DEVELOPMENT ECONOMICS

Annotated Outline

Session 5: Sustainable Development 

Reading: Textbook GPRS Chapter 7
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I. Introduction

A. Chapter 7 examines the economics of managing natural resources, including environmental quality.  Few developing countries have been able to convert resource wealth into rapid economic growth.  Too often, resources are degraded or depleted without producing sustainable development.  The inefficiencies stem partly from market failures.  For example, open access to a common resource – including forests, fishing stocks, wildlife, soils, rangeland, and the air – leads to excessive depletion.  More broadly, the exploitation of natural resources creates diseconomies, including congestion, erosion, and pollution.  With such externalities, competitive markets exploit the resources beyond the point that maximizes net benefits to society.

B. Many resource rich countries grew more slowly than countries with scarce natural resources. If allowed for the depletion of the resource base with development, their performance would be even worse. Some enjoyed rapid growth: Indonesia, Botswana, and Malaysia. Convert natural resources into sustainable economic growth and development in the long run. A country’s environment is valuable natural resources. Environment is used as a dump for waste products.  Rapid but polluting growth today reduces welfare and incurs clean up costs. Two questions: 
1. Is it rational for LDCs to pollute now and pay later? 
2. Can growth be sustained if it depletes the environment?   

C. *Sustainable development: definition.  符合現代人的需求但不損害後代子孫發展其所需要的能力。Development which meets the needs of the present without compromising the ability of future generations to meet their own needs. [World Commission on Environment and Development,  Our Common Future, 1987]

II. Market Failures
A. Properly working (efficient) markets can be the most effective mechanism available to promote efficient resource use, reduce environmental degradation, and generate SD. Market failures defy the above rule.  Externalities-costs borne by the population at large but not by individual producers, or benefits that accrue to society but cannot be captured by producers. Most important externalities are those caused by the depletion or degradation of natural resources, including environment.  Unsustainable: depletion rates faster than replenished rates or man-made capital growth rates.
B. The Commons.  Reasons for market fail to allocate natural resources efficiently.  The dilemma of commons applies to any limited resource to which access is unlimited by fee or regulation.  Open access to natural resources or access at fees below social costs results in depletion. Timberland, fishing, water, traffic.  Environment is itself composed of common resources: air, atmosphere, fresh water, oceans, soils, minerals, etc, with free access. Dumping of waste creates health problems and reduces welfare of affected people.
C. Externalities: a closer look.  Producers do not bear externality costs; their products do not reflect social costs of production. Societies pollute more than their people would choose if markets reflected all social costs. SMC vs. PMC. Fig. 7-1. If PMC prevails without reflecting SMC, polluting products are produced and consumed.  Soil erosion in Java: unless compensated, the upland farmer will not undertake measures to preserve the upperland.
D. Sustainable harvests. Renewable resources: possible to exploit renewable resources sustainably if annual harvests < annual growth of the stock. Difference = rate of depletion.  Three questions: maximum sustainable harvest, optimal harvest, and danger of overexploiting. Model of fishery can apply to other longer-term renewable resources. Fig 7-2, fishery economics. Net revenue = resource rent, i.e. TR-TC.  TC already includes minimum profits to keep fishermen in business. Rule to optimize natural resource exploitation = maximizing net revenue or resource rent. A society gains maximum welfare by extracting less than the maximum yield. Overfishing is possible due to low cost to enter.  Hunting: stocks can be maintained if effectively controlled. If not, extinction possible because of low cost. African tourism [preserving scarce animals] vs. poachers [low cost high profits]. Natural forests take long time to regenerate. Overuse of common resources, water and air, polluted the land and air.
E. Value of time.  Discount rate and present value.  Example: Zambia’s copper.  Marginal net benefits, MNB1 = MNB2/(1+r) for two periods.  Zambia would mine and export more in the period 1.  Implications.  Applies to other multi-year cases, and for both renewable. & Nonrenewable. Resources, particularly harvesting and regeneration of natural forests.  Case of private timber company with a private owned forest. Fig 7-3, three options. If discount rate > price increase + timber growth, option A revenue > B, C. All options can result in a sustainable harvest.  Take time for regeneration.  Environmental protection has the same time dimension.  LDCs willing to pollution because of high discount rates.
III.  
Policy Solutions.  Externalities require government intervention to reach efficient market outcomes. 
A. Property rights.  Common properties generate external costs because no one owns or controls the right to exploit them.  Property rights are a solution. Ownership must be valid for long run and transferable. Forest privately owned will be replanted on sustainable basis. Communities can hold property rights.
B.  Government. regulation.  Government acts as the owners of common resources and directly regulates their use. Hunting, fishing, logging, herding, polluter’s emissions.  
1. Quantity regulations, two issues:
a. How to determine optimal levels of access and output?  Regulation of air pollution. Measure of external costs of pollution, MEC, marginal external cost of pollutants borne by the population and MAC, marginal abatement borne by firm, Fig 7-4. Society better off at optimal level of Q*, suffers minimal costs with some pollution than with none.  
b. How to determine Q* -- survey and other methods to find values of external costs (still experimenting).  Estimate abatement costs: firms have incentive to overstate costs in the hope to remit more pollutants.  Without information, government regulators must set arbitrary standards based on studies etc. - become political issues with interest groups - increase social cost of setting standards.
2.  Regulation’s efficiency compared to other methods.  Impose restrictions, results unlikely optimal, because controls impose costs on producers and consumers (MAC might be raised).
C.  Taxation.  Government may achieve optimal rates of resource use by imposing taxes that reduce incentive for producers to enter common properties or to produce polluting products. Tax on output (representing external cost), raising PMC = SMC. If tax on externality itself, incentive to reduce externality. Taxes that internalize external costs allow producer to choose method of reducing access to a common resource and avoid wasteful expenditures by producers.  Malaysia’s case.
D.  Marketable permits.  Create a property right where none exists by issuing MP, granting the holders the right to harvest a common resource up to a limit or giving a license to pollute up to specified amount. Result: reduce pollution. Fig. 7-5.  MAC is demand curve for permits. Price of permits can be determined by auction or governments set price and issue permits to whoever need. Robert Coase theory: Assumptions stringent, often not practical. Some organized environmental groups may be able to overcome funding & other bargaining obstacles and behave as Coase predicted in his theory. New Zealand fishing rights to reduce catch is an example.  Market among polluters can be highly effective in minimizing costs of meeting government’s requirements. The creation of a marketable property right can achieve efficient outcome with minimal government intervention.
IV. Policy Failures.  

A. Government policies often contribute to wasteful use of resources and the degradation of environment. Examples:
B. Forestry policy destructive in many tropical countries. Brazil subsidizes ranching and other activities in Amazon rainforest. Indonesia grants logging concessions for only 20 years while regeneration times are 70 years. Trade policy equally destructive. Governments ban log exports to promote domestic wood processing industries.  The bans drive down domestic price of tropical hardwood.  Wood processing industries profited from the ban by exporting their processed goods, which often are low quality products.
C. Energy pricing. Oil rich countries, Nigeria & Venezuela keep energy prices low. Results: wasteful domestic consumption, reduce oil and gas reserves and export potential, encourage use of cars which creates congestion, environmental degradation. Other countries subsidize oil importing, Egypt, Argentina, China, and India. 

D. Investment in infrastructure.  Governments often create new external costs and fail to account for them in project planning.  Project analysis can to some extent accommodate external costs of large projects. Valuation techniques: market oriented or survey oriented. Environmental costs however are not always quantifiable.  WB undertakes impact analyses of its investment projects.  Economic reform agenda also includes sustainable development.
V. Measuring Sustainability
A.  Natural capital.  Traditional production function includes capital and labor only.  Man made capital and human capital. If production also consumes natural resources, productivity of man made capital and labor will decline as natural resources are depleted. NR thus should be included in growth models.  Natural capital is the value of a country’s existing stock of natural resources. It can be depleted in the process of production just as man made capital is depreciated. NC can also be augmented through natural growth of renewable resources and investment in discovery of new reserves. Question: How NC is measured? Man made capital: valued as the cost of investment, minus depreciation. NC can be valued as PV of future benefits. Example: logs have market value determined by their price less costs of harvesting [resource rent].
B. Concept of sustainability.  Depletion of natural capital must be replaced by made capital; technological change must be generated to increase productivity of all capital and labor. Criterion for sustainability: maintenance of total stocks of capital both natural and made. Depletion of NC must be compensated for by net investment in made capital. Thus sustainability can involve depletion of natural resources and eventual decline of activities dependent on natural resources such as farming and fishing.
C.  Resources and national income.  The concept of sustainability as the transformation of natural into made capital can be reflected in the national accounts. D = depreciation of made capital.  NNP = GNP-D.  If Dn = annual depletion of natural capital.  The Adjusted NNP=ANNP=GNP-D-Dn=C+S-D-Dn. C = Consumption, S = Natioanl saving.  If enough is saved each year to cover the depreciation of both made and natural capital, the economy can sustain its level of consumption.  Table 7-1, rudimentary estimates of S and Net S.  Malaysia: ANDP has equal or exceeded consumption in each year 1970-1990 in Peninsular Malaysia, but Sabah was not sustainable. Sabah was consuming its rainforest.
VI.  Global Sustainability

A.  Is global economy sustainable? Model results inconclusive.
B.  Malthusian views. Thomas Malthus: resource supplies rise at a linear rate while demand rises exponentially.  To avoid the trap: technology, substitution, and smaller family size. But can we avoid eventually? Answer gloomy.
C.  Neoclassical views. Growing resource scarcity has itself been the main inducement to changes in behavior and technology. Higher costs or prices will become a signal for changes that improve the growing resource scarcity. For example, rising fuel costs and raw materials make it profitable to search for new deposits and to exploit less accessible deposits with higher extraction costs. Also greater rewards from research into new technologies that increase productivity of waning resources or make it cheaper to use alternative materials or substitutes. Solar energy to replace regular fuels.  Increased scarcity also forces users to conserve. Car mileage. Reduce pollution.  The soundest strategy for global sustainability would be to move quickly toward more effective markets, including property rights, marketable permits, and taxes, so that real resource scarcities will be reflected in the prices people pay for all commodities and services.  

D.  Poverty and the environment.  Two major threats to the earth’s capacity to sustain living standards are growing populations and consumption standards. Poor people vs. middle class.  The poor heavily discount the future and choose consumption over conservation. Development is a solution to resource degradation. 

E.  Rich nations and poor nations.  DCs pressing for sustainable resource use [lower discount rate] vs. LDCs seeking rapid economic growth [with higher discount rate] often resist it.  Conservation of rainforest, global warming, etc.  Bargaining between DCs and LDCs. Debt-for nature debt swaps: environmental groups from rich countries paid off poor countries’ debts in return for protection of natural habitats.
VII.   Next Week

A. Homework: Chapter 7 Study Guide, please study Worked Example (pp.135-136) first, then do Exercises 1 and 5.

B. Preview Chapter 9: Labor’s Role

台灣國民所得環境面和經濟面的整合:

環境會計，綠色國民所得帳
溫英幹
摘要
台灣的經濟在過去四十年來有飛快的進展成為四小龍之一的新興工業國家.和其他發展中國家一樣,過去為了追求快速的經濟成長而忽略了環保問題.  雖然近幾年來已注意到這方面,但環境已遭到嚴重破壞,包括森林面積的減少,林木蓄積量的降低，土壤及水源的流失以及空氣及水的污染,使得環境劣化(degradation)嚴重影響國人的生活品質.

近年來在聯合國和世界銀行等國際機構的推動下,將傳統的國民會計帳加上環境因素加以調整,稱為環境會計(Environmental Accounting)，或綠色國民所得帳，已逐漸受到各國政府的重視.  目前所研發的方法雖非完整,而且研發工作仍在進行中,但許多國家已經參與研究及估計的工作,並受到聯合國或世界銀行技術上的指導.  預料環境會計的估計工作將會愈來愈重要.  一方面利用環保因素可以估計環保的成本及環境的惡化及自然資源的消耗下對國民所得影響,因而得出較接近實際的代表國民福利的指標,另一方面這種估計也給政府及民間做為制定環保政策及經濟社會發展的參考.

台灣的統計工作及環保工作已具國際水準,但由於台灣不是聯合國以及其他國際機構的成員,對這些機構所出版或進行的活動相關資料的取得較為困難(特別是內部報告),也不能得到這些機構在技術上直接的援助.  另一方面更嚴重的問題是這些機構幾乎排斥所有有關台灣的資料及對台灣問題的研究,因此,在國際上台灣各方面的成就很少被這些機構的研究所包括.

在環境會計方面,政府當局及研究機構均有興趣進行估計,但限於國際機構有關技術資料,特別是內部研究報告不易取得,專門人材的分散缺乏,以及政府部門經費之短缺，至今仍未著手進行估算.行政院稍早曾委託中華經濟研究院研究，只限於方法之介紹,尚未有正式估計。
另一方面的原因是這種估計方法在國際機構的合作下仍是在草擬階段中,許多領域仍未定案.但考慮台灣未來的經濟發展勢必要兼顧環保的因素,環境會計應是很重要的課題.  可喜的是環保署最近又委託中央研究經濟研究所﹝及中華經濟研究院共同？﹞彙編台灣綠色國民所得帳，表示政府對這方面也逐漸重視‧
由上所述，編製綠色國民所得帳的目的在(1)滿足國內現有對環境會計的急速需要及(2)彌補國際機構忽略台灣在這方面的統計及經濟分析方面的缺失,增進國際間對台灣環保工作的了解‧  國內對環境方面的資料整理及搜集正在起步中, 編製計劃可能遭遇的困難在於資料的搜集‧  在國際上類似計劃上需動員許多人力財力，往往牽涉政府幾個相關部門的投入‧  在編製初步綠色國民所得帳時，環保署和主計處統計局能排除本位主義，密切和各研究機構共同合作是很重要的‧
環境與經濟發展的互動性
過去幾十年來世界各國不論是先進國家或發展中國家都將經濟發展當作首要之急,追求高經濟成長率以提高國民所得及生活水準.  雖然仍有許多國家仍生活在貧困中,但大多數國家在國民所得的提高及教育,醫療,衛生方面,均取得巨大的進步與成就.  由於過份追求經濟成長,自然資源的耗損以及環境污染已明顯對各國國民生活品質帶來負面的效果.  近幾年大家已越來越關心環境保護問題,討論環境的制約因素是至今限制發展以及環保與發展應如何保持平衡.

世界銀行1992年的世界發展報告(World Development Report)主題即是發展與環境(Development and the Environment).  該報告探討了發展與環境之間雙重的相互關係,認為缺乏有效的環保工作,已經破壞了發展目標的實現.  這種破壞有兩種方式:一是環境質量的惡化,例如經濟發展原應帶來安全和充足的給水以及清潔的空氣,但提高收入所帶來的效益卻被環境污染所引起對健康及生活質量的下降所抵銷,即不能稱作發展.  二是環境破壞會削弱未來的生產力,為提高當前的收入而造成的土地的劣化,水資源的消耗及生態系統的毀壞將會減少未來的生產力.  另一方面,有效的經濟成長對環境保護也有好影響.  例如投資於更完善的衛生設備和給水以及投資在研究和推廣服務的改善,都能淨化環境和提高收入.  強有力的環保政策可促進經濟發展,而環保政策的訂定與執行往往需要政府部門來做,以表彰公權力,因為私人部分或市場機制不大可能為了制止環境污染提供鼓勵性的措施.

環境永續發展與環境會計
1992年在巴西里約召開的聯合國環境與發展大會（UNCED）（又稱地球高峰會議）﹐與會的一百多個國家元首或總理﹐全心全力為日益惡化的地球污染問題把脈﹐而在眾多的議題中﹐開發中國家與工業化國家存著相當大的歧見﹐但對於如何維持地球資源的永續發展﹐則是大家共同關心的話題﹐永續發展的觀念也就成為未來全球環保的一個及重要的理念。世界環境與發展委員會（World Commission on Environment and Development）於一九八七年印行「我們共同的未來（Our Common Future）」一書中﹐對永續發展做以下的定義：「符合現代人的需求﹐但不折損後續世代滿足其需求的能力的發展方式（development which “meets the needs of the present without compromising the ability of future generations to meet their own needs”）」﹐而台灣地區天然資源有限﹐如何利用有限資源﹐在不破壞自然環境的前提下發展經濟﹐提供現代國民舒適的生活環境﹐並滿足後代子孫的發展﹐實有賴永續發展理念的落實。
世界銀行近年來提出環境永續發展(Environmentally Sustainable Development,簡稱ESD)的概念,並為此專設副總裁部門,總管與環保相關業務.  ESD含括經濟,社會文化(Social cultural)及生態(ecological)三方面,希望一國的經濟發展能兼顧這三方面,成為在良好環境下的永續發展.  該部門除了參予各投資項目的環境評估外,也和聯合國統計局及其他國際機構合作研發環境會計(Environmental Accounting),也就是以環境因素作調整的國民會計系統(Environmentally-adjusted National Accounts)藉以明瞭一個國家在考慮環保及環保及生態下的真實所得.設計環境會計的目也在於發展出一套與環境保護有關的統計指標作為政府決策的參考.  但由於種種的限制,特別是資料搜集的困難,到目前為止開發這種指標的過程相當緩慢,一個基本問題是目前仍然沒有一個國際普遍接受的環境永續發展指標的體系,目前為止SNA仍然是唯一對經濟指標公認的標準.

環境會計方法之研發
為了衡量經濟發展的表現以及制定公共政策,世界各國及國際機構都依賴國民所得帳(National Accounts)的統計數字.在編製國民所得帳時都根據聯合國所開發設計的國民會計系統(System of National Accounts),簡稱SNA.  SNA最初是在二次戰後所制定,以市場活動為主,不包括對環境污染及自然資源的使用.最近修改的1993年版SNA則已開始加入環境的因素.

傳統SNA的缺點
最近幾年來有識之士已了解將SNA當作社會福利指標的侷限性.  從SNA所發展出來各種指標並不能精確反映環境的惡化和自然資源消耗的情況.  一般對傳統國民會計帳的批評有下列三點:

SNA包括機器廠房等人造資本(man-made capital)或物質資本(physical capital)

及其折舊,但並未包括其他形式的資本,例如人力資本及自然資源.自然資源指水,土壤,空氣,不能再生資源(non-renewable resources),及荒野(wildness)等的存量.這些自然資源不但提供社會所需的原材料,也提供吸納廢棄物及支持生態的能力.SAN的資本平衡表中沒有包括自然資源及環境,而忽視了後者變化對經濟社會發展的影響,因而能精確的反映國民的福利.

SNA不包括使用自然資源在人類活動上的真實成本.在生產活動的過程中,自然資源的消耗或侵蝕(例如水及土壤之存量之減少)並未包括在自然財富(natural wealth)的當期成本及折舊中.因此以自然資源為基礎的產品在市場上往往價格被低估.換言之,附加值愈低的商品,其最終產值愈被低估,出口初級商品的國家事實上在提供補貼,對出口商品的貧困國家的經濟有負面的影響.由於這種補貼沒有反映在國民會計帳上,這些國家的GNP(本來已夠低了)可能仍是被高估了,此外,自然資源的消耗也引發了世代間的公平問題,也就是說,下一代的可用資源可能被上一代的人提早用掉了,使下一代人的可用資源減少,影響下一代人的生產力及生活水準.

SNA不包括清潔成本(Cleanup Costs)對環境的損害.清潔成本指花費在環保方面的開支.這裡存在著矛盾現象.私人企業的環保費用(defensive environmental expenditures)的增加屬於營業成本的一部份,可使其產出的附加值減少.但公共部門或家計部門的清潔成本算作GNP的增加,而相對引起的對環境的損害反而未包括在內.另一方面,對環境有利的投入通常被低估.

從以上的批評可知利用傳統的SNA所得的GDP或GNP並不能代表一個國家真正的成長,或國民的福利.

環境會計的初步方法
環境會計之開發工作由聯合國際統計局(UNSTAT)為主要連絡者,參加的機構有聯合國環境規劃署(UN Environment Programme),世界資源研究所(World Resource Institute),聯合國開發總署(UNDP),及世界銀行等國際機構以及許多非政府機構,目前正在進行整合以發展出一組綜合指標為目的.

對國民會計帳以環境因素加以調整而得到環境調整後之國內淨生產(簡稱EDP, Environmentally Adjusted Net Domestic Product)以及環境調整後之淨收入(簡稱ENI, Environmentally-Adjusted Net Income),可以較正確的反映真實收入(True Income)及環境服務(Environmental Services),包括實質資本(人造資本)及自然資本的折舊,排除環保支出,以及包括經濟活動對環境破壞的成本.  由於許多有關環境的實際資料搜集困難,加上不易對有關因素用貨幣價值來加以量化,以上EPP及ENI的估計並不容易.

世界銀行和聯合國過去十年密切合作以改善SNA,建立稱環境調整會計經濟會計體系(SEAA-System for Environmentally-Adjusted Economic Accounts)擬整合環境的資料在 既有的SNA系統下,但儘可能保持SNA的觀念和原則,將環保成本和利益,以及自然資源和 環保支出列為SNA衛星體系(Satellite Accounts)與原來SNA相一致.兩個機構與幾個國家合作利用新開發的會計系統做過案例研究,成為環保會計的試點案例,其中最具代表性的是墨西哥和新幾內亞.這兩個試點案例在進行中也正是聯合國統計局草擬環保會計體系的同時,因此,有互相有回饋(feedback)的機會.  截至1996年中，其他已在做或正在編製環境會計(的國家包括澳大利亞，加拿大，哥斯大黎加，芬蘭，法國，德國，印度，印尼，日本，荷蘭，紐西蘭，那威，菲律賓，瑞典，坦桑尼亞，泰國，英國，美國，以及辛巴威‧

墨西哥案例與台灣援用其方法可能性
由於墨西哥的經濟情況與台灣有點類似﹝國民所得高﹞, 以下介紹墨西哥對1985年所做的環保會計
.  要從事這估計工作需要地主國統計局和環保署的合作及搜集資料.首先從統計局的國民所得帳出發,加以環境因素加以調整.環境因素以墨西哥為例為石油資源的耗用,環境資源的耗損,以及土地利用及森林資源的流失.

估計方面分為以下四階段: 

(1) 將基本SNA帳擴充加以人造資產平衡表(Produced Assets). 計算出折舊後由GDP減去折舊成為標準的NDP.

(2) 估計石油資源之耗用(此點不適用於台灣)及森林及水土資源之損耗.

(3) 估計環境劣化(degradation),包括空氣及水污染,土壤污染,地面水之耗用,固體垃圾之存放所引起對環境之退化.

(4) 土地利用以及森林之流失.

估計結果,墨西哥1985年的GDP為47.4 billion pesos,扣除人造資本折舊$5.3 billion, NDP為42.1 billion,環境調整後之淨產EDP1=NDP扣除環境消耗及土地使用(2.4 billion)=39.7 billion，為NDP的94％‧  把EDP1扣除環境的劣化(3.2 billion),則得到EDP2=EDP1-環境劣化=36.5 billion ,為NDP的87％.

綠色國民所得帳的基本概念








國民財富之估計
近幾年來在國際組織如聯合國和世界銀行的推動下發展出不少有關環境和永續發展進步的指標，其中與總體經濟有關，最重要的有三種，即綠色國民所得帳中之淨國民生產(green net national product)，真實儲蓄率(genuine saving)，及財富(Wealth)。綠色國民是流量概念，代表傳統的NNP加上自然資源的耗損、勞力、資本及自然資源的生產性勞務及成本。真實儲蓄也代表了考慮自然資源的耗損和因污染帶來的損害後的真實儲蓄率。國民財富包括人造資本,人力資本及自然資源‧這三個指標可以互相補充‧初步研究得到的結論為:

(1) 人力資本在經濟發展中扮演最重要的角色,人力資本超過自然資本和人造資本的總和,而自然資本多於人造資本.

(2) 真實儲蓄對決定未來的生產力扮演重要的地位.

國民財富的估算基本上是根據世界銀行永續發展部門所發展出來的一套方法。財富是一存量的概念，代表社會所有資產的存量。傳統的資產只包括生產性的資產(produced assets)，也是傳統國民所得帳中的投資和資本存量。這裡為了永續發展的目的，資產包括自然資源或自然資本(natural capital) 及人力資源和社會資本。生產性的資產，例如機器，廠房，建築固然可使一個社會根據這些資產來創造更多的財富或福利，但自然資本和人力資本也同樣可使一個社會根據這些資產來增加財富和福利。許多國家，例如日本及東亞四小龍本身並沒有太多自然資源，但其經濟增長迅速形成東亞奇蹟，主要的原因是依靠豐富人力資源。自然資源豐富的國家例如馬來西亞和印尼，如果能善用這些資源，也可快速提高經濟發展的層次。
世界銀行曾對大約100個國家進行國民財富的估算，並換算成以美元表示的平均每人國民財富，並進行國際比較，所得的結果與傳統只看生產性資本存量的結果有很大的不同，例如人力資本在國民財富中所佔的比例高達40%~80%，而自然資本的比例變化相當大，在2~40%之間，而生產性資產的變化反而相對較低，在15~30%之間。

遺憾的是世界銀行對國民財富的估算並未包括台灣，因為台灣不是會員國。目前東華大學在國科會的補助下擬利用世界銀行所發展出來得方法估算台灣的國民財富，並利用世界銀行對其他國家的估算來進行國際比較。
表1-1    全世界區域性每人平均國民財富的比較，1994

	
	總財富
	人力資源
	生產性
資產
	自然資源
	人力資源
	生產性
資產
	自然資源

	
	
	
	US$ per capita
	
	Percent
	Share of total 
	wealth

	North America
	326,000
	249,000
	62,000
	16,000
	76
	19
	5

	Pacific OECD
	302,000
	205,000
	90,000
	8,000
	68
	30
	2

	Western Europe
	237,000
	177,000
	55,000
	6,000
	74
	23
	2

	Middle East
	150,000
	65,000
	27,000
	58,000
	43
	18
	39

	South America
	95,000
	70,000
	16,000
	9,000
	74
	17
	9

	North Africa
	55,000
	38,000
	14,000
	3,000
	69
	26
	5

	Central America
	52,000
	41,000
	8,000
	3,000
	79
	15
	6

	Caribbean
	48,000
	33,000
	10,000
	5,000
	69
	21
	11

	East Asia
	47,000
	36,000
	7,000
	4,000
	77
	15
	8

	  Taiwan*
	224,300
	193,600
	27,800
	2,900
	86
	12
	 2

	East  & Southern Africa
	30,000
	20,000
	7,000
	3,000
	66
	25
	10

	West Africa 
	22,000
	13,000
	4,000
	5,000
	60
	18
	21

	South Asia
	22,000
	14,000
	4,000
	4,000
	65
	19
	16


資料來源：Kunte, et al. (1997)。台灣: 溫英幹，賴昱秀估計。
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經濟活動的描述











Ｃ﹒環境資源於經濟用途上的價值設算


Ｄ﹒國民所得帳的擴充





Ａ﹒傳統國民所得帳中的環境相關項(貨幣價值) 








環境統計資料的編制架構





環境與社會經濟相互關係的描述





Ｂ﹒環境—經濟相關之實物平衡表





概念的延伸和修改





傳統國民所得帳的基本概念








� Material from other sources than the textbook is marked by *


� 見柏雲昌(1996)


� 見World Bank(1992),P1


� 參見World Bank(1995),P1-2,United Nations (1993)


� United Nations, et al.(1993)


� 參見Lutz(1993),P1-2; Munasinghe(1993),P.11;World Bank(1992),P.35


� Lutz(1993),p2


� Hamilton and Lutz (1996),pp. Ch. 4


� 見Lutz(1993),P.85-107及 Hamilton and Lutz (1996)，pp.25-27.


� Kunte et al. (1997)
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