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“To understand better is valuable even when we 
cannot understand perfectly.” 
by Baggini Julian (2012: 65)   
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大綱

1. 人類現今面對的是什麼樣的地球

2. 教育與生活融入永續發展勢在必行

3. 性別無所不在-17項指標各個有性別
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不提供講綱，請專心聽講，參與討論。



By 2030/2050, how old are you?
What kind of earth do you want to live on?

• Mankind runs out of the earth

• 1/4 surface soil (表土)

• 1/5 arable/cultivable land 

• 1/3 forest

• About 1,000 species are extinct 
every year

• It is estimated that one third of the 
species will be extinct or 
endangered in 2050 (the sixth mass 
extinction)

• Dr. Peter H. Raven (2000) in Taiwan, 
Sinica



About twice 
the size of the 
USA  gone Dessert, dunes, salt flat 

Farming: Stone Age Farmers 

of the Savanna

Population < 50 million 

Population < 603 million 

2022, Population > 7.9 billion 

Population > 1.65 billion 

2050, population around 9.7 billion



2013 年5月9日人類歷史上第一次！二氧化碳濃度突破 400 ppm



出處： https://www.rti.org.tw/news/view/id/2020597
2019年5月11日 封城無助減碳 5月大氣二氧化碳濃度再創新高

https://www.rti.org.tw/news/view/id/2020597


https://www.weforum.org/agenda/2021/02/air-pollution-megacities-covid-lockdowns/

https://www.weforum.org/agenda/2021/02/air-pollution-megacities-covid-lockdowns/


希波克拉底（Hippocrates）-
人類是專性需氣生物 (氧氣)

Source: University of Michigan-Medical School https://www.med.umich.edu/trans/transweb/faq/q3.shtml

https://www.med.umich.edu/trans/transweb/faq/q3.shtml




QA: The 6 major points of IPCC report 2021/08/09

https://www.weforum.org/agenda/2021/08/u-n-sounds-clarion-call-over-irreversible-climate-impacts-by-humans/

https://www.weforum.org/agenda/2021/08/u-n-sounds-clarion-call-over-irreversible-climate-impacts-by-humans/


6 major statements of IPCC(聯合國氣候專門委員會) in 2021

1. Humans are the blame: "It is unequivocal that human 
influence has warmed the atmosphere, ocean and land.“ 

2. Temperatures will keep rising: “even the severest of cuts are 
unlikely to prevent global warming of 1.5 degrees Celsius 
above preindustrial temperatures.”

3. Weather is getting extreme
4. Artic summers could soon be free of ice by 2050
5. Seas will rise no matter what: Even if global warming were 

halted at 1.5C, the average sea level would still rise about 2 
to 3 meters (6 to 10 feet), and maybe more. “We are sinking!”

6. Running out of time: Only within one decade, Cooperate or 
parish. Stick to the carbon credit. 



1. Human activities are the cause of global warming 



2. Temperatures will keep rising 



3. Weather is getting extreme



4. & 5. Artic summers could soon be free of ice
Seas will rise no matter what



6. We are running out of time!!! 





對策：精準農業、抗旱作物開發與糧食多元化



更熱、無法預期、搶糧搶水搶土地搶資源、不宜人居的地球

• 現今所謂的史無前例，未來
很快就會變成日常。

• 2100年以前，同等規模如珊
迪颶風的水災在紐約惠更常
見17倍，卡崔娜等級的颶風
則會頻繁變成2倍。

• 從全球來看，只要地球升溫
一度，4級和5級颶風生成頻
率便會增加25%-30%。



From Millennium Goads to 
Sustainable Development Goals

2015-20302000-2015





In 2016, the Paris Agreement on 

climate change entered into force, 

addressing the need to limit the rise 

of global temperatures. SDGs were

in the center of action plans.



An outcome and solution to the 
imbalance of globalization 

In 2015, 193 member countries adopted the 

2030 Agenda for Sustainable Development 

and its 

17 Sustainable Development Goals by

the United Nations.



vision
• a universal call to action to 

1. end poverty, 

2. protect the planet

3. ensure all people enjoy peace and prosperity

• All 17 Goals interconnect, 

meaning success in one 

affects success for others.

環環相扣、彼此連動



Specific requirements 

• Governments, businesses and civil 
society together with the United 
Nations have started to mobilize efforts 
to achieve the Sustainable Development 
Agenda by 2030. 

• Universal, inclusive and indivisible, the 
Agenda calls for action by all countries 
to improve the lives of people 
everywhere.



Guideline and two main focuses

• Sustainable development is development that meets 
the needs of the present without compromising the 
ability of future generations to meet their own needs.
Two main focuses:

• the concept of ‘needs’, in particular the essential needs 
of the world‘s poor, to which overriding priority should 
be given

• the idea of limitations imposed by the state of 
technology and social organization on the 
environment‘s ability to meet present and future 
needs.



UN 2030 Sustainable Development Indicators (169 targets)
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https://www.eea.europa.eu/
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There's’ no Planet B, only Plant A 



二、教育與生活融入永續發展勢在必行-ESD

1. Education for Sustainable Development (永續發展教育)
2. 為了人類可以持續生存發展而進行的所有教育活動並於生活落實
3. ESD 不是也不等於 永續發展的教育

(只教SDGs，卻不探討背後原因、核心概念、社會脈絡以及全球
氣候行動以及平權策略)

4. Four major thrusts to begin work of ESD guided by UN

1. Improvement of basic education

2. Reorienting existing education to address sustainable development

3. Development of public understanding and awareness

4. Provision of training  



世界教育論壇《仁川宣言》2015 行動方案
1. 轉換學習(transformative learning) 

1. 教師中心→學生中心

2. 個別學習→合作學習

3. 學科內容導向→真實議題為導向

4. 教導態度→引導與改變心智模式以影響決定與行動

5. 個人行為→結構組織的改變
2. 處理永續發展議題，教育必須奠基於人文主義視角。
3. 包括：人權、尊嚴、社會正義、包容、保護、文化多樣

性、交織性議題(intersectionalities)、共同承擔責任、
課責性(accountability)

4. 包容與公平性：教育政策與資源必須有良好的配置與調
整，leave no one behind。



Five categories of SDGs
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Ecofeminism-Mother Earth
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1993
2017

2014



https://www.nytimes.com/2020/04/15/parenting/climate-change-having-kids.html

https://www.nytimes.com/2020/04/15/parenting/climate-change-having-kids.html


氣候變遷影響生育選擇/生育自主

JOHNS HOPKINS BLOOMBERG 
SCHOOL OF PUBLIC HEALTH.

• Alison Gemmill, an assistant 
professor,  survey shows women 
want fewer children now than they 
did a decade ago, and, in fact, they 
are having fewer children;

• the fertility rate in the United States 
reached a historic low in 2018, falling 
to 1.73 average births per woman 
from a 1957 peak of 3.77 births per 
woman.

MCGILL UNIVERSITY IN  
CANADA OVER 5000 STUDENTS 

• pledging to not have kids until the 
Canadian government takes more 
significant action to combat climate 
change. 

41
https://flaunt.com/content/wroq29hui3izt7tqrvh81ehlyo9158

https://www.cdc.gov/mmwr/volumes/69/wr/mm6901a5.htm?s_cid=mm6901a5_e&deliveryName=USCDC_921-DM16734
https://flaunt.com/content/wroq29hui3izt7tqrvh81ehlyo9158
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Shilpa Rani (2016) “Poverty Increases Vulnerability to Sexual Exploitation” 

Safecity Blogs, Sustainable Development Goals

https://www.safecity.in/category/safecity-blogs/
https://www.safecity.in/category/sustainable-development-goals/


electricity poor and gender



Electricity poor and Poverty





Source: Bryce: Robert (2020) A quest of power: Electricity and 
the wealth of nations. New York: Public Affairs.



Source: UN gender snapshot 2021
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氣候變遷加速惡化童婚與嫁妝陋習-以孟加拉為例 (黃淑怡/2015)

49

聯合國兒童基金會（UNICEF）2015的研究報告指出，孟
加拉29%女孩15歲前被迫結婚、65%女孩在18歲時便已婚，
全國婦女平均結婚年齡為11.2歲，竟比1980年代的統計數
字還低。

被迫早婚的女孩幾乎永遠的失學，她們尚未發育成熟的性
器官與身體因承受過早的性行為，發生大出血與併發症的
機率極高。

孟加拉更因缺乏普及的性教育與避孕政策（容易取得且價
格合理的避孕藥或保險套），其生產死亡率與嬰孩死亡率
亦高。家庭暴力與婚內強暴也層出不窮，近年來年輕女性
被潑酸毀容或被夫家遺棄又無娘家可回的社會案件也越來
越多。

根據澳洲GLASS研究團隊（Gender, Leadership, and 

Social Sustainability）在孟加拉三年蹲點的田野研究報告
指出，孟加拉氣候變異，加速導致童婚現象惡化，有單身
男性的家庭，便利用婚姻制度中女方需支付嫁妝的社會習
俗彌補農損災害，以養活家人。

http://www.unicef.org/media/files/Child_Marriage_Report_7_17_LR..pdf


▫ GLASS團隊在與地方耆老訪談的過程中發現，嫁
妝的風俗在1960年代前僅存在於鄉村地區，且嫁
妝的意義為「感謝男方家庭未來將對女兒一生的

照顧，不離不棄且忠貞一世」。

▫ 隨著孟加拉北方自90年代起長期乾旱，以務農為
主的北方村落缺乏穩定的糧食收成與販賣收入。

加上南方因全球暖化印度洋的水氣旺盛，颶風變

多、雨季過長，河水氾濫，人民流離失所。在飢

貧交加之下，父母急欲為家中的女孩找到可以託

付的人家，男性家庭便將收取嫁妝當成彌補農損

或天災的可靠經濟來源，演變至今，婚嫁成了油

水豐厚的一筆生意。

▫ 許多貧窮家庭負擔不起女兒嫁妝，只能將女兒賣

給人口販子從事性交易工作。

50
2017



https://www.worldbank.org/en/topic/disasterriskmanagement/publi
cation/gender-dynamics-of-disaster-risk-and-resilience
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2021

World Bank Gender 

Strategy 2016–2023 

(World Bank 2015b)

https://www.worldbank.org/en/topic/disasterriskmanagement/publication/gender-dynamics-of-disaster-risk-and-resilience


intersectional 
differences 

▫ Natural hazards are gender 

neutral; but the impacts are not. 

Men and women, boys and 

girls face different levels of 

exposure and vulnerability to 

natural hazards, driven by 

gender relations and 

discrimination in society.
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p.12
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p.22 EM-DAT: The International Disaster Database 



The importance of digital-financial inclusion 
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p.28
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戰爭中男人付出的是性命，女人與小孩則是先性後命
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當體制無法及時順應突發危機或時代變遷，
女性更易於陷入貧窮循環 (UN gender snapshot 2021)

• 美國：截至2021年1月，近千萬個工
作機會因疫情消失，其中受影響的女
性超過一半，而過去一年來有250萬
名女性因此離開勞動力市場，多數失
業或轉入所得更不穩定的勞動，而男
性則只有180萬人。

• 歐盟：從2020年3月至2021年2月之
間，失業人數增加了約240萬人，其
中婦女超過130萬人，女性的失業率
增長了20.4％，而男性則為16.3％。
幾乎所有歐盟國家都實行了短期工作
計劃，在2019年最後一個季至2020年
第二季之間，女性工作時間減少了約
18.1％，高於男性的14.3％，總時數
下降相當明顯。
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110年我國兩性薪資差距
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性別職業隔離 (垂直與水平)



QA: :How do you interpret this chart? 

Proportion of female students in higher education in 

Taiwan 

Source: MOE

2008 2018

5-year college 4-year university Master program Doctorate program 



The long-term statistics… 





專業領域的性別管漏現象-特別是在STEAM領域



Why are there so few girls studying in Science Programs-STEM?!



Are girls really so bad in STEM?

▫ OECD. (2015b). The ABC of gender equality in 
education: Aptitude, behaviour, confidence. PISA, 
OECD Publishing. Retrieved from 
http://dx.doi.org/10.1787/9789264229945-en

▫ P. 65 National Statistics Report 

http://dx.doi.org/10.1787/9789264229945-en




Background information for PISA 

▫ The Program for International Student Assessment (PISA) is an 
international assessment that measures 15-year-old students' 
reading, mathematics, and science literacy every three years. First 
conducted in 2000, the major domain of study rotates between 
reading, mathematics, and science in each cycle. 

▫ PISA also includes measures of general or cross-curricular 
competencies, such as collaborative problem solving. By design, 
PISA emphasizes functional skills that students have acquired as 
they near the end of compulsory schooling. PISA is coordinated by 
the Organization for Economic Cooperation and Development 
(OECD), an intergovernmental organization of industrialized 
countries, and is conducted in the United States by NCES. Data 
collection for the most recent assessment was completed in Fall 
2015.

▫ Taiwan has joined the PISA since 2006.  







https://www.weforum.org/agenda/2017/08/women-in-tech-gender-parity/?fbclid=IwAR1zV-5RqBeEZcXOk1KGuhS3NnnJaJzK7e6DjpWQg9OrUWjzZhCG98wy6FU

https://www.weforum.org/agenda/2017/08/women-in-tech-gender-parity/?fbclid=IwAR1zV-5RqBeEZcXOk1KGuhS3NnnJaJzK7e6DjpWQg9OrUWjzZhCG98wy6FU


Income inequality for less women in STEM



An innovation comes from compassion 



Hedy Lamarr (1914-2000)

▫ https://www.youtube.com/watch?v=Z0gu2Qh
V1dc

▫ https://youtu.be/NI8nOa9BvjY

https://www.youtube.com/watch?v=Z0gu2QhV1dc
https://youtu.be/NI8nOa9BvjY


Oxford Astra Zeneca vaccine-
the scientists who concerned the intersections of the world  

• Who is the hero behind the 
innovation of Oxford AZ vaccine? 

• Why AZ is so important to people in 
the low-income countries? 

• Barbie doll made of Oxford Vaccine 
creator

• https://youtu.be/a9SqlyEfyoI

https://youtu.be/a9SqlyEfyoI


Financial Times(2020 Nov. 04): 
How the Oxford-AstraZeneca vaccine works and 

why it matters?

• Price: cheaper • Transportation: easier to store

• Vaccines require “cold chains” to 
keep their active ingredients intact 
and stable while they reach patients. 

• The Oxford/AstraZeneca vaccine 
can be kept long term at 2C to 8C, 
the temperature of a conventional 
fridge. For comparison, the mRNA 
vaccines developed by 
Pfizer/BioNTech and Moderna
require much lower temperatures of 
minus 70C and minus 20C 
respectively.

https://www.ft.com/content/49d4a7ff-a20c-4ac2-84f7-d9dbab1d431f

https://www.ft.com/content/49d4a7ff-a20c-4ac2-84f7-d9dbab1d431f


After today’s lecture, please remember one more 
great female scientists who made our lives better

In Conversation with Professor Sarah Gilbert
https://www.youtube.com/watch?v=dQTfHy
UTLHA

https://www.bbc.com/news/uk-55043551

https://www.youtube.com/watch?v=dQTfHyUTLHA
https://www.bbc.com/news/uk-55043551


The woman who dare to travel-
the great legendary car engine  

• 放影片

The woman moves the world 

https://www.mercedes-benz.com/en/classic/bertha-benz/




For those who are interested in this topic

•





Knowledge FUNNEL
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Beaviour Chnage

Action

AWARENESS

EVALUATION

DISCOVERY

INTENT



感謝您的專心和耐心
歡迎來信討論

黃淑怡
國立臺灣科技大學通識教育中心

synh@mail.ntust.edu.tw; syhusr@gmail.com
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