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The outline of Carlota 
Perez’ 'technology surge' 
model is increasingly well known, so it  
will be rehearsed only briefly here. It is 
however, a historical model, built by 
looking back at the characteristics of the 
five surges identified by Perez since 1771.

The purpose of this paper is to discuss 
whether the model has a projective power 
for futurists: to what extent is it possible 
to use it as a lens to identify the 
characteristics of the next technology 
surge?

The Perez model
From her analysis of much economic and 
financial data, Perez proposes that there 
have been five technology surges since 
1771. Each lasts between 50-60 years. The 
five surges are:

• 1771-1829 Cotton and canals

• 1829-1875 Iron, steam and rail

• 1875-1908 Steel, electricity, chemicals

• 1908-1971 Oil, autos, plastics

• 1971-20?? Information and 
communications technologies

Each surge has a number of common 
characteristics. They are not a single 
technology, but a series of inter-related 
technologies that combine to create a new 
technology platform. This platform 
creates a new techno-economic paradigm 
that marks the "opening of a wide design, 
product and profit space." In turn this 
leads to new organisational paradigms for 
business, new regulatory frameworks and 
new social and public institutions.

As Perez notes, (p.153),

"Such massive economic transformations 
involve complex processes of social 
assimilation ... leading ultimately to a different 
'way of life'. Thus each surge requires massive 
amounts of effort, investment and learning, both 
individua%y and socia%y."

They also follow a similar pattern, 
which I have simplified here.

There is an installation phase, driven 

by financial capital, in which 
infrastructure is funded and built (think, 
for example, of the 'railway mania.') As 
this proceeds, it tends to take on the 
characteristics of an asset bubble. The 
market, however is slow to follow, or at 
least too slow to ensure the returns sought 
by investors, and the outcome is a crash. 
Typically at the time of the crash, market 
penetration is modest (20-30%). The crash 
gives way to a deployment phase, in 
which production capital takes the lead. 
The companies that prosper in the 
deployment phase are companies 
producing goods or services for which 
there are customers. However, as the 
market becomes saturated, returns start to 
fall, and capital starts to look for new 
opportunities in new sectors. 

As Perez acknowledges, since we are 
dealing with actual historical data, the 
processes are messier than this. The model 
is "a heuristic," not a straitjacket. 

Why 'surge' and not 'wave'? Because 
the tide of the technology does not vanish, 
even if it does recede. The infrastructure 

is in place, the habits, learning and 
behaviours that the surge has induced 
have become a social fact. Importantly, 
businesses and sectors that have emerged 
in earlier surges have modernised by 
adapting themselves to the latest surge. 
Retail, for example, a product of the Third 
Surge, reconstructed itself around the car 
in the second half of the 20th century, and 

is now adapting to the shape of digital 
technologies.   

Perez also acknowledges that the start 
date of each surge can be identified only in 
hindsight. Each is delineated by an 
invention that changed fundamentally the 
production potential of a nascent 
technology, marking the arrival of a "mass 
capability:" 

• 1771: Cromford mill

• 1829 Stephenson's Rocket

• 1875 Bessemer steel plant

• 1908 Model T assembly line

• 1971 Intel's first microprocessor

The pre-installation phase
A passing knowledge of the history of 
technology, identifies that these moments 
happen some time after the initial burst of 
innovation. By the time Stephenson built 
the Rocket, Newcomen's engines had been 
pumping water from mines for several 
decades; the Model T assembly line was 
preceded by Daimler, Benz, and host of 
other auto engineers; the computer can be 
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traced back through the ‘60s and the ‘50s 
to the valve-driven Colossus built at 
Bletchley Park.

As importantly, the new invention is 
already making social and cultural waves. 
In the UK and parts of the US, 'red flag' 
laws (requiring a car to be preceded by 
someone walking with a a red flag) were 
passed in the later part of the 19th century. 
The British RAC ("Royal Automobile 
Club") dates from 1897, the Automobile 
Association from 1905. Equally, the advent 
of the computer was heralded by social 
and cultural anticipation. The Hollywood 
comedy, Desk Set, in which Spencer Tracy 
is sent to automate Katharine Hepburn’s 
library, dates from 1957. The Berkeley Free 
Speech movement, in 1964, proclaimed 

"We are not punch cards." In short, each 
surge has a pre-installation phase.

It is this pre-history of the surge that I 
will explore, briefly, in the rest of this 
paper. 

On the current trajectory, the defining 
moment of the next surge—the equivalent 
of the Model T or the microprocessor—is 
likely to be in the second half of the 
2020s, perhaps slightly later, although it 
will take another decade or more before it 
starts to be visible in the mainstream. So 
asking people to imagine what the next 
technology will be (or more accurately, 
what the next technology platform will be) 
is a little like asking people to stand in the 
1950s and look ahead to the wave that 
started in the 1970s.

So it is important, if unnecessary, to say 
that this is not about prediction. A better 
way to imagine the task is that we are 
trying to filter out technologies that do 
not have enough weight to support a 
surge. 

Projecting the next surge
Close analysis of Perez' work suggests that 
technologies that become part of a surge 
have a number of characteristics, and that 
these can be identified before the surge 
formally begins. In this next section I will 
describe these characteristics.

1. The technologies exist 
already, in business niches (steam 
and pumping engines, for example), early 
adopters (motor vehicles) or in a form 
that is less efficient than the later 
transformative processes. In the 1960s, 
the transistor was deployed in radios and 
calculators before it was deployed in 
computers. 

New technologies are always 
prefigured in some way. For example: the 
many inventions designed to create the 
illusion of visual movement before the 
Lumière brothers developed a film 
projector that worked. Some of the 
prefiguring is by academics and 
visionaries: the ICT surge was prefigured 
in the work of Vannevar Bush, of 
cyberneticians such as Norbert Wiener 
and Srafford Beer, and by the mainframe.

2. The new platform 
emerges first in the lead 
industrial economy. of the time. The first 
two surges (canals and cotton, then rail 
and steam) occurred in the UK. The next 
one (steel and chemicals) was split 
between the UK and Germany. And the 
fourth and fifth surges—autos/oil, then 
ICT—were both led by the United 
States. So it is at least possible that the 
next surge will be led from Asia. 

Figure: The pattern of technological revolutions

Source, Carlota Perez, ‘Technological Revolutions and Financial Capital’
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3. It is capable of huge 
declines in cost —with the 
caveat that this is true to some extent of 
all developing technologies as production 
volumes increase and they benefit from 
economies of scale, scope, and learning. 

So a better way to think about this is 
that the technology, or combination of 
technologies, are able to generate a new 
form of abundance. Think of the amount 
of power generated by either the steam 
age of the second 'surge,' the cheap and 
ubiquitous oil of the fourth 'surge,' or 
the vast volume of information 
processing unleashed by the fifth. 

4. The lead technologies 
can connect to related 
technologies to create a new production 
platform. Oil and the car became 
complementary technologies; the 
plastics that were derived from oil were 
ideally suited to the mass production 
methods that evolved with auto 
production. Indeed, by way of an 
'alternative history' thought experiment, 
it is worth considering how the 
technological history of the 20th century 
might have been different had the early 
electric car designs of the first decade of 
the 20th century prevailed instead of the 
petrol driven version.

5.There are elements of the 
emerging technology 
platform that will construct new 
types of network. If we look back at 
each of the five surges so far, each 
constructed at least one new form of 
network: canals, rail, and road in the 
first, second, and fourth; electricity and 
internet in the third and fifth. These 
networks led to a spatial and social 
reorganisation of society. In some surges, 
different networks emerged in parallel; 
the telegraph developed in the second 
surge, and its growth was accelerated 

because the wires could be run 
economically along rail tracks.

6. It can tell a new story about 
its transformational potential—initially 
its economic potential, but also its social 
potential. Effectively this means that we 
are considering technologies that have 
the scope to evolve from niche to mass. 
In other words, can the technology 
platform change the entire production 
base of the economy, such that existing 
organisations and businesses have to 
reinvent their business models to remain 
competitive? I referred earlier to the way 
that retailing had evolved twice, first to 
respond to the car and then to the 
computer. This can happen at simpler 
levels as well. The railways that didn't 
upgrade from iron rails  to steel rails 
during the third 'surge' became less 
competitive because their maintenance 
costs were much higher.

7. At a cultural level we are 
starting to see either utopian or 
dystopian projections about the 
technology in cultural discourse. There 
may also be signs of a shift in worldview 
around the hope and expectations of 
emerging or early stage technologies. For 
example, the short story that was used as 
the basis for Minority Report in which 
Philip K. Dick invented the idea of the 
"pre-crime" constructed by the 
authorities from the analysis of 
ubiquitous data, was published in 1956.

Of course, as I said earlier, the purpose of 
these design criteria is not to try to 
predict the future. The systems of a new 
surge are too complex for that. Instead, 
they are to help to get the scale right, to 
understand better the mechanisms of 
socio-technical change. Looking ahead, 
there are some technologies that simply 
don’t have enough mass to foster and 
support a whole new technology platform. 
c  
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