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Abstract 

 
This dissertation is made up of three essays that address the issues of green net national 

product, renewable resources and pollution externalities. 

In Chapter 2, the issue of choosing reference points is discussed. The reference point 

is a key parameter for estimating the values of environmental degradation and natural 

resource depletion that are used to adjust the Net National Product. Most of the reference 

points used in the literature are extreme points in the spectrum of environmental quality 

and may thus result in estimated values of degradation and depletion that are not consistent 

with the standard theory of environmental economics. In this chapter, we argue that by 

using clearly defined standards as reference points, e.g., environmental quality standards, 

for managing environmental quality and natural resources, correct values of environmental 

degradation and services, and natural resource depletion and direct nature services, as well 

as green NNP can emerge. 

In Chapter 3, we examine the problem of non-cooperative fishing between Mainland 

China (MC) and Taiwan (TW) as well as the effects of rising sea surface temperature (SST) 

on the grey mullet fishery. By setting the three stages of the non-cooperative game, it is 

shown that the expansion of the fleets in MC and the rising SST cause the rent obtained 

from the TW fishery to decline, and that Taiwan may partially offset such an adverse effect 

by adjusting its fleet size. This essay also shows that Taiwan can expand its fleet to a 

greater extent when facing an imperfectly elastic demand for fish than when facing a 

perfectly elastic demand. In addition, when consumer welfare is included in the 

determination of the size of the fleet, fleet size can expand more than when profit is 

considered alone.  

In Chapter 4, we point out the problems in Huang and Cai (1994) that arise from the 

absence of a “pollution externality.” We modify their model by introducing the emission 

tax and find that it supports 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).




