MIT OpenCourseWare
lhttp://ocw.mit.edu

17.181/17.182 Sustainable Development: Theory and Policy
Spring 2009

For information about citing these materials or our Terms of Use, visit:|http://ocw.mit.edu/terms.


http://ocw.mit.edu
http://ocw.mit.edu/terms

ASSUMPTIONS

If knowledge Is power, we must harness
the power of knowledge for managing social
transformations.

Knowledge e-networking creates new
possibilities for all types of empowerment

eNetworks are powerful catalysts
for voicing social demands & forging
development trajectories
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What is GSSD?

® Global Knowledge e-Network of e-

Networks

® Structured Knowledge

® System for Multilingua

® Decentralized Knowlec

about Sustainability
e-Networking

ge Provision

N. Choucri




Global Context
2009

Globalization & World-wide eConnectivity
Increased Knowledge Intensity

Decentralized Knowledge Provision &
Management

Persistent Gaps between Knowledge & Policy
New Technologies for Knowledge Networking
Search for ‘Leapfrogging Strategies’
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SSD

Sustainability Challenges

A serious problems facing decision-makers,
scholars, & analysts is inability to access to the
body of relevant and contextually rich knowledge.

Simply locating knowledge of relevance often
among to a serious problem
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Il. The IT Connection —Why e-
Tools?

Supporting Sustainability
e de-materialization
» de-spacialization
e de-centralization &
e de-massification

Reducing Disconnects
e Information & Use
e Stakeholders & Government
e Planning Agencies & Activities
e Policies & Feedback

N. Choucri




¢ Internet Global Infrastructure Diffusion

Original graph was removed due to copyright restrictions.
The graph on the website below is a replacement.
http://www.flickr.com/photos/eszter/177313399/




Knowledge Value-Chain

Repeat Value Creation

Knowledge
Value Evaluate & Update

Understand K-value

Contextualize Knowledge

Refine Knowledge tools
Web-based models & tools

Connect Knowledge Systems

Access Embedded knowledge

Raw Information

Knowledge Content

-
-
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/. \
Dynamic Knowledye &
Vh\lue Creatio
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S5D

,-'ﬁ.d &

Identifying Problems & Creating
Solutions — Select Issues

- What ‘problems’?
- What ‘solution’ strategies?

- Ontology Matters — Knowledge & its
Organization

- Knowledge Provision, Sharing,
Management and Distribution
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Specific Barriers to
e-Knowledge for Sustainability

CONCEPTUAL AMBIGUITIES
A\ EXPLOSION of INFORMATION

UNEVEN e-FACILITIES
" LIMITED LOCAL CONTENT

ENGLISH DOMINATES INTERNET

N. Choucri




The World Today

350 Million People Speak English
as their Native Language

5.7 Billion Speak Something Else

Source: The World Bank




What does GSSD ‘Do’?

1. Web-based system of hierarchical, nested, domain
representation for complex systems

2. Selective portable knowledge base, multi-disciplinary
perspectives, updated as needed

. Diverse Navigation & Search Options over the
knowledge-base extracted from the Internet

4. Customized workflow for multi-lingual knowledge

networking and management
N. Choucri




GSSD - Strategies
to Reduce e-Barriers

- Providing Coherent Conceptual Framework
- Multidisciplinary views
- diverse aspects of ‘sustainability’

« Managing Explosion of Information
- Knowledge screening for quality
- Cross indexing of content

 Enabling Multilingualism and Localization
- Mirror sites
- Partnerships & in-kind contributions

N. oucri




What does this require?

Knowledge Network and
Networking

Ontology of Sustainability —
Structuring and Framing

Evolving Knowledge Base

N. Choucri




A. Knowledge Network

e Computer-assisted organized systems of discrete
actors with knowledge producing capacity

e Combined through common organizing principles
e \Whereby actors retain their individual autonomy

e Networks enhance value of knowledge to actors
& motivate further knowledge expansion
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B. Knowledge Base -
e-Library & url’s

® Selected from evolving Internet Materials
of roughly 250 Institutional Holdings

e Over 3000 Indexed Content, with
with Multi-disciplinary & Diverse Views

®* Include concepts & theories, indicators & measures,

models & cases, agreements & organizations,
policy, strategy & decision

N. Choucri




C. Ontology of Sustainability

Domains — topics

Dimensions — issues

Connectivity — linkages

Frames — skeletons & slots to fill out
Knowledge base — e-library’

N. Choucri




GSSD  Conceptual Framework - Slices

NS

>
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Conceptual Framework - Rings

International Responses
Social Solutions

Technical Solutions

Problems

N
\

Technical Solutions
Social Solutions

International Responses
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Organization
Provision
Management
Retrieval

of

Knowledge

i

The Frame System

Domain — The Topics*

Intersection of
Domain and Dimension

< J,\‘& Dimension — The Issues**
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Notes: * Recall Figure 4.9
** Recall Figure 4.10



Industry & Manufacturing
Example

Industry

ation Unmet Basic
Needs
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Slice:
Industry

Rings:

Activities &
Conditions

Sustainability Problems

Scientific & Technical Solutions

Social, Economic, Political,

& Regulatory Solutions

N. Choucri




&850 (Conceptual Framework

Industry Mobility Agriculture

| Forest &
Trade & Flnance\ A - | / Land Use

Energy Use

& Sources = T—_ L Water Use &
! Sources

Governance &
Institutions

Migration &
Dislocation

Unmet Basic Consumption
Needs ..
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GSSD International Response &
NS Global Accords

Conventions . | Private-Public
o § Partners

Trade Regimes
_. | Economic
Tech. Agreements . | Adjustments

)

Agenda 21 | Monitoring
Population Policies . & RS nE

Modes

Dev. Mechanisms
i | Institutional
Peace Strategies 1 o Strategies

Codes of Conduct
Environment Accords
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Actrrties &
Conditions

Sustainability —
Problemmns

Scientific &
Technological
Solutions

Agriculture

Agriculture
— Impacts of Chetnicals and Pollutants

—— Darnage to Matural Systems

socin-Econotnic Dislocations

— [mproved Agricultural Practices

—— Biotechnology Innovations and Use

—— Improved Markets and hiechatisms

——— Gowerntnent Owersight

| [mproved Socio-Economic Conditions

L DMew Policy Fesponses

Lgnicultural Production

Dlanagernent of Supply and Dernand

Irpacts on Land, Water and &ir

Damages Due to Indgation Systemns
Darnmirg/Drersion of Brvers

Wasting of Water via Evaporation

Irpacts of Production Choices

Ecological Dislocations

Econorude Impacts

Social Trapacts

Hazards and Wastes

Dlisrnaragerment and Mlisues of Technology
Better Farmn Ilachinery and Inigation Systerns
Less Darnagirge Fertilizer & pplication Iethods
Irproreed CapitalT shor Balances

Mimirnizing Usze of Hazardons Chernicals
Principles and Practices

Improveed Genetically Engineered Plans
Ireproseed Breed Productmatsy

& bvanices n Tizsue Culture

Efftctrve Financial Instrrments

Irprovved Mlarket Becess and Perforrmarce
Beliable Sources of Finance for &griculture
Ilarket-Based Ivleasures for Regnlation
Provision of Resources

Enforeing Standards in Inputs and Processes
Llonitonng of Stocks, Perforrmance and Cluality
Innoreation in Policies and Credit Facilities

—— Reduction/Terrunation of Debt

Improeved Incorme Distribution

Better Working Conditions

Enhanced Fole of Woren

Irproeed Health and Sanitation Conditions
Forrnal Intra and International Cooperation
Inforraal Intra and Intermational &etrvities
Enharced Institutional Collaboration

Mew Policies and Prineiples




Agriculture

Actrnties &
Conditions

Agriculture
— Impacts of Chemicals and Pollutants

Sustamability Damage to Matural Systerns
Prohlems

Locio-Eootiotnic Dislocations




Improved Agricullural Practices

Biotechnology Innovations and Use

— Improved Markets and Mechamsms

—— Government Owersight

| Improved Socio-Economic Conditions

- Mew Policy Responses




PRI T T Agricaliural Production
Agriculture : - Ilaragement of Supply and Derand
—— Impacts of Chermucals and Pollutants ——— Imipacts on Land, Water and Ais
Dramages Duae o Imgaton Systems
Darenmg/Dinversion of Brers
Wasting of Water via Evaporation

Datnage to Matural Systems i I
= |mpacts of Production Choices
Ecolopeal Dielocatione
Ecomomae [mpacts
social Impacts
Hazamds and Wastes
Dliemarazement and Iignes of Techrolomy

Socio-Economuc Dislocations

N. Choucri




— lmproved Agricultural Practices

- Biotechnology Innowations and Use

Improved Markets and Mechardsms

—— Cowernment Crersight

L Improved Socio-Economic Conditaons

tesw Policy Responses

Better Farm MMachinery and Imigation Systems
Leas Daraarirg Feriilmer A ppheation ivsthoos
Imiproved CapitalLshor Balances

Minimizing Use of Hazardous Chemicals
Frmciples and Practices

Improved Creretically Engirested Plans
[mproved Breed Productnity

Advances in Tissue Cultum

Effectroe Fmancial [retroments

Improved Market Access and Performance
Relmble Sources of Finance for Agnculture
Ivlariat-Based Messures for Regulation
Frovision of Resources

Enforcmg Standards i Inputs and Processes
Ivlonatormg of Stocks, Performance and (Juahty

Inncnsation i Poleies and Credit Facilities
RecuchonTermination of Debit

Improved Income Distrbution

Better Working Conditions

Enbanced ok of Yomen

Irproved Health and Sanatation Conditions
Formal Intrs and International Cooperation
[nformal [ntm and Intersational Actovites
Enhanced [netritatwonal Collaboration

Wew Polcies and Principles
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Graphical Options

File Edt Wiew Go Communicator Help

GSSD Sezareh

# Netscape

2

r What's New There are currently four search options available far searching the GSSD knowledge base. The GSSD
user may choose to use using our graphical navigators to browse the entire knowledge base by issue
r Using GSSD area and problem/salution; the industry specific entries by industry type and problem/salution; ar our
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earch GS

advanced text based searches over the entire knowledge base. Click on one of the graphics below to
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Text
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Our Common Challenge

Make Knowledge Widely Available
Organize Masses of Materials
Meet Needs of Diverse Groups
Increase Local Access to

Global Knowledge

Increase Global Access to Local
Knowledge

N. Choucri




SSD

Knowledge for Transitions to
Sustainability

e From ‘supply chain’ to ‘knowledge chain’

e From material production to meeting social
needs

e From isolated understanding to increased
value due to knowledge deployment

e From knowledge creation to knowledge
diffusion through networking practices

N. Choucri




Conclusion
New Knowledge Frontiers

e Collaborative Knowledge Management
Multi-lingual Search Functionality
Mirror Site Locations
Software Agents for Knowledge
Multi-Media & Distance e-Learning
New Venues for e-Governance
Novel Modes of e-Participation & Voicing
Other?

N. Choucri
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FRAMES - ‘FILLING the SLOTS”
From Activities & Conditions to Sustainability Problems

SUSTAINABILITY PROBLEMS
T

T : P
\ Environment & health / Sl et

~ Hazgrdous wastes _ \effects; Socioeconomid degradation;
N\ _ Land, air & water pollutiony yisiocations:Global /

N L ,
Environmental ~ ©zone depletion; \\change &GHG !/ Environmentally-

. . - 2
. N
impacts of trade; Environmental polluting fert|I|zers/ 7 land overuse;

SIS ACTIVITIES & CONDITIONS 4

/

Impacts of trade Forest destruction

- . ~ \' Transport & .
— __ competitiveness Indust o
2 p ~ ry \\ Mobility Agriculture

- N “ Forest & Land -
- Trede & N - — “Human impacts on

Depletion of non- i —
P o= finance sources & needs;
renewable resources;

/

Natural causes
& impacts;

Joint human &
natural causes

Pollution, wastes, Energy use
ecologi cal effects & sources

Constraints on Casualties;

peace-keeping; Governance & il Wespons trade & Us€;
institutions & wars
Damage to natural

environments;

(';{"Ellrat'?“ & e Urbanization ~__  Conflicts over

B Islocation / ~ — _resources

— ~Stresses related t s ' ; Unmet N =

— : _ _ Population el e Consumption < Poverty expansion; ~ —
changes in group compositions \ N Social stress;

Changes in density & pattern; - ACTIVITIES & COND'T'ONSJ Ny Urban pO”UtiOﬂ & natural

Distribution tensions; AN
- — \ \resource shortages;

Political shn‘ts/// Social & resource /' Poor quality of life;\ Resource use SPatial dynamic
-~ constraints relative to demand;/  Food shortages; & depletion;
Gender & age-specific problems / Health hazards; Waste accumulation
/ Disease \

SUSTAINABILITY PROBLEMS

Physical destruction;

Socia marginalization—

-

N. Choucri




TYPES of SOLUTION STRATEGIES

Eco-efficiency & safet

measures; Markets :
T Sustainable

Improved toxic release for cleaner mobility; agricultural practices;
inventories; Standards & Emission standards Agriculture finance systems;

codes; Market based . RN
; incentives; Best Practices EENRI Irgpfrig\;igeforggtglosézbutlon

Market strategy;
Trade measures & policies; Cleaner

Improved accounting & production; Industrial changes: rc _ .
measurements; ecology; Substitution of ges, & fertilizers; Advances Agroforestry forms;

Improved Efficient mobility ~ in agriculture methods ~ New

Provisions for dispute products & functions; Waste systems Improved storage techniques Forest management

; . minimization & transport for forest use
resolution process; Improved & reforestation: programs

; kaging & shipment; . . . Planning &
Direct regulatory pac npr Sustainable logging practices ,
control: Cleaner productich; nformation management;

\ Sy
Eco-efficiency ~ . Industry \\MOb'“ty / Agriculture technologies Market strategies

i A Y
Aliernative — Measures e ENg v / ,° Land & & mechanisms;
production technologies; - . N Forests ] q . ;
o ) ~ < Finance - Supply-side alternatives; Public & private
Efficient use; Pollution S = ; .
S~ . interactions;
control; Renewable Demand-side
Government R&D non-polluting sources Energy management Improved

information systems
Facilitate security & New technological Effective

CFC substitutes; . o
. Limiting Improved legislation;
Structural economic - pazardous chemicals

Market based
strategies;

economic cooperation; | |mproved technologies approaches fordamage  arms control;

& methods for & institutiorls’ _-- response; Use of
Improve political maintaining peace e S technological options for
participation; =0 Migration . \ Urbanization FEEIEMELIL &

& ]

dIS|OcatIOI;I . , Q N peace-keeping
Strengthen Responsive ,’Population" Unmet Y > Improve urban

peace-keeping infrastructure strategies; basic needs\Consum - infrastructure;

Migration Fertility Reduce population
policies & strategies; management; concentrations Waste management;

War insurance;

Contingency plans
against violence;

Meeting international
codes

Resettlement Access to Waste
strategies effective management &
Safeguards to human & technology;  minimization; Improve Urban services;
natural habitats: Strengthen production processes
health services Strengthen Strengthen urban
Migrant support Education; business support communities

Changes in
programs Improvement of women'’s - .
. . consumer behavior;
opportunities & skills; Poverty alleviation

A _f_ . assistance; Mechani ¢
ge-specific support programs; . —— echanisms for
Enhanced capacity building; consumption change

Safety nets SOCIAL, ECONOMIC,

SCIENTIFIC & TECHNICAL Responsive legal systems POLITICAL, & REGULATORY

N. Choucri




Organization
Provision
Management
Retrieval

of

Knowledge

i

The Frame System

Domain — The Topics*

Intersection of
Domain and Dimension

< J,\‘& Dimension — The Issues**
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Notes: * Recall Figure 4.9
** Recall Figure 4.10





