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Chapter 2  

Green Net National Product and Reference Points 

 

2.1 Introduction 

A number of significant studies have pointed out the deficiencies of conventional national 

income accounting ever since the seminal article of Nordhaus and Tobin (1973). One of the 

most prominent issues is whether those famous macroeconomic indicators produced by 

national income accounting, such as Gross National Product (GNP), Gross Domestic 

Product (GDP), Net National Product (NNP) and Net Domestic Product (NNP), are 

appropriate welfare indicators.2 Weitzman (1976) showed that, under certain assumptions, 

Net National Product (NNP) is a proxy for the present discounted value of future 

consumption, which is exactly the same definition of welfare as that of Samuelson (1961). 

Since then, many authors have tried to extend Weitzman’s (1976) framework in the context 

of the environment and natural resources to determine how NNP should be correctly 

adjusted to incorporate environmental degradation and the depletion of natural resources. 

Solow (1986) was the first to use this approach to correct for the impact of non-renewable 

resource depletion on NNP as a welfare measure. Hartwick (1990) was subsequently the 

first to extend Solow’s results to consider the cases of renewable resources and pollution 

abatement. Hartwick also adapted Weitzman’s main result by taking a linear approximation 

of the utility function and dividing the resulting Hamiltonian function by the marginal 

utility of income to express his results in dollar, rather than utility, terms. The framework 

developed by Solow and Hartwick is known as the Solow-Hartwick model. Dasgupta 

(1995), Aronsson, et al. (1997) and Hartwick (2000) have provided a complete literature 

review of the issues faced in green national accounting. Furthermore, Aronsson, et al. 

(2004) have focused on the measurement of welfare in imperfect markets.  

The reference point is a key parameter for estimating the value of environmental 

                                                 
2 NNP (NDP) is defined as GNP (GDP) minus the depreciation of capital. 
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degradation and natural resources depletion that are used to adjust the Net National 

Product. Different choices of reference points will result in great differences in the adjusted 

NNP. To the best of our knowledge, there are at least four alternatives regarding reference 

points in valuing environmental degradation due to flow pollutants or stock pollutants. 

First, as for flow pollutants such as total suspended particles (TSP), SOx and NOx in the 

air and biological oxygen demand (BOD) in water, most of the existing literature regards 

zero emission as the reference point to account for the benefit lost from pollution during 

the accounting period (Dasgupta, 1995). Second, as for stock pollutants such as CO2 in the 

air, Hartwick (1990) and Hamilton (1996) regard the zero net emission level, which is the 

gross emission minus what has been reduced by the environment’s dissipation function, as 

the reference point for measuring the welfare lost. Third, Bartelmus (1998), the Philippine 

Environmental and Natural Resources Accounting Project (ENRAP) (International 

Resources Group, et al., 1996) and the System of Environmental and Economic 

Accounting (SEEA 2003) (UN, et al., 2003) suggest using legal environmental standards as 

reference points for valuing environmental damage or environmental degradation.3 Lastly, 

Hueting, et al. (2001) argue for using the sustainable standards as the reference point.4  

We review these alternatives by means of Figure 1, which is commonly used in the 

literature and textbooks on the benefit cost analysis of environmental protection.5 There 

are two X axes in Figure 1, one being emissions and the other environmental quality. There 

is a one-to-one relationship between emissions and environmental quality. MAC is the 

marginal abatement cost curve that relates the cost of emission reduction to emissions and, 

consequently, the cost of improvements in environmental quality to environmental quality, 

and MDC is the marginal damage cost curve that relates the damage caused by 

environmental degradation to environmental quality in Figure 1.6 Let E1 be the emission 

level at the end of the accounting period. On the one hand, for those authors who regard 

                                                 
3 See Chu (forthcoming) for detailed comparison between SEEA 2003 and ENRAP theoretically. 

4 Hueting, et al. (2001) argued that environmental degradation should be valued at the cost of bringing 

environmental quality to the sustainable standards even though it may still not be clear how to set the 

sustainable standards. 

5 Since it is not clear how the sustainable standard in Figure 1 should be defined, we do not elaborate it in 

Figure 1. 

4 The marginal damage cost curve (MDC) is also the marginal benefit of control curve (MBC), because the 

benefit derived from improvements in environmental quality is exactly the reduction in damage. 
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zero emission E0, i.e. the ‘pristine’ state of environmental quality, as the reference point, 

the environmental degradation is the area AE0E1.7 On the other hand, for Bartelmus (1998) 

and others, the value of environmental degradation is ABEEsE1, as the reference point is set 

at the environmental standards (EEs). Thus we can find that the magnitude of the 

environmental degradation depends to a large extent on the level of reference points used. 

The closer the reference point is to the ‘pristine’ state of environmental quality, the higher 

is the estimated value of the environmental degradation. Thus, it is important to choose a 

right reference point that can correctly reflect the preference of the people toward changes 

in the environmental quality and can measure changes in people’s well-being when we try 

to adjust the Net National Product in order to incorporate the environmental degradation.  

 

 

Figure 1: Environmental degradation and emissions. 

 
                                                 
5 SEEA classifies two methods used to measure environmental degradation. One is the damage-based method 

that is used to estimate the value lost in terms of flows of goods and services that can be provided by the 

damaged natural capital, and the other is the cost-based method that is used to estimate the restoration cost. 

Therefore, the environmental degradation calculated using the damage-based method can be represented by 

the area below the MDC curve, or by the area below the MAC curve based on the cost-based method. Since 

both methods are acceptable, we use the environmental degradation calculated from the damage-based 

method in the examples in this essay. 
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Using zero emission and the pristine state of environmental quality as the reference 

point for the flow pollutant actually regards any state of environmental quality as having 

deteriorated from the pristine level E0 to the extent that it would cause damage both to 

society and the people. However, we argue that using the pristine state as the reference 

point is problematic. First, it is very difficult to define the pristine state of the environment. 

Second, even if we could define it, the fact that people will usually like to engage in 

trade-offs so that they choose less of one good and substitute more of the good-quality 

environment, even though it is not as good as the pristine state, reveals something about 

the values people place on a range of less-than-pristine environmental quality. Thus, using 

the pristine state as the reference point would make the imputed value of environmental 

degradation far higher than people’s willingness-to-accept compensation for the 

less-than-pristine environmental quality and, consequently, the degradation value 

calculated will provide few policy implications for environmental management. Likewise, 

for stock pollutants, using the zero net emission level as a reference point raises the same 

questions as those for flow pollutants. 

In addition, the existing literature on reference points neglects the very presence of the 

threshold effect in terms of the impact of pollution on environmental quality and then on 

people’s health and welfare. Environmental accounting is different from the conventional 

national accounting in the very important aspect of measuring activity levels during the 

accounting period. All activities (consumption, investment…) during the accounting period 

are recorded in the national accounting. However, it is commonly observed that, only as 

the amount of the pollutant increases to a certain definite threshold, the negative impact 

starts to appear (Halvorsen and Ruby, 1981). Experiments on the acute toxicity of 

pollutants in relation to plants and animals have frequently produced dose-response 

functions with thresholds that are used for estimating the impacts of the pollutants on 

human health. Thus it is incorrect to evaluate the environmental degradation as soon as the 

pollution is emitted or when the environmental quality is still better than the threshold. In 

general, the concentration of pollution below the threshold should not be perceived as 

damaging. 

Finally, all of the above viewpoints regarding reference points (Bartelmus, 1998; 

Dasgupta, 1995; Hartwick, 1990; Hueting, et al., 2001) take the position that there is 

nothing left to be enjoyed in the good-quality environment where the concentrations of 

pollutants are below the threshold or better than the environmental quality standard, even 
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though people may perceive the environment as enjoyable. Indeed, existing integrated 

environmental and economic accounting systems such as SEEA 2003 do not take 

environmental services provided by the good-quality environment into consideration 

(Bartelmus, 1998; United Nations, et al., 2003). This implies that the services that the 

good-quality environment provides are valueless.  

On the contrary, Hamilton (1996) and Mäler (1991), and Chu (forthcoming) explicitly 

consider the service that the environment provides to adjust Net National Product. Even 

though they are correct in taking environmental services into account while adjusting Net 

National Product, Hamilton (1996) and Mäler (1991) use the other extreme in the spectrum 

of the environmental quality as the reference point, i.e. the “worst” state. Thus, people 

would enjoy environmental services at any state of environmental quality since it is always 

better than the ‘worst’ state.  

 

Figure 2: Environmental services and emissions. 

 

Similar to the last case, this extreme position regarding reference points will result in 

a number of problems that will be discussed using Figure 2. In Figure 2, E1 is the emission 

level at the end of the accounting period and EEs is the environmental standard as in Figure 

1. Ew is the reference point used by Hamilton (1996) and Mäler (1991), and Chu 
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(forthcoming). Consequently, the environmental service is measured by the area FGE1Ew in 

terms of the damage-based method, because this area represents the reduction in damage 

when we have an environmental quality (E1) that is better than that in the worst state. Thus, 

if we use the environment in its worst state (Ew) as the reference point, any state of 

environmental quality will produce environmental services since the environment will not 

be worse than the worst state. We can use the same arguments that we used above when 

discussing the reference point for valuing environmental degradation to argue against this 

extreme reference point Ew. First, it is difficult to define the worst state, and thus to 

evaluate environmental services using this reference point and to environmentally adjust 

NNP. Second, using the worst state as the reference point will result in no environmental 

degradation and will make the imputed value of environmental services far higher than 

people’s willingness-to-pay for the environmental quality. This fact may disguise the true 

environmental danger that people are facing, and discourage the taking of responsibility to 

prevent and control pollution that should otherwise be taken. Third, if emissions increase 

to a higher level at the end of the accounting period, say E1′, we can find that the estimated 

environmental services will still exist, but people will actually suffer more since the 

emission level has exceeded the environmental standard.  

Since the two extreme reference points in E0 (Dasgupta, 1995) and Ew  (Hamilton 

1996) will either overestimate the value of environmental degradation or the value of 

environmental services, neither of the reference points is eligible to be used in evaluating 

the environment in order to adjust NNP. We argue that we should use environmental 

standards (EEs) lying between the two extremes, E0 and Ew, as reference points for 

evaluating environmental degradation and environmental services. This is because 

environmental standards can be viewed as the social reference point, since the trade-offs 

among human and environmental health, social preferences and opportunity cost would 

have been thoroughly deliberated by the society as a whole during the long administrative 

and legislative process of making decisions regarding the environmental standards. As the 

social reference point, environmental standards are often used by the people and 

government agencies in comparison with the state of environmental quality during the 

accounting period. People’s preferences and their willingness-to-pay for environmental 

quality are revealed through this comparison.  

We should consider both environmental degradation and environmental services at the 

same time in adjusting Net National Product. The existence of environmental degradation 
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or environmental services depends on the relative positions of the state of environmental 

quality and environmental standards. This is also illustrated in Figure 2. Suppose that the 

state of environmental quality at the end of the accounting period is E1, which is worse than 

EEs. The environmental degradation is then the area GJEEsE1 in terms of the damage-based 

method. On the other hand, if the state of environmental quality were better than EEs, there 

would then be environmental services that is represented by the area under MDC between 

the state of environmental quality at the end of the accounting period and EEs in terms of 

the damage-based method, because this reflects the people’s willingness to pay for less 

emissions and a better environmental quality. In fact, in a country some people would 

enjoy some benefits from good environmental quality in some regions, and at the same 

time other people would suffer damage from low environmental quality in other regions.  

As regards adjusting NNP to take account of natural resources, most existing studies 

have been concerned with measuring the depletion of natural resources (Hartwick 1990; 

Cowards 1996; Hamilton 1996; Brekke 1997; Vincent, et al. 1997; Common and Sanyal 

1998; Liu 1998; Davis and Moore 2000; Hassan 2000; Haripriya, 2000; Tai, et al. 2000; 

Figueroa, et al. 2002). However, vital functions of natural resources such as recreation 

services and the support of ecological systems are ignored by all these authors. One 

exception is Peskin (1976, 1989, 1991, 1998) who, in a series of papers, has advocated a 

system of comprehensive environmental and economic accounting that incorporates these 

non-depletion functions in its adjustments of NNP for natural resources. These 

non-depletion functions of natural resources are referred to as “direct nature services” in 

the Philippine ENRAP and Peskin (1998), and as “environmental services” provided by 

ecosystems and other natural resources, such as forests, in SEEA 2003. Direct nature 

services are the services that are provided by existing levels of natural resources and 

directly enjoyed by consumers (e.g., recreation services, aesthetic services and the support 

of ecological systems), but are not reflected in monetary transactions. 

There are threshold effects in the direct nature services, too. The natural resources 

may or may not provide us with delightful services depending on their quality and quantity. 

Once the quality and quantity of natural resources are below some threshold, the natural 

resources are not only unable to support human activities, but also cause damage, e.g., 

floods or landslides. Otherwise, there exist positive direct nature services for people to 

enjoy. Therefore, we should not only incorporate the direct nature services, but should also 

use a social reference point to discriminate between the positive and negative direct nature 
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services in the natural resources accounting.  

The purpose of this essay is thus to model the value of the environment and natural 

resources in the NNP adjustments by using environmental standards as reference points 

based on the modeling strategy developed by Hartwick (1990) and Hamilton (1996). The 

remainder of this essay is organized as follows. Section 2 first models the reference points 

in evaluating environmental quality and the natural resource thereafter for adjusting NNP. 

Section 3 concludes. 

2.2 Model 

2.2.1 Environmental Degradation and Services 

We first introduce a generalized model of green national accounting with environmental 

standards. Then we show that all different models in the literature and our model can 

emerge using different values of reference points.  

Consider a representative agent who derives utility from consumption C  and the 

flow of environmental services B  which measures pure non-market environmental 

services (Hamilton, 1996), i.e. ( ),U U C B= , 0>∂∂ CU  and 0U B∂ ∂ > . Furthermore, 

environmental services B  are expressed as follows: 

 

( ) ( )0 1 1 2 2B B e e X Xα β= − − − −  (1) 

 

where 0B  is the level of environmental services that flow from a pristine environment in 

each time period (Mäler 1991; Hamilton 1996); 1e  and 1e   are the emission of flow 

pollutant and its corresponding legal environmental standard, respectively; 2X  is the 

accumulation of stock pollutant and 2X  is its corresponding legal environmental 

standard.8 Besides, α  represents the marginal impacts of emissions on the benefit level 
                                                 
8 From social planner’s viewpoint, the optimal environmental standard should be set at which marginal 

abatement cost equals marginal damage cost. However, due to lack of enough information, the optimal 

environmental standard is not easy to be found and be implemented. Therefore, the legal environmental 

standard is a good candidate to replace the optimal environmental standard. 
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and β  is the fixed rate that reflects the impact of the stock pollutant in each accounting 

period. 0α >  and 0β > . In other words, we assume there are two kinds of pollutant 

emitted, i.e. ie , 1,  2i = , with 1 representing the flow pollutant and 2 the stock pollutant 

which are assumed to be the byproducts of production ( ),F L K , where 0>∂∂ LF  and 

0>∂∂ KF . Both emissions can be reduced by the pollution abatement activities ia , 

1,  2i = . Hence net emissions through abatement activities are ( ),i i ie e F a=  and 

0i ie a∂ ∂ < , 1,  2i = . The change in stock pollutant is represented by 

( ) ( )2 2 2 2,X e F a d X= − . Note that )( 2Xd  is the dissipation function of the environment. 

Finally, the physical capital accumulation function is:  

 

1 2K F C a a= − − −                  (2) 

 

By following Hartwick (1990), Mäler (1991) and Hamilton (1996) in deriving the 

green NNP, we first describe the dynamic optimization problem as follows: 

 

1 2 0, , 
Max ( , ) t

C a a
U C B e dtρ∞ −∫                 

1 2S.t.  K F C a a= − − −  (3) 

( ) ( )2 2 2 2,X e F a d X= −                       

 

where ρ  is the social discount rate. Then, the current value of the Hamiltonian function 

for this problem is: 

 

2 2( , ) K XH U C B K Xλ λ= + +           (4) 

 

where Kλ  and 
2Xλ  are the shadow values of physical capital and the stock pollutant, 
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respectively. Besides, 0Kλ >  and 
2

0Xλ < . By solving the Hamiltonian function (4) with 

respect to 1,C a  and 2a , we have the following first-order conditions: 

 

0=−
∂
∂

=
∂
∂

KC
U

C
H λ  (5) 

1

1 1

0K
eH U

a B a
α λ∂∂ ∂

= − − =
∂ ∂ ∂

  (6) 

2

2

2 2

0K X
eH

a a
λ λ ∂∂

= − + =
∂ ∂

 (7) 

lim  0t
kt

e Kρ λ−

→∞
=  (8) 

2 2lim  0t
Xt

e Xρ λ−

→∞
=  (9) 

 

By substituting the first-order conditions in equations (5)-(7) into the Hamiltonian 

function (4), linearizing utility function U , and dividing both sides of (4) by CU ∂∂  

gives us green NNP as follows:  

 

green NNP = 2
2

XU BC K B X
U C U C

λ∂ ∂
+ + +

∂ ∂ ∂ ∂
 

   = ( ) ( ) ( )2
0 1 1 2 2 2 2

XU BC K B e e X X e d X
U C U C

λ
α β∂ ∂ ⎡ ⎤+ + − − − − + −⎡ ⎤⎣ ⎦⎣ ⎦∂ ∂ ∂ ∂

 

 (10) 

where 
1

1

1

0eU B
U C a

α
−

⎡ ⎤∂∂ ∂
= − >⎢ ⎥∂ ∂ ∂⎣ ⎦

 and 2

1

2

2

0X e
U C a
λ −

⎡ ⎤∂
= <⎢ ⎥∂ ∂ ∂⎣ ⎦

. 

Now we can present different forms of the green NNP with different reference points 

using equation (5). Environmental degradation and environmental services are considered 

separately. First, only the environmental degradation is considered in the green NNP. There 

are two cases:  

1. Flow pollutants  
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Let 2 2 2 0 10,  0,  0,  0,  0 X X X B e= = = = = , then  

 

green NNP = ( )1
U BC K e
U C

α∂ ∂
+ −

∂ ∂
  (11) 

 

where zero emission is taken as the reference point (Dasgupta 1995), all emissions 

produced during the accounting period are damaging, and the damages are deducted from 

conventional NNP (C K+ ). 

2. Stock pollutants  

Let 0 1 1 2 20,  0,  0,  0,  0B e e X X= = = = = , then  

 

green NNP = [ ]2
2

XC K e d
U C
λ

+ + −
∂ ∂

  (12) 

 

where d  is the reference point (Hartwick 1990; Hamilton’s model 2 1996). The 

remaining emissions are damaging, and the damages are deducted from conventional NNP 

( )C K+ . 

Second, only environmental services are considered in the green NNP. There are two 

cases, too: 

1. Flow pollutants  

Let 1 2 2 20,  0,  0,  0e X X X= = = = , then  

 

green NNP = ( )0 1
U BC K B e
U C

α∂ ∂
+ + −

∂ ∂
 (13) 

 

where the reference point is the worst state (Mäler 1991; Hamilton’s model 1 1996). This 

shows that the positive environmental services should be added to conventional NNP 
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( )C K+ .  

2. Stock pollutants  

Let 1 1 2 20,  0,  0,  0,e e X X= = = =  then 

 

green NNP = ( )0 2
U BC K B X
U C

β∂ ∂
+ + −

∂ ∂
 (14) 

 

This shows that the environmental services ( ) ( )( )( )0 2U B U C B Xβ∂ ∂ ∂ ∂ −  should be 

added to conventional NNP.  

We argue that we should use environmental standards as reference points in the green 

NNP accounting because it not only reflects the threshold effect of the pollutant on human 

welfare but also allows the environmental degradation and environmental services to 

co-exist. In other words, the 0B  in equation (10) should be dropped so that the correct 

green NNP is as follows: 

 

green NNP = ( ) ( ) ( )2
1 1 2 2 2 2

xU BC K e e X X e d X
U C U C

λ
α β∂ ∂ ⎡ ⎤+ − − + − + −⎡ ⎤⎣ ⎦⎣ ⎦∂ ∂ ∂ ∂

 (15) 

 

Therefore, when the emission of flow pollutant 1e  exceeds the environmental 

standards and/or the stock pollutant 2X  exceeds its environmental standards, the damages 

will really affect the welfare of society. The amount is regarded as the welfare loss of the 

society and needs to be deducted from the conventional NNP to reflect the true welfare. On 

the contrary, when the emission 1e  does not exceed the environmental standards and the 

stock pollutant 2X  is below its corresponding environmental standards, the people will 

not be hurt and the environment will not be damaged. Instead, there will be environmental 

services that should be added to the conventional NNP. 
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2.2.2 Natural Resource Depletion and Direct Nature Services 

We shall now introduce standards into natural resource accounting. Consider a country 

with natural resources, some of which are harvested and used as inputs, R , that, together 

with labor L  and physical capital K , contribute to its production ( ), ,F L K R . In the 

meantime, some other resources affect the people’s satisfaction through some natural 

benefit function ( ),N EΨ , where N  and E  represent the direct nature services and 

expenditure, respectively, and 0>∂Ψ∂ N  and 0>∂Ψ∂ E . In addition, the direct nature 

services N  are defined as ( )N R Rγ= − , where R  is a reference point set at some 

standard that is determined by the society or by international agreements (e.g., the total 

allowable catch in fishing) and γ  is the impact parameter. This specification simply 

reflects the fact that natural resources can provide enjoyable services only if the harvesting 

activities do not exceed certain non-damaging limits; otherwise, the natural resources will 

cause damage to the welfare of the nation. In common with the existing literature, the rate 

of change in the natural resource stock is  

 

( )S R g S= − +                                   (16) 

 

where ( )g S  is the regeneration function.9 In addition, the physical capital accumulation 

function is  

 

( )K F C E f R= − − −        (17) 

 

where ( )f R  is the harvesting cost and 0>∂∂ Rf . 

The social planner’s objective is to maximize the present value of the utility 

( ),U C Ψ  over an infinite time horizon, 0>∂∂ CU  and 0>Ψ∂∂U . The dynamic 

                                                 
7 In general, there are renewable and nonrenewable natural resources. A natural resource becomes 

nonrenewable when ( )g S  equals zero. 
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optimization problem is as follows:  

 

( )
0, , 

Max , t

C R E
U C e dtρ∞ −Ψ∫  

( )S.t.  K F C E f R= − − −  (18) 

( )S R g S= − +                                       

 

and the current-value Hamiltonian function is  

 

SKCUH SK λλ ++Ψ= ),(  (19) 

 

where 0Kλ >  and 0Sλ >  are the shadow values of physical capital and natural resources, 

respectively. By solving the Hamiltonian function in equation (19) with respect to ,C R  

and E , we have the first-order conditions as follows: 

 

0=−
∂
∂

=
∂
∂

KC
U

C
H λ    (20) 

0K S
H U F f
R N R R

γ λ λ∂ ∂ ∂Ψ ∂ ∂⎛ ⎞= − + − − =⎜ ⎟∂ ∂Ψ ∂ ∂ ∂⎝ ⎠
   (21) 

0=−
∂
Ψ∂

Ψ∂
∂

=
∂
∂

KE
U

E
H λ   (22) 

lim  0t
kt

e Kρ λ−

→∞
=  (23) 

lim  0t
St

e Sρ λ−

→∞
=  (24) 

 

By substituting the first-order conditions in equations (20)-(22) into equation (19), 

linearizing utility function U  and benefit function Ψ , as well as dividing both sides of 

equation (19) by CU ∂∂ , we obtain the green NNP related to natural resources as follows: 
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( )( ) ( )( )
eaNNP ( )

U N U NF fC K E R R S
U C R R U C

γ γ
⎡ ⎤∂ ∂Ψ ∂Ψ ∂ ∂ ∂Ψ ∂Ψ ∂∂ ∂

= + + + − + − −⎢ ⎥∂ ∂ ∂ ∂ ∂ ∂⎣ ⎦
 (25) 

where ( )( ) 1 0S

K

U N F f
U C R R

λ
γ λ

∂ ∂Ψ ∂Ψ ∂ ⎡ ⎤∂ ∂
= − − >⎢ ⎥∂ ∂ ∂ ∂⎣ ⎦

. 

Equation (25) shows that the green NNP not only includes the conventional NNP 

components ( EKC ++ ), but is also adjusted by additional terms. The first one refers to 

positive (negative) direct nature services when the current harvesting level is below (above) 

the standard (the fourth term). The second relates to the natural resources depletion 

measured by the corrected net rent (i.e. the conventional net rent ( F R f R∂ ∂ −∂ ∂ ) minus 

the utility effects) times the quantity harvested (the fifth term). This completes our 

arguments regarding the theoretical interpretation in natural resource accounting.  

2.3 Concluding Remarks 

In this essay, we argue that environmental standards used as reference points for measuring 

environmental degradation or environmental services are more appropriate than other 

reference points as in the case of the environmental and natural resource accounting 

literature. This is because people usually reveal their preference toward and 

willingness-to-pay for the quality of the environment by comparing the states of 

environmental quality at the end of the accounting period with those clearly-defined 

environmental standards. Policy-makers are then able to evaluate the projects for 

maintaining environmental services or reducing environmental degradation through the use 

of meaningful accounting values. Likewise, by using some legal level as the reference 

points, natural resources accounting is not only capable of reflecting people’s preferences 

regarding natural resources, but it also separates the enjoyable natural resource services 

from the harmful ones. 
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