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ECON-101 / Economics through decisions

Specialisation and voluntary exchange
Calculate comparative advantage, construct feasible trades and distinguish possible mutual
gains from stronger claims about real-world outcomes. All cases are illustrative.

Written walkthrough. Work through each explanation alongside the PDF slides. The lesson
page also includes a captioned video with a generic synthetic narrator. It is not a recording
of Craig Wright.

Fictional examples teach reasoning rather than describe a real business. No external academic credit is
awarded.

Learning objectives
1. Distinguish absolute advantage from comparative advantage.

2. Calculate opportunity costs and feasible terms of trade.

3. Verify production, transfers and each participant’s gains step by step.

4. Explain transaction costs, distributional effects and the limits of a voluntary-exchange
model.

Slide 1: Exchange can rearrange possibilities
People can gain from exchange because they value goods differently, face different
opportunity costs, or both. Specialisation can also change what a group produces. These are
related but distinct sources of gain. Every example in this lesson is illustrative. A voluntary
agreement shows expected gains for participants under their information, not guaranteed
gains for everyone.

Walkthrough

Consider two people who already own different books. Swapping books may benefit both
without producing another book. Now consider two makers who can rearrange their working
time before trading. They may increase attainable output as well. We will keep these
mechanisms separate. An agreement is voluntary in the relevant sense only when the
parties can meaningfully refuse and are not subject to force or fraud. Even then, uncertainty
or mistaken beliefs can make an outcome disappointing. Economics can explain the scope
for mutual benefit without treating every observed transaction as proof of a desirable
outcome.

Slide 2: Absolute advantage asks about productivity
Absolute advantage means producing more output with the same resources, or using fewer
resources for the same output. It is measured good by good. Comparative advantage
instead asks which producer sacrifices less of another good. A producer can be more
productive in every activity yet still benefit from exchange with someone less productive.
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Walkthrough

Suppose one person types and edits faster than another. It is tempting to conclude that the
faster person should do everything. That ignores their limited time. If their relative edge in
typing is much larger than their edge in editing, allocating some editing to the other person
can release time for valuable typing. The important comparison is not simply who is better.
It is what each person must give up to do the next task. Our numerical examples make that
comparison explicit while holding quality, working time and technology fixed.

Slide 3: Worked example A: set up production
Ada and Ben each have eight working hours. Ada makes four loaves or two metres of cloth
per hour. Ben makes one loaf or one metre of cloth per hour. Within this illustrative model,
each person can split time freely and has constant productivity. Ada has an absolute
advantage in both goods.

Walkthrough

Start with the resource constraint: each person has eight hours, not unlimited labour. Ada
could make 32 loaves if she used every hour for bread, or 16 metres if she used every hour
for cloth. Ben could make eight loaves or eight metres. These endpoints describe feasible
production, not consumption preferences. The word “or” matters: producing bread uses
hours that cannot simultaneously produce cloth. We assume goods of equal quality, no
setup time and no transport cost for now. Those simplifying assumptions let us isolate the
opportunity-cost mechanism before adding complications.

Slide 4: Worked example A: compute opportunity costs
For Ada, one loaf costs half a metre of cloth: two divided by four. For Ben, one loaf costs one
metre: one divided by one. Ada has comparative advantage in bread. Conversely, one
metre costs Ada two loaves and Ben one loaf. Ben has comparative advantage in cloth
despite lower absolute productivity.

Walkthrough

Calculate what an hour could do in the alternative activity, then divide by output in the
chosen activity. Ada gives up two metres when she spends an hour making four loaves. Two
divided by four is half a metre per loaf. Ben gives up one metre to make one loaf. The
smaller sacrifice identifies comparative advantage in bread. Reverse the ratios for cloth:
Ada sacrifices two loaves per metre, while Ben sacrifices one. In this two-person, two-good
constant-productivity example, different opportunity costs create a role for each producer in
a more specialised allocation.

Slide 5: Worked example A: establish a baseline
Initially, each person spends four hours on each good. Ada produces sixteen loaves and
eight metres. Ben produces four loaves and four metres. Combined production is twenty
loaves and twelve metres. With no trade, each consumes their own output. Record this
baseline before claiming that a different arrangement benefits either person.
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Walkthrough

For Ada, four bread hours multiplied by four loaves per hour gives sixteen loaves. Four cloth
hours multiplied by two metres per hour gives eight metres. Ben’s corresponding
calculations give four loaves and four metres. Add like units only: sixteen plus four gives
twenty loaves; eight plus four gives twelve metres. Do not add loaves and metres into an
unexplained grand total. We now know the original bundles. To demonstrate a gain without
knowing detailed preferences, we can seek an arrangement that gives each person more of
at least one good and no less of the other.

Slide 6: Worked example A: reorganise and exchange
Ada switches to six bread hours and two cloth hours, producing twenty-four loaves and four
metres. Ben makes cloth for eight hours, producing eight metres. Ada then exchanges six
loaves for four of Ben’s metres. Final bundles: Ada has eighteen loaves and eight metres;
Ben has six loaves and four metres.

Walkthrough

First check production: Ada’s six times four gives twenty-four loaves, and two times two
gives four metres. Ben’s eight cloth hours yield eight metres. Total output is now
twenty-four loaves and twelve metres, an increase of four loaves with cloth unchanged.
Next subtract what each gives and add what each receives. Ada has 24 minus 6 loaves and
4 plus 4 metres. Ben has six loaves and 8 minus 4 metres. Compared with the baseline,
each gains two loaves without sacrificing cloth. We have demonstrated feasible mutual
gains under the model’s assumptions.

Slide 7: Terms of trade divide the available gain
The exchange rate was four metres for six loaves, or two-thirds of a metre per loaf. That lies
between Ada’s bread opportunity cost of half a metre and Ben’s cost of one metre. Rates
strictly between these costs can benefit both at the margin, provided desired quantities,
feasibility and exchange costs also permit agreement.

Walkthrough

Ada can make a loaf by sacrificing half a metre. Receiving more than half a metre for it
offers an advantage over producing that cloth herself. Ben would sacrifice one metre to
make a loaf, so buying one for less than a metre saves resources. The precise agreed rate
affects who receives more of the gain. Comparative advantage alone does not determine
bargaining power or a unique market price. Nor does it establish how many units each
person wants. At an endpoint of the interval, one party may be indifferent before
transaction costs rather than strictly better off.
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Slide 8: Worked example B: a different technology
Mira produces four app screens or two tests per hour. Sol produces one screen or three tests
per hour. Each has six hours. One screen costs Mira half a test and Sol three tests. With
three hours on each task initially, Mira produces twelve screens and six tests; Sol produces
three screens and nine tests.

Walkthrough

Step one calculates opportunity costs from hourly rates: Mira gives up two tests for four
screens, while Sol gives up three tests for one screen. Mira therefore has comparative
advantage in screens and Sol in tests. Step two establishes each initial bundle using three
hours per activity. Mira makes three times four screens and three times two tests. Sol
makes three times one screen and three times three tests. The initial combined output is
fifteen screens and fifteen tests. As before, the tasks have comparable quality and constant
productivity, and these are illustrative task units rather than claims about actual software
work.

Slide 9: Worked example B: verify the gains
Full specialisation gives Mira twenty-four screens and Sol eighteen tests. Mira trades six
screens for nine tests. Mira finishes with eighteen screens and nine tests; Sol finishes with
six screens and nine tests. Each improves on the baseline. The exchange rate of 1.5 tests
per screen lies between their opportunity costs.

Walkthrough

First multiply six working hours by the specialised production rates: Mira produces 24
screens and Sol produces 18 tests. Then account for the transfer. Mira retains 24 minus 6
screens and receives nine tests. Sol receives six screens and retains 18 minus 9 tests. Mira
gains six screens and three tests relative to her original bundle. Sol gains three screens with
tests unchanged. This example permits full specialisation with gains for both. The bread
example used partial specialisation instead. Full specialisation is not a universal
recommendation; the useful allocation depends on technologies, preferences and the
quantities needed.

Slide 10: Trading uses resources too
Finding partners, comparing quality, negotiating, transporting goods and enforcing
agreements all have costs. In the bread example, each participant gained two loaves before
exchange costs. If arranging the exchange costs each the equivalent of one loaf, each
retains a one-loaf net gain. Larger costs can eliminate the advantage or prevent trade
entirely.
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Walkthrough

Transaction costs are not merely fees charged by a middleman. They include time spent
searching, uncertainty about quality and resources needed to resolve a dispute. A platform
or broker may charge money yet reduce the total cost of exchange by saving more
elsewhere. Conversely, an apparently free exchange can be expensive in time. In our
numerical illustration, subtract the one-loaf equivalent from each person’s two-loaf gain.
The net gain is one loaf each. This comparison assumes those equivalent costs reflect their
own valuations and do not hide uncompensated costs imposed on someone else.

Slide 11: Preferences and alternatives still matter
Lower opportunity cost creates a production opportunity; it does not force anyone to want
the resulting goods. Potential partners may disagree on quality, quantity or timing. Their
outside alternatives shape acceptable terms. A mutually beneficial reallocation exists only
when the final bundles are feasible and preferred after all relevant costs are considered.

Walkthrough

A person who dislikes bread may not value additional loaves in the way our simple
illustration assumes. We demonstrated gains using more of one good and no less of
another, but even that comparison presumes the extra good is welcome and can be stored,
used or passed on without a burden. In broader applications, preferences determine which
points on a production boundary are useful. Alternative trading partners also change
bargaining positions. Comparative advantage is a powerful explanation of possible
cooperation, but it is one component of a complete account of actual exchange.

Slide 12: More total output need not mean everyone gains
An increase in aggregate output does not by itself show that each person benefits. Prices,
ownership and adjustment costs affect distribution. A worker may lose a valued occupation
even when consumers gain. Possible compensation is different from compensation actually
received. Assess the relevant people and transition costs rather than treating a group total
as everyone’s experience.

Walkthrough

Our worked examples carefully specified final individual bundles. Many public arguments do
not: they jump from an estimated aggregate gain to the claim that nobody loses. A more
productive arrangement may change wages, asset values, locations and the usefulness of
acquired skills. Some losses are temporary; others can persist. Whether institutions should
compensate people, and who should pay, introduces normative questions as well as factual
ones. A liberty-oriented analysis can place strong weight on voluntary agreements and
secure rights while still recognising that distributional outcomes and effects on
non-participants require separate examination.
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Slide 13: Institutions support or obstruct cooperation
Clear ownership, reliable information and workable contracts can reduce uncertainty about
what is exchanged and on what terms. Competition among alternatives can improve
options. These are mechanisms to investigate, not guarantees of perfect outcomes. A
rights-based judgement about permissible exchange differs from a positive claim about
productivity, prices or measured welfare.

Walkthrough

If a seller cannot establish the right to transfer an item, a buyer faces a risk that ownership
will later be challenged. If quality cannot be inspected, reputation or a warranty may help.
Each arrangement has costs and limits. The appropriate institutional comparison is between
realistic alternatives, including their enforcement and information requirements. It is not
enough to compare an imperfect market with an imaginary institution that makes no
mistakes. Equally, describing an exchange as voluntary does not answer questions about
fraud, harms to third parties or the origin of the rights being exchanged.

Slide 14: Audit a claim about gains from trade
Check resources, production rates, units and opportunity costs. Specify the baseline, the
new production plan and the exchange. Verify that no goods appear from nowhere.
Compare each person’s final bundle after transaction costs. State which assumptions
support the claimed gains, which people are included, and what the calculation does not
establish.

Walkthrough

The strongest elementary demonstration is an accounting exercise followed by a preference
comparison. Production must fit available hours, transfers must balance across parties, and
final quantities must add up to production after any losses. Only then ask whether each
person prefers the outcome. This discipline prevents persuasive stories from outrunning
their numbers. In the exercises, you will work with new technologies and exchange terms. A
checked numerical response verifies the calculation under the stated assumptions. The
ungraded reflections invite you to identify limitations, because accurate arithmetic alone
cannot establish that every real-world exchange is beneficial or just.

Questions students ask

Can the less productive person still have something useful to
offer?
Yes. Comparative advantage depends on relative opportunity costs rather than absolute
output alone. The less productive person can specialise where their relative disadvantage is
smaller.
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Does comparative advantage require complete
specialisation?
No. Desired quantities, increasing opportunity costs, risk, capacity and exchange costs may
favour partial specialisation. The production plan must be checked against the actual
problem.

Does voluntary trade prove that the agreed price is morally
fair?
It can indicate that participants expected to prefer agreement to their perceived
alternatives. Moral fairness, adequate information, the legitimacy of rights and effects on
outsiders are additional questions.

Your exercises
Submit your answers on the lesson page at craigwright.net/learning. Numerical and choice
checks receive server feedback. Written responses are saved ungraded. No assessment
answer key appears in this guide.

1. Compare two makers
Illustrative case: Lea makes six mats or four baskets per hour. Noor makes three mats or
five baskets per hour. Calculate each maker’s opportunity cost of one mat in baskets, then
identify comparative advantage in mats. Assume constant productivity and equal quality.
Round numerical answers to two decimal places.

Lea’s opportunity cost (baskets per mat)

Noor’s opportunity cost (baskets per mat)

Comparative advantage in mats

1. Lea

2. Noor

3. Equal opportunity costs
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2. Check a production reallocation
Illustrative case: Emi makes two shirts or four scarves per hour; Ivo makes one shirt or one
scarf. Each has ten hours. Initially each spends five hours on each good. A new plan gives
Emi four shirt hours and six scarf hours, and Ivo eight shirt hours and two scarf hours.
Calculate the new combined output and the increase in each good over the initial plan.

New combined shirts (shirts)

New combined scarves (scarves)

Increase in shirts (shirts)

Increase in scarves (scarves)

3. Account for a complete trade
Illustrative case: Rina makes five pots or one tile per hour; Sam makes two pots or two tiles.
Each has six hours. Rina spends all six hours on pots and Sam all six on tiles. Rina then
gives Sam nine pots in return for five tiles. There are no losses or exchange costs. Calculate
both final consumption bundles.

Rina’s final pots (pots)

Rina’s final tiles (tiles)

Sam’s final pots (pots)

Sam’s final tiles (tiles)

Ungraded reflection: what extra information would help you compare this outcome with a
no-trade situation?

4. Deduct the costs of exchange
Illustrative case: a buyer values a used camera at £140. The seller is indifferent between
keeping it and selling it for £90 before exchange costs. They agree on £110. The buyer
incurs £12 of transaction costs and the seller £8. Calculate the buyer’s net gain and seller’s
net gain relative to no trade. Assume the item is accurately described and no one else is
affected.

Buyer’s net gain (£)

Seller’s net gain (£)

Ungraded reflection: explain why a gain for both parties does not determine a unique
bargaining price.


