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Holding conferences on Nordic Computing makes good sense 
because this region has played an important role in the 
diffusion of ICT—as it continues to do today. 
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Diffusion of computers around the world is so great that 
majority of new information now available are in digital forms 
and is expected to increase faster than in the past. 
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What is remarkable about the spread of computing to so many 
parts of the world is the speed with which this happened. No 
other technology of such importance spread so fast before and 
the speed has extended to other goods. 
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Challenge before us is to explain how this technology spread. 
There are many historiographical questions to address. A few:  

 What diffused into the World, when, to whom, where? 

 How did that happen?  Was it the same in each country? 

 What were the causes of such a diffusion and why so 
quickly? 

 What roles did various factors play? 

– Technological evolution? 

– Cultural, political and historical factors? 

– Economics? 

– Government policies and programs? 

 Are there common patterns of diffusion?  How?  Why? 
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As students of history we need to deal with these issues for 
several very important reasons. 
 Because it happened and was such a large event 

 Because current business/government managers need to understand 
how “high tech” things and uses spread affecting businesses & societies 

 Because we may be entering a “Post-Industrial,” “Networked,” 
“Information Age” of some sort 

 Because technological diffusion is a subject of great interest to 
economists, historians, political scientists, public administrators, 
businesses, technologists, sociologists, philosophers, computer scientists, 
engineers—each discipline has created a body of literature on the subject 

 Because historians are attempting to write World Histories to make sense 
of how humankind has evolved over time.  The role of ICT is a Global 
Phenomenon 

 No serious attempts have been made by historians to look at the history 
of ICT globally 
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I would like to suggest a way forward to address historical questions.  
My comments will be about what we can do.  But first we need to 
understand problems to overcome . . . 

– Too few historians examining the history of ICT, but they 
are helped by pioneers and others interested in the subject 

• Sweden’s Initiative, IT History Society, Internet Archives, 
Computer Museum, are examples 

– Much research is fragmented—but progressing: 

• By class of technology—software, hardware, type, age  

• By class of user—Internet users, programmers, women, 
ICT professionals 

• By application—supply chains, ATMs 

• By industry & country—banking government, military 

• By periods of time—1930s-1950, 1950s-1970, post 1990  
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And the list of reasons why is equally long . . .  

• Too little or too much material to examine and too little 
done so far 

• Too insufficient clarity on what issues to study 

• Too few archival collections—and scattered about! 

• Too many language and cultural barriers 

• Too few people and too many working in uncoordinated 
ways—the nature of good scholarship!  

• Too few professional historians yet 

• Too few “Big History” projects, but some happening 

• Too little funding and other resources to support work—
and exceptions, such as EU funding, and NSF in USA 
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I am examining how ICT spread around the world between 1940 and 
the end of the century and am beginning to observe patterns of 
behavior. 
 Four questions to answer: 

– In what countries did ICT emerge? 

– How did that happen? 

– What were the factors that made diffusion happen? 

– What made possible their speed of diffusion?  Was it great technology or other 
factors, or both? 

  I am looking at these on a country-by-country basis, selecting some but not all 

– North America, Europe (including Russia), Asia, Latin America, and Africa 

– The story is roughly chronological, beginning with the US, across Western and 
Central Europe, East Asia (includes India, China, Taiwan, S. Korea, 
Singapore), 3 countries in Latin America, and 2-3 in Africa 

– Many left out because of space, lack of data, or they are represented by others 

– Focus is on technological, economic, political, and managerial issues 

– Contemporary reports, secondary literature, and archival materials are used 
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I observed that countries with the most extensive and quick 
starts did it through national investments in IT. 
 World War II and Cold War led to early starts in USA, UK, Sweden, Soviet Union 

with military, then scientific computing, finally civilian uses (1950s-70s) 

 Pan-Atlantic community quickly able to transfer findings and technology from 
military applications and projects to commercial uses 

 Communist nations blocked movement of military ICT into civilian applications 

 Asian countries began adopting ICT after initial civilian successes in Europe 

 Almost every country in developed and developing economies simultaneously 
began small experiments in building computers between late 1940s and early 
1950s—very few have been documented in the academic press 

 Fastest able to find funding for these and then to transfer findings to private 
sector, especially in North America and Western Europe in 1950s, Asia by 1960s 

 American computer vendors were fastest in scaling up their work, investments, 
sales, and infrastructures to support customers, especially IBM 

 Almost all national ICT champion programs failed to meet their objectives except 
Japan’s & South Korea’s 
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Several factors were common to nations which adopted computing 
most extensively the quickest or that also slowed adoption when 
absent. 

Most Influential in Speeding 
Diffusion 

 Military investments in Cold War 
ICT 

 Legal protections for contracts and 
patents 

 Free flow of information 

 Capitalist economies 

 Stable currencies and Commercial 
Venture Capitalists 

 Technical Universities, Institutes, 
Academies 

 Public policies promoting diffusion 

Most influential in Slowing Diffusion 

 Secrecy in public administration 

 Centralized economic planning & 
control 

 Lack of accurate information or free 
flow of information 

 Disconnected incentives for innovation 
& productivity 

 Lack of contract and patent 
protections 

 Weak education & technical resources 

 Economic underdevelopment 
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A few surprises have also emerged that we need to take into 
account in our future studies. 
 Technological and economic effects of Moore’s Law were only marginally 

important in promoting diffusion and innovation 

– Important to the Americans in their highly competitive economy and industry 

– Nearly of no consequence in USSR where it was routine to use 10-15 year old 
technologies regardless of costs 

– Many West European and Japanese users knew ICT was very expensive in 
1950s-70s and that most of the expense was for software, programming, and 
staff 

 Telecommunications taught policy makers how they thought they should manage 
national champions, and ICT in general 

– French regulators profoundly influenced by their generally positive experience 

– Central Europeans and Russia had terrible telecommunications that were 
never fixed during Cold War years—still weak in some cases 

 Smaller countries often more agile, quicker and more able to adopt ICT 

– Nordics, Netherlands, Belgium, Canada, Singapore, Latvia, Costa Rica 
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And what about the special roles of IT professionals, commercial 
vendors, and advocates of “telematic societies”? 
 USA, Netherlands, Sweden demonstrate that internal IT advocates, culture and 

organization of specific institutions influenced profoundly kinds of ICT and rates of 
adoption by specific groups studied by historians 

  International firms exported ICT to their offices and factories worldwide, regardless 
of local practices—led to local diffusion of ICT knowledge and uses 

  ICT vendors and their collaborators (e.g., business partners and press) played 
important roles in shaping governmental and public opinion about the value of ICT 

 Commentators about the future of society originated in academies and universities 
in the 1950s and 1960s, joined by press and business commentators in the 1970s 
and 1980s but only in advanced economic societies 

 Top third of all OECD countries were early and extensive adopters, as measured 
by per capita GDP (began early 1950s) 

 Second third were 7-10 years behind in rates of adoption (began early 1960s) 

 Bottom third were late adopters (begin 1980s) 

 Economies with large companies and agencies were early/continuing adopters 
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These data points lead to several conclusions that alter our 
perception of the broad issue of diffusion. 
 That technology itself played a less influential role in diffusion of ICT than other 

influencers, such as political issues and availability of information and skills 

 That we will need to de-emphasize features and costs of a particular device or 
software in general and be more specific about how it was used in different 
industries and organizations—so history of applications must be studied in detail 

 That the world went through only one major wave of diffusion so far; a second 
wave has started in some countries, typically in top tier OECD, some small states 
in second tier countries 

– We should deemphasize HW-centric Generations in describing ICT eras 

– We should be cautious about generalized ICT and economic rules of thumb in 
characterizing patterns of behavior, e.g., Moore’s Law—but not discard them 

– We must pay more attention to economic literature on diffusion of ICT to 
understand fundamental motivations for adoption of technologies 

– But technology can conveniently help us differentiate between first and second 
wave computing 

 That ICT needs to be more integrated into mainstream national histories 
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Which leads to the conclusion that the world went through what I 
want to call Wave One of ICT and partly entering Wave Two. 

 Wave One has the following characteristics: 

– Mainframe, centralized computing occurs and dominates a nation’s 
ICT use 

– Technology is embedded in the largest organizations in society and 
increasingly over time in ever smaller ones as digital IT becomes more 
available (e.g., minis then PCs) 

– There is institutional use of telecommunications networks with IT late in 
Wave One 

– ICT remains very expensive relative to other processing options 

– Some individuals begin using computing at home (e.g., PCs) and 
online 

– Clear boundaries between Wave One and Wave Two are not always 
evident 
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Relations between waves have yet to be studied, but co-exist. 

 Wave Two has the following characteristics: 
– Societies continue doing things users, vendors, and nations did in Wave One 

– New activities are integrated into those of Wave One or are in addition to it 

– Biggest difference in waves is that in Wave Two individuals play a role almost 
equal economically to that of Wave One participants 

•  Consumer electronics, mobile communications, extensive owners of digital 
data 

•  Percent of GDP spent by people on ICT approaches Wave One rates 

– Societies begin to think and act as if they were telematic, networked, cultures 

•  More discourse about Information Age present and future 

•  More training of technical workers 

•  IT is “everywhere” and digital, embedded in ever smaller forms 

•  Bandwidth becomes a “must have” for society—digital divides are an issue 

– Wave Two comes in spurts and pieces—no global clear patterns evident 
except for mobile phones 
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Questions and challenges emerge for students of ICT that 
complex and important. 
 What were the interactions among users, vendors, and institutions across 

borders and how did they influence the nature and speed of deployment? 

 How did culture and politics of one nation affect use of IT in a broad 
region? 

  Is the country format I am using the best one for understanding the global 
history of ICT, or should we be using other models?  What are they? 

 How do we overcome the reluctance of scholars in one country to 
comment on the history of another?  (Southern Europeans vs. Northern 
Europeans, Japanese about the Chinese, etc.) 

  It appears that the Iron Curtain is more like a chain-link fence, so what 
does ICT’s history teach us about the economies and societies of 
Communist Europe and general movement of ICT knowledge? 

 How do we overcome problems of so many languages to work with? 

 What can we do to build trans-national repositories of primary materials? 
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A few recommendations . . . 
 The Nordics are demonstrating how a trans-national history 

collaboration is possible among pioneers, users, scholars and 
institutions.  Use them to learn from 

 Nordics—please publish more in English—I and others don’t 
read Swedish, Danish, Norwegian, Finnish languages 

 Just as Nordics were smart in how they used so many ICTs, 
let us encourage them to help find solutions for reconstructing 
ICT’s history of Central Europe 

 Need more national ICT histories in any language otherwise 
we Americans will continue to dominate the Narrative 

 Encourage EU to continue supporting pan-European ICT 
history but also to develop pan-European ICT archival and 
history centers—CBI is too far away from Stockholm.  
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And some final thoughts . . . 

 ICT history is going global because ICT is now used 
in every country, in almost all its current 
technological forms, and by over 4 billion people 

 ICT is as important to understand in the histories of 
late 20th century nations as political, business, 
economic, and military events—it is going 
mainstream 

 ICT is still emerging and changing—it has not yet 
stabilized into mature technologies or uses—making 
the work of historians difficult 

 More than historians are interested in learning from 
the history of ICT 
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Any Questions? 

And if you think of some later, I am at jwcorta@us.ibm.com 


