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PROFESSOR WEINTRAUB
LECTURE I: THE PRODUCTION POSSIBILITIES CURVE
THE ECONOMIC PROBLENM

Two key elements in defining the nature of the economic
Problem are: (3) Scarcity; and (ii) alternative wants,
Scarcity is related to the worg "alternatives"
Tegardless of wywhat Produces the Scarcity, whether
imposed oy Datural. This is the scarcity of Tesources,
résources meaning anything.that satisfies wants (e.g.,
land, labor ang capital). Thus, €conomics | §g
€ssentially a Study of buman beings and how they bebave
when confronted with Scarcity. Resources are scarce in
that there is a limitation with respect tg resources,
in that those resources are not ctapable of satisfying
all of the wants.

People confront scarcity all the time. -The way to get
Scarcity allocated to you is that ¥YOou express your
Willingness to give Up something jin order to get
-Something, Therefore, anything that qg net free {g
Scarce, : ' :

Alse, scarcity is often g Product of thé huwman wind,
We generate NoTe wants than we need and over and above
our abdility tg satisfy those needs, )

Scarcity and Its Treatment jig Econcomics

Let's talxg about the Problem of Scarcity im  terws for
which economistsg are famous. That 1s, using the aid of
Eeowmetry to get GuUT points across. I want to talk
about the nature of the "economic Problewm” with abite
more precision. ' : . '

Let's assyme there is available to the €cConomy now g
bundle of Tesources and thoge rescurces are capable of
satiéfying wants, except that there are more wants than
there are Yesources capable of satisfying them. Let's
consider that those resurces could produce 80y number
of things ang take one group of things {n general,
Measure this all on a8 set of axis, label omne axis
“"bushels of wheat" (a general] Commodity that refers to
all agriculturgl commodities), ang dssume we took all
of cur tesources ang Put thewm into the Production of
wheat. Can yoqu conceive of the idea that there is some
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maximum quantity of wheat that can be produced? At any
moment in time, given all the economic resources,
thereis going to be some wmaximum quantity of wheat
produced (mot consuwmed, produced).

What is going to determine what that maximum i{s?

We are concerned with the transformation of resources
into wheat. Regardless of how much people want or
need, that 1s mnot the issue. The issue is how much
wheat caun we produce with this bushel of resources?
~The awmouut of resources is iwmportant but there is
something else,
PRODUCTIVITY and EFFICIENCY refer to the amount of
output we «can get frow the input. What determines the
amount of the ocutput?

Let's talke about the ability to produce. The output
(i.e., the wheat) is going to be a function of the
resource employed in producing that output.
Input/output, More input, more output.

EJD. NOT ALWAYS. TIF THE INPUT 1S NOT EFFICIENTLY
INPUTED YOU GET LESS QUTPUT.

Let's assume we arTe always operating as efficiently as
Wwe can possibily operate. But even if we are using the
resources as efficiently as we can, there is a limit of
what can be produced. What determines the limitation
of the output given the most efficient wuse of the
resources? '

EJD. I HAVE A PROBLEM BECAUSE ANY SOCIETY USING ALL OF
ITS RESQURCES 1IN THE PRODUCTION OF WHEAT IS GOING TG
EXTERMINATE ITSELF. IN APPLYING ALL OF ITS RESOQURCES IN
THE PRODUCTION: OF WHEAT  1IT IS NOT GOING TO PRODUCE
OTHER COMMODITIES ESSENTIAL TO SURVIVAL, S0 THAT THERE
HAS TO BE A" POINT ABOVE WHICH IT IS IMPOSSIBLE TO
- PRODUCE MORE WITHOUT CAUSING HARM TO ALL OTHER NEEDS.

‘Absolutely. And that is one of the points I am trying
to make. But ©before I can make that point I have to
raise the question: suppose the scciety was going to
concentrate its productive efforts on the production of
wheat, how much wheat can 1ts produce? What determines
the amount of wheat?

Let's talk about wheat per year. One thing is the
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amount of tesources available. But ‘there is something
else =-- HOW TO PRODUCE. What is the techmology of
producing wheat? By technology I wean how are the
resources combined to product the output? Given the
same resources today as, say, 100 years ago, output per
acre and output per worker, is much greater today. So,
the technology has changed and with that <changing
technology the awmount of wheat capable of ©being
produced bas increased. ‘

(REFER TO GRAPH).

So, if I wark O to A, that distance describes the
*maximum quantity of wheat that can be produced given
the technology of the time and the TEeS0UTCES
available.

Suppose an altermative to the productiom of wheat 1is
the production of wachines. Again, these rtesources
which can be used to produce wheat could alternatively
be wused to produce wachines. The technology = of
combining Tresources to produce machines is different
from thbe technology of <combining rescurces to produce
wheat. Nevertheless, there are similarities: they all
employ land, labor aund capital. It is just a matter of
applying a different technology, so that if all or our
resources were employed producing wachimes there is
some waximum quantity of machines that <could be
produced. ' ' '

{(REFER TO GRAPH).

You have a set of altermatives here. You can either
produce Q-A amount of wheat or O-B amount of machines.
Are these the only possibilities? No. There are amn
endless awount of possibilities that wight exist
between these two extremes. Let's assume for mow that
machines and wheat are the only possible items,
{(Obviously, that is apn unrealistic assumpticn. We
don't worry aabout unrealistic assuwmptions because we
atre concerned about principles, and the only way to do
that is to make unrealistic assumptions.) We deal with
abstractions for the siwple purpose that it is easier
than dealing with complex situations.

We can illustrate the principles of ecnomic bebavior
with very simple abstract models of the economy which
eliminate the complexities of the ecomowy but maintain
the essence of the principles of the problewms. Thus,
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let's assume we have only two possible alternatives,
but there are any nunumber of cowmbinations of the
alternatives which «could be produced. An 1infinite
number of combinations.

Combinmaticon B refers to O-F amount of machines, and 0-G
amount of wheat.

Whenever you identity a8 point where there are two axis,
you are bringing two pieces of information together.
Point B refers to O-F awount of machines or 0-G bushels

of wheat. If you are at point E that refers to O-H
amount of wachines and O-I awount of wheat. In other
words, we can emulate all the production

possibilities.

This relationship is called the production
possibilities cCurve because it does Just that,
identifies all the production possibilities.

Notice that if you are at any omne point (you can only
be at one point at a time), jif vyou want to increase
your production of wmachines you wust decrease your

production of wheat. You cannot increase your
production of everything all at ounce. In other words,
if you want more wheat, the "cost", or what you wust

‘give up to get wmore wheat, is machines.

EJD. THIS IS MORE COF A QUESTION. IF YOU DEAL WITH THE
SHORT TERM VERSUS THE L.ONG TERM MODEL DOES THE
EXPLANATION CHANGE, CAN'T YOU ACHIEVE A LONGER RUN
INCREASE 1IN THE PRODUCTION OF WHEAT BY GIVING UP A
SHORTER RUN PRODUCTION OF WHEAT TODAY AND INCREASING
THE CAPITAL?

That is a real possibility. But, this is drawn io a
moment in time. Under given conditioms of an existing
amount of capital, labor and land and techmology). If
you change the conditions the results will change.

EJD. HOW, UNDER THAT KIND OF CHANGED ENVIRONMENT, DO
YOU GRAPHICALLY CHANGE THE REPRESENTATION? IS THERE A
DIFFERENT PROCDUCTION POSSIBILITY CURVE?

Yes. Let wme ask you. Suppose suddenly there was a
breakthrough with respect to the ability to produce
wheat. What would happen - to the production
possibilities curve?l
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EJD. IT WOULD SHIFT TO THE RIGHT BECAUSE IT WOULD HAVE
A HIGHER PRODUCTION POSSIBILITY AT EVERY LEVEL.

Because the chamge 1is a technological «change which
jncreases the productivity of wheat but mnot effect
machines, the curve would shift out. However, even
though you ate capable of producing more wheat with the
new techmology you may not wanut to for other reasons..
Does this mean there is no benefit to this
technmological breakthrough? The answer is mno. '

Suppose you stay at 0-G ‘amount. Before you could
produce ounly O-F amount of machioes. Now that the new
*technology enables you teo wuse your TesQources TMwWore
efficiently in the production of wheat, you can free up
resources for the production of machines, so that the
existing technology combines with the desire tec consume
no more wheat, allowing vyou to move wup to a higher
production of machines. You can tveflect the change in
the coundtion by shifting the curve.

Suppose there was a general increase in the Tresource
endowment. Suppose somecne cam up with a device which
allowed us to capture the energy of the sum, to store
it and convert it very inexpensively to emergy. What
would that do to the production possibilities curve?
Instead of it shifting in favor of one commodity or the
other it produces a general shift, increasing the
ability to produce both wheat and wmachines.

EJD. MY ORIGINAL QUESTION WaS HOW TO GRAPHICALLY
REPRESENT A NATURAL INCREASE 1IN PRODUCTION OF WHEAT 1IN
THE LONG RUN. :

What would cause a "natural"lincrease?
EJD. WITHOUT THE RESOURCE OR INPUT CHANGE.

Then you don't have anmy. Where would it come from? It
could not happen. You have to have input in order to
bhave output or a change in technology. I thought you
might be referring to a mnatural diuncrease in the
resource endowment. '

EJD. I WAS THINKING IN TERMS OF CHOICE. I WAS LOOKING
AT A GIVEN INPUT OF RESOURCES, §SAY WHERE YOU CAN
PRODUCE “F" MACHINES AND “G" WHEAT. IF YOU MAKE A
CONSCIOUS CHOICE NOT TC PRODUCE "D" WHEAT 1IN ORDER TO
PRODUCE MORE MACHINES IN THE SHORT RUN AND ©LEAD TO A



ECONOMICS AND PUBLIC POLICY/TEMPLE
UNIVERSITY ' SPRING 1984

LONGER RUN INCREASE IN WHEAT.

You are saying that in the longer rum you are adding to
the resource base, s0 you are changing the condtions.

EJD. I WAS THINKING THE AGGREGATE QUANTITY OF RESOURCES
REMAINS THE SAME.

This is important. It does not. Because the wmachines
and the wheat are output. The machines and the wheat
are consumed.

EJD. OVER TIME.

The only different there is the mature of the commodity
jtself. In anmy particular year a portion of a wmachine
is consumed, which is why we have in the tax laws
depreciation., So, all of these things are consumed.
If what you are saying, ‘that we <can reduce our
consumption of wheat and put our Tesources into the
production of machines so as to ‘imcrease our stock of
capital, which 1increéases our ability to produce motre
wheat and machines, that is called INVESTMENT, as
cpposed to consumiung. Investing jnvolves the
postponement of consumption in the future. It is
adding to the <resource base, adding to your stock of
capital. When you do this you wust tealize that you
are changing the basic conditions under which you draw
‘4 production possibilities curve.

It is only natural in tbe sense that it is natural for
people to ewploy their resources in such a way as to
expand their quantity of capital.

STUDENT. WHY IS THE PRODUCTION POSSIBILITIES CURVE A
CURVE RATHER THAN A STRAIGHT LINE?

What 1is implied in a straight line? This implies a
direct lipear relationsbip. This meams that as you
reduce the wnumber of wmachines by a unit you decrease
the amount of wheat be a certain awmount and that
tradeoff is constant wbether you are at poimt R, §, or
T. You always know that sacrificing one machine will
add the same amount of wheat regardless of where you
are in the production of machines.

With the curve what ahppeus is, suppose you were here,
at . I will reduce machines by and equal amount.
As you get closer to 0  what gets swmaller are the
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additions to the production of wheat. The number of
machines are being reduced by equal amounts but as you
get closer to the origin, for every wachine you are
giving wup vyou are getting less and less additional
~wheat. Whereas, if it were a straight line for every

wmachine you give wup you get the sawe awmount of
additional wheat. this {s the wnature of s

comnvex
curve. .

The idea is that the resources are capable of producing
alternative wmodels and that those alternatives are all
on a curve as opposed to & straight lime. The question
is, what 1s it about the nature of resources that
.produces a convex production possiblities curve rtather

than & <coustant trade off, a straight line? It has to
do with the nature of the resources.

If you are able to substitute one type of output for
another the relationship will be a direct tradoff, or
straight Jlinoe. The less alike are the outputs the
greater the differences in production possibilities and
the greater the curve.
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