Sustainable Development:
Theory & Policy

Week 5
Driving Mechanisms & Cognitive Factors

Professor Nazli Choucri

17.181 -17.182 Spring 2006




s W N

Contents

Theoretical Reminders
Population Dynamics
Resources & Energy

Technology Change

© 2003 Nazli Choucri- MIT




1. Theoretical Reminders
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Discussion of Dimensions

Master Variables
Population
Resources

Technology
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5.2 Population Dynamics

Lowest Common
Denominator
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Population
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Changes in Size, Coroposition or Distbuation
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Type of Education
— Education —— Lewel of Education
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—— BEmpowetrnent Groups

I Age-Specific Support Programs —| ?ﬁi’:n

—— Low-Cost Health, Housing, Other Services
Food £&id
Income Fedistribution Srstern

L Bafety Mlets —




Conventional vs. Emergent View

The problem is population growth

- rapid population growth (in developing regions) is the main source of
strain- therefore we must bring the rates of fertility down

- the goal is to stabilize population (which meant to reduce fertility first of
all)

- emergence of concerted population management policies
- politicization of population and of policies

The problem is the slowing of population

- questioning the built in positive feedback — driver — of demographic
variables

- what does it mean that populations cease to growth
- whose? How? © 2003 Nazli Choucri- MIT



Actvities &
Comnditions

Sustainahdlity
Problems

Scientific &
Technological
Solutions

Consumption

Consurmnption

Resource Use & Depletion ——{

Waste Accummulaton
Waste Management &

[mproving the
Production Process

Improved Conduct of
Collective Action

Effective &
Crvie Feedback

—

Searcity of Goods and Services
Lrrelihood & FProduction

Forms of Waste
Type of Waste

Treatrment of Waste
Waszte Collection
Waste Ilimirmization Behaior

Beduce Excess Consurnption

Beduce Luony Consurnption

Purchase Ivlulti-Parpose Goods

Purchase Goods that Becpuire Less Input i Use
Subgihiion to Errarnetalty Sngameble Goodsand Services

Ilamterance
Ivlarket Ssrstern
Begulations
Walue Charges




Urbanization

Activities&®& _ TJrbanization

Conditions

Povrerty “Imported” from OtherPoor Areas
thiough nmigration to Cites

Peorvertyr Endogeneonsly Created in the City
Congestion
Ivlarginalization
Ivlasz Political Tpheasal Potential
Contlict Die to Relatree Deprasations
FPollutinn
Health Effects

Fesource Constraints
Chstacles to Lcces Resources

Poverty Expansion —

L Socal Stress
Sustainability
Problems

Urban Pollution & Natural
Resource Shortages

L Spatlal D}mﬂ_ﬂ]ics — Cities and Ilegacities
Encroachent on Mon-Utbarn Sreas
— Solve High Density Problem/ [ Typeof Infrastructurs
Scientific & b i Targeted fireas
. Improve Urban Infrastructure — Intermediate City Developrent
Technological
i . . Foaral Infrastracture
Solutions L Density Management Strategies ——— Enlarging Clity
—— Uthan Loriculture

—— wWaste Management

City Planming and Ilanagernent
Police ForcelLaw Enforcernent
Health Services

Education

Functioning Mlarket/FRetail Ssystern
Dithers
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Relizions Oreardzations

Group specific Aetraty Groups

— TUrban Services —

+—— Strengthening Urban Commumtes —

L Fxpand Rural Services




Activities &
Conditions

Sustainahility
Problems

Scientific &

Technological
solutions

Unmet Basic Needs

— TTnimet Basic Needs

— Poor Quality of Life

— 1 Malhutntion

—— Health Harzards

__ Environmental Degradation

— Accessto Technology & Infrastructhure

L Entrepreneurial Opportunities

L Food Security

—— Powverty Alleviation Assistance

—— Enhanced Capacity Building

L Responsive Legal Systems

1

Insufficient Personal IWlaterial Goods

Laclk of Healthy & Humane Ernironenent
Insecurityin Lifestyle

Disease

Cender Inequalities

Income Constraints

DIvlarket Failure/Distribution Failure

Political Intervention

Asrmithnal Fahnes Thaetodiroial Flachasbons ([ Terporay Effects]
Techrical Failures

Lirmited Hygienic Ileasures

Beduced Irrmunities

Waste Ilanagernent Wleasure

Lirmatations of Lawrs to Protect Sound Bighits

Type of Technology & Infrastricture
Zrale of Techrnology

Beduce Chstacles
Typeof Busmess

Type of Support
Technical Innorrations
Distribution Efficiencies

Joh Creation

Improrred Fesorce beocess & Ivlanagernent
Empowerment of Women

Institutions

Smpport

Ilanagement Strategies & Ivlechanisins
Public & draarastration & Begulatory Bodies
Systerns & Instihitional Stroctures

- Improved Health & Environment Conditions

Tax Lawr

Tenure Lawr

Lahor Law
PropertsrLawr
Business Lawr
Informal Regulations




Activities &
Conditions

mustainability
Problems

mroientific &
Technological
molutinns

Migration & Dislocation

Migration atd Dislocation

— Stresses Related to Changes i Grougp C oevgoosttion

L Chatges it Density and Pattern

- Distribuation Tensions

Political Shifts

— Responsive Infrastracture Strategies

—— Resettlement Strategies

— DMligration Policies and Strategies

—— Safeguards to Humat and Hatural Habatats

t— Migrant Support Programs

_ Legal Status

Type of Flowr

Dhrection of Flonars
Characterstics of Flows
Status and Benefits

Types of Changes
Effects

Liosses from Conflict and Wiolence
Problems from Wartime Conditions

_|: Imperialism and Colomialism
State Bulding

Political Disconrse

——— Festrictive, Selective or Open Policies

Type of Mizration Flows Adnutted

— Mamtamfd ttan a Desred Popalabon Distdndion
Desiznating Places Where People Cannot Live
FPartimlar Eegulations for Valnerable Areas
Cither

Integration Support - To Acqure Hew Culhore
——— Prograns to Protect Sendie Cathire m Fecerrmzfirea

Enhancing Mizrant Capacity




5.3 Resources & Energy
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Energy, Resources, & Sustainability —
lllustrating Domains & Dimensions

e Energy Uses & Sources
e Forest & Land Use

e Water Use & Sources
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Energy Use & Sources

— Direct TTse (fuel wood, direct heat, stearn & related)
Activities & E U — Production of Electricity

{onditions ﬂﬂrg}? S€S ; Internal Combustion

— Distrbution of Transportation

Sustainahility — Depletion of Non-Renewable Resourees————— Proven and Estirated Global Reserves

S ] — Air
Problems _ Pollution — 1 Wastes
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Energy Efficiency

_|:D‘SM
—1

Scientific & —— Efhicient Use
Technological
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Crude oil prices since 1861

Crude oil prices since 1861
US dollars per barrel
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Courtesy of BP Statistical Review of World Energy 2006 and http://www.bp.com/statisticalreview/



http://www.bp.com/statisticalreview/

Proved oil reserves at end 2005

Proved reserves at end 2005
Thousand million barrels

Middle East
7427

Europe & Eurasia

Africa 140.5

5. & Cent. Ameri
ent. America 114.3

] 103.5
Maorth Armerica

Asia Pacific 595
40.2

Courtesy of BP Statistical Review of World Energy 2006 and http://www.bp.com/statisticalreview/
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5.4 Technology — Applications of
Knowledge and Skills

Material as well as
organizational Skills
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The Technology Revolutions

e Phases?

e Materials?

e Functions?

e Products — Processes?

Technology ‘Leapfrogging’
Technology & Sustainability
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