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課程進度(07)：永續性指標與評估工具 
Sustainability Indicators, Metrics, and Assessment Tools 

● DEFINITION OF SUSTAINABILITY 
 Defining Sustainability 
 Sustaining the current state of welfare, closely related to environment: resources depletion, 

waste handling, recycling, and preservation of biodiversity 
 “Sustainable development is development that meets the needs of the present without 

compromising the ability of future generations to meet their own needs” 
 The Triple Bottom Line (TBL): Environmental, Social, and Economic metrics 
 Sustainability is the possibility that humans and other forms of life will flourish on the planet 

forever 
 Sustainability ~ (AP/I) = 1/T => Ratio of human quality of life to environmental impact (*) 

 The Triple P: People, Planet, Profit/Prosperity 
 “People”, the social consequences of its actions 
 “Planet”, the ecological consequences 
 “Profit”, the economic profitability of companies (being the source of “Prosperity”) 
 From this “Triple P” perspective, an organization that considers a strategy of sustainability 

must find a balance between economic goals and goals with regard to the social and ecological 
environment. 

 Four context levels: Planet-Society-Business-Engineer (Jonker and Harmsen, 2012) 

● SUSTAINABILITY INDICATORS 
□ Indicator vs. Index 
 In context of economics, an indicator is a measure, such as unemployment rate, which can be 

used to predict economic trends; while an index is a single number calculated from an array of 
prices or of quantities. 

□ SMART (Reddy et al., 2019) 
 Specific, Measurable, Actionable/Achievable, Relevant, Timely 
 MRV (GHG Emission Inventory): Measurable, Reportable, Verifiable 
 Fundamental Principles for Effective Disclosure (TCFD): 7 Principles (*) 

□ UN Sustainability Indicators (UNDESA, 2007) 
□ EU’s Indicator System of Sustainable Development (EC, 2009) 
□ Taiwan’s Indicator of Sustainable Development 
 聯合國於 1996 年發表第 1 版永續發展指標系統…後續…分別於 2002 年及 2007 年發表

第 2 版及第 3 版永續發展指標系統…第 2 版指標架構與聯合國第 3 版指標架構同為「面

向」、「議題」、「指標」之三層次 
 面向：環境、國土資源、生物多樣性、生產、生活、科技、城鄉文化、健康、治理、參與 
 「國家永續發展指標系統評量」=> 107 年永續發展指標系統評量結果報告（第二版系統） 
 『永續台灣向前指』 

□ Sustainable Development Indicators for Organizations (?) 
□ Sustainability Indicators for Engineering projects: The Triple Bottom Line Indicators 

http://sedac.ciesin.org/openmeeting/downloads/1006029486_presentation_tdietz_riopaper.doc
https://www.tcfdhub.org/Downloads/pdfs/E18%20-%20Fundamental%20principles.pdf
https://sustainabledevelopment.un.org/content/documents/guidelines.pdf
https://ec.europa.eu/eurostat/web/products-statistical-books/-/KS-78-09-865


 

 
 



 
● SUSTAINABILITY METRICS 

□ Positive vs. Negative Indicators/Indices 
□ Physical Units 
 Energy: kWh, KLOE… 
 Pollutants: concentration vs. ‘total emission’ 

□ Monetary Values. 
□ ‘Human Dimensions’ 
 Qualitative measures 
 Preference 
 Interval measures 

Environmental sustainability indicators: 
 Greenhouse gases and other air emissions 
 Contributions to climate change 
 Use of fresh water resources 
 Impacts to soil 
 Utilization of raw natural resources 
 Impacts to surface water or groundwater 
 Use of recycled/repurposed materials 
 Overall waste generation 
 Diversion of waste materials from or to landfill facilities. 

Economic sustainability indicators:  
 Direct and indirect job creation within the community 
 Direct and indirect investment within the community 
 Facilitation of government grants for the project and community as a whole 
 Long-term tax and revenue generation within the enhanced community 
 Degree of highest and best use (HBU) achieved by the engineered project. 

Social sustainability indicators: 
 Enhancement of community aesthetics 

 Enhancement of quality-of-life features (e.g. improved transportation opportunities 
or recreational facilities) 
 Public participation in decision-making 
 Educational and job training opportunities 
 Interaction between community groups 
 Emotional ownership of the community in an engineering project 
 Improved physical and mental health and well-being of members of the community 
 Enhanced social opportunities for members of the community 
 Strengthening or enhancement of existing community institutions (e.g. recreational 

organizations, charitable foundations, and houses of worship). 



□ Environmental Impact Categories 
 Global climate change impact category – carbon dioxide (CO2) equivalents 
 Acidification impact category – sulfur dioxide (SO2) equivalents 
 Eutrophication impact category – nitrogen (N) equivalents 
 Ozone depletion impact category – trichlorofluoromethane (CFC-11) equivalents 
 Photochemical smog formation impact category – ozone (O3) equivalents 
 Human health particulate matter impact category – fine particulate matter (PM2.5) equivalents 
 Human health cancer impact category – comparative toxicity unit cancer equivalents 
 Human health noncancer impact category – comparative toxicity unit noncancer equivalents 
 Eco-toxicity impact category – comparative toxicity unit eco-toxicity equivalents. 

□ Steps for constructing a composite indicator (OECD, 2008) 
1. Developing a theoretical framework  
2. Selecting variables  
3. Imputation of missing data  
4. Multivariate analysis  
5. Normalisation of data  

6. Weighting and aggregation  
7. Robustness and sensitivity  
8. Back to the details  
9. Links to other variables  
10. Presentation and dissemination  

● SUSTAINABLE DEVELOPMENT GOALS 
□ UN Sustainable Development Goals 
 The 17 goals 
 169 targets, 247 indicators (231 unique indicators) 
 UN SDG Report: https://www.un.org/sustainabledevelopment/progress-report/ 
 Measuring Distance to the SDG Targets 2019: An Assessment of Where OECD Countries Stand 

□ Taiwan Sustainable Development Goals 
 The 18th Goal 
 143 項具體目標(targets)與 336 項對應指標(indicators) 

● HOMEWORK ASSIGNMENT #3 (Due 2020/04/21): 
請蒐集、整理相關指標或指數，繪圖並探討台灣地區之經濟發展與環境保護是否出

現「脫鉤現象」？經濟發展相關指數建議可考量人均 GDP，環境保護建議可考量每

人每日垃圾清運量或空氣品質良好日數百分比。 

https://www.oecd.org/els/soc/handbookonconstructingcompositeindicatorsmethodologyanduserguide.htm
https://www.un.org/sustainabledevelopment/progress-report/
https://www.oecd-ilibrary.org/development/measuring-distance-to-the-sdg-targets-2019_a8caf3fa-en


 

聯合國 SDGs 與台灣永續發展目標之比較 


