaccuracies in the final acreage and thus affect the 

final valuation. 

• This methodology assumes spatial homogeneity of services, i.e. every acre 

of a wetland produces the same ecosystem services, which is obviously not 

the case.  It is unclear how this would affect the values. 

 

Primary Study Limitations (Adapted from Schmidt et al., 2011): 

• Many ecosystem services value estimates are based on willingness-to-pay 

values.  These types of values are limited by people’s perceptions and 

knowledge. 

• Valuations do not consider thresholds or nonlinear effects. Presence of 

these would likely produce higher values in this study. 
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• Value estimates are not generally based on sustainable use levels.  Supply 

would be reduced if limited to sustainable use levels, resulting in higher 

values for ecosystem services. 

4.4 Conclusion 

The Rensselaer Plateau offers a multitude of ecosystem services, which 

significantly contribute to the well-being of Rensselaer Plateau residents, Rensselaer 

County citizens, and others.  Using spatial value transfer methodology, this study 

estimated the economic value of the annual services provided by ecosystems on the 

Rensselaer Plateau.  By regulating and supplying water, reducing severity of 

disturbances, such as floods, regulating nutrients, and providing pollination services 

and waste treatment, as well as other benefits, the ecosystems on the Rensselaer 

Plateau provide over $300 million in benefits each year.  In terms of land cover type, 

the forest provides the majority of this value at around $274 million, as the forest 

covers a large proportion of the area of the plateau, in terms of acreage.  In terms of 

ecosystem services, habitat refugium and biodiversity services offer the highest total 

value at around $78 million per year, followed by nutrient regulation at around $53 

million per year, and pollination at around $49 million per year.  However, the per acre 

value is highest for wetlands, as this land cover type provides us with disturbance 

prevention services valued at around $3,600 per acre, as well as nutrient regulation 

services valued at around $2,000 per acre, and water regulation and supply services 

valued at around $1,100 per acre.   

When resources allow, primary valuation research is the preferred strategy.  

However, it is unlikely that economic values could be estimated for all land cover types 

and all ecosystem services.  In this case, spatial value transfer methodology is viewed 

as a meaningful, second-best strategy.  While this methodology does have its 

limitations, as addressed in the previous section, the estimates are much more accurate 

than assuming that ecosystem services have a value of zero.  The study intends to 

provide an idea of the general magnitude of the economic value of the ecosystem 

services on the Plateau, and do not represent precise estimates.  Given the limitations, 

however, it is likely that the values provided in this study are underestimated.   
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In general, ecosystem services are often unaccounted for in decisions regarding 

development and planning choices.  When flood protection provided by ecosystems is 

lost, this service must be replaced by levees and flooded houses restored.  When local 

climate, pollination and drinking water benefits are lost, the economy suffers, as 

increased taxes and construction costs are needed to replace those services.  The 

economic values of ecosystem services estimated in this report can help to increase 

awareness of the value of ecosystem services on the Rensselaer Plateau.  These 

estimated economic values only represent a portion of the total of nature’s worth, as 

there are numerous other ways to value the environment, such as ecological or 

community values.  However, this valuation is an initial step in the process of 

developing policies, plans and indicators which will guide future development choices. 
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5. Discussion and Conclusions 

This dissertation has contributed to ongoing research surrounding the value of 

ecosystem services.  It is clear that there is not one correct set of values, concepts or 

methodologies which can address issues of ecosystem valuation (Farber et al., 2002).  

In analyzing complex social-ecological systems, it is necessary to ‘move beyond 

panacea’ (Ostrom, 2007), or to avoid a ‘one size fits all’ approach (TEEB, 2010).  

Rather, there is a need for value pluralism, for engagement of local community at 

specific regional locations, for the integration of various types of information into a 

single, spatial context, for further understanding as to how ecosystem services 

contribute to various aspects of well-being, for the development and improvement of 

indicators of well-being, and for empirical work which can contribute to decisions 

regarding trade-offs between development and conservation. 

In developing countries, such as Thailand, ecosystem services directly contribute 

to livelihoods, as is the case in Samut Songkhram where the natural resources provide 

opportunities for various ecotourism ventures.  Alternately, the loss of ecosystem 

services can lead to the degradation of livelihoods, as is the case in Samut Sakhon 

where livelihoods were transformed as mangroves were converted into aquaculture 

areas.  Influenced by its proximity to Bangkok, by government policies focused on 

economic growth and by corporate interest, Samut Sakhon’s rapid development is a 

typical transformation for a Southeast Asian nation.  This adds to the growing body of 

literature which cites that beyond a certain point, continued economic growth stops 

improving well-being (Easterlin, 2001; 2003; Stiglitz et al., 2009), and can actually 

produce diminishing and negative returns to welfare due to the hidden and often 

unreported costs of this growth (Clarke & Islam, 2005; Daly, 1971; 2000; Daly & 

Cobb, 1994).  The case of Samut Sakhon provides further evidence that as economic 

development proceeds, child labor activity, especially for the poorest children, may 

increase, rather than decrease, reflecting the social inequalities that may be worsened 

by industrialization (Richter & Ard-am, 1989).  In contrast, in line with Thailand’s 

SEP, Samut Songkhram maintained a local livelihoods way of life by preserving the 

environmental and socio-cultural base.  However, the extent to which Samut 

Songkhram deliberately applied principles of the SEP is unclear.  This highlights the 
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need for further understanding as to how the SEP is actually translated into plans and 

policies.  This situation also highlights Mosse’s (2005) concern that “ideas that make 

for ‘good policy’ – policy that legitimizes and mobilizes political and practical support 

– are not those that provide good guides to action” (p. 230). 

The case study demonstrates that the HAI provides valuable information beyond 

GDP or income per capita, as the HAI reveals that Samut Songkhram ranks higher in 

several categories, despite the fact that Samut Sakhon greatly surpasses Samut 

Songkhram in GPP per capita.  This index presents a much-improved assessment of 

well-being compared to the one provided by conventional economic indicators.  The 

HAI, however, still overlooks some major themes, including the well-being of the 

migrant population, the effects of environmental degradation on well-being, and the 

contribution of ecosystem services to well-being.  The case for Samut Songkhram 

would appear even stronger in terms of human well-being if these themes were 

included within the HAI.  Overall, this case study provides insight into the economic, 

social and environmental outcomes resulting from a conventional economic 

development pathway versus an alternative development pathway.  Additionally, it 

provides empirical evidence regarding the detrimental effects of focusing primarily on 

economic values, and the positive development benefits of preserving and 

acknowledging environmental and social values.   

At a local level, assessing the value of ecosystem services is a crucial element in 

developing plans and policies which foster sustainability.  The literature points to a 

need for the consideration of multiple types of values, including social, ecological and 

economic (e.g. Margules & Pressey, 2000; Theobald et al., 2005; Lindborg et al., 2008; 

Bryan et al., 2010a).  Further, these values should be integrated into a single spatial 

context (Jepson & Canney, 2003; Knight & Cowling, 2007; Knight et al., 2009).  On 

the Rensselaer Plateau in New York State, various methods, including a participatory 

mapping process, socio-ecological hotspot analysis, survey, group deliberation, and 

regression analysis, were used to gather, generate and analyze information on social, 

ecological and economic values.   

Social values were gathered through a participatory mapping process, and 

ecological values, in the form of priority biodiversity conservation areas, were 



 

 134

delineated by a local, expert ecologist.  Social and ecological values were found to be 

moderately correlated.  Similar to the findings in Bryan et al. (2010b), participants 

valued protected areas more often than non-protected areas.  During the mapping 

workshop, the top three individual values were gathered through a survey, and the top 

three group values were decided upon in a group discussion.  The survey and the group 

discussion elicited values which are not necessarily amenable to mapping spatially, 

such as existence and cultural values, providing a broader understanding of the social 

value of the Rensselaer Plateau.  The social and ecological values data were combined 

with other spatial features to create a larger dataset for the purposes of conducting a 

regression analysis.  A regression was run of community recreation value on 

biodiversity value, distance to road, distance to flowline (stream), distance to 

waterbody, and distance to wetland, and in_park (whether a point was located inside or 

outside of a designated park area).  All variables were found to be statistically 

significant at the 1% level, and the high r-squared value indicated that much of the 

variation in community recreation value could be explained by the independent 

variables.  Biodiversity values have a slight positive effect on community recreation 

value.  This finding is supported by the survey findings in which biodiversity values 

were cited frequently.  The variable in_park still displays a strong positive relationship 

with community recreation values.  This study provides useful information regarding 

the perceived values of the local community, and offers a visual tool—hotspot maps—

for town planners to enhance their understanding of the relationship between social and 

ecological values. 

To estimate the economic values of ecosystem services of the Rensselaer Plateau, 

spatial value transfer methodology was used. Economic values were estimated for 

numerous ecosystem services which include biological control, disturbance prevention, 

gas and climate regulation, habitat refugium, nutrient regulation, other cultural, 

pollination, recreation and aesthetics, soil retention and formation, waste assimilation, 

and water regulation and supply across various land cover types which include forest, 

lakes and reservoirs, cropland, riparian buffer, rivers and streams, and wetlands.  It was 

estimated that the ecosystems on the Rensselaer Plateau provide just over $300 million 

in benefits each year.  Spatial variation in economic values was minimal because the 
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land cover on the Plateau is mostly forested.  The estimated values offer an idea of the 

general magnitude of the economic value of the ecosystem services on the Plateau, and 

the study serves as an initial step in the process of developing plans, policies and 

indicators which can guide future development choices. 

The field of ecological economics continues to explore ways in which to measure, 

analyze or acknowledge the value of ecosystem services.  Decision processes that 

engage the local community and that consider of the value of ecosystem services, 

including economic, social and ecological value, can help to avoid plans and policies 

which may lead to environmental degradation and social inequality.  Generating and 

analyzing ecosystem service values in a spatial context can aid decision makers in the 

process of weighing alternative development options.  Employing interdisciplinary, 

pluralistic approaches to issues surrounding ecosystem services can help ensure that 

decisions will be more socially, ecologically and economically sustainable. 
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Appendix 2 Value Transfer Estimates by Land Cover Type 

Land 
Cover 

Ecosystem Service Study (Author) 
2012 US$ 
per acre 
per year 

Cropland 
   

 
Biological Control Costanza et al. (1997) $14.57 

 
Gas & Climate Regulation Wilson (2008) $12.06 

  
Wilson (2010) $270.64 

 

Habitat Refugium & 
Biodiversity Christie, Hanley & Warren (2004) $502.74 

  

Christie, Hanley & Warren (2004) $1,490.24 

 
Nutrient Regulation Wilson (2008) $9.11 

 
Other Cultural Alvarez-Farizo et al. (1999) $5.57 

  

Turner et al. (1988) $105.93 

  
Wilson (2008) $53.56 

 
Pollination Robinson et al. (1989) $13.20 

  
Southwick & Southwick (1992) $5.20 

  

Wilson (2008) $430.01 

 
Recreation & Aesthetics Alvarez-Farizo et al. (1999) $4.80 

  
Knoche & Lupi (2007) $52.71 

 
Soil Retention & Formation Wilson (2008) $2.17 

  
Wilson (2008) $2.34 

Forest 
 

  

 Biological Control Pimentel et al. (1997) $2.47 

 
Disturbance Prevention Dodds et al. (2008) $1.56 

  
Wilson (2010) $589.42 

  
Wilson (2010) $660.83 

 
Gas & Climate Regulation Azar & Stemer (1996) $79.19 

  
Azar & Stemer (1996) $12.00 

  
Azar & Stemer (1996) $242.37 

  
Azar & Stemer (1996) $36.00 

  
Birdsey (1992) $380.95 

  
Dodds et al. (2008) $38.82 

  
Fankhauser (1994) $47.99 

  
Fankhauser (1994) $20.40 

  
Fankhauser (1994) $22.80 

  
Hope & Maul $33.60 

  
Maddison (1995) $19.20 

  
Mates & Reyes (2004) $13.36 

  
Newell & Pizer (2003) $18.00 

  
Newell & Pizer (2003) $26.40 
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Nordhaus (1991); (1993) $6.00 

  
Nordhaus (1991); (1993) $8.40 

  
Nordhaus (1991); (1993) $1.20 

  
Nordhaus (1991); (1993) $37.20 

  
Nordhaus & Popp (1997) $13.20 

  
Nordhaus & Popp (1997) $7.20 

  
Nordhaus & Yang (1996) $0.28 

  
Nordhaus & Yang (1996) $7.20 

  
Pimentel et al. (1997) $15.60 

  
Plambeck & Hope (1996) $502.74 

  
Plambeck & Hope (1996) $24.00 

  
Reilly & Richards (1993) $58.79 

  
Reilly & Richards (1993) $50.39 

  
Reilly & Richards (1993) $24.00 

  
Reilly & Richards (1993) $16.80 

  
Roughgarden & Schneider (1999) $46.79 

  
Schauer (1995) $381.56 

  
Schauer (1995) $27.60 

  
Tol (1999) $68.39 

  
Tol (1999) $362.36 

  
Wilson (2008) $146.23 

  
Wilson (2008) $15.17 

  
Wilson (2010) $191.93 

  
Wilson (2010) $662.64 

  
Wilson (2010) $744.81 

 

Habitat Refugium & 
Biodiversity Amigues et al. (2002) $158.38 

  
Amigues et al. (2002) $1,978.58 

  
Dodds et al. (2008) $2.95 

  
Garrod & Willis (1997) $18.00 

  
Garrod & Willis (1997) $3,889.97 

  
Garrod & Willis (1997) $2,291.75 

  
Haener & Adamowicz (1998) $73.55 

  
Haener & Adamowicz (2000) $39.47 

  
Kenyon & Nevin (2001) $511.14 

  
Shafer et al. (1993) $3.64 

  
Wilson (2008) $208.21 

 
Nutrient Regulation Dodds et al. (2008) $562.81 

 
Other Cultural Sverrisson et al. (2008) $28.06 

  
Turner et al. (1988) $22.41 

  
Turner et al. (1988) $171.11 

  
Turner et al. (1988) $236.29 
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Pollination Wilson (2008) $430.01 

  
Wilson (2010) $647.13 

 
Recreation & Aesthetics Dodds et al. (2008) $699.41 

  
Haener & Adamowicz (2000) $1.63 

  
Halstead et al. (1991) $5.20 

  
Hunt et al. (2005) $0.01 

  
Maxwell (1994) $12.00 

  
Prince & Ahmed (1989) $1.20 

  
Scarpa et al. (2000) $3.64 

  
Shafer et al. (1993) $550.74 

  
Walsh et al. (1990) $3.83 

  
Willis (1991) $14.40 

  
Willis (1991) $6.00 

  
Willis (1991) $1.20 

  
Willis & Garrod (1991) $4.80 

  
Wilson (2008) $129.80 

  
Wilson (2008) $183.78 

  
Wilson (2010) $49.24 

 
Soil Retention & Formation Dodds et al. (2008) $89.94 

  
Pimentel et al. (1997) $7.29 

 
Waste Assimilation Pimentel et al. (1997) $6.18 

  
Wilson (2008) $22.49 

 
Water Regulation & Supply Dodds et al. (2008) $29.48 

  
Loomis (1988) $10.93 

  
Wilson (2008) $590.52 

  
Wilson (2010) $741.28 

    Lakes & 
Reservoirs 

   

 
Nutrient Regulation Sutherland & Walsh (1985) $234.99 

 

Other Cultural Forsyth (2000) $9.63 

 
Recreation & Aesthetics Bouwes & Scheider (1979) $636.47 

  
Burt & Brewer (1971) $471.55 

  
Cordell & Bergstrom (1993) $2,628.06 

  
Cordell & Bergstrom (1993) $2,800.29 

  
Cordell & Bergstrom (1993) $257.99 

  
Cordell & Bergstrom (1993) $699.69 

  
D’Arge (1989) $355.54 

  
D’Arge (1989) $113.58 

  
D’Arge (1989) $214.80 

  
Kealy & Bishop (1986) $13.20 

  
Kreutzwiser (1981) $184.78 
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Mullen & Menz (1985) $4,740.99 

  
Patrick et al. (1991) $14.40 

  
Piper (1997) $245.97 

  
Rollins et al. (1997) $6.30 

  
Rollins et al. (1997) $25.83 

  
Rollins et al. (1997) $9.12 

  
Young & Shortle $83.99 

 
Water Regulation & Supply Henry, Ley & Welle (1998) $366.00 

  
Piper (1997) $33.60 

  
Ribaudo & Donald (1984) $771.51 

River    

 

Habitat Refugium & 
Biodiversity Knowler et al. (2003) $0.05 

  
Knowler et al. (2003) $10.70 

  
Knowler et al. (2003) $1.13 

 
Other Cultural Forsyth (2000) $9.63 

 
Recreation & Aesthetics Ahn et al. (2000) $81.64 

  
Desvousages et al. (1987) $15,356.55 

  
Garrod & Willis (1997) $5,739.78 

  
Garrod & Willis (1997) $1,496.80 

  
Patrick et al. (1991) $14.40 

  
Rollins et al. (1997) $6.30 

  
Rollins et al. (1997) $25.83 

  
Rollins et al. (1997) $9.12 

  
Shafer et al. (1993) $6,007.23 

  
Shafer et al. (1993) $1,213.90 

 
Water Regulation & Supply Brox et al. (2003) $4,977.29 

Riparian 
Buffers 

   

 
Gas & Climate Regulation Birdsey (1992) $380.95 

 

Habitat Refugium & 
Biodiversity Amigues et al. (2002) $15.94 

  
Amigues et al. (2002) $69.87 

  
Haener & Adamowicz (2000) $4.86 

  
Shafer et al. (1993) $3.10 

 
Nutrient Regulation Wilson (2008) $238.65 

 
Recreation & Aesthetics Bowker et al. (1996) $7,782.81 

  
Duffield et al. (1992) $1,066.68 

  
Haener & Adamowicz (2000) $0.63 

  
Kulshreshtha & Gillies (1993) $51.59 

  
Mullen & Menz (1985) $393.56 

  
Sanders et al. (1990) $2,348.14 
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Shafer et al. (1993) $557.39 

  
Willis & Benson (1989) $67.35 

 
Water Regulation & Supply Berrens et al. (1996) $2,152.56 

  
Danielson et al. (1995) $4,913.46 

  
Kahn & Buerger (1994) $0.55 

  
Kahn & Buerger (1994) $7.20 

  
Oster (1977) $15.60 

  
Rich & Moffitt (1982) $4.80 

  
Wilson (2008) $633.53 

Wetland 

 
  

 

Disturbance Prevention Dodds et al. (2008) $15,596.08 

  
Gupta & Foster (1975) $420.91 

  
Hovde & Leitch (1994) $4.25 

  
Roberts & Leitch (1997) $662.05 

  
Wilson (2008) $1,565.88 

 
Gas & Climate Regulation Dodds et al. (2008) $130.23 

  
Gren (1995) $199.88 

  
Wilson (2008) $5.05 

  
Wilson (2010) $555.24 

 

Habitat Refugium & 
Biodiversity 

  

  
Costanza et al. (2006) $6.07 

  
Dodds et al. (2008) $188.71 

  
Gupta & Foster (1975) $286.29 

  
Hovde & Leitch (1994) $3.53 

  
Johnston et al. (2002) $100.97 

  
Knowler et al. (2003) $28.01 

  
Knowler et al. (2003) $128.40 

  
Stevens et al. (1995) $138.69 

  
van Kooten & Schmitz (1992) $6.00 

  
Willis & Benson(1988) $23.72 

  
Wilson (2008) $2,086.36 

  
Woodward & Wui (2001) $85.90 

 
Nutrient Regulation Brauer (2004) $11.14 

  
Bystrom (2000) $4,027.24 

  
Dodds et al. (2008) $7,855.54 

  
Gren (1993) $17.23 

  
Lant & Roberts (1990) $28.14 

  
Lant & Tobin (1989) $1,956.83 

  
Lant & Tobin (1989) $177.73 

 
Other cultural Whitehead (1990) $1,734.82 

  
Whitehead & Blomquist (1991) $21.28 
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Recreation & Aesthetics Azevedo et al. (2000) $56.92 

  
Azevedo et al. (2000) $151.25 

  
Dodds et al. (2008) $1,777.51 

  
Gupta & Foster (1975) $920.21 

  
Kreutzwiser (1981) $202.98 

  
Lant & Roberts (1990) $27.11 

  
Poor (1999) $443.06 

  
Shafer et al. (1993) $107.00 

  
van Vuuren & Roy (1993) $1,027.39 

  
Whitehead (1990) $1,607.82 

  
Wilson (2008) $129.89 

  

Wilson (2010) $49.24 

 
Waste Assimilation Wilson (2008) $1,169.80 

  

Wilson (2010) $497.47 

 
Water Regulation & Supply Costanza et al. (1997) $8.22 

  
Costanza et al. (1997) $4,661.92 

  
Dodds et al. (2008) $1,451.69 

  
Lant & Roberts (1990) $0.00 

  
Lant & Tobin (1989) $203.98 

  
Lant & Tobin (1989) $2,241.35 

  
Roberts & Leitch (1997) $141.49 

  
Wilson (2008) $183.78 

  
Wilson (2010) $732.83 

 
Appendix 3 Geographic Summary Methods 

1. A 50-acre grid of the study area was created using the ArcGIS “Create Normal 
Raster” tool.  This grid was clipped by the Rensselaer Plateau boundary. The 
acreage for each grid was then calculated using Calculate Geometry (as there 
were some edges that were not 50 acres). 

2. Per-acre values for each land cover type were added as an attribute to the land 
cover dataset. 

3.  The zero dollar per-acre value of the “other” land cover type was reclassed as 
“no data.”  

4. Using the “Zonal Statistics as Table” tool, the dollar per acre values were then 
summarized (mean) by the 50 acre grid and this table was then joined to the 50 
acre grid dataset.  This was then exported as a new dataset, which contained the 
ecosystem service values per 50-acre grid. Finally, the mean value was 
multiplied by the acreage of the grids. This final value was used to create the 
map. 


