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Artificial intelligence s sizs i sn 3oivyg s E o . )

Artificial intelligence (Al), the ability of a digital computer or computer-controlled robot to perform tasks commonly associated with intelligent beings.
The term is frequently applied to the project of developing systems endowed with the intellectual processes characteristic of humans, such as the ability to
reason, discover meaning, generalize, or learn from past experience. Since the development of the digital computer in the 1940s, it has been demonstrated
that computers can be programmed to carry out very complex tasks—as, for example, discovering proofs for mathematical theorems or playing chess—
with great proficiency. Still, despite continuing advances in computer processing speed and memory capacity, there are as yet no programs that can match
human flexibility over wider domains or in tasks requiring much everyday knowledge. On the other hand, some programs have attained the performance
levels of human experts and professionals in performing certain specific tasks, so that artificial intelligence in this limited sense is found in applications as
diverse as medical diagnosis, computer search engines, and voice or handwriting recognition.
JLs s oj;ﬁa_,ﬁul.’; mel O el L5 e Miagn Sl g ge L;\!,wéujﬂklé} rl;,_;\ sl el bugoad Ju8 O, b Jlizus sl SUls (Al esian 29n
il s oo 12238 2 5l st el b e ¢ Line 2S¢ Vol Ul5 e « it 05 gl aainia (6 S5 sl s 51 o8 ol s olgotins dnuss
L- cjk_idjb \_awa\.a)@\.a) J)\.\AM%— L (S Aal b.\n’tu:‘))h.uu LSL‘”)K,’\’.U" sy .,\.:sb'iga\.mjmlféwl s oals olzs VAL ams yy Jlisus
Slrossm 4 s | olasl (5 pdy Sllamsl g2 o8 5l 5525 (gl ol et 5 abiblo i B 5 (gl bl Gl e s psle i 3525 L o S5t B )l
ua\_igjﬂ\_ﬁ)fjr\_?d\)a@u| olaasie y plaasie g&a&qumbj}] & ‘J{i.} g_é)a)' s cadildae X55ls o059y sls AJJLuAfL;ailb)Ljo;j«f

s oo 2l basiis Llao Laseis 5 4l Gamina bygise « Sy (s )l e stie b 4l 53 sgda dme ool 4 S 5ie (S9n 45 (6)sb 4 ¢ il Bl cas
https://b2n.ir/a69796 - Kol janwy aokisls tllas oyl


https://b2n.ir/a69796

8 Sl e [ Veoe T [ deade g )15t 53 ] islag Ao Gl
t4onio .
> Egog0 £ « B g0 i gh» Ao Tun0 w90 90 Sl y 30 w33 3l (w2 <)/
ez ol ol sy Bl S e b 0l me sl S plas S 0sll iy Joab e gz 5o el dnd sl 00
e (2553 0l 3l Cenys S0 SG SIS 5" sran g Al s’ 4 WS e ler AL s oy Joh
280 s o shan s a5l gt Tl sose S oS Ui o S dltne gz ol i Selb 2l
dols 0385 30 {30 Wlego g0 G S ow y ¢ I DLt g §89 wliEgog0 o )/ Y
Lo a3 on 5 s 3l 5 S S0 0 L 4550 ol s et tsin 5 08 b s Gt g ol Sl 5) 3
S T 0l 5 ol s 55 mal 5 0038 st b S8 & e 0350 5o b ke Sles 50 5| sam s
sl by (oo
Gy legoge 3 slaiges § "SI /Y /Y
29" Sl A GrdS i g PR (il E g0 90 SO 41 051 B SO Sl 41 0O p0 g 9l Wi Mine A /Y /N /N
dls 039>
Tt ol "Bl it el 0t st Slars Lo 5528 gualih 1350 i il 4 45 Fle g90 (2 s 31 (S
"L g (SOb ldes o 56" ol 41y (35 gt e o o oS Uiyl blsy el 8 plaiazal 5 i o
A o A 9 A 95 990 Gl (oDl Slsd Gudana p Slaindy (atls GUl g je el 0l 0o v w3 S o
90 Lo Sl 53 by 9y (Sob Slihas 91 5 g0 056 ol Olsie 31 45 5 shilen s, LS st agls
O 48 el il e F (sliman "ol " Lol oSG sla s &8 il plan Lo ol pn e Ty 5 W1 s 0,8
S s Lo 5988 53 1 by 09 (L Oldes sl o 56
OS5 0By 5 & 51 S olsie 4 Aliacs Cul 5 s 0 05 5 (pams ramma 9 o0 G5 oS a3y 2 e

s o e 5 s pU W3S w0 i caliipsoss S sl ol

el A 5 (ol 8 (6580 (63l s o) (65558 e ol omm [ yiam L (6 sl Loy i b o ptme (58D (paass ot Tigii 310 3 €L Y
ROU PRI 515" SR SRS 5o 5 aale sbaossm (61 53 (dnale (slaogsm dtadign (slags sl sliw e o5las) Ol
{5 53 5 3 (Dl ko WY/ F/ A s 55, acdm 30,0 £ 503l TV Jaiiie (o) Ly 3 (SOb Slae 056 3oy 3y €51 .7
el ok 3o (lppt a4 WYY/
SSpSal—t L (SL ol @ges =Y sy mlie gz =Y Lolal (oDl (50 5o (SL s Ciolbiy 5 Gl =\ Sl sl 65 cal s 0l oy slaJuad
c I Sl 5 0L
https:/ /b2n.ir/h54311 ~ ol sl el gt sy 550 ol icdbae ol

St o N 0)ladt Congg 4 "Ly 03k (ISl 8" S e dalllas g

S anm e ¥ ojlad g ¢ eSOl 5o by rtls e 250 55 MBS (hine e g o pBlse” Sl (S sdalin Cgtling 2 EB Y £


https://b2n.ir/h54311

Sl gy b e gian i g
0igmt 33 Sl Al (wlidi 3090 ol JUt SuSily JaorS 33" (5 yoind 9 S ot sl y” it ot /Y /1/1/)
dols
SOl 248 039 ol 288 53 Lo 4 3l gs Sz 14 el 0351 0 [ 550 5 gt s 0 3550 53] ol SISl
el 31 g 1302 858 ko b gl sy S e gm0 2 gty ol ool T 53 "6 ik 5 SOy sy oS ol oty S
A dals e, e g dabaa of 02,8018 35te o3 eolal iy Alela 3, 53 oo sl ST 148 wiaiS i s g0
035 g g by b a9 (KU Ollas e el 13
Gt (o8 du yko 33 3l Ao i £ 90590 ! (Slins EeKil o 33" Jgt it 83" it bt N/ ¥/1/1/Y
Lo Slisen 2,5 46) |y 23 el Lo 315 26 st 5 Sl i s 45 el "Ly i 5" eyl ool 5o S5l g0 S
e 30l b I iy 5 a8 605 Dol P sie” el 09t s 1 " (slime 18 5 g0 0l aline o pd (S
505 ol logs ols
3 S s ol 3 S bt b sl (g 5 SO abay” (SO ST e S8 4 Lt SIS it 500t
CplosS £ ae pulitp g ge amlia 53 Lo &S izl ST Ll bles S el |y (SO oS S Lol il g0 Lot g0, 0
e S 4 b ool gut S 51 g [T 2 ol il SO slimn 5 ol iy 5 oS ol dlts 268 0 5
3o U Lot s ol sty Suad 0l Lime s (y (BItCOIN) oy 58 s «SKeip 2 S epoliSasl 15le) (Lze
g Jlie S ol e et 0l 0, g 9 Wb b slae] dtans 53 1) Caedhaad Ul 00

e dn e ¥ e a4 1" Caln s liipge ' b ol ] o 2y Bl 1.0

Bitcoin, digital currency created by an anonymous computer programmer or group of programmers known as Satoshi Nakamoto in 3 g i1 33 1 of A
2009. Owners of Bitcoins can use various Web sites to trade them for physical currencies, such as U.S. dollars or euros, or can exchange them for goods
and services from a number of vendors.
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The Sustainable Development Goals are a universal call to :17 Goals for People, for Planet :The Sustainable Development Agenda 3 gm 34 32 1 51 .\
action to end poverty, protect the planet and improve the lives and prospects of everyone, everywhere. The 17 Goals were adopted by all UN Member
States in 2015, as part of the 2030 Agenda for Sustainable Development which set out a 15-year plan to achieve the Goals.
THE 17 GOALS: (1) No Poverty, (2) Zero Hunger, (3) Good Health and Well-being, (4) Quality Education, (5) Gender Equality, (6) Clean Water and
Sanitation, (7) Affordable and Clean Energy, (8) Decent Work and Economic Growth, (9) Industry, Innovation and Infrastructure, (10) Reducing
Inequality, (11) Sustainable Cities and Communities, (12) Responsible Consumption and Production, (13) Climate Action, (14) Life Below Water, (15)
Life On Land, (16) Peace, Justice, and Strong Institutions, (17) Partnerships for the Goals.
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Algorithm, systematic procedure that produces—in a finite number of steps—the answer to a question or the solution of a problem. s o yg 38 EL> o Yo
The name derives from the Latin translation, Algoritmi de numero Indorum, of the 9th-century Muslim mathematician al-Khwarizmi’s arithmetic treatise
“Al-Khwarizmi Concerning the Hindu Art of Reckoning.”
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Letter from Judith Rodin President of the Rockefeller Foundation The Rockefeller Foundation supports
work that expands opportunity and strengthens resilience to social, economic, health, and environmental
challenges—-affirming its pioneering philanthropic mission, since 1913, to “promote the well-being” of
humanity. We take a synergistic, strategic approach that places a high value on innovative processes and
encourages new ways of seeking ideas, to break down silos and encourage interdisciplinary thinking. One
important—and novel—component of our strategy toolkit is scenario planning, a process of creating
narratives about the future based on factors likely to affect a particular set of challenges and opportunities.
We believe that scenario planning has great potential for use in philanthropy to identify unique
interventions, simulate and rehearse important decisions that could have profound implications, and
highlight previously undiscovered areas of connection and intersection. Most important, by providing a

methodological structure that helps us focus on what we don’t know—instead of what we already know—
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scenario planning allows us to achieve impact more effectively. The results of our first scenario planning

exercise demonstrate a provocative and engaging exploration of the role of technology and the future of
globalization, as you will see in the following pages. This report is crucial reading for anyone interested in
creatively considering the multiple, divergent ways in which our world could evolve. The sparks of insight
inspiring these narratives—along with their implications for philanthropy as a whole—were generated
through the invaluable collaboration of grantee representatives, external experts, and Rockefeller
Foundation staff. I offer a special thanks to Peter Schwartz, Andrew Blau, and the entire team at Global
Business Network, who have helped guide us hrough this stimulating and energizing process. Letter from
Judith Rodin President of the Rockefeller Foundation 4Scenarios for the Future of Technology and
International Development Leading this effort at the Rockefeller Foundation is our Research Unit, which
analyzes emerging risks and opportunities and thinks imaginatively bout how to respond to the complex,
rapidly changing world around us. This outward-looking intelligence function adopts a cross-cutting
mindset that synthesizes and integrates knowledge that accelerates our ability to act more quickly and
effectively. It has also helped to shape and build the notion of “pro-poor foresight” that is committed to
applying forward-looking tools and techniques to improve the lives of poor and vulnerable populations
around the world. I hope this publication makes clear exactly why my olleagues and I are so excited about
the promise of using scenario planning to develop robust strategies and offer a refreshing viewpoint on the
possibilities that liec ahead. We welcome your feedback.

Judith Rodin
President The Rockefeller Foundation
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Letter from Peter Schwartz

Cofounder and Chairman of Global Business Network

We are at a moment in history that is full of opportunity. Technology is poised to transform the lives of
millions of people throughout the world, especially those who have had little or no access to the tools that
can deliver sustainable improvements for their families and communities. From farmers using mobile
phones to buy and sell crops to doctors remotely monitoring and treating influenza outbreaks in rural
villages, technology is rapidly becoming more and more integral to the pace and progress of development.
Philanthropy has a unique and critical role to play in this process. By focusing its patience, capital, and
attention on the links between technology and international development, philanthropy will change not just
lives but the very context in which the field of philanthropy operates. This report represents an initial step

in that direction. It explores four very different—yet very possible—scenarios for the future of technology
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and development in order to illuminate the challenges and opportunities that may lie ahead. It promotes a

deeper understanding of the complex forces and dynamics that will accelerate or inhibit the use of
technology to spur growth, opportunity, and resilience especially in the developing world. Finally, it will
seed a new strategic conversation among the key public, private, and philanthropic stakeholders about
technology and development at the policy, program, and human levels.

The Rockefeller Foundation’s use of scenario planning to explore technology and international
development has been both inspired and ambitious. Throughout my 40-plus-year career as a scenario
planner, 1 have worked with many of the world’s leading companies, governments, foundations, and
nonprofits—and | know firsthand the power of the approach. Scenario planning is a powerful tool
precisely because the future is unpredictable and shaped by many interacting variables. Scenarios enable
us to think creatively and rigorously about the different ways these forces may interact, while forcing us to
challenge our own assumptions about what we Letter from Peter Schwartz Cofounder and Chairman of
Global Business Network 6Scenarios for the Future of Technology and International Development believe
or hope the future will be. Scenarios embrace and weave together multiple perspectives and provide an
ongoing framework for spotting and making sense of important changes as they emerge. Perhaps most
importantly, scenarios give us a new, shared language that deepens our conversations about the future and
how we can help to shape it. The Rockefeller Foundation has already used this project as an pportunity to
clarify and advance the relationship between technology and development. Through interviews and the
scenario workshops, they have engaged a diverse set of people—from different geographies, disciplines,
and sectors—to identify the key forces driving change, to explore the most critical uncertainties, and to
develop challenging yet plausible scenarios and implications. They have stretched their thinking far
beyond theoretical models of technology innovation and diffusion in order to imagine how technology
could actually change the lives of people from many walks of life. This is only the start of an important
conversation that will continue to shape the potential of technology and international development going
forward. I look forward to staying a part of that conversation and to the better future it will bring.

Peter Schwartz

Cofounder and Chairman

Global Business Network
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WHY TECHNOLOGY?

Technology was chosen as a focal point of this project because of its potentially transformative role—both
in a positive and negative way—in addressing a wide range of development challenges, from climate
change, healthcare, and agriculture to housing, transportation, and education. Yet while there is little doubt
that technology will continue to be a driver of change across the developing world in the future, the precise
trajectory along which technological innovation will travel is highly uncertain. For example, will critical
technological advances come from the developed world, or will innovators and their innovations be more
geographically dispersed? Or, how might the global economic and political environment affect the pace of
technology development?

It is important to state that in focusing on technology, this project did not set out to identify a set of exact,
yet-to-be-invented technologies that will help shape and change the future. Rather, the goal was to gain a
broader and richer understanding of different paths along which technology could develop—paths that will
be strongly influenced by the overall global environment in which the inventors and adopters of those
technologies will find themselves working and dwelling. Technology, as a category, cannot be divorced
from the context in which it develops. The scenarios shared in this report explore four such contexts, each
of which, as you'll see, suggests very different landscapes for technology and its potential impacts in the
developing world.

Finally, a note about what we mean by “technology.” In this report, we use the term to refer to a broad
spectrum of tools and methods of organization. Technologies can range from tools for basic survival, such
as a treadle pump and basic filtration technologies, to more advanced innovations, such as methods of
collecting

and utilizing data in health informatics and novel building materials with real-time environmental sensing
capabilities. This report focuses on themes associated with the widespread scalability, adoption, and
assessment of technology in the developing world. While the scenarios themselves are narratives about the
global environment, we have paid particular attention to how events might transpire in subSaharan Africa,

Southeast Asia, and India.
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THE FOCAL QUESTION

Every scenario project has a focal question— a broad yet strategic query that serves as an anchor for the
scenarios. For this project, the focal question was: How might technology affect barriers to building
resilience and equitable growth in the developing world over the next 15 to 20 years?

In other words, what new or existing technologies could be leveraged to improve the capacity of

individuals, communities, and systems to respond to major changes, or what technologies could improve
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the lives of vulnerable populations around the world? A 15- to 20-year timeframe was chosen on the

assumption that it is both sufficiently long enough that significant technological change is plausible and
sufficiently short enough that we can imagine some possibilities for the kinds of technologies that could be
developed and applied. Focusing on how to overcome a set of obstacles associated with the application of
technology to the challenges of development helped to both bound the inquiry and promote a problem-

solving approach that seeks to identify potential, systematic intervention opportunities.

Scenarios are a medium through which great change can be not just envisioned but also actualized. The
more closely you read them, the

more likely it becomes that you will recognize their important but less obvious implications to you, your
work, and your community. We strongly encourage you to share and discuss this report widely, use it as a

springboard for further creative thinking about how technology
: S Jlow
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ENGAGING YOUR IMAGINATION

It is our hope that these scenarios help inspire the same future-orientation in other initiatives that are
broadly concerned with technology and international development. Of course, there is no hard data about
the future—mnobody yet knows precisely what technologies will be successful at addressing new and
evolving development needs. Rather, as you read the scenarios, think of them as a journey—four
journeys—into a future that is relevant, thought- rovoking, and possible. Imagine how the world will
function and how it will be organized to tackle the challenges it faces. Who will be

esponsible for driving local and global development initiatives and what would that require? And what is

your own role in leading your organization, community, or region to a preferred future?
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A Note on Terminology
The Foundation’s work promotes “resilience and equitable growth.” Resilience refers to the capacity of
individuals, communities, and systems to survive, adapt, and grow in the face of changes, even catastrophic
incidents. Equitable growth involves enabling individuals, communities, and institutions to access new
tools, practices, resources, services, and products.
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FURTHER READING ON TECHNOLOGY AND DEVELOPMENT
This report adds to a growing body of literature focusing on the relationship between technology,
development, and social systems. While not a comprehensive list, the following readings offer additional

insights on this topic.

° Caroline Wagner, The New Invisible College: Science for Development, 2008.

° Institute for the Future, Science and Technology Outlook: 2005-2055, 2006.

° RAND Corporation, The Global Technology Revolution 2020, In-Depth Analyses,

Yo

° World Bank, Science, Technology, and Innovation: Capacity Building for Sustainable Growth and

Poverty Reduction, 2008.

. UN Millennium Project, Task Force on Science, Technology, and Innovation, Innovation:
Applying Knowledge in Development, 2006.

° W. Brian Arthur, The Nature of Technology: What It Is and How It Evolves, 2009.

° STEPS Centre Working Papers, Innovation, Sustainability, Development: A New

Manifesto, 2009.
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The Scenario Framework
The Rockefeller Foundation and GBN began the scenario process by surfacing a host of driving forces that
would affect the future of technology and international development. These forces were generated through
both secondary research and in-depth interviews with Foundation staff, Foundation grantees, and external
experts.
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CLEVER TOGETHER

A world in which highly coordinated and successful strategies emerge for addressing both urgent and
entrenched worldwide issues

The recession of 2008-10 did not turn into the decades-long global economic slide that many had feared.
In fact, quite the opposite: strong global growth returned in force, with the world headed once again toward
the demographic and economic projections forecasted before the downturn. India and China were on track
to see their middle classes explode to 1 billion by 2020.

Mega-cities like Sao Paulo and Jakarta expanded at a blistering pace as millions poured in from rural
areas. Countries raced to industrialize by whatever means necessary; the global marketplace bustled.

But two big problems loomed. First, not all people and places benefited equally from this return to
globalized growth: all boats were rising, but some were clearly rising more.

Second, those hell-bent on development and expansion largely ignored the very real environmental
consequences of their unrestricted growth. Undeniably, the planet’s climate was becoming increasingly
unstable.

Sea levels were rising fast, even as countries continued to build-out coastal mega-cities. In 2014, the
Hudson River overflowed into New

York City during a storm surge, turning the World Trade Center site into a three-foot-deep lake. The
image of motorboats navigating through lower Manhattan jarred the world’s most powerful nations into

realizing that climate change was not just a developing-world problem.
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That same year, new measurements showing that atmospheric carbon dioxide levels were climbing

precipitously created new urgency and pressure for governments (really, for everyone) to do
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something fast. In such an interconnected world, where the behaviors of one country, company, or
individual had potentially high-impact effects on all others, piecemeal attempts by one nation here, one
small collective of environmental organizations there, would not be enough to stave off a climate
disaster—or, for that matter, to effectively address a host of other planetary-scale problems.

But highly coordinated worldwide strategies for addressing such urgent issues just might. What was

needed was systems thinking—and systems acting—on a global scale.
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International coordination started slowly, then accelerated faster than anyone had imagined. In 2015, a
critical mass of middle ncome and developed countries with strong economic growth publicly committed
to leveraging their resources against global- cale problems, beginning with climate change. Together, their
governments hashed out plans for monitoring and reducing reenhouse gas emissions in the short term and
improving the absorptive capacity of the natural environment over the long term. In 2017, an international
agreement was reached on carbon sequestration (by then, most multinational corporations had a chief
carbon officer) and intellectual and financial resources were pooled to build out carbon capture processes
that would best support the global ecosystem. A functioning global cap and trade system was also
established. Worldwide, the pressure to reduce waste and increase efficiency in planet-friendly ways was
enormous. New lobally coordinated systems for monitoring energy use capacity— ncluding smart grids
and bottom-up pattern recognition echnologies—were rolled out. These efforts produced real results: by
2022, new projections showed a significant slowing in the rise of

atmospheric carbon levels. Inspired by the success of this experiment in collective global action, large-
scale coordinated initiatives intensified. Centralized global oversight and governance structures sprang up,
not just for energy use but also for disease

and technology standards. Such systems and structures required far greater levels of transparency, which
in turn required more

tech-enabled data collection, processing, and feedback. Enormous, benign “sousveillance” systems
allowed citizens to access data—all

publically available—in real time and react. Nation-states lost some of their power and importance as
global architecture strengthened and regional governance structures emerged. International oversight
entities like the UN and regional governance structures emerged. International oversight entities like the
UNtook on new levels of authority, as did regional systems like the Association of Southeast Asian Nations

(ASEAN), the New Partnership for Africa’s Development (NEPAD), and the Asian Development Bank
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(ADB). The worldwide spirit of collaboration also fostered new alliances and alignments among

corporations, NGOs, and communities.
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“WHAT IS OFTEN SURPRISING ABOUT NEW TECHNOLOGIES IS COLLATERAL DAMAGE:
THE EXTENT OF THE PROBLEM THAT YOU CAN CREATE BY SOLVING ANOTHER PROBLEM
IS ALWAYS A BIT OF A SURPRISE.” - Michael Free, Program for Appropriate Technology in Health
(PATH(
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SMART SCRAMBLE An economically depressed world in which individuals and communities develop
localized, makeshift solutions to a growing set of problems

SMART SCRAMBLE
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The global recession that started in 2008 did not trail off in 2010 but dragged onward. Vigorous attempts to
jumpstart markets and economies didn’t work, or at least not fast enough to reverse the steady downward
pull. The combined private and public debt burden hanging over the developed world continued to depress
economic activity, both there and in developing countries with economies dependent on exporting to
(formerly) rich markets. Without the ability to boost economic activity, many countries saw their debts
deepen and civil unrest and crime rates climb. The United States, too, lost much of its presence and
credibility on the international stage due to deepening debt, debilitated markets, and a distracted
government. This, in turn, led to the fracturing or decoupling of many
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The development of a national urban policy is the key step for reasserting urban space and territoriality. It

is also vital in providing the needed direction and course of action to support urban development. The
Policy provides an overarching coordinating framework to deal with the most pressing issues related to
rapid urban development, including slum prevention and regularization, access to land, basic services and
infrastructure, urban legislation, delegation of authority to sub-national and local governments, financial
flows, urban planning regulations, urban mobility and urban energy requirements as well as job creation.
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