Rostow’s Stages of Economic Growth

Rostow’s growth model (1960) is among one
of the most popular models of describing
how economic change occurs, but, it really is
only descriptive of what had already
happened in the “western industrialized
countries” (US, Canada, Western Europe, and
to a lesser extent in Central Europe, Eastern
Europe and Russia). Outside of those areas, it
was much more difficult to see either a
smooth or rapid transition from stage to
stage, and especially from Stage 2 to Stage 3
in many countries (particularly in Africa). In
Central and Latin America and in Asia, some
countries have seen some movement
towards a “westernized” economy (Japan,
South Korea, Thailand, Singapore, China,
India, Chile, Argentina, Brazil and Mexico)...
but even some of these countries have
encountered serious obstacles to increased
development and/or entry into global trade.

Transitional Economies can refer to two
circumstances: (1) the traditional meaning,
where a formerly highly centralized economy
(such as Russia) moves towards a market
economy, or (2) the transition, at whatever
speed, from “less developed” to “more
developed” —assuming that having a
“westernized” economy is the ideal.
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Africa’s problems are among the most severe in trying to create development opportunities. Keep in
mind that all but 3 or 4 African countries were colonial holdings of Europeans countries until after
World War Il. Independence, however, was either bitterly fought for, or, European colonizers just left...
and thus left some countries unprepared to govern themselves (colonial subjects were often barred
from working at any high-level jobs, or, only a very select few were allowed. This set up a continuing
pattern of destabilization throughout Africa that is still present today, and many countries are still
overly reliant on mining industries and agriculture — primary industries that produce the least value.




Industry Sectors: looking at industry or occupations, we group them according to “what they do”... The structure of a local, state or national economy is the mix of different
sectors — different types of businesses and occupations.

Primary: “extractive” — farming, forestry, fishing, mining ... these industries gather the resources we need to make other things, extracting raw materials that will then be used to make
other goods. The partial exception to this is agriculture; we do eat food that has been harvested and is otherwise untouched until we cook it, often combining it with other foods and
spices. In this case, we are the “manufacturers” — a weird bit of logic that was used to classify companies like MacDonalds as a “manufacturer” rather than a service industry!

Secondary: “transformation, value-added” — construction, manufacturing ...these industries take the resources that were gathered up by the Primary sector businesses and then are
transformed into something more useful to us, which adds value to those materials. Three examples: (1) home builders bring together all of the bits and pieces that are needed to build a
house (many of those “parts” manufactured by another company, which is called an “intermediate supplier”). Any of us could, if we really wanted to, build a house. But it is easier to pay
the value-added by the construction company to have them do it for us. (2) Automobiles... a little more far-fetched, though it is possible to build your own car out of parts supplied by
other manufacturers, it is certainly far more difficult to do than building a house. A car is basically a tool we use to move around faster than walking or using a horse, and having someone
else make one for you is easier than doing it yourself (and, cheaper). (3) Apparel. At the opposite end of the difficulty spectrum, clothing is relatively easy to make create for anyone
willing to learn (though | personally cannot successfully sew a button on, despite many attempts to learn how to do that). And fabric is often inexpensive... it is possible to “manufacture”
your own clothing if you are willing to trade off the retail value-added for some level of time expense. But as evidenced by the shrinking number of sewing machine manufacturers (there
are less than 30 in the world; at one time there were almost 250 sewing machine manufacturers in the US alone). Very, very few people make their own clothes any more.

Tertiary: “services” — banking, transportation, wholesale, retail, K-12 education ...service industries sell us something that is “intangible” — not something that you can see and hold and
have sitting on a shelf at home (or in your driveway). K-12 Education is a service. Eating at a restaurant is a service (yes, you can actually hold the food, and as noted before, some
percentage of labor in the restaurant industry is considered manufacturing)... but you are paying for the wait staff, the ambiance, and someone to clean up after you. Walt Disney World is
a service — a vacation, fun, relaxation... none of which will be anything but memories after you leave. Banks are a service (you can hold money in your hand but the banks don’t make it,
they just pass it back and forth between the mint, you and everyone you owe money to). Banks are also a good example of a service industry that provides different kinds of services:
personal (your checking and savings accounts, credit cards, auto and home loans...) and producer services (those offices in the back you never go to that provide loans for construction
companies to build houses until you pay them through the mortgage the bank gave you), funds to stock up on inventory (like at Christmas time), funds to expand the business (either
selling to new markets or physically enlarging the building they are in).

The above three — primary, secondary and tertiary — sectors are how we classified the bits and pieces of our economy for many years. But in the 1960s, something new, and different
from the old sectors, came along. The industries and occupations could have been classified in the old scheme, but the rapidly expansion of industries and occupations in this new thing,
and the very different nature of some of the businesses and jobs led us to create an entirely new category:

Quaternary: “technology & information” — consulting, biotechnology, research & development, higher education, software development ... the quaternary sector is sometimes referred
to as the ‘knowledge industry” or the “information economy. Research and Development (R&D) are a big part of it, but so too now is high-level computer programming — the kind of
programming that makes computers (usually) do what we want and expect them to do, whether it’s a phone or a laptop or a car or an industrial machine like a robotic welder.
“Consultant” seems like a vague occupation and some would argue that this should be a service occupation... but consider what it is that a consultant sells. Information. A company hires
a consultant because it wants to make some sort of change but does not have the expertise itself to know how to do that, so they hire a consultant to find out how to do it without
making a lot of mistakes and wasting a lot of money (assuming they hired a good consultant). The quaternary sector is both the fastest growing and most problematic sector of the
economy in the US today.
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ECONOMIC TRANSITION MODEL (based on industrial/occupational categories)

Stage 1: Traditional Society. This stage encompasses most of human history, with incremental improvements. The biggest shift came as
people began to find ways to domestic animals and crops. The ability to find certain crops that could be grown in the same place, year after
year, and that began the change from hunter-gatherer (homadic) cultures to sedentary ones.

Permanent villages and eventually cities were founded, especially in southwest Asia,
an area known as the Fertile Crescent. Settlements there included Aleppo (Syria),
Beirut, Byblos and Sidon (Lebanon), Susa (Iran), Beidha (Jordan), Jericho (West
Bank, Palestine), Faiyum (Egypt) and Catalhoyuk (Turkey).

Outside of the Fertile Crescent, settled places were put down in Europe (Plovdiv,
Bulgaria; Athens and Argos, Greece; Maydanets, Ukraine), in West and South Asia
(Mohenjo-daro, Pakistan; Balkh, Afghanistan; Varanasi, India; Yanshi and Louyang,
China) and in the Americas (Cholula, Mexico).

The common elements among these places was good soils on flat lands, temperate
weather, and plenty of fresh water (river locations inland or coastal).

Two other agricultural innovations came about during this time that allowed some
cities to evolve: flooding or canal irrigation and use of animal manure for fertilizer.
Both allowed cropping of land that could not have been cropped previously, and
fertilizers improved the yields per acre.
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Stage 2: Preconditions for Take-Off. Long with the prior innovations in agriculture, the early 1700s began to see a number of improvements in
agricultural technology. The metal plow was almost indestructible compared to old wood, bone and stone implements and could turn land
that could not be cropped with the old “technology” — and could do it faster as well. Small machines to do other farm work were invented,
and soon farmers were able to grow more food, use more land, and need fewer laborers to do so.

The Preconditions for Take-Off meant that the population could grow more rapidly (more food and better nourished populations), but since it
was not necessary to use all those people to farm — as had been the case in the past — there needed to be something for them to do.

NOTE: The Economic Transition model, like the Demographic Transition model, works for the US, Canada and Western Europe. It does not
describe well the changes in the economies of Latin America, Africa or Asia... and for the same reasons. The economies of these regions of
the world have been subject to varying influences and interference, and the timeline for these countries varies... Some, like Brazil and
Southern Korea, are in Stage 5 (having been in Stage 3 or 4 as recently as 1950). Others, like India and Vietnam, are in Stages 3 or 4 (both
Stage 2 in the 1950s). And, many African countries struggle to be in Stage 3, but often remain places of resource exploitation.
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Stage 3: Take-off. The Industrial Revolution began in England about 1750, and moved into Western Europe, Canada and the
US in the early 1800s. A lot of the early inventions of the Industrial Revolution were more technological advances in
agriculture, which freed up even more of the labor force as there was an increasing “substitution of capital for labor” (using

machinery to do more of the work, requiring fewer people), creating a “surplus army of labor.”

That surplus labor moved to the cities (rural to urban migration)... the cities were where the factories
were, and the factories were where the best new economic opportunities were. Watt’s steam engine
(marking the beginning, in 1750) made factory location less dependent on rapidly running water. Most
early mills (grain, wood and textile) had to be located along a river, in a place were the water ran fast
(especially near a waterfall). Those early factories were powered by waterwheels, and waterfalls were
the ideal power source. If you look at the settlements that grew into the major cities in early US history,
these cities all lie on the east coast “fall line” (map at top right). This is where the coastal plain ends and
Piedmont region (foothills of the Appalachian Mountains) begins, and there is a large drop in elevation
— resulting in waterfalls at those locations, perfect for waterwheel-powered mils.

Watts steam engine allowed factories to have greater freedom of location. A factory powered by a
steam engine had two basic requirements: an adequate supply of water for steam creation, and a
transportation system that could bring coal and raw materials to the factory and move goods from the
factory to the markets. So factories — and major cities — stayed on canal, river or coastal locations, but
they could be located anywhere along those waterways.

Traditional l:l:e.
Society conditions | Take-off Watts engine was further refined and “shrunken” — allowing it to be put to more uses... rather than a
for Take-off massive piece of machinery that had to be bolted to the factory floor, it could be mobile, and canal
Hunter to Agricultural : Industrial boats where among the first to implement steam power. But the steam engine was used to create the
Sedentary Revolution i Revolution locomotive and the rail system was built rapidly in the US from 1830 to 1860 (map at bottom right).
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US Rail System, 1860

In addition to rapidly advancing technology in agriculture, the Industrial Revolution was now also producing all sorts of products at high volumes. Raw materials could be brought to
the factories in larger and larger quantities every more quickly, and mass volumes of goods to be sent out to more markets that were further away... and all of which were growing
rapidly as well.

Note the difference in the density of the rail network in the northeastern and midwestern parts of the US compared to the southern US. The northern network linked an
interconnected system of supply and demand and raw materials in a relatively free market space. The southern US, while purchasing some of those manufactured goods, was
primarily a supplier of materials. Remember that until 1865, the South was still a predominately agricultural economy. The South was also very unstable politically, and rail investment
in the South largely linked points of material supply to the coastal ports. Rail, manufacturing and other major investments were held in the north.
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The new innovations in technology, whether as applied to the factories themselves or the increasing
consumer goods being made, were also coming almost entirely from the north. From household items like
vacuum cleaners to washing machines to electric lights to the telephone to automobiles... these came
almost exclusively from northern inventors, workshops, labs and factories.

But there was another key innovation too in how we made things, a new process that turned factories into
high-volume producers of goods, and the higher the volume, the cheaper they could produce each unit —
and they less expensive it was for consumers to purchase them.

Henry Ford did not invent Mass production. What he did was take ideas from two industries not at all
related to the auto industry and figure out how to make that work for more complex manufacturing
processes. The slaughterhouse of Chicago gave him part of the idea, although in reverse of what he needed
(the purpose of a slaughterhouse is to take the whole animal and break it down into the individual pieces
we see on the grocery store shelf). Ford need to take individual parts and end up with a whole car. The
other part came from the gun industry. Like almost everything up until the late 1800s, most things were
hand-made by craftsmen.

The gun industry had long had a problem with this... you could not take a part from one gun, even the same make and model, and put it in another gun without risking a misfire and
injury. But, soldiers and frontiersmen did not have a parts store nearby to fix their weapons, and having someone make the part was time-consuming and expensive. Over time, the
gun industry figured out how to machine each part so that it was the same as every other part. This part would fit in that gun... and work... and visa versa. Ford’s brilliance leading to

mass produced cars was to machine every part so that any part in the bin would fit on any car...

and so you could create an assembly line where parts could be bolted on as the vehicle

went down the line until the car was completely put together. This now seemingly obvious innovation dropped the price of a car from $3000 to $5000 (equivalent to $100,000 to day)
to $495 by 1914. And, wage were increasing for workers, so the automobile became affordable to many more people.
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Stage 5: High Mass Consumption. The fifth stage is marked by several developments.

1) The post-war medical revolution that sees rapid advances in knowledge about and cures (or

relief from) many diseases and ailments, many of which are exported from the developed
countries to the developing world.

High Mass
Consumption

2) Both increased volume in manufacturing and increased specialization or “niche”
production... where smaller companies (that sometimes become big corporations)
produce one or two or a handful of goods, and can do it faster, cheaper and with greater
customization on short notice than large corporations than long depended on being able
to satisfy demand with a lot of product, but product that was essentially all the same.
3) A rapid shift to horizontal manufacturing, with very large factories with single story
assembly lines that could move the assembly process through much more quickly.
4) Adoption of practices such as “JIT” or Just-In-Time production, which scheduled parts
deliveries to the assembly line as they were needed instead of manufacturers having to
maintain large — and expensive — parts inventories onsite.
5) Increasing use of automation and robotics. Note that the percentage of the labor force
in the Secondary sector (the red line) begins to decline. There is frequently a lot of press
on the cause of this being “off-shoring” (manufacturers moving production to another
country to take advantage of lower labor costs, lower taxes, incentives, shifting
production closer to emerging markets, and/or other perceived benefits), but that is only
part of the cause. The use of automation and robotics has also significantly reduced the
need for labor for some producers, and it is starting now to be seen in other industries
that were once though to be immune from automation.
—-> The Automobile Industry: some of what once were the highest-paying jobs in car
plants are now automated. Painting and welding are almost entirely done by robots,
with a few workers in charge of programming them and maintaining them. These
were crucial jobs... painting, because a car has to look perfect on the showroom
floor (who's going to buy a car with a bad paint job?!), and welding because... well,
you really don’t want to car to fall apart after the first pothole you hit.
- The Restaurant Industry: Most economists once thought that restaurant workers
were pretty safe from automation, but there are an increasing number of
restaurants and bars that use tablets to place orders... thus, reducing or eliminating
the need for wait staff.
6) That shift in the production of goods (manufacturing especially) created another
surplus army of labor because we were once again seeing the substitution of capital
(automation/robotics) for labor. That no longer needed labor in the secondary sector had
to shift to a different sector of the economy, just as it had when this happened to the
agricultural sector 100 years before (Slide 2).

- The problem today is... unlike 100 years ago when it was easy to move from low-
paying agricultural work to relatively higher-paying manufacturing, there isn’t an
equivalent easy move to a different occupation.
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ENIAC (1946)
ectronic Numerical Integrator and Computer

1950-1990

In Popular Science (May 1970), Arthur C. Clarke predicted that satellites
would one day "bring the accumulated knowledge of the world to your
fingertips" using a console that would combine the functionality of the
copier, fax, telephone, television and a small computer, allowing data
transfer and video conferencing around the globe.

1990s...

5.00 kIPS (1,000 Instructions Per Second)

CPU 1 Megahertz w/ Single Core

No graphics capability, no video, no color
(b/w print out only)

No camera

No sound output

System memory equivalent to 20 words

No external memory storage

50’ long x 30 feet wide; 30 tons

$8 million

...70 years, from ENIAC to
the Samsung Note 20...

The specs shown are to many
of us so much blah, blah,
blah.

Think about this: In addition
to having a display, color, lots
of memory, and weighs
0.0008% of an ENIAC, the
Samsung smartphone is
approximately 24 million
times more powerful than
that first digital computer.

| 1969: 3 computers

1993: 1% ($)

(first network)

1996: 3 websites
2000: 97% (S)
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Samsung Note 20 Ultra

O D U —— _>D0|bystereo sound output

122.38 GFLOPS (1 billion Instructions Per Second)
CPU 3.1 Gigahertz w/ Octa (8) Core

Color graphics/video, color printing

3 cameras (rear); 1 camera (front)

12 Gigabytes RAM

512 Gigabytes internal memory

Up to 1 Terabyte external storage (microSD card),
6.49 x 3.04 x 0.32 inches; 7.34 ounces

$1400

Stage 6...7... In Rostow’s original model, there was no Stage 6, but by 1971, he
proposed a Stage 6 as “The Search for Quality.” The idea of this was that
society would move towards something “beyond consumption.” Families
would become larger (family size began to shrink rapidly in the early 1960s);
consumer products would become more durable; benefits, such as more
vacation time, would be more important than increased income; and economic
security would be normal.

Family size has not gotten larger... 3.1 today, down from 3.7 in the 1960s.
Consumer products are more durable to an extent, but they are also more
disposable. We do value benefits, but many Americans have fewer benefits
than they did 10-15 years ago after some increases from the 1950s to the
1970s. And even before the Covid-19 pandemic, economic security was
becoming an increasing problem for many.

Alternatively, one could look at the economic restructuring that has occurred in
the last 40+ years, sometimes referred to as the Quantitative or Information
Revolution that has created the Knowledge Economy. Computers and related
technologies have markedly changed what kinds of things we can do, and how
we do many things. The Tertiary sector has seen some leveling off, even though
it is still the largest sector of employment. The Secondary sector has continued
to shrink... but, the contribution of the Secondary sector to the US economy is
as big as it was in the 1960s (when the Secondary sector labor force was the
largest segment of the US economy). The problem for that surplus army of
labor that has been created out of the Secondary sector is that it is not easy to
move into the equally high-paying in the Quaternary sector, which has very
high skill and education requirements. Instead, they tend to move downward,
into lower-paying and often less secure in the Tertiary sector. This is one factor
in the stagnating incomes of the American middle class, and increasing
economic insecurity.

How much of a power in the economy are computers and high technology?
The far top left photo is only a partial image of ENIAC, the first digital
computer. #2 is the first IBM mainframe. #3, the first IBM PC, the first desktop
computer. #4, the first laptop... and 5, a current smartphone. The difference in
power from generation to generation of computers is staggering. Clarke’s
remarks in Pop Science (inset, top)? A smartphone can do ALL of this.



Agrlculture(PR AR)

Hi Tech (QuATERNARY)

Startups (@)
Founded °

.’w
1

The Global Division of Production and Labor...

The maps at left describe the dominant economies in various countries. Note that Africa’s labor force is very agricultural, with 50-75% of
the labor force engaged in agriculture. These countries have had a difficult time trying to move to higher levels of development of any kind
as much of the farm labor is tied down to subsistence agriculture, which produces very small amounts of exportable surplus— if any. Most
of the food is grown to feed the immediate family and community. In areas where agriculture is a major export (cocao for chocolate in the
Ivory Coast or coffee in Kenya), those export crops are still low value compared to exporting high value durable goods (furniture,
appliances, computers, cars, heavy machinery). Some countries in Africa also have large numbers of workers in other primary industries
such as mining and lumbering.

The reddish band on the Manufacturing map is sometimes referred to as the Global Manufacturing Belt. Note that Manufacturing is
especially concentrated in the US and Canada, Europe, India, China and Japan, with some smaller centers in Brazil and Argentina.
Secondary sector wages are typically higher, even in developing countries, than agricultural earnings — although in some countries, those
wages remain below the real living wage levels. Manufacturing is also problematic as there are countries that have high levels of
manufacturingin textiles and apparel (nhondurable goods) rather than in durable goods (furniture, appliances, computers, cars, heavy
machinery). Textiles and apparel, while providing marginally better earnings than agriculture, are still very low compared to wages in
durable goods production in most places. But some places with high employment in durable goods are still “low wage sinks,” where
manufacturers locate because wages are much lower than in the highly developed countries (sometimes also called “off-shoring”).

- Note on India and China: These seem almost contradictory (India, 1 on the map, China 2 on the map), because there are high numbers
of laborers in both agriculture and manufacturing. This is because of the sheer population size of both countries. After taking out the
labor in the services and hi tech (still small sectors, relatively) about half the remaining labor force in India and China is in agriculture and
about half in manufacturing. But with over 1 billion people, that “half” in either agriculture or manufacturing is a lot of people... more in
India or China in either sector than there are in the entire labor force of the US.

The services sector is growing in other parts of the world, but the “westernized economies” dominant the tertiary industries, even

compared to countries where a service industry such as tourism is a major contributor to a nation’s economy. Tourism in the service

industry is a lower value service industry compared to banking, certain types of repair businesses, or law. Particularly in the high-value
services, the US, England, France, Germany, Switzerland, The Netherlands, and Japan are global leaders.

And then there is the new kid on the block... Hi Tech. Research and development, hi tech, bio tech, software development, and consulting

all fall into the quaternary sector, and are still dominated in a handful of places in the world. The map at bottom left shows the number of

hi tech startups founded in the period from 2000-2015. The US, Canada and Western Europe still sustain a significant advantage in this
sector. India is beginning to see improvement in hi tech development, Brazil has some promise (but has had political problems that have
disrupted that sector of the economy), and... not a lot elsewhere. Although China is also seeing improvement in hi tech industry growth,
the biggest companies often still maintain R&D facilities outside of China. Several years ago, Lenovo, which built most IBM desktop and
laptop computers for years, bought out that division of IBM and rebranded everything as “Lenovo.” Although Lenovo is a Chinese company,
and it manufactures all of its computers in China, it still maintains R&D facilities in California (Silicon Valley) and North Carolina (Research

Triangle)... because that is where everybody is, and where the workforce is that is most capable.



