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Chapter 1  

Introduction 

 
In economics the environment is viewed as a composite asset that provides a variety of 

services. It is a very special asset, since it provides the life support systems that sustain our 

very existence, but it is an asset nonetheless. As with other assets, we wish to prevent 

excessive depreciation of the value of this asset so that it may continue to provide aesthetic 

and life-sustaining services. However, almost all human activities directly or indirectly 

affect the ecological system of the earth, and this is even true for activities which are 

necessary to satisfy basic needs. We may ask: do we have any indicators or numbers to 

reflect the contribution of the environment to the economy or the damage that humankind 

has inflicted on the environment? There have been many studies evaluating the damage to 

or benefit from the environment from a regional perspective. From a national perspective, 

the studies are increasing. The System of Environmental and Economic Accounts 2003 

(SEEA 2003), developed by the United Nations, et al., is the study that has generated much 

of the discussion.1 In SEEA 2003, Chapters 9 and 10 particularly discuss the three main 

categories, i.e., environmental degradation, natural resource depletion and the 

environmental expenditure, whose values are adjusted from conventional Gross National 

Product to reflect the real welfare of the nation. In this dissertation, three main categories 

are also discussed from different angles. The first essay is written to address the issues 

regarding the valuation of environmental degradation and natural resource depletion. The 

second essay investigates the depletion of renewable resources, and especially focuses on 

the grey mullet fishery in Taiwan. The final essay discusses the model of Huang and Cai 

(1994) who have contributed to the literature on environmental expenditure and economic 

growth. 

The remainder of this dissertation proceeds in the four chapters that follow. In Chapter 

2, we review the green Net National Product literature that integrates the environmental 

                                                 
1 For example, Alfsen and Greaker (2007), Boyd (2007), Dietz and Neumayer (2007), Heal (2007), and 

Smith (2007). 
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and natural resource elements into traditional national accounting, i.e., Gross National 

Product. In particular, we pay attention to the reference points for valuing the 

environmental degradation and natural resource depletion. We find that there are at least 

four alternatives regarding the 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, most of the existing literature regards zero 

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

the accounting period. Second, as for stock pollutants such as CO2 in the air, some authors 

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, the System of Environmental and Economic Accounting (SEEA 2003) 

(UN, et al., 2003) and others suggest using legal environmental standards as reference 

points for valuing environmental damage or environmental degradation. Lastly, Hueting, et 

al., (2001) argue for using the sustainable standards as the reference point. After analyzing 

the merits and defects, we suggest using legal standards as reference points for attaching 

values to environmental and natural resources in green accounting. Besides, with the legal 

standards, we show how the benefits as well as damage resulting from the changes in the 

environment and natural resources are obtained.  

In Chapter 3, we study the crisis faced by the grey mullet (Mugil cephalus L.) fishery, 

which has a long tradition of over one hundred years in Taiwan. The grey mullet lives in 

the coastal waters of Mainland China, becomes mature at the age of three or four, and 

migrates to the coastal waters of southwestern Taiwan for spawning in December and 

January. In Taiwan, all parts of the grey mullet are fully utilized. Thus, the grey mullet is 

also referred to as “Grey Gold.” However, the sharp decline in the annual catch since 1980 

has astonished many people in Taiwan. Two major factors are believed to have affected the 

grey mullet resource in recent years (Huang 2005). One is the participation of and 

expansion in the size of the fleets from Mainland China (Huang, Lin, and Huang 2005). 

Due to their geographical advantage, the fishermen in Mainland China can first harvest the 

fish at the point from which the grey mullet migrate, thereby giving rise to consistently low 

catches in the Taiwan Strait. The other is the rising sea surface temperature (SST) in the 

Taiwan Strait (Huang, Lin, and Huang 2005; Lee 2004). Since the optimum SST for grey 

mullet to spawn is in the range of 20°C - 23°C, the rising SST prevents shoals of grey 

mullet from migrating southward. These factors are examined through a three-stage, 
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non-cooperative game. First, we analyze the effects of an expansion in fleet size in Taiwan 

and Mainland China on fishermen. We then study the optimal fleet size in Taiwan by 

considering the welfare of Taiwan. Finally, the global warming effects are also analyzed. 

The analysis supports the concern of Taiwan fishermen and some policy implications are 

drawn from it. In particular, the essay highlights the importance of cooperation between 

Taiwan and Mainland China in order to preserve the fish stock.  

In Chapter 4, we make comments on the Huang and Cai (1994) model as well as on 

Shieh, et al. (2001) who commented on the Huang and Cai (1994) paper. In this chapter, 

we point out that Huang and Cai (1994) neglected the fundamental concept in 

environmental economics, i.e., the pollution externality, in their AK-type endogenous 

growth model. In their decentralized economy, without any public policy, e.g., a pollution 

tax, the private agent will be autonomously engaged in abatement activity, which is not 

consistent with the phenomena observed in the world and with the conventional 

assumption regarding the private sector’s behavior under the decentralized economy. In 

recognizing these deficiencies, we modify Huang and Cai (1994)’s model by introducing 

an emission tax that takes two different forms. An interesting finding from this essay is that 

our modification can justify Huang and Cai (1994)’s claim that the share of private 

abatement expenditure is constant at all times, a claim that is criticized by Shieh, et al. 

(2001). 

Finally, the main results of each chapter and some further discussions are summarized 

in Chapter 5. 
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