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Chapter 1 

 

1.1 Basic questions 

1.1a. Under which conditions is the optimal location in the Weberian triangle a location on 

one of the lines connecting two of the corners of the triangle? Clearly explain your answer.  

 

1.1b. The production function of the firm deciding its optimal location is a Leontief production 

function. Clearly illustrate graphically the key characteristics of a Leontief production function. 

Also provide a mathematical description of the Leontief production function. You may want to 

check a basic textbook on Microeconomics to answer this question.  

 

1.1c. What is the fundamental difference between the classical location model and the 

Moses-model? Focus in your answer on the fundamental difference between the production 

technologies. What is the implication of this difference for the optimal location and the 

optimal decision on the input mix for the firm?  

 

1.1d. Explain how firms can derive monopoly power from its location decision? What is the 

relationship between monopoly power and the slope of the demand curve? Explain your 

answer.   

 

1.1e. What is the “Bertrand problem”? Explain your answer.  

 

1.1f. What is the “Hotelling paradox”? Explain your answer.  

 

1.1g. What is the role of price competition in the Hotelling analysis? 

 

1.2 Location behavior  

Consider a firm with one market location in the city of Amsterhague. The firm uses two types 

of inputs which it gets from two cities, Ironia and Stonecity. The distance between Ironia and 

Stonecity is 400 kilometers. The distance between Amsterhague and Ironia as well as 

between Amsterhague and Stonecity is 300 kilometers.  

 

The firm can sell its final product in Amsterhague at a price of € 30,- per unit sold. To 

produce one unit, it requires two units of the input from Ironia and eight units from Stonecity. 
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The costs of one unit of the input from Ironia is € 2,-. For one unit of input from Stonecity, the 

firm has to pay € 1,-.  

 

The costs of transport of the final product to Amsterhague are zero. Transporting one unit of 

the input from Ironia has a cost of € 0,50 × (d / 100)2, where d is the distance in kilometers 

between Ironia and the location of the firm. The transport costs per unit of input from 

Stonecity are € 0,50 per 100 kilometer.  

 

1.2a. Give a mathematical description of the production function of the firm. Motivate your 

answer and clearly define all symbols that you use.  

 

1.2b. Determine the optimal location of the firm. Clearly motivate your answer.  

 

1.2c. Determine the maximum profit per unit produced for the firm. Clearly show how you 

derived your answer.  

 

1.3 Location behavior in a one-dimensional world 

There is a company "HiTech", and a single consumer market in the town of Adam. "HiTech" 

uses two inputs, these are obtained from respectively the cities Bedam and Cedam. Bedam 

and Cedam are 600 kilometers apart. The distance between Adam and Bedam, and between 

Adam and Cedam is 500 kilometers. 

 

"HiTech" can sell its production in Adam at a price of € 150, - per unit. In order to produce 

one unit of output, they need two units of inputs from Bedam and three units of input from 

Cedam. The cost of one unit of input from Bedam is € 5, -. For a unit input from Cedam the 

cost are € 10, -. The costs for the transportation of the finished product form the company to 

Adam are nil. The transport of one unit of input from Bedam costs € 2, - per 100 kilometers, 

and the transportation costs for one unit of Cedam € 3, - per 100 kilometers. 

 

Give a graphical representation of the situation described above by drawing the Weberian 

triangle as accurately as possible. A situation where the (variable) cost of transporting 

finished products are zero (or negligible), is exceptional. Give an example of a product of 

which the variable costs of transportation to the consumer market are negligible. 

 

b. Give a mathematical description of the production function of "HiTech". What makes this 
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production function so special (see material of Microeconomics 1.1)? 

 

c. Determine the optimum location for "HiTech" and determine the transport costs and profits 

in the optimal location. Provide a graphical illustration (see e.g. Figure A.1.1.1 in the book of 

McCann). 

 

1.4 Location behavior and non-linear transportation costs 

Suppose "HiTech" is confronted with a change in transport cost. The transport tariff of the 

input from Cedam will now increase digressively (in distance). They prove to be equal to € 3 • 

c0,5 per unit, where c is the distance between Cedam and the location of "HiTech", in 

hundreds of  kilometers. 

 

a. Determine the optimal location of the new situation "HiTech". Provide a graphical 

illustration. How realistic do you find the new transport mode? Explain your answer clearly. 

  

b. Suppose now that the transport costs from Bedam change, and the transport cost from 

Cedam are the same as to those of question 1a-1c. They are not equal to € 2, - per unit per 

100 kilometers, but € 0.4 • b2 per unit where b is the distance between Bedam and location 

"HiTech" (in hundreds of kilometers). Again determine the optimal location of "Hi-Tech". If 

you have trouble finding the exact numerical answer, try to provide a graphical description of 

the situation by sketching the total cost of transport as a function of the location of the 

company between Bedam and Cedam. 

 

1.5 Location behavior with a network of roads 

In Task 1 and 2, we could reduce the location decision of the company to the choice of a 

location on a line. This was caused by setting the transport costs to the consumer market 

equal to zero. In practice, such a situation does not occur often. 

 

In this question we therefore consider a more complex situation. Compared to the initial 

situation in assignment 1 (Questions 1a-1c), consider the following changes: 

 

• the transport costs to the consumer market are no longer zero, but € 10, - per unit, per 100 

km; 

• the goods must be transported on roads. Between Adam, Bedam and Cedam there are 

only three roads that cross at Kadam. Kadam is 400 kilometers from Bedam and 400 
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kilometers from Cedam. See the figure on the next page for a sketch of the situation. In the 

figure the current location of "HiTech" is also indicated. We consider now only potential sites 

on one of the three roads, or in one of the four cities Adam, Bedam, Cedam and Kadam. 

 

 

 

a. Will "HiTech" in the situation outlined above, want to move, and if so, where to? Motivate 

your answer. (Hint: determine what happens to the total transport cost when the company 

moves a kilometer closer to Cedam, and when the company moves one kilometer closer to 

Cedam) 

 

Assume for the remainder of the assignment that “HiTech” is located in Kadam. 

 

b. Will "HiTech" want to move if the transport cost to the consumer market increases to € 12,- 

Cedam 

“HiTech” 

Kadam 

Bedam 

Adam 
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per unit, per 100 km? If so, where the company will locate? 

 

c. And will "HiTech" want to move the transport cost to the consumer market will increase to 

€ 15, - per unit, per 100 km? If so, where the company will locate? 

 

d. Additional question if you have time: determine the profit per unit of output in the optimal 

location as determined part a of this assignment. 

  

1.6 Location behavior of two ice-cream vendors 

Imagine a beautiful beach front, on a hot day. The beach is full of people sunbathing. Two 

competing ice-cream salesmen both try to sell as much ice-cream as possible. They sell the 

exact same ice-cream and cannot set the price themselves. Moreover, they must remain in 

their cart, they may not walk among the bathers to sell ice-cream. All they can do is choose a 

location on the beach for their ice-cream cart. They hope, of course, through sensible choice 

of their location to attract as much customers as possible to sell ice cream to. The bathers 

are rather lazy and always walk to the nearest ice-cream salesman if they want to buy an ice-

cream. The question you need to answer concerns the locations that the two ice-cream men 

will eventually choose under these conditions. 

 

Determine, by playing the ‘game of competition’ between the ice-cream salesmen as 

described below, which locations they will eventually choose. 

 

The game and the rules 

1. The beach is just one hundred meters long (the width does not matter). The bathers are 

evenly distributed along the beach, and buy the same amount of ice-cream per person per 

day. 

2. We give the location (L) of the two salesmen (A and B) in meters, measured from the left 

end of the beach, and name these two locations LA and LB. The locations may of course not 

be smaller than 0 or greater than 100. 

3. The "market area" of an ice-cream salesman is defined as that part of the beach of which 

he is the nearest provider. 

4. The profit for an ice-cream salesman is proportional to the size of its market area and we 

assume for convenience that the profit is € 1 per meter market area. 

5. If the ice-cream salesmen choose the exact same location, then they both get half of the 

total business. 
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6. The game begins with the locations LA = 10 and LB = 90. Player A (the person whose 

name comes alphabetically first), plays salesman A, and may choose a new location in round 

1 in order maximize his or her profit. Player B may do so in round 2, and so on. In each 

round the salesmen take turns to change location, while the other remains unchanged. 

Calculate after each round the profit of both players by determining their market area. 

7. In order to increase the speed of the game, players may not take steps smaller than 5 

meters. You are allowed to remain at the present location. In addition, you are allowed to 

choose the same location as the other player. And of course player A may choose a location 

directly right or left of player B. 

8. If neither player wants to move anymore, enter the chosen locations for all remaining 

rounds. 

9. Sum the profits over all rounds. Winner is the one who has achieved the most profits 

(summed over all rounds). 

 

Round LA LB Profit A Profit B 

0 10 90   

1  90   

2     

3     

4     

5     

6     

7     

8     

9     

10     

11     

12     

13     

14     

15     

16     

17     

18     
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19     

20     

Total profit     

 

Follow-up assignments. 

e. Suppose you're the mayor of the village where the beach is located. You have the right to 

sell permits which, among other things, determine at what locations the ice-cream salesmen 

are allowed to stand. For which locations on the beach would you issue permits to the 

salesmen? Assume here that, as the mayor, you have the collective interests of the bathers 

in mind, and you want to maximize general welfare. 

 

f. The ice-cream salesmen have moved to a small island off the coast which is entirely 

surrounded by beach. The bathers are evenly spread across the beach. Determine for this 

situation the equilibrium location of the two ice-cream salesmen on the (round) beach. 

 

1.7 A general formulation of the location problem 

In the assignments that we considered in week 1, we could reduce the location choice of the 

company to the choice of a location on a line. This was caused by setting the transport costs 

to the consumer market equal to zero. In practice, such a situation does not occur often. In 

this question we therefore consider a more complex situation. Compared to the situation in  

question 1 (Questions 1a - 1c) of the first week, consider the following changes: 

 

• the transport costs to the consumer market are no longer zero, but are € tA per unit, per 100 

km (the exact amount does not matter for this exercise). 

 

The aim of this exercise is to use graphical and mathematical tools to determine the total 

transport cost. For this we use a coordinate system where the x,y-coordinates identify a 

geographical location. We define the origin (x = 0 and y = 0) in Bedam, and the point {x = 6 

and y = 0} in Cedam. 

 

a Specify the location of Adam in the figure. 

 

Choose a random location for "HiTech". Define the coordinates as {x = y = xN and yN}. 

 

c. Determine the distances from Adam, and Bedam Cedam to the chosen location of 
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"HiTech". 

 

d. Specify, using the answers to question b, the transport function. 

 

e. In the lecture of February 1, it is shown graphically how to determine the optimal location 

in a situation as described here. Now determine with the aid of the transport function in 

question d, the location of "HiTech" where the transport cost are minimized. Assume here 

that tA is equal to € 7. Note: to answer this question you need mathematical optimization 

techniques that have been applied in period 1.2. If you are not able to optimize the location 

mathematically, at least describe in words which steps are required for the optimal location. 

 

1.8 Optimal location choice with Cobb-Douglas production technology 

Consider a firm that produces using a Cobb-Douglas production function with two inputs, x1 

and x2: y = x1^0.5*x2^0.5. The firm can sell its product at a fixed price P without facing 

transport costs. The costs of the two inputs are, respectively, w1 and w2. The inputs are 

bought from two markets, A and B, which are at a distance of 1 kilometer from each other. 

Transporting the inputs to the factory has a cost equal to t1 and t2 per unit per kilometer, 

respectively.  

 

1.8a. Explain why it is optimal for the firm to locate somewhere on the line between A and 

B.   

 

1.8b Formulate the profit function of the firm as a function of all parameters introduced.  

 

1.8c  What are the instruments that the firm has at its disposal to maximize its profits? 

Derive the first-order conditions for an optimum. 

 

1.8d Derive the optimal location of the firm as a function of the parameters. Explain how 

the optimal location depends on w1, w2, t1 and t2. Provide the intuition behind the results.  

 

1.8e Derive the optimal amount of x1 and x2 per unit of output to be used by the firm. 

Show how the optimal amounts depend on w1, w2, t1 and t2.  

 

1.8f Derive the maximum profit per unit of output.  
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1.8g Now assume that the production function of the firm changes into y = 

x1^0.75*x2^0.25. How will this affect the optimal location and the optimal input mix? Motivate 

your answer.  
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Chapter 2. Agglomeration 

 

2.1 Knowledge Questions 

 

2.1a. Explain how location based scale advantages cause agglomeration effects. 

 

2.1b. Name three causes of agglomeration economies, as indicated by Marshall. 

 

2.1c. What is the core of the growth pole model of Perroux? 

 

2.1d. What role does the production environment play in modern theories of industrial areas? 

 

2.1e. What does the location quotient LQIR = [Eir / Er] / [Ein / En] measure, and what is (are) 

the dimension(s) on which the location quotient varies? 

 

2.1f. Name two aggregate measures that you can use to measure concentration and 

diversity. Which measure varies across sectors and which one does so across regions? 

 

2.1g. What happens to the Relative Diversity Index if the index is calculated for a lower 

spatial aggregation level where smaller regions can be distinguished? 

 

2.2 Specialization and concentration of economic activity  

When empirically determining the distribution and concentration of economic activity, the 

location quotient plays an important role. 

 

2.2a. Describe in your own words what the location quotient measures. What statements can 

be made, based on the location quotient, regarding (i) the degree of sectoral specialization 

within a region, and (ii) the degree of regional specialization within a sector? 

 

Aggregate measures of spatial concentration are called the Hirschmann-Herfindahl index 

and the 'relative diversity index'. 

 

2.2b. Describe in words what these indices measure, and indicate what the essential 

difference is between the two indices. 
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2.2c. Are the indices as described in Question 2.2b comparable with each other, whatever 

the level of sectoral or regional aggregation? Motivate your answer. 

 

Table 1 gives an overview of regional employment shares for four sectors at the national 

level and for two regions A and B. 

 

Table 1. Regional and national employment shares for three sectors 

 

 

2.2d. Construct for both region A and region B the spatial version of the so-called Lorenz-

curve. In addition, describe in words how you constructed this figure based on the 

information from table 1, and how you can use this figure to determine the Gini-coefficient. 

Finally, indicate the regions in which economic activity is concentrated and which sectors are 

relatively over-and under-represented. 

 

2.3 Location and agglomeration  

In the location theory of Weber, the optimal location of a firm is determined by solving a cost 

minimization problem in the so-called Weberian triangle. 

 

2.3a. Discuss the central building blocks of the theory, and display the cost minimization 

problem, using a graphic representation and a cost formula. 

  

An alternative theory to describe the location behavior of firms, is the location theory 

according to Moses. 

 

2.3b. What is the essential difference between the location theory of Weber and Moses? 

describe in words what the differences are, in terms of outcomes, between these two 

theories concerning location behavior and production behavior of firms. 

 

Both theories are limited to the location behavior of the individual firm. Thus, the theory 

cannot comment on either the strategic behavior of firms or the empirically observed patterns 

Regional sector shares National Region A Region B 

Agriculture 0.10 0.30 0.05 

Industry 0.40 0.50 0.40 

Services 0.50 0.20 0.55 
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of agglomeration. 

 

2.3c. Identify and describe in your own words three sources of agglomeration. Give for each 

source a current example in the Netherlands. 

 

2.3d. The degree of spatial concentration of economic activity in an industry can be 

described using the Hirschmann-Herfindahl index. Table 2 contains data for regional and 

national employment data. Use these data to determine the Hirschmann-Herfindahl index for 

industry I. Indicate clearly how you arrived at your answer. Is this value of the index big or 

small in your opinion? Motivate your answer. 

 

Table 2. Regional and national employment shares for three sectors 

 

 Region 1 Region 2 Region 3 National 

Total employment 40 60 100 200 

Employment Industry I 20 40 40 100 

 

 

 2.4 Specialization and concentration of economic activity 

When empirically determining the distribution and concentration of economic activity, the 

location quotient plays an important role. 

 

2.4a. Describe in your own words what the location quotient measures. What statements can 

be made, based on the location quotient, regarding (i) the degree of sectoral specialization 

within a region, and (ii) the degree of regional specialization within a sector? 

 

Aggregate measures of spatial concentration are called the Hirschmann-Herfindahl index 

and the 'relative diversity index'. 

 

2.4b. Describe in words what these indices measure, and indicate what the essential 

difference is between the two indices. 

 

Table 3 gives an overview of regional employment shares for four sectors at national level 

and for the regions of Gelderland and Noord-Holland. 
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Table 3. Regional and national employment shares of four sectors 

 

Regional sector shares Netherlands Gelderland Noord-Holland 

Agriculture and fisheries 0.0149 0.0138 0.0116 

Industry and construction 0.2045 0.2288 0.1408 

Commercial services 0.4782 0.4409 0.5555 

Non-commercial services 0.3024 0.3165 0.2921 

 

2.4c. Produce a graphical display whereby the degree of concentration in Gelderland and 

Noord-Holland can be determined (the so-called Lorenz curve). In addition, describe in words 

how you constructed this figure based on the information from table 3. Indicate the region in 

which economic activity is concentrated and which sectors are relatively over-and under-

represented. Offer possible explanations for these differences in concentration 

 

2.5 Location and agglomeration  

In the location of Weber theory, the optimal location of a business is determined by solving a 

cost minimization problem in a so-called Weberian triangle. 

 

In the location theory of Weber, the optimal location of a firm is determined by solving a cost 

minimization problem in the so-called Weberian triangle. 

 

2.5a. Discuss the central building blocks of the theory, and display the cost minimization 

problem, using a graphic representation and a cost formula. 

  

An alternative theory to describe the location behavior of firms, is the location theory 

according to Moses. 

 

2.5b. What is the essential difference between the location theory of Weber and Moses? 

describe in words what the differences are, in terms of outcomes, between these two 

theories concerning location behavior and production behavior of firms. 

 

2.5c. Table 4 contains information on regional and national employment data in 

'SpecialiNation'. 'SpecialiNation' consists of three regions, namely A, B and C. Determine 

from this data the 'relative diversity index' (RDI) for regions A and B. Indicate clearly how you 

arrive at your answer. Describe in your own words the reason for the difference in the value 
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of the index for the two regions. The RDI is defined as: 

 



i n
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Table 4. Regional and national employment for three sectors 

 

 National Region A Region B Region C 

Agriculture 100 20 50 30 

Industry 100 20 40 40 

Services 200 60 10 130 

  

2.6 Agglomeration measures – an example 

Table 1 contains data on employment in three sectors and three regions 

 

Table 1. Employment 

National Region 1 Region 2 Region 3

Aggriculture 100 20 50 30

Industry 100 20 40 40

Services 200 60 10 130   

 

Determine, using this data: 

 the location quotient for all region/sector combinations; 

 the Hirschmann-Herfindahlindex for all three sectors; 

 the relative diversity index for all three regions; 

 make use of the data to determine, using the spatial variant of the Lorentz curve, (i) to 

what degree employment in industry is spatially distributed and (ii) to what degree 

employment in region 3 is spread across sectors. In both cases, explicitly calculate the value 

of the Gini-coefficient. 

   

Chapter 5 

 

5.1 Knowledge Questions 

5.1a. Give two important differences and similarities between the two major ‘Economic Base 
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model’ and the ‘Keynesian multiplier model’. 

 

5.1b. In regional Keynesian multiplier models, investments are often dependent on 

production. In macroeconomic Keynesian multiplier models investments are often depended 

on the real interest rate. Give an economic motivation for these differences in modeling 

investment. 

 

5.1c. What is the essential difference between the 'basic' and the 'non-basic' sector in the 

‘Economic Base Model’? 

 

5.1d. Discuss three methods by which jobs can be divided into employment in the 'basic' and 

'non-basic' sector. 

 

5.1e. Sectors for which the location quotient is greater than 1 may under certain conditions 

be referred to as 'basic' sectors. Name three conditions that must be met in order to use this 

rule of thumb to distinguish between 'basic' and 'non-basic' sectors. Indicate clearly why 

these are indeed the conditions which must be met. 

 

5.1f. In the ‘Economic Base’ model, would you classify employment in the financial services 

sector as a ‘basic’ or ‘non-basic’ sector? Motivate your answer. 

 

5.1g. What is the main advantage of input-output analysis in comparison with the ‘Economic 

Base’ model and the Keynesian multiplier model in the light of the practical applicability by 

policymakers? 

 

5.2 Regional incentives 

Consider the Keynesian multiplier model below (all variables are in thousands of Euros): 

 

(1) Income Balance:   Y = C + I + G + NX 

(2) Consumption:   C = 10 + 0.8  Y 

(3) Investment:   I = 5 + 0.1  Y 

(4) Government spending:  G = 20 to 0.3  Y 

(5) Net Exports:   NX = 10 to 0.1  Y 

 

5.2a. Determine the income in the initial situation. 
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5.2b. Determine the effect on the income of an increase in autonomous government 

spending from 20 to 25 thousand Euros. Illustrate your answer graphically using the so-

called 'Keynesian cross'. 

 

5.2c. Alternative models for regional stimulus that can be analyzed are the ‘Economic Base 

model’ and the ‘input-output’ model. A known problem with these models is the determination 

of regional imports and exports. Explain why this problem arises and discuss possibilities to 

estimate imports and exports on a regional level, based on empirical information. 
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Chapter 6 

 

6.1 Knowledge Questions 

6.1a. Discuss how, based on micro-economic decision-making processes of profit-

maximizing producers and utility maximizing consumer, demand for and supply of labor can 

be determined. Also explain the shape of the demand and supply curve of labor. Illustrate 

graphically with a relevant figure how in such a framework unemployment may arise. 

 

6.1b. According to the neoclassical vision, involuntary unemployment arises due to 

excessively high real wages. Discuss three causes for the existence of real wages that are 

higher than the labor market clearing wages. 

 

6.1c. What is the Keynesian motto for resolving unemployment? 

 

6.1d. Discuss the role of the production factor capital in the adjustment processes that can 

restore the balance on the capital market. How effective is capital from a policy perspective 

as a tool to solve regional unemployment? 

 

6.1e. Discuss the essential features of the "disequilibrium model" of labor. Make use of an 

illustrative graph. 

 

6.1f. Two regions have identical production functions and the same amount of capital. In 

region A there is more labor than in region B. Labor is mobile. Illustrate graphically the 

changes that will lead to an equilibrium. Also illustrate the welfare effects of this adjustment. 

 

6.1g. The ‘equilibrium model’ of labor migration emphasizes that regional wage differences 

may be an equilibrium phenomenon. Give three reasons for the existence of balanced real 

wage differences while workers have no incentive to migrate. 

 

6.1h. Discuss the essential features of the gravity model of migration. 

 

6.2 Factor Mobility and Regional Development  

 

Assume two regions, A and B. For region A the (physical) marginal product of labor equals 
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50-10 ∙ LA, in which LA is the labor input (in thousands of persons) in region A. Similarly, the 

(physical) marginal product of labor for region B equals 40-10 ∙ LB. The supply of labor is 

perfectly inelastic (i.e. not depending on earnings) in both regions and perfectly 

homogeneous. In both regions, the supply is equal to 3 (thousand). All firms behave as price 

takers in the output and labor markets. 

 

6.2a. Give two possible reasons for the difference that is described by the functions for the 

(physical) marginal product of labor in the regions A and B. 

 

6.2b. Suppose that wages in both regions are completely flexible. Assume that labor is not 

mobile between regions. Calculate the real equilibrium wage in regions A and B. 

 

6.2c. Suppose that in a new situation labor is mobile between regions and that wages are 

flexible. Indicate how many people will move and in which direction they will move. Calculate 

the new equilibrium wage in regions A and B and calculate the equilibrium employment in 

both regions. Describe in words the adjustment mechanism. 

 

6.2d. Illustrate graphically the welfare gain of the transition from the situation described in 

Question 6.2b to the situation described in Question 6.2c. (Note that you do not need to 

calculate welfare gains but only need graphic display). Also give the economic intuition 

behind the creation of the welfare gain. 

 

6.3 Regional unemployment and migration  

Assume two regions, A and B. For region A the (physical) marginal product of labor equals 

50-10 ∙ LA, in which LA is the labor input (in thousands of persons) in region A. Similarly, the 

(physical) marginal product of labor for region B equals 40-10 ∙ LB. The supply of labor is 

perfectly inelastic (i.e. not depending on earnings) in both regions and perfectly 

homogeneous. In both regions, the supply is equal to 3 (thousand). Labor is not mobile. 

 

6.3a. Suppose that the real wage in both regions is equal and fixed at a level of 25 (Euros). 

Explain why in equilibrium the marginal product will equal the real wage. Calculate the 

unemployment rates for the regions A and B at the real wage of 25 (Euros). Give one reason 

why, despite the existence of unemployment, the real wage may not necessarily adjust 

downwards. 
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6.3b. Use a figure to graphically depict the equilibrium as you have specified in question 

6.3a. 

 

6.3c. Suppose that, in contrast to the situation in question 6.3a, wages in both regions are 

completely flexible. Maintain the assumption that labor is not mobile between regions. 

Calculate the real equilibrium wage in region A and B. Describe the adjustment process of 

the real wage and describe the mechanisms that lead to these changes. 

 

6.3d. In a similar figure as you constructed in question 6.3b, graphically depict the welfare 

gain that results from making the wages flexible (note: you do not need to calculate the 

welfare gains, but only depict graphically). 

 

6.3e. Suppose now, that in a new situation labor is mobile between regions, and that wages 

remain flexible. Indicate how many people will move and in which direction they will move. 

Calculate the new real equilibrium wage in regions A and B and calculate the equilibrium 

employment in both regions. Describe in words the adjustment mechanism. Illustrate the 

welfare gain from the transfer of the situation in question 6.3c to the current situation with 

mobility. Do this in the same way as in question 6.3d. 
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Chapter 7.  

 

7.1 Knowledge Questions 

7.1a. Region A is characterized by a relatively capital intensive production compared to 

region B. Draw, in an Edgeworth-Bowley box, the shape of the contract curve. Clearly label 

the axes. 

 

7.1b. Use the information presented in question 7.1b. In the initial situation, there is an 

equilibrium (i.e., the rewards of labor and capital are the same in both regions). 

Subsequently, the demand for goods in region A increases. Describe the adaptation process 

that leads to a new equilibrium. Compare the ratio of the rate of return between labor and 

capital in the old and the new situation. Did it increase, decrease or remained the same? 

Give the economic intuition for this result. 

 

7.1c. The neoclassical growth model refers to 'conditional convergence'. Describe in words 

what this means. What is the theoretical reason for the occurrence of (conditional) 

convergence in the neoclassical growth model? 

 

7.1d. Illustrate graphically the ‘steady state’ of the neoclassical growth model. Clearly specify 

the axes. Indicate clearly how large consumption, investment, capital and production (all in 

‘efficiency units’) are in the ‘steady state’. Comment in your answer on the shape of the 

curves. 

 

7.1e. Two empirical concepts to test the existence of convergence are called -convergence 

and -convergence. Discuss, with the help of these concepts, how the existence of 

convergence can be empirically tested. 

 

7.1f. Define the "Solow residual" which can be determined through ‘growth accounting’. 

 

7.2 Growth and Regional Development  

Both in the lectures and in the book ‘Urban and Regional Economics’ by McCann, economic 

growth, regional development, convergence and technological development are extensively 

treated. The starting point when studying questions on economic growth is the so-called 

neoclassical growth model, developed in the mid-fifties by Solow. 
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7.2a. Describe in your own words, possibly using a graphical illustration, the essence of the 

neoclassical growth theory. Pay particular attention to the role of technological development, 

savings, investments, diminishing returns and convergence. In your answer, the terms in 

italics should be explicitly discussed. 

 

Characteristic of the above theory is that in its core version it assumes immobility of labor 

and capital. 

 

7.2b. Discuss the conditions under which factor mobility can contribute to the increase of 

production in all the regions concerned. Give the economic intuition corresponding to the 

answer. Illustrate the answer graphically. 

 

7.3 The neoclassical growth model and transition dynamics 

Consider the following neoclassical growth model: 

(1) Production function  y = k .  with y = Y / LE and k = K / LE 

(2) Accumulation   k = i - (n + g + )k 

(3) Balance    y = c + i 

(4) Consumption   c = (1 - s) y 

(5) Effective labor   LE (E = technology) 

 

7.3a. Give the solution for production and capital in ‘efficiency units’ (y and k) as a function of 

s, n, g and . 

 

7.3b. There are two regions. A developed region has a savings rate of 28% and a population 

growth of 1% per year. A less developed regions has a saving rate of 10% and a population 

growth rate of 4% per year. Both regions have the same production function (as described 

above) and further it applies to both regions that g = 0.02 and   = 0.04. Furthermore, it is 

given that E = 1. Determine the output per capita in the ‘steady state’ in both regions. 

 

7.4 The neoclassical growth model and transition dynamics 

Consider the following neoclassical growth model: 

(1) Production function  y =  k with y = Y / LE and k = K / LE 

(2) Accumulation   k = i - (n + g + ) k 

(3) Balance    y = c + i 

(4) Consumption   c = (1 ¬ - s) y 
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(5) Effective labor   LE (E = technology) 

 

There are two countries, A and B, with the same production function. Population growth and 

technological progress are absent in both countries and the capital stock depreciates by 5% 

per year. Country A each year saves 10% of production and country B each year saves 20%. 

Furthermore, it is given that   = 0.5 and E = 1. 

 

7.4a. Calculate the equilibrium (‘steady state’) values of y, c, i and k for country A and B. 

 

7.4b. Suppose in the initial situation both countries have a capital-labor ratio of 2. How high 

are the production per worker and consumption per worker in the initial situation? Describe in 

words the adjustment process for both countries towards the equilibrium. 

 

 


