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”Human	institutions	are	always,	in	part,	problem-solving	systems,	and	the	major	problem	they	face	is	sustaining	themselves.	
Problem	solving	is	an	economic	process,	in	which	costs	are	assumed	and	benefits	gained.	Efforts	at	problem	solving,	as	seen	in	
the	examples	of	producing	resources	and	producing	information,	commonly	evolve	along	a	path	of	increasing	complexity,	
higher	costs,	and	declining	marginal	returns.”	[Tainter,	2006]

society are applied, continuing problems must be addressed in
ways that are more costly and less cost-effective. As the costs
of solving problems grow, the point is reached where further
investments in complexity do not give a proportionate return.
Increments of investment in complexity begin to yield smaller
and smaller increments of return. The marginal return (that is,

the return per extra unit of investment) starts to decline
(Fig. 1). This is the long-term challenge faced by problem-
solving institutions: diminishing returns to complexity. If
allowed to proceed unchecked, eventually it brings ineffective
problem solving and even economic stagnation. In the most
pernicious form, diminishing returns to complexity have
made societies vulnerable to collapse (Tainter, 1988, 1999). A
prolonged period of diminishing returns to complexity is a
major part of what makes problem solving ineffective and
societies or institutions unsustainable.

This principle can be illustrated in two primary areas of
problem solving: producing resources and producing informa-

tion. In the following examples, people solve the problems of
obtaining resources and producing information in ways that
are economically rational. They prefer behavior and institu-
tions that are inexpensive. When problems require new ways
of meeting their needs, they adopt increasing complexity and
experience diminishing returns. This discussion illustrates
the path typically followed by problem-solving institutions:
increasing complexity, increasing costliness, and diminishing
returns to complexity.

3.1. Producing resources

The members of industrial societies are socialized to think
that it is normal to produce as much as possible. Maximizing
production is, however, a recent development. Our ancestors
typically produced much less than they were capable of, and
many people still do. When anthropologist Richard Lee studied
the !Kung Bushmen of the Kalahari Desert, he found them
working only 2.5 days per week to obtain all the food they
needed (Lee, 1968, 1969). With a little extra effort they could
have produced more, but preferred to spend their time at
leisure.

Subsistence farmers also tend to underproduce, so that labor
is underutilized and inefficiently deployed. Posposil (1963)
observed Kapauku Papuans of New Guinea, for example, wor-
king only about 2 h a day at agriculture. Robert Carneiro found

that Kuikuru men in the Amazon Basin spend 2 h each day at
agriculturalworkand90 minfishing.Theremainderof theday is
spent in social activities or at rest. With a little extra effort such
people could produce much more than they do (Sahlins, 1972).

Subsistence farmers in more economically developed
places have followed similar reasoning, including peasants
of pre-revolutionary Russia. A.V. Chayanov studied the
intensity of labor among 25 families in the farming commu-
nity of Volokolamsk. Chayanov found that the larger the
relative number of workers per household, the less work each
person performed. Productive intensity in Volokolamsk varied

inversely with productive capacity (Sahlins, 1972, p. 91). Even
under the harsh conditions in which they lived, these Russian
peasants underproduced. Those able to produce the most
actually underproduced the most. They valued leisure more
highly than the marginal return to extra labor.

The economist Ester Boserup confronted this dilemma in
her classic work The Conditions of Agricultural Growth (1965). She
argued that the key to persistent underproduction is the
marginal productivity of labor. While intensification in non-
mechanized cultivation causes the productivity of land to
increase, it causes the productivity of labor to decline. Each

extra unit of labor produces less output per unit than did the
first unit of labor. Kapauku Papuans, Kuikuru, Russian
peasants, and other subsistence farmers produce less than
they might for the simple reason that increasing production
yields diminishing returns to labor.

Boserup’s argument has been well verified. In northern
Greece, for example, labor applied at an annual rate of about
200 h per hectare is about 15 times more productive (in returns
to labor) than labor applied at 2000 h per hectare. The latter
farmer will certainly harvest more per hectare, but will harvest
less per hour of work (Clark and Haswell, 1966; Wilkinson,
1973). Sometimes subsistence intensification might amount

only to the application of extra labor. In other cases it means
increasing the complexity of subsistence production by adding
extra steps such as field preparation, weeding, manuring,
fallowing, or irrigation.

The principle is exemplified in other systems of production.
The American dairy industry, for example, began to practice
more intensive dairying between 1850 and 1910. The major
changes were extending dairying into the winter months,
better feeding, and improved sanitation. Annual yield per cow
improved by 50%, but output per unit of labor declined by
17.5% (Bateman, 1969).

In sectors such as energy and minerals production, it is a
truism that the most accessible deposits are mined first, so
that continued exploitation axiomatically yields lower returns
per unit of effort. In the case of energy, the dilemma is energy
return on investment, where the ratio of BTUs extracted to
BTUs invested continually deteriorates (Hall et al., 1992).

3.2. Producing knowledge

Information is central to sustainability. Producing knowledge
has as great a role in problem solving as producing resources.
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Fig. 1 – The marginal productivity of increasing complexity.
At a point such as B1, C3, the costs of complexity exceed
the benefits, and complexity is a disadvantageous
approach to problem solving (after Tainter, 1988, p. 119). Yet information also has costs. As knowledge grows more

complex, its production becomes subject to diminishing
returns. This constraint limits its application to problem
solving.

Education provides one example. As any society increases
in complexity it becomes more dependent on information, and
its members require higher levels of education. In 1924, S.G.
Strumilin evaluated the productivity of education in the
nascent Soviet Union. He found that the first 2 years of
education raise a worker’s skills an average of 14.5% per year.
A third year of education causes its productivity to decline, for
skills rise only an additional 8%. Four to six years of education
raise workers’ skills only an additional 4–5% per year
(Tul’chinskii, 1967, pp. 51–52).

A comprehensive study of the costs of education in the
United States was published by Fritz Machlup (1962). In 1957–

1958, home education of pre-school children cost the United
States $886,400,000 per year for each age class from newborn
through 5 (primarily potential income foregone by parents). In
elementary and secondary school the costs increased to
$2,564,538,462 per year per age class (for ages 6 through 18). For

those who aspired to higher education (33.5% of the eligible
population in 1960), a 4-year course of study cost the nation
$3,189,250,000 per grade per year. Thus, the monetary cost of
education between pre-school, when the most general and
broadly useful education takes place, and college, when the
learning is most specialized, increased in the late 1950s by

1075% per capita. Yet from 1900 to 1960 the productivity of this
investment for producing specialized expertise declined
throughout (Fig. 2). As S.G. Strumilin found in the Soviet
Union in 1924, higher levels of educational investment yield
declining marginal returns.

Science is humanity’s ultimate exercise in problem solving.
The knowledge developed early ina scientificdisciplinetends to
be generalized and inexpensive to produce. Thereafter the work
becomes increasingly specialized. Specialized research tends to
be more costly and difficult to resolve, so that increasing
investments yield declining marginal returns. As easier ques-
tions are resolved, science moves inevitably to more complex

research topics and to more costly organizations.
If we evaluate the productivity of our investment in

science by some measure such as the issuance of patents
(Fig. 3), the long-term productivity of applied research seems
to be declining. Patenting is a controversial measure of
productivity (e.g., Machlup, 1962, pp. 174–175; Schmookler,
1966; Griliches, 1984), but there is good evidence in the field of
medicine, where the return to investment can be readily
determined. Over the 52-year period shown in Fig. 4, from
1930 to 1982, the productivity of the United States health
care system for improving life expectancy declined by

nearly 60%.
The declining productivity of the U.S. health care system

illustrates clearly the historical development of problem-
solving systems. The productivity of medicine is declining
because the inexpensive diseases and ailments wereconquered
first. The basic research that led to penicillin, for example, cost
no more than $20,000. The remaining maladies are more
difficult and costly to cure. As each increasingly expensive
disease is conquered, the increment to average life expectancy
becomes ever smaller. The marginal return to medical invest-
ment progressively declines (Rescher, 1978, 1980).
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Fig. 2 – Productivity of educational investment for
producing specialized expertise, U.S., 1900–1960
(data from Machlup, 1962, pp. 79 and 91).

Fig. 3 – Patent applications in respect to research inputs,
U.S., 1942–1958 (data from Machlup, 1962, p. 173).

Fig. 4 – Productivity of the U.S. health care system,
1930–1982 (data from Worthington [1975, p. 5] and U.S.
Bureau of the Census (1983, pp. 73 and 102)). Productivity
index = (Life expectancy)/(National health expenditures as
percent of GNP).
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Kursupplägg





Olika delmoment
• Basgruppsarbete

• Kommunikation

• Lärande

• Projekt
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Projekten
• Syftet: att få perspektiv på utvecklingen och användningen av IT-system 

genom att intervjua både användare och utvecklare av system

• Egen planering, påbörjas i veckan. 80h för projektet, för varje 

gruppmedlem

• Ni hittar lämpliga intervjupersoner. 
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Projekt
• Basgrupp 1: Epassi för hantering av friskvårdsersättning. Handledare 

Truls Löfstedt.

• Basgrupp 2: Skolplattformen Unikum. Handledare Aseel Berglund.

• Basgrupp 3: NyA-webben för reservantagning av studenter till 

fristående kurser. Handledare Hannah Pelikan.

• Basgrupp 4: Tyra-appen för föräldrar och personal på förskolor. 

Handledare Lena Buffoni.

• Basgrupp 5: (IVU/Rapid2) som tågplaneringssystem. Handledare Ola 

Leifler.

19



Gruppuppstart
• Med handledare 9-10

20


