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Candidate	instructions
ECON4925	–	Resource	Economics
This	is	some	important	information	about	the	written	exam	in	ECON4925.		Please	read	this	carefully	before	you
start	answering	the	exam.
Date	of	exam:		Tuesday,	December	18,	2018
Time	for	exam:	09.00	a.m.	–	12.00	noon
The	problem	set:		The	problem	set	consists	of	three	problems,	with	several	sub-problems.	The	first	problem
is	multiple	choice	and	counts	20%.	The	second	problem	counts	30%,	the	third	problem	counts	50%.	In	each	of
problems	2	and	3	each	subproblem	counts	10%.	If	you	get	stuck	in	algebra	or	discover	a	mistake,	explain	how
you	would	proceed,	what	you	would	expect,	or	why	you	think	there	is	a	mistake.
Sketches:	In	this	exam,	you	may	use	sketches	on	problems	2	and	3	with	sub-problems.		You	are	to	use	the
sketching	sheets	handed	to	you.		You	can	use	more	than	one	sketching	sheet	per	question.		See	instructions	for
filling	out	sketching	sheets	on	your	desk.	It	is	very	important	that	you	make	sure	to	allocate	time	to	fill	in	the
headings	(the	code	for	each	problem,	candidate	number,	course	code,	date	etc.)	on	the	sheets	that	you	will	use	to
add	to	your	answer.		You	will	find	the	code	for	each	problem	under	the	problem	text.	You	will	NOT	be	given
extra	time	to	fill	out	the	"general	information"	on	the	sketching	sheets	(task	codes,	candidate	number	etc.)		Do	not
hand	in	sketches	on	other	problems	than	problems	2	and	3	with	sub-problems.		Sketches	handed	in	for	problem
1	with	sub-problems,	will	not	be	included	in	the	assessment.
Resources	allowed:	No	written	or	printed	resources	-	or	calculator	-	is	allowed	(except	if	you	have	been	granted
use	of	a	dictionary	from	the	Faculty	of	Social	Sciences).

Grading:		The	grades	given:		A-F,	with	A	as	the	best	and	E	as	the	weakest	passing	grade.		F	is	fail.
Grades	are	given:		Thursday	10	January	2019.

1(a) Problem	1.a	(5%)
In	this	question	you	are	not	supposed	to	hand	in	sketches.
	
Please	check	the	(unique)	correct	sentence	or	answer	for	each	of	questions	a)-d).
	
a)		(5%)		Assume	a	finite	supply	of	a	non-renewable	resource	that	is	exhausted	in	finite	time	at	a	given
choke	price	(with	endogenous	time	horizon).		A	monopolist	tends	to	extract	the	resource
	
Select	one	alternative:

	
	

In	the	same	time	as	a	competitive	firm

Slower	than	a	competitive	firm

At	a	much	lower	consumer	price	than	a	competitive	firm

Faster	than	a	competitive	firm

Maximum	marks:	5

1(b) Problem	1.b	(5%)
In	this	question	you	are	not	supposed	to	hand	in	sketches.
	
b)	Faustman's	rule
	

Select	one	alternative:
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Select	one	alternative:

	

Gives	the	optimal	rotation	length	in	a	model	with	infinitely	many	forest	rotations	with	logging	and
non-logging	benefits.

Gives	the	optimal	rotation	length	in	a	model	of	a	single	forest	rotation	with	only	logging	benefits.

Gives	the	optimal	rotation	length	in	a	model	with	infinitely	many	forest	rotations	with	only	logging
benefits.

Gives	the	optimal	rotation	length	in	a	model	of	a	single	forest	rotation	with	logging	and	non-
logging	benefits.

Maximum	marks:	5

1(c) Problem	1.c	(5%)
In	this	question	you	are	not	supposed	to	hand	in	sketches.
	
c)		The	following	questions	are	about	an	optimally	controlled	ecosystem	with	non-convex	dynamics.
Such	a	system
	
Select	one	alternative:

	

always	has	a	unique	optimal	control	for	a	given	stock	level.

usually	has	multiple	steady	states,	one	of	which	is	called	the	Skiba	point.

can	have	an	unstable	steady	state	that	differs	from	the	Skiba	point.

never	has	a	unique	optimal	control	for	a	given	stock	level.

Maximum	marks:	5

1(d) Problem	1.d	(5%)
In	this	question	you	are	not	supposed	to	hand	in	sketches.
	
d)		Intermittency	is	used	to	characterize
	
Select	one	alternative:

	

the	volatility	of	the	electricity	supply	generated	by	some	renewable	energy	sources.

the	replacement	of	fossil	fuels	in	the	energy	transition.

the	energy	efficiency	of	solar	panels.

the	feed-in	premium	for	solar	and	wind.

Maximum	marks:	5
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(a) Problem	2.a	(10%)
In	this	question	you	can	hand	in	sketches.		Use	the	sketching	paper	handed	to	you	in	the	examination
venue.		See	instructions	on	your	desk.
	
What	is	the	maximum	sustainable	yield?		Is	harvest	at	the	maximum	sustainable	yield	economically
optimal?		Argue	why	or	why	not.
	
Fill	in	your	answer	here	and/or	on	sketches
	

Maximum	marks:	10

(b) Problem	2.b	(10%)
In	this	question	you	can	hand	in	sketches.		Use	the	sketching	paper	handed	to	you	in	the	examination
venue.		See	instructions	on	your	desk.
	
Write	down	the	optimization	problem	including	objective	and	equation	of	motion,	and	identify	control
and	state	variables.		Write	down	the	current	value	Hamiltonian.
	
	
Fill	in	your	answer	here	and/or	on	sketches
	

Maximum	marks:	10

(c) Problem	2.c	(10%)
In	this	question	you	can	hand	in	sketches.		Use	the	sketching	paper	handed	to	you	in	the	examination
venue.		See	instructions	on	your	desk.
	
Calculate	the	optimal	fish	stock	(where	the	first	order	conditions	are	satisfied).		Is	it	larger	or	smaller
than	the	maximum	sustainable	yield?		How	does	it	depend	on	migration	m?		Please	explain	briefly	the
intuition	for	each	of	these	relations	(the	comparisons	to	maximum	sustainable	yield	and	to	the	case
without	migration).
	
	
Fill	in	your	answer	here	and/or	on	sketches
	

Maximum	marks:	10

3 Problem	3	(50%)
In	this	problem,	please	use	sketches.	Please	label	your	subproblems	i)-v).
	

2 Consider	a	fish	stock	described	by	the	dynamics
	

	
where	 	is	the	stock	of	fish	in	the	sea	and	 	is	the	harvest	rate.		The	term	m		captures	fish	migration.		The
migrating	fish	leaves	without	returning,	e.g.,	with	an	ocean	current.		A	single	owner	controls	the	fishery.		She	has
an	infinite	time	horizon	and	faces	a	constant	market	price	at	which	the	fish	is	sold.		The	model	abstracts	from
costs.		She	discounts	future	income	at	the	rate	 .



ECON4925	-	fall	2018

4/4

	

Maximum	marks:	50



Question 8
Attached



Problem 3 (50%)
A firm is the sole owner of a non-renewable resource stock R0 and extraction qt of the resource
is costless. The firm takes the market price as given and has an infinite planning horizon. The
price is determined by the constant demand function D(pt) = p−ε

t , where ε > 1. The market
discount rate is r. It can be shown that the value of the resource stock to the firm (value

function) is V (R0) = 1
εr

(εrR0)
ε−1
ε .

i) Write down the firm’s underlying optimization problem, including objective function and
equation of motion. No need to solve it (you already know the value function). Explain in
words why the price must grow at the rate of interest.

In contrast to earlier, the firm now incurs a cost for discovering and opening up the resource
before extraction starts. For simplicity, the firm can only once find and open up a resource
stock of size R, discovery happens in an instant of time, and then the firm starts extracting.
The costs incurred by the firm are 1

2
R2.

ii) Find the formula for the optimal size of the resource stock R that the firm would like to
discover and open up. Derive the solution for general parametric values and then for the
assumption that ε = 2.

Now the government decides to tax the firm’s revenue from extraction (the firm still incurs
costs for discovering and opening up the resource, but the tax only applies to the revenue from
resource extraction). Assume that the government can commit to a constant tax on each dollar
that the firm gets for selling its resource.

iii) What is the optimal stock of the firm as a function of the tax? Please state the result for
both the general formula and the case where ε = 2.
Hint: Note that solving for ε = 2 from scratch provides a test of the general formula. Also
note that only the case ε = 2 is needed further down the road (in subproblem v).

iv) What did you learn in the class/seminar about the consequences for extraction when a
government taxes profits or gross revenue? Briefly discuss how these findings relate to your
finding above.

v) If the government wants to maximize tax revenue, what would be the optimal tax?




