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          H
ow did life emerge from lifeless 

chemicals? A possible answer is a 

chemical reaction that catalyzes its 

own reproduction ( 1). In their edited volume, 

The Emergence of Orga-

nizations and Markets, 

John Padgett and Walter 

Powell explore the pos-

sibility that autocataly-

sis may also explain the 

genesis of social life and 

the emergence of novel 

forms of social orga-

nization. “Chemistry, 

especially regarding the 

origins of life, does not 

provide all of the answers, 

but it at least asks the right questions—for 

social science as well as for biology.”

The book’s relational paradigm will feel 

familiar to readers of Harrison White [e.g., 

( 2)], to whom Padgett and Powell dedicated 

this edited collection of theoretically inte-

grated historical case studies. The book car-

ries White’s imprint analytically, method-

ologically, and stylistically, but the method 

the editors employ, derived 

from models of autocata-

lytic chemical reactions, is 

not your father’s social net-

work analysis. The book’s 

intellectual genesis is trace-

able to the interdisciplin-

ary ferment at the Sante Fe 

Institute, with which both 

editors are affi liated.

Following the editors’ 

introductory overview, three 

chapters explain biochemi-

cal autocatalysis in lan-

guage intended to engage 

social scientists. Chemical 

reactions can be thought of 

as interactions embedded 

in networks, with paths not 

only between reactants but 

also between reactants and the paths between 

reactants—an arrow that targets an arrow. A 

special case is an arrow from a chemical that 

targets another arrow that targets the chemi-

cal—an interaction that catalyzes its own 

reproduction. Things get even more compli-

cated when the catalytic agent is not a single 

node in a single network but an autocatalytic 

set that overlaps multiple networks, 

in which no single element of the set 

is suffi cient to catalyze itself but the 

sum total of the interactions becomes 

self-sustaining.

The remainder of the book com-

prises a series of detailed historical 

case studies (the majority authored 

or coauthored by one of the editors) 

in network autocatalysis. Although 

the book’s analytical framework is 

inspired by biopoietic models of pre-

biotic chemical autocatalysis, the his-

torical applications more closely resemble 

speciation rather than abiogenesis. The uni-

versality of DNA suggests that biotic life may 

have evolved from a single common ancestor, 

with subsequent evolutionary branching. The 

book’s historical cases involve the emergence 

of new organizational forms from Renais-

sance Florence to the present, a process that 

has more in common with the subsequent 

branching of cellular life rather than its Eoar-

chean genesis. Perhaps a closer life-science 

parallel is not the emergence of a nucleotide 

chain out of prebiotic chemistry, but repeated 

episodes of massive evolutionary jumps in 

response to global environmental changes, 

such as the oxygen content of the atmosphere.

The editors use the case studies to illus-

trate “network-folding mechanisms of orga-

nizational genesis,” in which parts of mul-

tiple social networks (e.g., economic, politi-

cal, and kinship) are folded together in novel 

ways, analogous to Mendel’s mechanisms that 

govern genetic recombination. In a quartet 

of chapters, Padgett considers “early capital-

ism and state formation.” The second of these, 

“Transposition and refunctionality,” traces the 

diffusion of the master-apprentice relation-

ship from local guilds to merchant fi nance in 

Renaissance Florence, leading to a new orga-

nizational form, the business partnership. 

Another depicts “migration and homology” 

in Spanish Netherlands, where the joint-stock 

company can be traced to the massive infl ux 

of Protestant merchants and artisans from 

Antwerp. In the fourth, Jonathan Obert and 

Padgett explore the organizational genesis of 

19th-century Germany as geographically dis-

parate principalities under a novel constitu-

tional troika that welded together democratic 

and autocratic political currents.

The next section examines “processes of 

organizational innovation and invention in the 

communist bloc through the end of the 1990s.” 

Its opening chapter, comparing economic 

reform in the Soviet Union and China, dis-

cusses “robust action,” which refers to efforts 

to keep strategic options open in the face of 

constraints imposed by political and organiza-

tional adversaries. Padgett shows how Deng 

Xiaoping initiated economic development 

(including market expan-

sion and liberalization) in 

response to initiatives by 

his political opponents, 

through strategic applica-

tions of political patronage 

that encouraged entrepre-

neurship at the local admin-

istrative level. The chap-

ter also describes “purge 

and mass mobilization,” in 

which organizational elites 

are displaced by a rising 

core of younger offi cials, as 

in Stalin’s Great Terror and 

Mao’s Cultural Revolution.

The last and longest 

section takes up the devel-

opment of today’s science- 

and technology-based 

sectors. In “Chance, nécessité, et naïveté,” 

Walter Powell and Kurt Sandholtz docu-

ment the transposition of the life-sciences 

lab from the university to the business world, 

leading to the creation of the biotechnology 

fi rm. Turning to information technology, Lee 

Fleming, Lyra Colfer, Alexandra Marin, and 

Jonathan McPhie consider the roles of social 
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          F
our decades ago, the furiously debated 

The Limits to Growth presented a set of 

computer model–based visions of the 

future ( 1). Its authors’ views were widely dis-

missed until recently, when the accuracy of a 

great many of the fi ndings of their standard 

reference scenario was recognized ( 2). The 

authors were also extensively but incorrectly 

criticized for forecasting a single future. 

Now one of them, Jorgen Randers, does just 

that in 2052: A Global Forecast for the Next 

Forty Years.

To prevent being blindsided, businesses 

and governments ordinarily desire a group of 

scenarios that covers a diverse range of plau-

sible futures. Nonetheless, the single, highly 

detailed depiction of our future Randers pro-

vides this time is welcome and helpful in the 

midst of the proliferation of climate, energy, 

and sustainability models, the totality of 

which often feels more like noise than sig-

nal. Anyone interested in the profound social, 

economic, political, and climate challenges 

confronting us will want to consider his pre-

dictions—either to agree with him or to show 

convincingly how their future world will dif-

fer from the one he presents.

Randers (BI Norwegian 

Business School) argues 

strongly for the impact of busi-

ness as usual on our future. He 

believes our course over the 

next 40 years will be strongly 

shaped by five big issues: 

capitalism (surviving but 

modified); economic growth 

(continuing but affected by 

decreasing resources); democ-

racy (holding on but with 

changes, some toward author-

itarianism, forced by ecosystem decline); 

intergenerational harmony (ending as the 

young seek to change their lot); and climate 

stability (ending, but mostly after 2052).

Helpfully, Randers documents and exten-

sively discusses the assumptions that under-

lie his forecast, which allows other scenario-

makers to check their assumptions against 

his. He is extremely gifted at explicating the 

consequences of his assumptions, models, 

educated guesses, and results. And while he 

relies on a “backbone” of a couple of systems 

dynamics models ( 3), as did Limits, Randers 

uses his experience and judgment to carefully 

qualify and sometimes amend outcomes of 

the quantitative results. In this way, he allows 

his personality and vast experience with quan-

titative models to come through.

Some of Randers’s predictions differ from 

those of most standard or reference mod-

els of the future. He expects lower per capita 

consumption in rich countries. For 2052, he 

foresees 8 billion people (a billion below the 

United Nations Population Bureau’s median 

estimate). His forecast has no apocalyptic 

overshoot and collapse due to climate change 

before 2052 but posits a rapid downturn 

beginning very soon afterward.

In keeping with the business-as-usual per-

spective, we fi nd no major discontinuities or 

wild cards. Rather, Randers depicts the huge 

momentum of industrial society and the iner-

tia of modern thought (growth, progress, 

democracy, capitalism, free trade, etc.); mod-

ern life (keeping on doing what we have been 

doing because it is very diffi cult to change 

our personal ways); and structural aspects of 

society and, especially, governance. Randers’s 

picture includes technological improvement 

and innovation at about the same rate as for 

the past 40 years. Thus, forecasters favoring 

more breakthrough technology and exponen-

tial growth scenarios face considerable chal-

lenges in the book’s rigorous assumptions and 

theories of change.

After reflecting on his global forecast, 

Randers offers a closer view of the futures of 

fi ve “regions”: the United States; the remain-

ing Organization for Economic 

Cooperation and Development 

countries; China; Brazil, Rus-

sia, India, South Africa, and 10 

big emerging economies; and 

the rest of the world. He then 

compares his predictions with 

results from simulations using 

two earlier dynamic world 

models. His closing chap-

ter (“What should you do?”) 

offers 20 “pieces of personal 

advice” for individuals (e.g., 

know the problems your location is going to 

face), in business (e.g., distinguish between 

growth in volume and in profi ts), and in poli-

tics (e.g., seek benefi ts that can be gained in 

the short term).

One successful ingredient in the book is 

the inclusion of two- to four-page “Glimpses” 

of trends and consequences, written by 34 

invited experts from around the world (e.g., 

Chandran Nair, Mathis Wackernagel, Her-

man Daly, and Catherine Cameron). Randers 

agrees with many of the points they raise and 

uses some for qualifi ed distinction, amplifi ca-

tion, and disagreement. This rhetorical move 

works well, and rather than making the book 

choppy, it adds liveliness and specifi city.

I was surprised that Randers omitted 

mention of his “one degree war plan”—an 

investigation that described the emergency 

changes needed to keep civilization on a sus-

tainable path of no more than 1ºC increase 

in average global temperature over preindus-

trial levels ( 4).

In the final chapter of 2052, Randers 

advises us to “Learn to live with impending 

disaster without losing hope.” He reminds 

readers, “Anyone who is the least interested 

knows well what must be done.… Global soci-

ety needs to (a) increase energy effi ciency; (b) 

shift to renewable energy; (c) stop destroying 

the forests; and (d) build carbon capture and 

storage.” And he points out that “[a]ll of these 

actions are technically feasible and not partic-

ularly expensive.” But in his forecast, the iner-

tia and momentum of business as usual rule.
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networks and “regional agglomeration” in 

the emergence of industrial districts in Sili-

con Valley and Boston.

In their concluding chapter, Padgett and 

Powell acknowledge the absence of attention 

to perturbation as a source of novelty, which is 

an essential but empirically challenging piece 

of their theoretical framework. They see the 

“percolation of perturbations” through com-

plex networks as the next research frontier in 

the program of study that they propose, and 

they hope their initial forays in The Emer-

gence of Organizations and Markets will 

inspire readers across the sciences to pick up 

the torch. If that happens, this theoretically 

innovative contribution to social science will 

have catalyzed the regeneration of historical 

applications of complexity science.   
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