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What is meant by the following concepts? Explain very briefly.

a)
b)
c)
d)
€)
f)
9)
h)
D)
)

Innovation

Sunk cost

Two-sided market
Invention

Customer value distribution
Exclusive license
Progressive royalties
Patent

Cob-web model

Tragedy of the commons

What is meant by the following concepts and what is the
distinction/relation between the concepts in each pair? Explain very
briefly.

a) User innovation / open innovation
b) Economic success / commercial success
c) Logistic diffusion model / Fisher-Pry model

Are the following statements true or false? (The latter alternative —
false — should also be used if the statement makes no sense.) No
motivation is needed. Indicate for each statement the most correct
answer, true or false. A correct answer gives +1p, an incorrect answer
gives -1p, and no answer at all gives Op. The total number of points
given from this question will however not be lower than Op.

1.

With the linear inverse demand curve p = —aq + b, the function
for the price elasticity of demand can be written as € = p%b.
Expected maximum value is always less or equal to maximum
expected value in calculating the expected value of information.

The optimal investment in the Nordhaus model of a minor
process innovation depends only on the exponent in the invention
possibility function.

With a fixed cost FC = 10, and a marginal cost for the n:th unit
produced MC(n) = 3 — 0.1n forn < 20, and MC(n) = 1 for
n = 20, the total cost for producing quantity q is TC = 10 +
3q — 0.05¢2 for 0 < g < 20.

Independent of your answer above, given a total cost function
TC = 10 + 3q — 0.05¢?, there are static economies of scale.

A small firm that for a given quantity sells its products at a price
equal to the average total cost (ATC) will not make any profits.

Thomas Hedner (guest lecturer) argued that more power needs to
be transferred to the management teams of Big Pharma
companies in order to improve the innovativeness of the industry.
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Q4 (12p)

Q5 (20p)

8.  When making an investment evaluation and realizing that the
payback method and the IRR indicate that an investment should
be made, while the NPV is negative, you should make the
investment since two out of three evaluation methods give
positive indications.

9.  Aninvestment project with a negative cash flow (-5) in year 0
and a positive cash flow (+7) in year 1 (no other cash flows) has
an internal rate of return equal to 40%.

10. Inthe classic linear case as presented in the course literature,
minor process innovations always lead total revenues that are
larger or equal to pre-innovation total revenues, both short- and
long-term.

Assume that you are the CEO of a firm considering whether to invest
$5M in R&D to develop a new product that would generate a gross
value of $8M (i.e. the net value would be $3M). However, you know
that your main competitor is also considering investing in this area, in
that case roughly $4M for a product that would generate $6M in gross
value. In case either of you imitate the other’s innovation, the gross
value generated would be shared equally between you while the
innovator would carry the entire investment. If both would invest the
total generated gross value would be $18M (the innovations are partly
complements). If both firms aim to imitate nothing will be invested and
no value will be generated.

a) (4p) Create a 2x2 matrix illustrating the innovation/imitation game
above.

b) (3p) ldentify the Pareto optimums and Nash equilibria, if any.
Motivate your answer.

¢) (2p) Discuss whether the situation above would lead to a waiting
game or a racing game in innovation.

d) (3p) How could a government impact the situation to increase
economies of speed in cases like this?

a) (7p) The text below is taken from the webpage of Johnson Matthey,
a technology-based firm established in 1817 that focuses on sustainable
technologies. The text describes the firm’s business model. Analyze
this business model briefly by applying the business model canvas.
Which blocks of the canvas are covered by this business model and
which blocks need to be strengthened according to your analysis?
[Maximum 1 page of text.]

b) (3p) How can an innovation-based firm like Johnson Matthey
benefit from applying the customer development model?

c) (5p) When applying the customer development model for new
innovation-based businesses, it might be necessary to consider the
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dissociation of purchasing roles. Discuss briefly why that is important
and which the standard purchasing roles are, as described in the course
literature.

d) (5p) Innovation and business development takes time. Discuss
(using both words and graphs) the balance between investing time and
money to get a high return to adoption for the first buyer vs. getting to
the market early in cases where a product innovation is based on a
systems technology with increasing returns to adoption and when there
is a competing incompatible system being developed in parallel.

The Johnson Matthey business model

Our business model is to create value from applying our expertise in advanced materials and
technology to innovate and improve solutions that are valued by our customers, optimise the use of
natural resources and enhance quality of life.

Inputs

There are three inputs to our business model: Our people, our operations, and innovation. These align
with the nine aspects of our strategy and support the long term creation of value adding sustainable
technologies.

Our people

We rely on the ability of our people to innovate and to collaborate with each other and our customers to
develop and bring value adding sustainable technologies to market.

We hire the best people with the right skills and support them with a culture that engenders innovation
and encourages them to develop and grow.

Our people are motivated by working for a company that is ‘doing the right thing” — and this is an
important differentiator in attracting and retaining top talent in an increasingly diverse business.

Our operations

Around three quarters of the value we create comes from physical products, such as our emission
control catalysts or active pharmaceutical ingredients, which we manufacture at our facilities around
the world. Efficient and responsible manufacturing is critical to our economic and environmental
performance and we have programmes in place to optimise our operations.

Our Manufacturing Excellence programme is driving efficiency improvements and innovation in
manufacturing. This is complemented by Sustainability 2017 which is focused on reducing emissions
and minimising resource use.

We invest in our manufacturing capacity to ensure we can meet customer demand and have the ability
to flex our cost base if our markets slow. We demand high returns from our investments, with a target
of at least 20%, which drives continued improvement in operational efficiency.

Approximately one quarter of the value we create comes from the provision of specialist services such
as the refining and recycling of precious metals, process technology used to design chemical plants or
diagnostics that improve efficiency in the oil and gas industry.

Collaboration and strong relationships with our customers are crucial in providing a high quality
tailored service. Know how and a strong reputation underpin success and we perpetually build on these
through continued investment in R&D and our people.

Innovation

Innovation fuels the continuous development of new and higher performance products and this,
together with our know how in advanced materials and, where appropriate, intellectual property
protection, underpins our ability to maintain technology leadership positions.

We partner with our customers, industry experts and academics to spark further ideas. Innovation isn’t
just confined to new product development; it is harnessed throughout our business processes.
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Q6 (10p)

Q7 (29p)

a)

b)

(5p) Show with graphs the difference between the social cost curve
and the (private) supply curve in cases of negative and positive
production externalities, respectively. Also show the difference
between the equilibrium quantity and the socially optimal quantity
in both these cases, given a specific demand curve.

(5p) Describe qualitatively what Coase Theorem says, and how it
relates to your response above.

A social planner wants to eliminate profits in the pharma industry by
means of price control. Suppose a monopolistic product innovator in
that industry has developed a major new drug innovation with
approximately linear cost and demand and a substantial investment
fixed cost FC (this is the only fixed cost). Let the product innovation be
characterized in the standard way by the positive parameters a, b, c,
and FC as in the course literature. The tax rate and discount rate is
zero, and it is a one-period case. [Throughout this question you need to
motivate by clearly showing your calculations.]

a)

b)

(4p) What price p,, would the innovator use for the product
innovation if aiming to maximize profit, and what would the
resulting profit m,, be, if the social planner is not involved (i.e. in
the standard profit-maximizing case)?

(4p) What regulated prices p, would eliminate the innovator’s
profits (i.e. would give = = 0)? Hint: Start with expressing profits
7 as a function of price p rather than as a function of quantity gq.
Remember that solutions to an equation on the form x2 + ax +
2
— i - _a a)y
b = 0 are given by x = Zi ( ) b.

2

(2p) Which profit-eliminating price p, in b) should the social
planner choose in order to maximize welfare (as defined in the
course literature)? Motivate.

(2p) Express the social planner’s chosen price in c) as a function of
the monopolistic price p,, and monopolistic profit r,y,.

(3p) A representative from the pharmaceutical industry association
now suggests that the price should be set in a more fair way in the
sense that the fair price py should generate a consumer surplus CS
that is equal in size with operating profits m,, = = + FC. What
price p, accomplishes this?

(3p) If the price is set equal to p as in e), how much would the
profit maximizing innovator then lose in profits compared to the
case with a monopolistic price p,,? Do you see this as a major or
minor loss for the innovator? Motivate very briefly.
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g) (3p) A risk capitalist now enters the debate and argues that price
should be set so that the rate of return on investment for the entire
society is equal to the private rate of return on investment for the
innovator. Is this feasible? Motivate your answer and make
necessary assumptions, if any. The innovator’s investment FC in
innovation is the only investment related to the innovation.

h) (8p) The article below (“De brakar om procenten” in Dagens
Industry, October 16, 2014) outlines a policy debate about the
proper level of rate of return on investment for “welfare
companies”, possibly like the company described above.
Considering what you have learnt about entrepreneurial financing
and innovation investments in this course, what effects from
limiting/capping the rate of return on investment do you foresee
with regards to the type of investments that are/will be made in
these firms? How could this impact the innovativeness of a
“welfare industry” as a whole? Motivate your answer by utilizing
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financial concepts from the course. [Maximum 1.5 pages of text.]

partiet och regeringens
offentliggorande av en Over-
enskommelse om vinster i
valfirden.

-Ulla. Andersson specifice-
rade dd hur stora uttag ur

bland annat di.

Ulla Andersson séger fort-
satt att hennes uttalande visst
ir en del av overenskommel-
sen med regeringen:

"I vir overenskommelse
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