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Abstract

Environmental studies burst into the global scene in the 1960s and 1970s. 
The field has since achieved remarkable advances in science, social analysis, 
and public policy. Yet the future looks bleak because of failures to meet 
policy targets in climate, extinctions, and social welfare. There is great need 
for worldwide collaboration of natural and social science with institutional 
support to face these challenges.
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Our Environment: Past, Present, and Future

Outline
1. Encountering the Environment, 1945–1970 
2. Gaia: A model of environment and humanity
3. 1950–2000. Achievements of Environmental Science
4. 1970–2020. Advances in Environmental Policy
5. Today: Failure to Meet the Environmental Challenge
6. Future: 
 Part 1. Combining Social Sciences & Environmental Studies
 Part 2. Africa in 2075: Environment & Social Welfare
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1–1. Encountering the Environment
• Economic growth & decolonization – post-1945

• Reaction to pollution, poisoning, disease – 1950s
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1–2. People & the Environment

• Environmental social movements – 1960s:
   in Japan (poisons), U.S. (air quality), 
   Brazil (pesticides), Nigeria (civil war), 
   India (green revolution)

• Earth Day – April 22, 1970
• Earth Day worldwide, 1990

5



1–3. Academia & the Environment

THE ENVIRONMENT AS SEEN IN 1970
• Contemporary Environmental Studies: U.S., UK, Denmark 
 [programs today in every world region]

• 1970s studies of past environment: 
 [disease history, agriculture, ecology]
• Locating environmental analyses by early observers: 
 [of geology, botany, climate]

• Reactions against environmentalism:  
 [corporate giants, supporters of free markets, opponents of immigration]
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2–1. Gaia: Environment & Humanity
GAIA IN THEORY
• 1970s James Lovelock, inorganic chemistr, observed reactive 

gases oxygen & methane in Earths atmosphere. 
• Hence, algae used sunlight, water, & carbon dioxide to create 

oxygen via photosynthesis, linking biosphere to lithosphere 
and atmosphere at constant temperature of 10 – 20 oC. 

• A life-sustaining system – mother Earth, or Gaia. 
• Microspecies and creation of oxygen-centered atmosphere, 

stable temperature, and life.
• An early version of fundamentally multidisciplinary thinking.
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2–2. Gaia: Environment & Humanity

APPLICATIONS OF THE GAIA CONCEPT

• My interest: linking Gaia (Earth System) to an emerging 
Human System

• Human System emerged with speech and occupation of 
Earth; expanded and colonized parts of Gaia

• Relations of Gaia and Human System, long consistent, 
became unbalanced in recent times.

• Lovelock revised his thesis of Gaia’s stability in 2004.
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3–1. Achievements of Environmental Science
DISCOVERIES IN TIME AND SPACE, 1950 – 1990
   . . . with two types of complex analysis

Earth’s Orbital Fluctuations:
Eccentricity, Obliquity, and Precession

Milutin Milankovitch, 1927

Source of variations in insolation
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18 O/16O ratio seen as 
representing 
ocean temperature 
over times set by 
orbital changes.

3–2. Achievements of Environmental Science
Fossil record linked to Earth’s orbital changes (Cesare Emiliani 1955)
Fossil algae – foraminifera – found on sea floor in Swedish studies

Nicholas Shackleton in 1967 showed that lighter 16O was drawn from 
ocean into ice sheets. MIS thus reflects both temperature and  Ice Ages.
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Maritime isotopic stage (MIS) – periods of warm (odd) and cool (even)  temperatures.



3–3. Achievements of Environmental Science

Ocean-floor spread and 
paleomagnetism, 1958 - 1962 Plate Tectonics, 1965 - 1967

UNESCO Programs: International Geophysical Year, 1957-58, 
     International Biological Program 1964-74. 
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3.4 Achievements of Environmental Science

• Measuring atmospheric CO2 
1958-65 – Charles Keeling, 
Mauna Loa (Hawaii) station. 

• By 1965, rise in CO2 was clear, 
raising global warming concern.

• Next step: modeling impact of 
CO2 on climate 1965-1988 
(using satellite, ice-core data)
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Simple studies, big implications (1):



3–5. Achievements
     in Climate

Manabe 1967; 
Nobel Prize 2021
Effects of CO2 
on temperature

• Syukuro Manabe completed 
1967 1-dimensional (column) 
model of atmosphere. He 
predicted doubling CO2 would 
add 3o C to temperature. Nobel 
Prize in physics 2021.
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Simple studies, big implications (2):



3–6. Achievements in Climate
Successive elements of climate modeling: Manabe (atmosphere) &       
James Hansen (ocean). Then oceans, clouds, reflection from snow, ice 
cores for past data, pollution-generated aerosols, varying solar activity, 
volcanic activity, flaws in instruments.
Advances in science brought funding for collaboration.
1979 Woods Hole meeting. Expansion of worldwide data banks.

Intergovernmental Panel on Climate Change (IPCC) 1988..
       Tasks: 1)Risk of climate change; 2) Potential impacts; 3)Options for prevention

• 6 Reports: 1990, 1995, 2001, 2007, 2013, 2021

• Rio meeting 1992, Kyoto Protocol 1997–2005, Paris Agreement 201514



3–7. Achievements of Environmental Science 
Temperature for the past 100 million years – as of 2004
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4–1. Advances in Environmental Policy

POLICY CHANGE in the 1970s
• Japan’s Basic Law for Environmental Pollution Control, 1967
 Active regulation to 1990
• U.S. Environmental Protection Agency, 1970
 Active beginning, restrictions loosened from 1973
• Stockholm Environment Conference 1972 –
 Formation of UN Environmental Program; conveyed
 interaction and significance of environmental issues 
• Environmental impact reports from 1970
 Valuable tool, if not always applied
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4–2. Advances in Environmental Policy
POLICY CHANGE 1980 – 2020:
• Montreal Protocol (1987) restricting release of ozone-depleting 

chlorofluorocarbons. Discovery of the threat 1973-85. 

• Rio Conference (1992) – Sustainable Development [growth vs. contraction]
• Kyoto Protocol (1997–2005, 192 signatories) [monitoring, registry, compliance] 
• Paris Agreement (2015): limit warming to 1.5–2 oC (196 signatories) – but 

warming is already 1.1 oC

• UNESCO formation of International Scientific Council (2018), linking natural 
science and social science in a common effort. 

• (Discipline of History remained outside ISC, among Humanities disciplines.)

• Earthshot Prize (Prince William of UK), awarded 2021, 2022, 2023 in 
categories of Nature, Air, Oceans, Waste, Climate.
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5–1. Failure to Meet the Environmental Challenge
1970–2000: GROWTH & PROFITABILITY VS. EXTERNAL EFFECTS

• Multinational firms (MNEs) and discipline of International Business 
(IB). expansion 1950s, 1970s, 1990s. Lobbying & tax evasion.

• G77 formed 1964; call for New International Economic Order (NIEO). 
G7 (1975), rejected NIEO 1980s.  G77 (up to 134 nations) persists.

• Neoliberalism from 1980 – privatization, deregulation, welfare cuts, 
Structural Adjustment. Environment as a subtopic within energy. 

• World Economic Forum (Davos) – corporate progressives, from 1971,  

• Soviet bloc & G77 – avoided environmental concerns to press for 
growth.

18



5–2. Failure to Meet the Environmental Challenge
SINCE 2000: Inherited and emerging crises

• Big-power refusals: U.S. left Paris Agreement, 2018–21.  

• OECD and academia neglect welfare economics, group behavior, 
global & historical social statistics. CHIA dataset project (U. of 
Pittsburgh 2011-16). Surviving centers of global study, including 
Osaka. 

• Klaus Schwab, The Fourth Industrial Revolution (2017), pro-
environment faction at Davos; elite-only plan.

• National leaders: Denmark, UK, Finland, Malta, Sweden, Luxembourg. 

• Is 2 oC warming likely by 2050? I would say: Disaster seems likely.
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6–1. Future, Part 1. Combine Social & Natural Science

ANALYZING PROBLEMS IN SOCIAL BEHAVIOR, DATA & ANALYSIS
• Needed framework: 1-dimensional analysis plus collaborative 

analysis of social obstacles to policy change
• Needed theory: Hierarchy vs. collaboration. Individualism vs. types 

of group behavior. Social institutions, democracy, and diversity. 
• Needed data: global and historical data at all social levels. 
• Campaign for reform of UN Security Council vs. big-power vetoes
• Study COVID experience of malfunctioning institutions.
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6–2. Future, Part 2.
Africa & World, 2075

2050, growth stops, except Africa

2075, Africans as 1/3 of humans.

African environmental conditions:
    Drought, heat, floods, storms

African social conditions:
    Health – Education – 
 Occupations - Migration 
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