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Introduction
• Distinguish between 

1. Renewable flow resources: such as solar, wave, wind and geothermal 
energy) which are non-depletable.

2. Renewable stock resources: such as, (i) living organisms: fish, cattle and 
forests, with a natural capacity for growth; (ii) inanimate systems (such 
as water and atmospheric systems): reproduced through time by physical 
or chemical processes; (iii) arable and grazing lands as renewable 
resources: reproduction by biological processes (such as the recycling of 
organic nutrients) and physical processes (irrigation, exposure to wind 
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organic nutrients) and physical processes (irrigation, exposure to wind 
etc.) which are capable of being fully exhausted.

• This chapter examines renewable resources with biological growth. 

• This chapter focuses on common pool resources (fisheries). 

• An economic model is integrated with a biological model. 

• Efficient levels of harvest are defined and economic incentives for 
sustainable harvests are discussed. 



Biological growth processes
Biological Dimension—The Schaefer model

• The Schaefer model posits an average relationship between the 
growth of the fish population and the size of the fish population. 

• The shape of the graph in the next page shows the range of 
population sizes where population growth leads to population 
increases and a range where population growth will lead to stock 
decreases.
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• Gt = St+1+1 - St

–where S is the stock size and G is the amount of growth 

• This is called density dependent growth. 

• In continuous time notation: G = G(S)



• There are many forms 
the G = G(S) function can 
take

• An example: (simple) 
logistic growth –

Where g is the intrinsic growth 
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Biological growth processes
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Where g is the intrinsic growth 
rate (birth rate minus 
mortality rate) of the 
population.

Figure c

Figure d

Suppose that in the 
initial period of time  (t = 
0) the stock, S, is zero. 
Then something happens 
so that in t = 1, the stock 
rises to 0.01.
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Fish Population and Growth
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where I’ve chosen g=0,07, 
SMIN=0,3 and SMAX=1
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Fish Population and Growth
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Bioeconomic equilibrium

• Definitions
• Minimum viable population,               , represents the level of population 

below which growth in population is negative (deaths and out-migration 
exceed births and in-migration)

• A catch level is said to represent a sustainable yield whenever it equals the 
growth rate of the population, since it can be maintained forever. 

• Maximum sustainable yield population, S* , defined as the population size 

MINSS or
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• Maximum sustainable yield population, S* , defined as the population size 
that yields the maximum growth; hence, the maximum sustainable yield 
(catch) is equal to this maximum growth and it represents the largest catch 
that can be perpetually sustained.

• The sustainable yield is the growth in the biomass defined by the 
intersection of this line with the vertical axis. For example, G(S0) is the 
sustainable yield for population size S0.



Economic model

• Define first harvest level: we assume that it is a function of the size of the 
population and the amount of effort expended. The commonly used form 
is:

H=f(E,S)=eES

where

e a constant (known as the “catchability coefficient”), and

E the level of effort 

Examples of effort are hours of trawling, number of gillnets and number of long-line 
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Examples of effort are hours of trawling, number of gillnets and number of long-line 
hooks. Effort is produced by optimal use of inputs and is expressed in the 
production function (for an intermediate good) E =g(v1,…, vn), where E is effort and vi

is factor i=1,…,n.

• Note that the harvest function is a short-run 
(static) production function in the sense that 
it is valid for a given stock level at any point in 
time, without any feedback from effort to stock

H=f(E,SL)

H=f(E,SH)

E

H



Economic model
• Define costs: Assuming a constant marginal cost of effort, w, allows us to 

define total cost as:

C=wE.

• Define economic profit: the difference between the total revenue from the 
sale of harvested resources and the total cost incurred in resource 
harvesting. 

NB = B - C = PeES - wE

where

P is the price, assumed to be a constant 
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P is the price, assumed to be a constant 



Bioeconomic equilibrium
• Biological equilibrium occurs where the resource stock is constant through 

time (that is, it is in a steady state). This requires that the amount being 
harvested equals the amount of net natural growth: G = H

• Using S = H/eE from the harvest equation, we solve for H:
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• It is now possible to find the maximum sustainable effort level by taking 
the derivative of the right-hand side of the above equation  with respect to 
effort (E) and setting the result equal to zero.

where, Emsy: level of effort consistent with the maximum sustained yield.
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H2 = eE2S

HMSY = eEMSYS

H1 = eE1S

HMSY=(gSMAX)/4

Steady-state equil, fish harvests and 
stocks at various effort levels

An effort E1 which is much 
higher than E2 gives 
harvest level H1 that is 
significantly lower than H2. 
This is because the stock 
level in the first case is 
much smaller than in the 
second. In the Figure the 
highest possible harvest is 
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H1

Stock, SSMSY
=SMAX/2

S1 S2

H2

G(S)

highest possible harvest is 
reached for effort level EMSY

and this harvest is called 
the maximum sustainable 
yield (MSY).
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Steady-state equil, fish harvests and 
stocks at various effort levels
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The natural-growth stock-level curve in panel (a) has been transformed into a sustainable 
harvest-effort curve in panel (b). The H(E) curve is also called the sustainable yield curve 
and it connects the long-run harvest potential to fishing effort. This harvest-effort curve 
has the same form as the growth curve in this case since the short-run harvest function is 
linear in both effort and stock. It is important to note the difference between the short-run 
harvest function H=f (E,S), depicted as straight lines in panel (a) and the sustainable yield 
curve H(E), in panel (b). The former is valid for any combination of effort, E, and stock, S, 
at any time, whereas the latter is the long-run equilibrium harvest for given levels of effort. 
The sustainable yield curve is conditional on equilibrium harvest.

S1S2S3S4S5

S



Steady-state equil, fish harvests and 
stocks at various effort levels

eE1S

eEMAXS

eEMSYS

S

G(S)
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S1SMSYSMAXSL

S

Panel (b) shows that the harvest curve is double, with an upper and a lower branch for 
each value of effort between ED and EMAX. This is due to the existence of two intersection 
points between each of the linear harvest curves and the growth curve, as shown in panel 
(a). There is, however, a significant difference between the two branches of the yield curve. 
The upper part constitutes stable points of harvesting whereas the lower part constitutes 
unstable harvesting. Example: harvest curve for effort E1 intersects with the growth curve 
for two stock levels, the low one SL and the high one S1 in panel (a). For stock levels lower 
than SL the harvest curve is above the growth curve and the natural growth is too small to 
compensate for the harvest. This implies that the stock will decrease to zero if effort E1 is 
maintained over a sufficiently long period of time. Thus, SL is an unstable equilibrium for 
the stock harvested by effort E1.



Economic models of a fishery
• Biological populations belong to a class of renewable resources we 

will call interactive resources, wherein the size of the resource stock 
(population) is determined jointly by biological considerations and 
by actions taken by society.

• We will examine two types of frameworks:

• Open access fishery. A firm,
– enters if profit per boat is positive

– leaves if profit per boat is negative

– in steady-state, R = C (revenue = costs)
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– in steady-state, R = C (revenue = costs)

• Closed access (private property) fishery
– Static (single period) model:  Choose effort to maximise profits in any 

‘representative’ single period (select E to maximise Profit = R – C)

– Dynamic (intertemporal) model: Choose a path of effort over time to 
maximise the wealth of the firm (maximise the present value of the 
fishery)



Efficient Sustainable Yield

• The maximum sustainable yield is not synonymous with efficiency.  
Efficiency is associated with maximizing the net benefit from the use 
of the resource: we must include costs and benefits of harvesting.

• The complete model has two components:

1. The previously described biological sub-model, describing the 
natural growth process of the fishery;
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natural growth process of the fishery;

2. an economic sub-model, describing the economic behaviour of the 
fishing boat owners.



Static vs dynamic approach
• We shall be looking for two kinds of solutions. 

• The first is its equilibrium (or steady-state) solution. This consists of a set 
of circumstances in which the resource stock size is unchanging over time 
(a biological equilibrium) and the fishing fleet is constant with no net 
inflow or outflow of vessels (an economic equilibrium). Because the 
steady-state equilibrium is a joint biological–economic equilibrium, it is 
often referred to as bioeconomic equilibrium.

• The second kind of solution we shall be looking for is the adjustment path 
towards the equilibrium, or from one equilibrium to another as conditions 
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towards the equilibrium, or from one equilibrium to another as conditions 
change. In other words, our interest also lies in the dynamics of renewable 
resource harvesting. This has important implications for whether a fish 
population may be driven to exhaustion, and indeed whether the resource 
itself could become extinct. 



Efficient Allocations
• Assumptions of the economic model are:

– The price of fish is constant and does not depend on the 
amount sold.

– The marginal cost of a unit of fishing effort is constant.
– The amount of fish caught per unit of effort expended is 

proportional to the size of the fish population. 

• We first define the static efficient sustainable yield (i.e. without 
worrying about discounting). 
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worrying about discounting). 

• The static efficient sustainable yield is the catch level that, if 
maintained perpetually, would produce the largest annual net 
benefit.  [The dynamic efficient sustainable yield, incorporates 
discounting].



Efficient Sustainable Yield for a Fishery

The shape of the revenue function is 
dictated by the shape of the biological 
function, since the price of fish is 
assumed constant. Increasing fishing 
effort in the Figure would result in 
smaller population sizes and would be 
recorded as a movement from right to 
left. Because the variable on the 
horizontal axis in the Figure is effort, 
and not population, an increase in 
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and not population, an increase in 
fishing effort is recorded as
a movement from left to right.

(S*)efficient level 
of effort

net benefits 
are zero



Profit maximizing solution
• A private-property fishery has the following three characteristics:

1. There is a large number of fishing firms, each behaving as a price-taker and so 
regarding price as being equal to marginal revenue. It is for this reason that the 
industry is often described as being competitive. 

2. Each firm is wealth maximizing.

3. There is a particular structure of well-defined and enforceable property rights to 
the fishery, such that owners can control access to the fishery and appropriate 
any rents that it is capable of delivering.

• What exactly is this particular structure of private property rights?  Within 
the literature there are several (sometimes implicit) answers to this 

Economics & Management of Natural Resources E. SartzetakisLect. 12, p.  20

the literature there are several (sometimes implicit) answers to this 
question. We shall outline two of them. 
1. A private property fishery refers to the harvesting of a single species from lots of different 

biological fisheries, fishing grounds. Each fishing ground is owned by a fishing firm. That 
fishing firm  has private property rights to the fish which are on that fishing ground 
currently and at all points in time in the future. All harvested fish, however, sell in one 
aggregate market at a single market price. 

2. The fishery as being managed by a single entity which controls access to the fishery and 
coordinates the activity of individual operators to maximize total fishery profits (or wealth). 
Nevertheless, harvesting and pricing behaviour are competitive rather than monopolistic.



Bioeconomic equilibrium
• Economic equilibrium is reached when the profit is maximized (given that 

private property rights have been allocated and can be monitored and 
enforced). That is, we will be looking for the level of effort that maximizes 
NB = B – C, with H=Hs,

• Since the efficient sustained effort level is the level that maximizes the 
above equation, we can derive it by setting its derivative with respect to 
effort (E) equal to zero:

wE
g

SEPe
PeESwEPHNB MAX

MAXss 
22
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• Note first, that this effort level is smaller than that needed to produce the 
maximum sustainable yield.

• Notice also that when this condition is satisfied, dE/dt = 0 and so effort is 
constant at its equilibrium (or steady-state) level E = E*.
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Bioeconomic equilibrium

• Substituting E* into the biological equilibrium G = H, we solve for S*

• And finally, substituting S* and E* into H=eES, we derive H*:
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• And finally, substituting S* and E* into H=eES, we derive H*:
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Steady-state equilibrium yield-effort 
relationship

*H
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Appropriability and Market Solutions
• A sole owner of a fishery would have a well-defined property 

right to the fish and would want to maximize his or her profits. 
– Profit maximization will lead to the static-efficient sustainable 

yield. 

• Ocean fisheries are typically open-access resources. Thus, no 
single fisherman can keep others from exploiting the fishery. 
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Open access solution
• Determination of fishing effort under conditions of open access. 

• Assuming free entry and exit into and from the industry (there are no 
barriers to entry or restrictions for changing their level of harvesting 
effort), an increase in the level of effort is expected as long as there are 
positive economic profits, and vise versa, that is, if firms cannot cover 
their costs will leave the fishery. 

• We can represent the entry-exit process algebraically by the equation  
dE/dt = ·NB, where  is a positive parameter indicating the 
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dE/dt = ·NB, where  is a positive parameter indicating the 
responsiveness of industry size (expressed by the level of effort) to 
industry profitability. 

• When economic profit (NB) is positive, firms will enter the industry; and 
when it is negative they will leave. The magnitude of that response, for 
any given level of profit or loss, will be determined by . 



Bioeconomic open-access equilibrium
• We can now move from the efficient  to the free, or open-access 

equilibrium. Free access implies zero profits, so that there is no longer an 
incentive for entry into or exit from the industry, nor for the fishing effort 
on the part of existing fishermen to change, that is, NB=0. 

• Rearranging terms yields

000
22
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• Note that this exceeds the efficient sustained level of effort. It may or may 
not be larger than the level of effort needed to produce the max. sustained 
yield. That comparison depends on the specific values of the parameters.

• Similarly to the efficient case we can derive: 
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Market Allocation in a Fishery

A sole owner would want to maximize 
her profits. That is she will increase 
fishing effort until marginal revenue 
equals marginal cost. This occurs at 
effort level Ee, the static efficient 
sustainable yield, and yields positive 
profits equal to the difference
between R(Ee) and C(Ee).
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Ocean fisheries are typically open-
access resources—no one exercises 
complete control over them. Thus, no
fisherman can exclude others from 
exploiting the fishery.

Open-access resources create two kinds 
of external costs: a contemporaneous
external cost and an intergenerational 
external cost.



An example
• Lets assume the following values for the model’s parameters:

• g=0,15

• SMAX=1

• e=0,015

• P=200

• w=0,6

• Then, we can derive the restricted (closed) access static solution:

106,015,0  wg
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An example
• Lets assume the following values for the model’s parameters:

• g=0,15

• SMAX=1

• e=0,015

• P=200

• w=0,6

• And also the open access static solution:

6,015,0  wg
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Comparative statics for the static open 
access fishery model

• It is instructive to inspect how the steady state equilibrium levels of effort, 
stock and harvest in an open access fishery regime change in response to 
changes in the parameters or exogenous variables of that model.  

• Just before we showed that for a particular illustrative (or baseline) set of 
parameter values, the steady state equilibrium magnitudes of stock, effort 
and harvest were  Sc = 0.2, Ec = 8.0 and Hc = 0.024 respectively. But we 
would also like to know how the steady state equilibrium values would 
change in response to changes in the model parameters. This can be 
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change in response to changes in the model parameters. This can be 
established using comparative static analysis.

• Comparative static analysis is undertaken by obtaining the first-order 
partial derivatives of each of these three equations with respect to a 
parameter or exogenous variable of interest and inspecting the resulting 
partial derivative. 



Comparative statics for the static open 
access fishery model
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Dynamic Efficient Sustainable Yield 

• The dynamic-efficient sustainable yield incorporates 
discounting. 
– The dynamic efficient sustainable yield will equal the static 

efficient sustainable yield if the discount rate equals zero.

– Higher discount rates mean higher costs (foregone current 
income) to the resource owner of maintaining the stock.

The lower the extraction 
costs, and the higher the 
discount rate, the more 
likely it is that the dynamic 
efficient level of effort will 
exceed the level of effort 
associated with the 
maximum sustainable yield. 

Efficient Allocations
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income) to the resource owner of maintaining the stock.

– With an infinite discount rate, net benefits equal zero. 

– Extinction could occur if the growth rate is lower than the 
discount rate and if the costs of extracting the last unit are 
sufficiently low.



The PV-maximizing fishery model
• The present-value-maximizing fishery model generalizes the model of the static 

private-property fishery, and in doing so provides us with a sounder theoretical basis 
and a richer set of results. 

• The essence of this model is that a rational private-property fishery will organise its 
harvesting activity so as to maximize the discounted present value (PV) of the fishery. 

• This section specifies the present-value-maximizing fishery model and describes and 
interprets its main results. Full derivations have been placed in Appendix 17.3. 
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• The individual components of our model are very similar to those of the static private 
fishery model. However, we now bring time explicitly into the analysis by using an 
intertemporal optimization framework. 

• Initially we shall develop results using general functional forms. Later in this section, 
solutions are obtained for the specific functions and baseline parameter values 
assumed earlier.



The PV-maximizing fishery model
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The necessary conditions for maximum wealth include

• It is very important to distinguish between upper-case P and lower-case p. 

The PV-maximizing fishery model

Economics & Management of Natural Resources E. SartzetakisLect. 12, p.  35

• P is the market, or landed, or gross price of fish; it is, therefore, an observable 
quantity. As the market price is being treated here as an exogenously given fixed 
number, no time subscript is required on P. 

• In contrast, lower-case pt is a shadow price, which measures the contribution to 
wealth made by an additional unit of fish stock at the wealth-maximizing 
optimum. It is also known as the net price of fish, and also as unit rent.



Three properties of the net price deserve mention. 

1. First, it is typically an unobservable quantity. 

2. Second, like all shadow prices, it will vary over time, unless the fishery is in steady-
state equilibrium. In general, therefore, it is necessary to attach a time label to net 
price.

3. The third property concerns an equivalence between the net price equations for the 
renewable and non-renewable resource cases. 

• The first equation defines the net price of the resource (pt) as the difference between 

The PV-maximizing fishery model
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• The first equation defines the net price of the resource (pt) as the difference between 
the market price and marginal cost of an incremental unit of harvested fish. 

• The second, differential equation governs the behaviour over time of the net price, 
and implicitly determines the harvest rate in each period. 

• Note that if growth is set to zero (as would be the case for a non-renewable 
resource) and the stock term in the cost function is not present (so that the size of 
the resource stock has no impact on harvest costs) then the net price equation for 
renewable resources collapses to a special case that is identical to its counterpart 
for a non-renewable resource



Interpretation
A decision about whether to defer some harvesting until the next period is made by comparing the marginal costs and 

The PV-maximizing fishery model
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A decision about whether to defer some harvesting until the next period is made by comparing the marginal costs and 
benefits of adding additional units to the resource stock. By not harvesting an incremental unit this period, the 
fisher incurs an opportunity cost that consists of the foregone return by holding a stock of unharvested fish. The 
marginal cost of the investment is ip, as sale of one unit of the harvested fish would have led to a revenue net of 
harvesting costs (given by the net price of the resource, p) that could have earned the prevailing rate of return on 
capital, i. Since we are considering a decision to defer this revenue by one period, the present value of this 
sacrificed return is ip.

The owner compares this marginal cost with the marginal benefit obtained by not harvesting the incremental unit this 
period. There are two categories of marginal benefit:
1. As an additional unit of stock is being added, total harvesting costs will be reduced by the quantity 
CS = ∂C/∂S (note that ∂C/∂S < 0).
2. The additional unit of stock will grow by the amount dG/dS. The value of this additional growth is 
the amount of growth valued at the net price of the resource.



The PV-maximizing fishery model
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The natural rate of growth in the stock from a marginal change in the stock size

The value of the reduction in the harvesting cost from a marginal change in the 
stock size



• Open-access creates two kinds of external costs:
– Contemporaneous external costs are the costs imposed on the 

current generation from overfishing. Too many resources (boats, 
fishermen, etc.) are committed to fishing. 

– Intergenerational external costs are the costs imposed on the 
future generation from the exploitation of the stock today. 
Overfishing reduces stocks and thus future profits.

Appropriability and Market Solutions
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• Unlimited access creates property rights that are not well-
defined.

• With free-access, individual fishermen have no incentive to 
“save” the resource. 

• Open-access and common-pool resources are not synonymous. 
– Not all common property resources allow unlimited access. 

Informal arrangements among those harvesting the common 

Appropriability and Market Solutions
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Informal arrangements among those harvesting the common 
property resource, for example, can serve to limit access.



The dynamics of renewable resource 
harvesting

• Discussion so far has been exclusively about steady states: equilibrium outcomes 
which, if achieved, would remain unchanged provided that relevant economic or 
biological conditions remain constant. 

• However, we may also be interested in the dynamics of resource harvesting. 
1. This would consider questions such as how a system would get to a steady state if it were 

not already in one, or whether getting to a steady state is even possible. 

2. In other words, dynamics is about transition or adjustment paths. 

3. Dynamic analysis might also give us information about how a fishery would respond, 
through time, to various kinds of shocks and disturbances.
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• The dynamics of the open access fishery model  are driven by two differential 
equations, determining the instantaneous rates of change of S and E: 



Stock and effort dynamic paths for the 
open access model 
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Rate of change of S Rate of change of E



Stock and effort dynamic paths to 
illustrate their relative phasing.
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Phase-plane diagrams

• Another way of describing the information given in the previous Figure is in terms of 
a ‘phase-plane’ diagram. An example is shown in the following Figure. 

• The axes define a space consisting of pairs of values for S and E. 

• The steady-state equilibrium (Sc = 0.2 and Ec = 8.0) lies at the intersection of two 
straight lines the meaning of which will be explained in a moment. 
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• The adjustment path through time is shown by the line which converges through a 
series of diminishing cycles on the steady-state equilibrium. 

• In the story we have just told, the stock is initially at 1 and effort begins at a small 
value (just larger than zero). Hence we begin at the top left point of the indicated 
adjustment path. As time passes, stock falls and effort rises – the adjustment path 
heads south-eastwards. After some time, the stock continues to fall but so too does 
effort – the adjustment path follows a south-west direction. 



Phase-plane analysis of stock and effort dynamic 
paths for the illustrative model.

S
locus of all biological 
equilibrium points at 
which G = H, i.e. 
dS/dt = 0
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E

locus of all economic 
equilibrium points at 
which profit=zero, 
i.e. dE/dt = 0



The phase-plane diagram also presents 
some additional information

• First, the arrows denote the directions of adjustment of S and E
whenever the system is not in steady state, from any arbitrary 
starting point. 
• It is evident that the continuous-time version of the open-access model we are 

examining here in conjunction with the particular baselines parameter values 
being assumed has strong stability properties: irrespective of where stock and 
effort happen to be the adjustment paths will lead to the unique steady- state 
equilibrium, albeit through a damped, oscillatory adjustment process.
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equilibrium, albeit through a damped, oscillatory adjustment process.

• Second, the phase-plane diagram explicitly shows the steady-state 
solution. As noted above this lies at the intersection of the two 
straight lines. 
– The horizontal line is a locus of all economic equilibrium points at which profit 

per boat is zero, and so effort is unchanging (dE/dt = 0). 

– The downward sloping straight line is a locus of all biological equilibrium points 
at which G = H, and so stock is unchanging (dS/dt = 0). Clearly, a bioeconomic 
equilibrium occurs at their intersection.  



Public Policy Toward Fisheries

Aquaculture

• Aquaculture is the controlled raising and harvesting 
of fish.
– Fish farming involves cultivating fish over their lifetime.

– Fish ranching involves holding fish in captivity for the first few 
years of their lives.
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years of their lives.



Global Capture and Aquaculture 
Production
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Chinese Capture and Aquaculture 
Production
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China’s Rising Share of Aquaculture
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DEBATE 13.1  Aquaculture: Does Privati-
zation Cause More Problems than It 
Solves?
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Raising the real cost of fishing
– Raising the marginal cost of effort results in a lower harvest and 

higher stock sizes.

– While the policies may result in an efficient catch, they are 
inefficient because the efficient level of catch is not caught at the 
lowest possible cost. 

– Technological innovations have lowered the cost of fishing, 
offsetting the increases imposed by regulations. 

Public Policy Toward Fisheries
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Effect of Regulation
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Taxes
– Unlike regulations, the tax can lead to the static-efficient 

sustainable yield allocation because the tax revenues represent 
transfer costs and not real-resource costs. 

– Transfer costs involve the transfer of resources from one part of 
society to another. 

– For the individual fisherman, however, a tax still represents an 
increase in costs.

Public Policy Toward Fisheries
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Individual Transferable Quotas (ITQs) and Catch Shares
• An efficient quota system will have the following characteristics:

– The quotas entitle the holder to catch a specified volume of a 
specified type of fish.

– The total amount of fish authorized by the quotas should be equal 
to the efficient catch level for that fishery. 

– The quotas should be freely transferable among fishermen.

Public Policy Toward Fisheries
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Countries with Individual Transferable Quota 
Systems
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Subsidies and Buy Backs

• One of management options to reduce overcapacity.
– Payments used to buy out excess fishing capacity are useful 

subsidies, but if additional capacity seeps in over time, they are not 
as effective as other management measures.

Public Policy Toward Fisheries
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Marine protected areas and marine reserves

• Areas that prohibit harvesting and are protected from other 
threats such as pollution
– Marine protected areas are designated ocean areas within which 

human activity is restricted.

– Marine reserves protect individual species by preventing harvests 
within the reserve boundaries.

Public Policy Toward Fisheries
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The 200-Mile Limit

• The 200-Mile Exclusion Zone is an international 
policy solution that has been implemented. 
– Countries bordering the sea now have ownership rights that extend 

200 miles offshore. Within the 200-mile limit, the countries have 
exclusive jurisdiction. 

– This ruling protects coastal fisheries, but not the open ocean.

Public Policy Toward Fisheries
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The Economics of Enforcement

• Implications for enforcement policies
– To make compliance as inexpensive as possible

– Regulations on noncompliance: sanctions

– Enforcement cost and efficient population

– Enforcement cost is affected by policy design.

Public Policy Toward Fisheries
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Preventing Poaching

• Poaching (illegal harvesting) can introduce unsustainability.

• Poaching can be discourage if
– Raising the relative cost of illegal activity

– Economic incentive to local community

– Transition from hunting to compensation

Public Policy Toward Fisheries
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DEBATE 13.2  Bluefin Tuna: Is Its High Price Part 
of the Problem or Part of the Solution?
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DEBATE 13.2  Bluefin Tuna: Is Its High Price Part 
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