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Abstract 

We present an analytical model that describes the three main stylized facts of 
settler economies during the First Globalization: primary export-led growth, 
worsening in the income distribution, and deindustrialization (or 
primarization). Our aim is to represent some aspects of the blessing and the 
curse of the natural resources in historical perspective and complement the 
view derived from the Heckscher-Ohlin trade theory. In the tradition of 
“specific factors” models, we study two aspects of the domestic conditions: 
the endogenous land frontier expansion and the use of a decision rule to 
understand this movement in terms of incomes and costs. We propose some 
modifications in the theoretical formulation of Findlay & Lundahl (1994) 
and Findlay (1995) to introduce the incidence of the different land qualities 
in the results of the model. We include a specification of the generic 
functions to illustrate the problem and to find an analytical solution. With 
this result, we solve the problem with a numerical analysis to determine the 
incidence on the endogenous variables of changes in the exogenous ones. 
Our contribution is to extend the model to increase its flexibility and adapt 
its application to the different evolutions within the “club” of the new 
settlement economies. Particularly, the discussion is focused on the influence 
of different patterns of land frontier expansion (or settlement)  
–according to land quality– on the constitution of particular distributive 
patterns in historical perspective. 
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Introduction 
The effects of the First Globalization on economic growth and income distribution in the 

New World figure prominently in the recent literature about the economic history of the late 
19th and early 20th centuries. Initially, we discuss an analytical model –in the “specific 
factors” model tradition– to improve our understanding of the evolution of economic 
performance in natural resource-abundant regions and, specifically, the so-called settler 
economies (see a characterization in Willebald, 2007, and Willebald & Bértola, 2011). This 
approach supplements the Heckscher-Ohlin-Samuelson (H-O-S) approach and has 
endogenous land frontier expansion as a main concept. In this framework it is possible to 
introduce different qualities of land in order to represent the historical process of the “club” of 
settler economies. 

First, we consider economic growth and the evolution of inequality in the settler economies 
as a “club” and present the well-known H-O-S framework as the “mainstream” view that 
explains the effects of the First Globalization (Section 1). We discuss some of the main 
limitations of this framework (theoretical and empirical questions) and outline recent efforts 
to overcome them. Then we introduce an analytical approach that changes the emphasis of the 
analysis. In the tradition of “specific factor” models, we work with two aspects of domestic 
conditions: endogenous land frontier expansion and the use of a decision rule to understand 
this movement in terms of incomes and costs. We propose static comparative exercises to 
review some of the main processes associated with the First Globalization (improving terms 
of trade, immigration, capital inflows, the reduction in the cost of clearing land, technical 
progress) and to understand how the model works (Section 2). In this framework we propose 
a numerical analysis with specific functional expressions to illustrate this subject and discuss 
our results. As this framework cannot represent some important differences within the “club” 
in terms of the quality of the natural resources, we discuss some analytical extensions to 
capture different land qualities in terms of agricultural aptitude and distance from markets 
(Section 3) and advance suggestions and hypotheses that will be tackled in other stages of the 
research (Section 4). 

1. Stylized facts and the “canonical” model: comments and limitations 
During the First Globalization 

(from the mid-19th century to 
the 1910s), the settler economy 
development pattern was strong 
primary export-led economic 
growth and increasing income 
inequality. In the closing 
decades of the 19th century 
economic growth was 
encouraged by the export of 
primary products (leather, wool, 
meat, wheat, and in some cases 
mineral products),1 and the 
abundance of natural resources 
was a blessing for the economic 
development of the settler 
economies (see Figure 1).2 But 

                                                
1  Willebald (2006, 2007) presents an overview of the external specialization of the settler economies.  
2 Our club of settler economies includes Argentina, Australia, Canada, Chile, New Zealand and Uruguay. 

Figure 1
GDP PER CAPITA AND WAGE/RETAL RATIO 

IN SETTLER ECONOMIES
Index 1911=100, 5-year averages (1870-1924)
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this blessing also contained a curse in that income distribution worsened and specialization in 
primary production adversely affected the expansion of incipient artisan and basic 
manufacturing activities (de-industrialization, according to Williamson, 2004).  

The H-O-S trade theory predicts that free trade will raise the incomes of agents that own the 
abundant-factor and reduce incomes of agents that posses the scarce-factor. Given a situation 
where labour works the land and each economy takes commodity prices as given by world 
markets, movements towards globalization –through trade and commodity price 
convergence– favour workers’ incomes (as opposed to those of landowners) in places where 
labour is abundant and land is scarce, whereas in places where labour is scarce and land is 
abundant the relative incomes of landowners are favoured. Considering that labour 
remuneration in labour-abundant and land-scarce economies was initially lower than labour 
remuneration in labour-scarce and land-abundant ones, and that the opposite happens in 
landowner incomes, globalization in a pre-industrial environment leads to a levelling of world 
income (O’Rourke & Williamson, 1999), with anti-egalitarian effects in (initially) land-
abundant regions and egalitarian effects in (initially) land-scarce countries. 

The impact of mass migration reinforced this trend. In the Atlantic economy real wages and 
living standards converged from the mid-19th century until WWI. This process was driven by 
the narrowing of the wage gap between the New and the Old World. Migration affected long-
run equilibrium output and wages through changes in aggregate labour supply; it raised wages 
in countries with high emigration rates and reduced them in countries that received 
migrations. Capital flows acted as an anti-convergence force (in the sense of the Lucas 
Paradox) because they moved towards rich countries, rather than poor ones, in pursuit of 
abundant natural resources, young populations, and the (potential) abundance of human 
capital (Clemens & Williamson, 2004).  

Recent studies, with very few exceptions,3 have not applied Rybcszynski’s theorem from 
the Heckscher-Ohlin trade theory to explain the performance of the Atlantic economy during 
the period. This point is important because this theorem states that the maintenance of the 
substitution rates of production after an increase in one factor must lead to an absolute 
expansion in the commodity production that uses relatively more of that factor, and to an 
absolute reduction in the production of goods using relatively less of the same factor. 
Therefore, in the settler economies, land frontier expansion would increase agrarian 
production and at the same time reduce manufacturing output. This stylized fact, despite some 
differences, is a good representation of the evolution of the club. In addition, the theorem 
proves that “the terms of trade of the commodity using relatively much of the factor whose 
quantity has increased must deteriorate” (Rybcszynski, 1955: 339). In our context, land 
frontier expansion would have been associated with a decrease in the ratio between the price 
of the agrarian commodity and the price of the manufactured good (PA/PM). This result 
scarcely occurs in settler economies during the period, which is probably why the literature 
pays scant attention to Rybcszynski’s effect. Bearing this in mind it is no surprise that the 
land frontier occupied a secondary place in the recent literature.  

The research into inequality trends in countries that participated in the global economy 
looks at two kinds of empirical evidence. First, it considers trends in the ratio between farm 
rents per unit of acre and the unskilled wage rate, which can be understood as a measure of 
how many days an employee has to work to pay the rent for one unit of land. This is an 
adequate index of inequality in a world with a big agricultural sector where land is a critical 
component of total wealth and a decisive factor in income generation, and where the 
                                                
3 Rodriguez Weber (2011) explicitly applies the Rybcszynski effect to a mining economy (Chile) for 1880-1905. 
Williamson (2004) discusses a similar question for the de-industrialization of India in the First Globalization. 
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landowning class is a minority. Second, the other inequality evidence from factor prices uses 
trends in the ratio between GDP per worker and the unskilled wage rate and yields an index of 
how far the recipient of an average income is from the typical unskilled worker near the 
bottom of the income distribution scale. In order to make historical comparisons of 
globalization and inequality, it is important to take into account two shortcomings of this 
approach. First, there is a serious empirical obstacle to obtaining satisfactory results, which is 
that consistent data, even for a single country, are scarce and fragile. Second, from a 
conceptual point of view the framework to understand this question is based on the 
neoclassical approach to the theory of international trade and specialization. The H-O-S 
approach is a useful framework to help us think about and interpret several features of the 
process, but other aspects seem to be hidden behind prices and their comparative evolutions. 
In particular, productivity gains, the possibility to advance into unoccupied regions, the 
possibility to change the specialization of inhabited areas, and changes in the economic 
structure have consequences that are hard to incorporate into the neoclassical approach. 

Recent studies have addressed this first point in two ways. First, they try to improve the 
quality and quantity of the data by elaborating new series (Arroyo Abad, 2008, for Argentina, 
Mexico, Venezuela and Uruguay in the 19th century; Bértola and Colab, 2000 for Argentina, 
Brazil, and Uruguay; Bohlin & Larsson, 2007, for Sweden; Greasley & Oxley, 2005, for New 
Zealand) or by considering evidence so as to allow for regional diversity (Emery, et al., 2007, 
for Canada; Shanahan & Wilson, 2007, for Australia). Second, these new studies estimate 
inequality and poverty in the long run using various indices (Prados de la Escosura, 2005, 
2007, for Latin America) or in a direct way using population and economic census data and 
assigning income to active individuals depending on their economic activity, profession, 
gender, and region (Álvarez & Nicoloni, 2010, for one region in Argentina; Bértola, et al., 
2007, and Bértola, et al., 2009b, for Brazil; Bértola and Rodriguez Weber, 2009 and 
Rodriguez Weber, 2009, for Chile; Bértola, et al., 2008, 2009a, and 2009c, for the South 
American Southern Cone). 

Other authors have addressed the second shortcoming by emphasizing the relationship 
between growth and inequality in pre-industrial economies. The basic idea is that the level of 
possible inequality depends on the level of per capita income, the subsistence level of the 
majority of the population and the size of the elite that may appropriate the eventual surplus 
(Milanovic, et al., 2007).  Other authors take the evolution of productivity as a central concept 
and treat it as a process that depends on the interaction between technical progress, changes in 
the productive structure and changes in the demand pattern, which have consequences for the 
development of international trade (Bértola, 2000; Porcile and Bértola, 2007; Willebald, 
2006). Finally, in a 2007 article, Knick Harley argues that to apply the H-O-S framework 
results an approach that sees price convergence as pivotal in defining, identifying, and 
measuring globalization. However, this focus obscures the implications of frontier 
incorporation and other insights achieved by viewing the globalization process of the 19th 
century as a mechanism whereby peripheral economies were incorporated into the core of 
organized economic activity. A perspective centred in the frontier also reintroduces the role of 
economic institutions as a crucial element of economic development (Harley, 2007:238). In a 
recent working paper, Camilo García-Jimeno and James Robinson show similar interest in the 
frontier. They analyze the classical F.J. Turner (1920) view, the “Frontier (or Turner) Thesis”, 
for North, Central and South America from the middle of the 19th century to 2007.  They 
suggest that institutional quality, taken together with the open frontier, explain the success or 
failure of these economies in the long-run. The effects of the existence of a frontier depended 
a lot on the nature of political institutions which formed in the early independence. If these 
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institutions meant few constraints on the executive, having a frontier was bad for economic 
development (García-Jimeno & Robinson, 2009: 18).  

From this viewpoint, the focus centred on frontiers –the incorporation of regions that were 
originally almost unoccupied and outside European economic influence– supplements the 
mainstream approach and helps to explain new questions. In particular, land frontier 
expansion may be a pivotal concept insofar as it enables us to connect considerations about 
technological progress and institutional formation in a different way, as based on the 
combination of endogenous growth in the use of the productive factor and regional and local 
perspectives. We present a model that incorporates the concept of endogenous land frontier 
expansion to supplement the H-O-S framework, and includes a focus on different quality 
land. We incorporate some of the concerns of Harley (2007) and we consider some of the 
suggestions of García-Jimeno & Robinson (2009) approach. 

2. A complementary view to H-O-S approach: the importance of endogenous land 
frontier expansion 

Changes in levels of economic activity, income distribution and the productive structure 
may be represented by a simple model that incorporates changes in relative prices, inter-sector 
differences in productivity, and the accumulation of productive factors. This model is based 
on the so-called Ricardo-Viner “specific factors” model, which was itself influenced by Jones 
[1979, (1971)] in the “staple theory” tradition. We initially follow Findlay & Lundahl (1994) 
and Findlay (1995) and present comparative static exercises to represent the main stylized 
facts of the First Globalization. As in Di Tella (1982) and Harley (1978), this model considers 
the concept of an endogenous or moving frontier, and permits us to introduce a perspective 
that supplements the insights usually studied in the recent literature. 

The basic idea is that the supply of land “physically” given, as in Ricardo’s notion of “the 
original and indestructible powers of the soil”, is not necessarily perfectly inelastic. 
Incorporating land into production requires an investment to clear waste land, improve 
transportation and create the conditions for people to live in distant territories. Therefore the 
acquisition of “new” land could be thought of as an investment that yields returns equal to its 
rents, but that also requires some initial expenditure which has to be recovered at a rate of 
return that is competitive with other alternatives. In this sense, the supply of land become 
“endogenous” and its quantity and price have to be determined along with the supply and cost 
of all the other commodities and factors. As in the H-O-S theory, the way to understand the 
economic process is to solve the model for changes in factor prices and commodity outputs 
when commodity prices or factor endowments are altered. However, the interesting point is 
that these changes in relative commodity and factor prices cause changes in the supply of 
specific factors (capital and land). In subsections 2.1 and 2.2 we concisely present the model  
–with some of the main functions– and the static comparative exercises, including a numerical 
resolution –by adopting specific functional relations– to give dimension and to illustrate more 
clearly some of the relationships. The complete formal presentation is given in the Appendix.  

2.1 Main characteristics of the initial model 
Technology is represented by a constant returns to scale production function for Primary 

Products (A) and Manufactures (M): 
A=A(N, LA)              (1) 

M=min[F(KM, LM),AR/]             (2) 
Where: 
N: input of natural resources specific to sector A (“land”). 
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KM: input of capital to sector M. 

F: the familiar neoclassical constant returns to scale production function. 

AR: raw material input; it is connected to gross output M by the fixed coefficient. 

Li: input of labour in sector i, with i=A, M, and L= LA + LM         (3) 

KM is assumed as a perfectly elastic supply in the long run at interest rate which is 
determined by domestic time preferences. KM consists of an accumulated stock of M (a good 
that can be either consumed or invested). N is determined by an endogenous frontier and may 
be increased by incurring in a rising marginal cost in terms of capital: KA=    (4) 

With ’(N) > 0 and ’’(N) > 0; where ’(N) is the marginal cost of “clearing” a unit of 
land.  is a convex function of the amount of land cleared.  

If we adopt M as the numeraire good, we have: p=PA/PM (relative price of A), and  
w=W/PM (real wage). 

We can write M in an intensive form: m=min[m(k),aR/]          (2)’ 

For any given value of p, first order condition imply: (1-p) m’(k)=     (5) 

Where that k that satisfied (5) also determines the equilibrium real wage: 

w*= (1-p) [m(k*) -  m’(k*) k*]              (6) 
That is, the retribution to each unit of labour in sector M is given by the difference between 

the product generated in the activity (equivalent to the income) and the capital cost corrected 
by the coefficient (adjusted) of the raw material. Capital cost given by the product of the price 
of the capital (its marginal productivity) and the amount of capital used in the production.   

Analogously, we can write the production function for A in an intensive form: a=a(n) (1)’ 

Where: a: output per worker in sector A; n: land per worker in sector A. 
a’(n): marginal productivity of land; with a’(n) > 0 and  a’’ (n) < 0. 

Assuming perfect competition and free mobility of labour between sectors: 
w* =pa - p[a’(n) .n] =  p[a-a’(n) n]               (7) 

That is, the retribution to each unit of labour in sector A (the same that sector M) must be 
equal to the difference between the value of the product generated in the sector and the cost of 
land (in intensive terms). The last is given by the product of the price of land (the value of the 
marginal productivity) and the amount of land used in the activity. For each value of p there 
exists a unique value for n and then a unique value for the land marginal productivity a’(n). 

How is the extension of the frontier (and the amount of land) determined? In the long run, 
the rate of return on clearing land (relation between the marginal income and the marginal 
cost on clearing land, ) must be equal to the interest rate (the opportunity cost): 








)(
)(

N
nap              

In accordance with (7), a rise in p leads to a fall in n to restore the level of wage w*. In 
addition, the numerator of (8) rises since the marginal productivity of a unit of land a’(n) rises 
in response to an increase in p [a’’ (n) < 0]. As ’’(N) > 0, N must increase in order for 
equation (8) to hold. We have thus proven that:  N=  N (p) and N’(p) > 0       (9) 

The extension of the frontier is an increasing function of p. Since for each p there is a 
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unique n(p) and N(p), it follows that there is also a unique LA and therefore a unique A. Since 
N’(p)>0 and n’(p)<0, it follows that LA and N are increasing functions of p:  

A = A(p); A’(p) >0,               (10) 

Where (10) represents the supply curve of A. 
From (3) we know that the value of LA corresponds to a unique value of LM as well.  Since 

k* is determined uniquely by (5) we know KM and hence M as well. We obtain: 
M  =M (1/p); M’ (1/p)>0,               (11) 

Where (11) represents the supply curve of M (a positively sloped curve that depends on its 
own relative price; the reciprocal of p). Assuming that consumers have identical and 
homothetic preferences we define demand functions:  

AD = AD (p, Y), with AD /p < 0;  AD /Y > 0              (12) 

MD =MD (1/p, Y), with MD /p) < 0;  MD /Y > 0,           (13) 
Where Y is the national income and may be expressed as: 

Y ≡ w (LA + LM ) + q N              (14) 

With q ≡ p a’(n): rental rate per unit of land.              (15) 
Y is a representation of the functional (or factorial) income distribution of the economy. 

That is, how the “cake” (total income) is distributed among the owners of labour (workers), 
capital (capitalists) and land (renters or landowners).  

From (10) and (12) we may determine the full general equilibrium of the closed economy:  
EA (p)  A(p) – AD (p); E’A (p) >0               (16) 

The equilibrium corresponds to the value p* of p that satisfied:  EA  0      (17) 
Comparing with the standard Ricardo-Viner model, with given values of specific inputs N 

and K, it represents the short-run response to changes in prices, while Findlay-Lundahl model 
stands for the long-run expansion. As Findlay (1995):131, we can drawn the short-run excess 
supply function through p* in Figure 2 as the curve SS’, steeper than LL’ because the effects 
are enhanced when we consider N and K endogenous. Both provide identical equilibrium p* 
when endowments are set equal to values K* and N* determined endogenously.  

2.2 The dynamics of the First Globalization: how does the model work? 

2.2.1 External demand and improving terms of trade 
From the middle of the 19th century Atlantic commodity markets became closely integrated 

as a consequence of the transport revolution (steam replacing sails, refrigeration ships, trans-
continental railroads). Economies (or colonies) ceased to be autarkic and opened up to the rest 
of the world. Economies that were previously self-contained faced an excess demand for 
primary goods (A), and the relative price (p) of these goods increased (in other words the 
terms of trade improved). Initially these economies were “small” and so the price was 
determined by the conditions of the world market. With the opening of the economy there was 
an excess demand function indicated by DD’ in Figure 2. What happens to our economy the 
free trade equilibrium after economic opening? 

The initial impact (while land and capital held constant) was to raise p very sharply from 
p* (in autarky) to wp , where DD’ intersects the short-run excess supply function SS’. A rise 
in p increases LA and reduces LM and therefore A increases and M falls, and the emerging 
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exports of A are equivalent to the distance OG.  According to (15) the increase in p and LA 
raise the rental rate per unit of land (q), and this leads to an increase in the numerator of (8) 
and thus the rate of return on the expansion of the frontier increases. To re-establish the 
equilibrium, N has to expand in order to raise the marginal cost of a unit of land [’(N)] 
relative to the rental rate. Employment in agriculture LA expands even faster that N and LM 
falls less sharply than KM, since the capital-intensity km must decline with a rise in p. The 
long-run equilibrium occurs at the intersection between DD’ and the long-run excess supply 
function LL’ and a price level *

wp  after an “overshooting” of prices. The results are additional 
exports of GH. Capital has been diverted away from manufacturers into land expansion in a 
process that can be interpreted as a more intense primary specialization, leaving the rate of 
return (Ʌ) in the long-run unchanged in 

What happens to functional income distribution? If we assume that the average 
productivity in agriculture is greater than in 
manufacturing, total income increases. Since 
and L remain unchanged, w in both 
sectors stagnates or fall, KM decreases and q 
and N increase, it is clear that a new 
distributive pattern has emerged. In this 
pattern landowner earnings will have a 
greater share of national income and 
earnings derived from labour and capital 
will have a smaller share. Since landowners 
are a small proportion of the population 
these changes in income distribution mean 
there is greater inequality. 

The model adequately represents our 
three stylized facts. Settler economies 
increased their exports to the rest of the 
world (mainly to Europe) when technical 
progress in international transport made it 
economically efficient to move commodities over long distances. In this context, there was an 
incentive for settler economies to expand the land area devoted to agricultural production, to 
increase agrarian output and to reallocate their productive factors. However, we also found 
that worsening income distribution was an “inherent” component of the First Globalization.  

The improving terms of trade had consequences that are represented in all the dimensions 
of the model. We propose a numerical analysis from a calibration of the model4 to simulate 
marginal changes in p,5 and we verify changes in all the variables in accordance with the 
theoretical relationships and coinciding with the stylized facts of settler economies. In Table 1 
we present the signs of the changes of the main variables when p increases and classify the 
variables into four areas: productive factors; growth (of the whole economy, Y, and each 
sector, A and M) and productive structure; income distribution (some relevant ratios as the 
total land rentals as proportion of total wages, R/W, and profits, R/P;  and the share of each 
earning to productive factor in the total income, W/Y, R/Y and P/Y), and prices (in this case, 
only of the productive factors).6  

                                                
4 See details in Appendix.  
5 From our calibrated model, we repeat our exercises with marginal changes in p, considering p*0.99 and p*1.01   
6 We present the results of all our simulation exercises in Appendix. 
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2.2.2 Immigration 
Another major result of the 

transport revolution was a deeper 
integration of labour markets 
across the Atlantic. Declining 
transport costs, which made the 
passage more affordable, and 
increasing transport speed –
shorter journeys– acted together 
to facilitate the movement of 
millions of people from Europe 
to America and Oceania. In 
addition, several governments in 
the New World stimulated 
immigration from Europe as part 
of their plan to settle the “empty 
land”. How did this supply of 
new immigrants affect the long-
run equilibrium presented in the 
previous analysis? How does the 
system react after the economy opens if we include movements in the labour factor? 

Initially, holding *
wp  and 

thus all other prices constant, 
the greater supply of labour 
would have all been absorbed 
by the manufacturing sector. 
This happens because the 
frontier is fixed by the marginal 
value product of land and we 
assume that the supply of capital 
in manufacturing is perfectly 
elastic in the long run. 
Therefore, manufacturing (M) 
expands, influenced by 
employment (LM) and 
investment (KM). As the 
economy expands (Y), the 
domestic demand for A 
increases as a consequence of 
increased final consumption and 
the intermediate use of 
additional raw materials in 
manufacturing. Under these 
conditions, the relative price of 
agricultural goods increases, 
primary exports decline below 
the original level OH (to satisfy 

↑p=PA/PM ↑L ↓ρ ↓θ and ↓γ ↑β
PRODUCTIVE 

FACTORS
N  + +  + + +

KM  - -  + + +
LA  + +  - - -
LM  - -  + + +
n  - -  + + +
kM  - -  + + +

INCOME 
DISTRIBUTION

R/W  + +  - - +
R/P  + +  - - -
W/Y  - -  - - -
R/Y  + +  - - +
P/Y  - -  + + +

GROWTH AND 
STRUCTURE

A  + +  + + +
M  - -  + + +
Y  + +  + + +

A/Y  + +  - - -
M/Y  - -  + + +

PRICES
q  + +  - - +
w  - -  + + +
p +  - - -

Source: own calculations.

Table 1
VARIATIONS IN VARIABLES OF THE MODEL
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domestic demand) and the land frontier extends, absorbing some of the increase in labour.7 
The rise in *

wp  leaves the return to capital unchanged –by (5)– but the fall in kM that this 
requires must lower the real wage in terms of either good –by (6) and (7). The return to land 
raises (q) making possible the investment needed to clear new land. As the raw material is 
more expensive (a higher relative price of the primary sector’s output), manufacturing reduces 
capital intensity (kM) to absorb it, and both processes cause a decline in the real wage (in a 
market where the labour supply increases).  

The main consequences of the impact of immigration on settler economies are adequately 
represented in our simulation exercises by assuming marginal changes in L8 (see Table 1). 
With this effect, in spite of decreases in the land-labour coefficient in agrarian activity and the 
capital-labour coefficient in manufacturing, the economy expands led by agriculture and 
improving terms of trade. The combination of land frontier expansion and increasing land 
returns worsens income distribution and rentists obtain an increased part of the total output.  

Considering the importance of the evolution of terms of trade for the settler economies, we 
simulate the relationship between p and L (see Figure 3). The positive relationship is 
consistent with the historical evolution. Improving terms of trade in economies where, 
initially, labour markets offered high wages, made these countries attractive for settlers and 
added to the natural growth of the population. However, ceteris paribus, this is a process 
restricted by the resources of the economy, and in the long run there is a limit.  

2.2.3 Capital inflow 
The opening up of the economies of the New World in the 19th century attracted 

considerable inflows of capital that would have driven down the interest rate. How can we 
represent this process?  We first assume a fall in the interest rate from the level  (in the 
long-run equilibrium).9 A lower interest rate corresponds to a higher capital-labour ratio in 
manufactures (kM) and, from (6), it becomes clear that this also corresponds to a higher real 
wage. Since, initially, *

wp  remains unchanged, equation (7) shows that the rise in w must 
increase the marginal productivity of labour in A or equivalently the land-labour ratio in 
sector A must rise. What happens to our “crucial” condition (8)? 

If N remains constant, the left hand side of (8) will fall in proportion to pa’(n), i.e., in 
proportion to the value of marginal productivity of land in A or in accordance with the rental 
per unit of land q. If q falls less than proportionally to  an increase in N is needed to raise 
’(N) to restore equilibrium. That is to say, if the rental rate per unit of land falls less than 
proportionally to the interest rate, it will be optimal to extend the frontier until the rate of 
return on clearing land equals the interest rate. It is possible that the rise in the land-labour 
ratio (n) in sector A leads to a fall in LA and an increase in LM. Since KM is higher in sector M 
(because km is higher too) manufacturing production increases. What is the effect on primary 
production? It is ambiguous because even if N increases, LA falls and this may result in lower 
output. If the increase in land can compensate for the fall in labour we may see a rise in A and 
consequently a general expansion of the economy. Assuming that the value of the marginal 
productivity of land and the interest rate fall in the same proportion, ’(N) will remain 
unchanged and so will the land supply. In this case, LA and LM remain unchanged and the 
higher KM in manufacturing will increase M. This will raise the demand for raw materials and 
                                                
7  The subtraction of excess demand from the original excess supply shifts the long-run excess supply LL’ to the 
left, thus raising the primary (relative) price and reducing exports. The demand curve DD’ of Europe should also 
have shifted to the left because emigration reduces demand and this would mitigate the increase in 

*
wp  

8 From our calibrated model, we repeat our exercises with marginal changes in L, considering L*0.99 and L*1.01   
9 As Findlay & Lundahl (1994), we ignore the effects on the balance of payments.  
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there will be an excess demand for A that will be brought about by the fall in (the higher 
consumption drives higher income). 

What happens to the functional income distribution if the economy undergoes a general 
expansion? Since w rises and L remains constant, workers initially improve their share in the 
national income, but changes in capital and rental components are ambiguous. In the first 
case, since falls and KM rises we have two opposing effects. In the second case, the change 
in the rental component depends on the specific characterization of the relations in the model 
and the relative changes. Therefore, the capital inflows moderate the effects of the initial 
improvement in the terms of trade. It may be possible that the decline in the interest rate leads 
to a rise in M, associated to the deepening of capital, as well as an increase in A related to the 
extension of the frontier without a “necessary” worsening in income distribution.  

The main consequences of the 
impact of capital inflows on 
settler are adequately represented 
in our simulation exercises 
assuming marginal changes in the 
interest rate ρ10 (see Table 1, 
where we propose a decrease in 
the variable) in the case of general 
expansion of the economy. With 
this effect, both the land-labour 
coefficient in agriculture (n) and 
the capital-labour coefficient in 
manufacturing (km) increase, 
which would stimulate growth in 
both sectors but with a bias 
towards industry (the share of 
manufacturing in total income 
increases). Under these 
conditions, the land frontier 
expands but as land rental 
decreases, rentists lose earnings while workers and capitalists relatively gain, and only the 
latter improve their share in total income. Therefore, if our conditions in the model can be 
applied to the club of settler economies, capital inflows would have favourable consequences 
on economic growth and there would be a trend towards equality. 

As before, we simulate the trajectory of the interest rate and prices and we obtain a positive 
relationship (Figure 4). The higher cost of capital in economies specialized in primary goods 
makes production relatively more expensive and leads to higher agrarian prices in relation to 
manufacturing prices. Then the opportunity cost of capital increases, the chances to expand 
agrarian production decrease, and in relative terms primary output becomes more expensive. 

2.2.4 Innovations that lower the real cost of land frontier expansion  
During the period, some innovations occurred that made for improvements in the internal 

conditions of the settler economies and reduced the real costs of land frontier expansion. The 
introduction of railway systems, the construction of canals and more extensive road networks 
meant real reductions in the cost of clearing land. Inventiveness is not a prerogative of frontier 

                                                
10 From our calibrated model, we repeat our exercises with marginal changes in ρ, considering ρ*0.99 and 
ρ*1.01. We present the results of the simulation in the Appendix considering an increase in the interest rate.  
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societies but the list of inventions stimulated by the challenge of opening the land is 
impressive. To represent these improvements we need to assume changes in the function (N) 
that denote a cheapening of the land clearing process (see Figure 5).  

The function (N) become flatter from point  on. If pw
* is held constant, the new 

equilibrium level of land will be in N’, where the slope of the shifted (N) function at ’ is 
equal to the slope of the original function at .  In consequence, greater land supply would 
come about without changes in the factor price, i.e. an unchanged land-labour ratio, and thus 
an increase in LA would be required. In this case, labour moves from manufacturing to 
agriculture while capital and output decline (KM and M). However, a rise in manufacturing 
productivity occurs because raw materials are cheaper. The agricultural excess supply 
increases shifting LL’ to the right and inducing a fall in p (the terms of trade worsen) and an 
expansion in exports. In the new equilibrium, as p is lower real wages are higher, while the 
rental per unit of land (q) must fall because access to the “new” territories has been facilitated 
by technical progress. Therefore, improvements in the means of access to the land make it 
possible to expand exports even though the terms of trade do not improve, and to free 
resources from agriculture so they can go to industrial investment. 

Our representation of the 
wave of innovations that affected 
internal conditions in settler 
economies and lowered the real 
cost of further extension of the 
frontier requires modifications to 
two parameters of our model. To 
obtain a flatter (N) we 
marginally reduce the parameter 
 and to get a curve intersecting 
the original function in KA, we 
deal with lower values of γ 11 
(see Table 1). With these 
changes, we obtain results 
equivalent to inflows of capital. 
Both the land-labour coefficient 
in agriculture and the capital-
labour coefficient in 
manufacturing increase and stimulate the general expansion of the economy. As it is cheaper 
to expand the frontier, land rental decreases and rentists lose earnings with respect to total 
wages and profits, although only capitalists increase their share in the total product. If the 
conditions we assume are correct, the technical progress that improved access to new land 
would have positive consequences on economic growth and there would be a trend towards 
equality. Our representation of the improvement in the internal conditions for clearing land 
required changes in two parameters of the model. As a result it is not possible to make a 
visual illustration to show the relationship to prices. However, cheaper land clearing does 
have a positive effect in that land prices fall, and our model adequately represents the 
worsening terms of trade that result from cheaper access to new territories. 

 

                                                
11 In our calibrated model, we repeat our exercises with marginal changes in  (*0.99 and *1.01) and γ (γ-1 
and γ+1). We present the results of the simulation, considering increases in both variables, in the Appendix.  
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2.2.5 Innovations that directly affect the production sectors  
There was also technological progress in production sectors. Our model may represent 

shifts in the production function as Hicks-neutral for both sectors. An improvement in the 
manufacturing production function, and maintaining constant *

wp , will raise km to preserve the 
equality of the net marginal product of capital with a fixed interest rate  (remember that 
m’’(km) is negative). From (6) and (7), these changes must raise the real wage and the land-
labour ratio in agriculture. As land is initially maintained constant, LA must fall, LM must 
increase and consequently, A decreases and M expands. The excess demand for A at constant 
price *

wp  and the leftward shift of the excess supply function LL’ mean an increase in the 
price, which reduces exports even though the extension of frontier required to recompose 
equilibrium in equation (8). On the other hand, an improvement in agriculture would lead to a 
fall in the land-labour ratio if p, and therefore w, are held constant. From (8), N rises and LA 
must increase more that proportionally to reduce n, causing LM, KM and M all to fall. LL’ shift 
to the right, leading to a decline in *

wp  and a rise in the export volume. As *
wp  decreases real 

wages increase, and all the changes in Table 1 continue so a final equilibrium is established.  
Sector innovations are “import biased” in the first case and “export biased” in the second, and 
the terms of trade improve when productivity improves in manufactures and worsens when it 
improves in agriculture. The consequences in terms of income inequality are ambiguous. 

Our representation of some innovations in agriculture that make for greater yield per 
hectare requires changes in the parameter β (the elasticity of the productive factor, which is 
used more intensively in agrarian production)12 (see Table 1). With these changes, we obtain 
consequences equivalent to inflows of capital, although with differences in terms of 
inequality. As before, both the land-labour coefficient in agriculture and the capital-labour 
coefficient in manufacturing increase, thus stimulating a general expansion of the economy. 
New land incorporated into production under better productive conditions frees resources 
(capital and labour) which can 
go to manufacturing and this 
sector expands. Land rental 
increases –the returns on the 
land is higher– and when this is 
taken with a greater land area 
we see that the income of 
rentists grows faster than total 
wages, and income distribution 
worsens. As before, we 
simulate the relationship 
between β and p (Figure 6). 
Improved yield of land per 
hectare should be related to 
lower prices, but this is true 
only from certain levels of β. 
When the yield of land is 
insufficient to produce high 
output per unit of productive 
factor, prices can increase with 
the improvement in β. 
                                                
12 Using our calibrated model, we repeat our exercises with marginal changes in β (considering β*0.99 and 
β*1.01). We present the results of the simulation in the Appendix.  
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2.3 General overview 
The model shows that the economies exposed to the effects of the First Globalization and 

subject to a process of rising relative prices for primary good displayed three main trends that 
we identify with three main stylized facts of the period. Settler economies, blessed by their 
abundance of natural resources, participated actively in international trade, expanded their 
volume of exports and had high economic growth rates during the period. This process also 
included the loss of incipient manufacture activities (handicrafts) –a “curse” in the jargon of 
recent literature– and a worsening in income distribution. The other effects of the First 
Globalization –analyzed as processes “added” to the improvement in the terms of trade– were 
processes that intensified the positive effects for economic growth, but they had ambiguous 
effects on inequality. In accordance with our simulation exercises, immigration and 
improvements in the productive performance of land could lead to a more acute worsening in 
the income distribution. On the other hand, capital inflows and cheaper cost of clearing land 
could make for greater equality in the settlers.  

3. Why is endogenous land frontier expansion a useful analytical concept?  
Our approach is to regard 19th century globalization in terms of the expansion of the 

Atlantic economy from north-western Europe to the frontier periphery instead a “regimen 
switch to openness”.13 This means we see globalization as the incorporation of regions that 
were beyond the frontier of organized economic activity into capitalist relationships on a 
world scale. In these terms, we do not have to introduce the notion of price convergence in 
order to understand world integration. Globalization may be “defined as a shift from an 
economy where local supply and demand fluctuations dominated price fluctuations to one in 
which the economy became a price-taker to global forces” and if this is the case, “it need not 
depend on price convergence” (Harley, 2007:240-241). In the model we present in Section 2 
we introduce the notion of land frontier expansion to explain processes that play only a 
secondary role in the H-O-S theoretical framework. Our proposal is to change the Findlay-
Lundahl model to illustrate an important aspect of the historical evolution of settler 
economies. It is possible to introduce different land qualities as additional components in the 
colonizer’s decisions to inhabit certain areas and not others (for a complete formal 
presentation of the model see the Appendix). 

The decision to expand the land frontier initially depends on the rate of return on clearing 
land, that is to say the relationship between the marginal income from the use of “new” land 
and the marginal cost of preparing the area for production. Is the condition of the land 
throughout the territory homogenous? Probably not; it is more reasonable to assume that land 
quality varies. Thus the expansion of the frontier will yield different incomes (depending on 
land fertility, for instance) and the cost of clearing land will differ depending on the 
characteristics of the land (climatic conditions and the ruggedness of the terrain, for instance). 
The returns on expanding the frontier are different when we consider the process in Argentina 
in the fertile regions of the Pampas on the one hand and in cold Patagonia (in the south) on 
the other, or in Australia the returns in the coastal savannah will differ from those in the 
central desert. How we can incorporate these variations in conditions of settlement? 

3.1 Our contributions to the model 
We modify our concept of “land” in the model (N) to introduce considerations about land 

quality (NQ). Land quality depends on the agricultural aptitude of the land (Naa)  
(its natural suitability for grazing or crops) and distance (d) from markets. In other words, our 

                                                
13  Identifying globalization with a change in the opening regimen is the predominant vision in the mainstream 
literature (i.e. O’Rourke & Williamson, 2005:21).  
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variable must consider that excellent soils located very far away are in fact bad soils in 
productive and economic terms. Producers are able to identify land quality14 and they choose 
the “direction” of expansion in accordance with the rate of return of each type of land. How 
can we represent land quality and the producers’ decision rule?  

For simplicity, we consider two types of land –high quality (NH) and low quality (NL)– and 
two corresponding functions that represent the access conditions to the “new” land.    

KAH=          KAL=L L          

We assume that the land rental of high quality land (qH) is higher than that of low quality 
(qL) and, formally, this means that expanding the frontier into high quality land is not cheaper 
than settling in low quality land. In other words, this difference means that the conditions to 
accede to the “new” land are not necessarily more favourable for high quality land than for 
low quality land. The point is that to start production on better land (fertile soils, with 
watering holes, relatively close to the markets) can require improvements (dwellings, roads, 
wire fences) that are not necessary (or justified in economic terms) in the case of the worse 
land. We demonstrate this assertion in the Appendix. 

In addition, we consider two production functions in agriculture: 
AH=A(NH, LAH)          (20)      AL=A(NL, LAL)      (21) 

We assume that the marginal productivity of high quality land is greater than that of low 
quality land but we identify only one agriculture product with a (relative) price p. Therefore 
production in agriculture is: A=AH+AL  

In the F-L model, the function and a(n) represented (in marginal terms) the two main 
components of the “crucial” relation (8) to obtain the rate of return on clearing land (). N 
and relate negatively15 and the optimum occurs when equalizes the rate of interest (In 
our analysis (in Appendix we give a complete formal presentation of the model) we propose 
to introduce two functions (and L) of return. The producers will choose to expand the 
frontier into both types of land until the point where the two rates of return reach the level of 
the interest rate. Producers will choose the “direction” of the expansion depending on relative 
yields (of the two kinds of land) and theoretically this is represented by a comparison between 
the marginal rates of return on clearing land. The producers’ decisions depend on the 
technological conditions of the economy, which is represented by the possibilities to expand 
the frontier and the production functions.    

Total income is represented in the following expression: 

Y ≡ w (LA + LM ) + qL NL qH NH      (22)’ 
Where qL and qH are the rental rates for each type of land and qL < qH. 

Rents from low-quality land or remote land in areas will be lower than those in areas with 
high agricultural aptitude or close to seaports (the “external door” of the economies). 
Therefore the consequences of extending the land frontier beyond the Prairies in Canada, 
from South Australia to the North Territory or from the Pampas to Patagonia will have 
different effects on income distribution than our model initially predicted. The direction of the 
changes of the distributive pattern will react as the initial model predicts, but the intensity of 
the effects will depend on land aptitude (associated with the production functions) and on how 
far away the natural endowments are (associated with functions A(.) and (.)).  

                                                
14  We assume that producers use all available information when they decide to expand the frontier. 
15  is a function with negative slope and concave up. See equations (20), (31), and (34) in the Appendix. 
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Under these assumptions, the different intensity of the worsening of income distribution in 
the settler economies during the First Globalization may be explained by the fact that people 
occupied land of differing quality and thus received different rewards. The widening of the 
gap between land rentals and wages that characterized the period depended on the effective 
existence of returns to appropriation. The abundance of excellent land in the Pampas or 
Uruguay made it easier to capture rents –as against wages– than the case of Australia (where 
the land became more arid the farther from the coast the producer moved) or Canada (where 
the exceptional prairies were all of 2,000 km from the eastern coast). 

3.2 Numerical analysis 
We apply a numerical analysis to solve the model in accordance with our proposition and 

to propose a contra-factual exercise to compare results. First, we suppose an economy similar 
to that in the previous section but with two production functions in agriculture with different 
land elasticities.  

In the case of high quality land, we propose an elasticity of 0.8 and for low quality land an 
elasticity of 0.4 (βH=0.8 and βL=0.4). In addition, we consider different cost functions of 
clearing land with θH=1.4 and θL=1.2. Second, we consider an economy with absolute land 
homogeneity and therefore without differences in parameters. We calibrate the model to 
obtain similar results –in terms of structure– as in the previous exercise and we consider 
β=0.62 and θ=1.4. The details of both calibrations are presented in the Appendix. 

Economy 1 Economy 2 Economy 3 Economy 1 Economy 2 Economy 3
A0 0.922 0.884 0.969 RW0 0.677 0.596 0.741
A1 0.998 0.944 1.050 RW1 0.721 0.635 0.792
A2 1.080 1.007 1.136 RW2 0.768 0.675 0.846
Var. Var.

1 8.22% 6.72% 8.30% 1 6.58% 6.41% 6.92%
2 8.18% 6.71% 8.18% 2 6.48% 6.29% 6.79%

M0 0.528 0.495 0.536 RP0 7.037 6.633 7.528
M1 0.459 0.441 0.467 RP1 8.852 8.110 9.457
M2 0.385 0.383 0.393 RP2 11.542 10.153 12.278
Var. Var.

1 -13.11% -11.02% -12.88% 1 25.79% 22.28% 25.63%
2 -16.15% -13.12% -15.73% 2 30.39% 25.18% 29.84%

Y0 1.451 1.380 1.505 WY0 0.564 0.593 0.544
Y1 1.457 1.385 1.516 WY1 0.555 0.584 0.533
Y2 1.465 1.390 1.529 WY2 0.545 0.574 0.522

Var. Var.
1 0.46% 0.35% 0.76% 1 -1.67% -1.55% -1.97%
2 0.51% 0.40% 0.82% 2 -1.73% -1.61% -2.03%

AY0 0.636 0.641 0.644 RY0 0.382 0.354 0.403
AY1 0.685 0.682 0.692 RY1 0.400 0.371 0.422
AY2 0.737 0.725 0.743 RY2 0.419 0.387 0.442
Var. Var.

1 7.73% 6.35% 7.48% 1 4.82% 4.75% 4.84%
2 7.62% 6.29% 7.30% 2 4.62% 4.56% 4.62%

MY0 0.364 0.359 0.356 PY0 0.054 0.053 0.054
MY1 0.315 0.318 0.308 PY1 0.045 0.046 0.045
MY2 0.263 0.275 0.257 PY2 0.036 0.038 0.036
Var. Var.

1 -13.50% -11.33% -13.54% 1 -16.61% -14.26% -16.45%
2 -16.58% -13.46% -16.42% 2 -19.69% -16.41% -19.46%

Economy 1: βh=0.8 βl=0.4; θh=1.4, θl=1.2; Economy 2: βh=0.62 βl=0.62; θh=1.4, θl=1.4; Economy 3: βh=0.8*1.01 βl=0.4*0.99; θh=1.3*0.99, θl=1.2*0.99.
Periods 0, 1 and 2.
Source: own calculations.

GROWTH AND STRUCTURE INCOME DISTRIBUTION

Table 2
VALUES AND VARIATIONS OF THE VARIABLES OF THE Economy

Simulation of a marginal increasing in p=PA/PM
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We concentrate on the effect of changes in relative prices for two reasons: (i) the historical 
evidence clearly shows that improving terms of trade was one of the main processes in the 
First Globalization; (ii) our model adequately captures the stylized facts of settler economies 
in a situation of improving terms of trade. In Table 2 we present the main results of our 
numerical analysis to compare the evolution and the levels of total output and income 
distribution with marginal changes in p in model with different types of land (Economy 1) 
and with land homogeneity (Economy 2). The results are interesting. Economic growth in the 
economy where we identify different types of lands is quicker and the evolution occurs from 
higher levels than in the economy with identical land throughout. Analogously, in the former 
the differences between total land rents and total wages are huge, and the worsening in the 
income distribution is more intensive. We can compare economies with differences in land 
quality to make out concepts more precise. 

Model 1 Model 2 Model 3 Model 1 Model 2 Model 3
Nh0 0.728 0.471 0.835 qh0 0.617 0.518 0.611
Nh1 0.748 0.488 0.864 qh1 0.623 0.525 0.617
Nh2 0.769 0.505 0.893 qh2 0.630 0.533 0.623
Var. Var.

1 2.76% 3.63% 3.44% 1 1.09% 1.43% 0.98%
2 2.71% 3.54% 3.36% 2 1.07% 1.41% 0.94%

Nl0 0.233 0.471 0.215 ql0 0.449 0.518 0.445
Nl1 0.255 0.488 0.237 ql1 0.457 0.525 0.453
Nl2 0.278 0.505 0.259 ql2 0.464 0.533 0.461
Var. Var.

1 9.38% 3.63% 10.04% 1 1.81% 1.43% 1.80%
2 8.77% 3.54% 9.29% 2 1.71% 1.41% 1.70%

KM0 1.573 1.471 1.611 w0 0.545 0.545 0.545
KM1 1.317 1.265 1.354 w1 0.539 0.539 0.539
KM2 1.062 1.061 1.100 w2 0.532 0.532 0.532
Var. Var.

1 -16.29% -14.03% -15.92% 1 -1.19% -1.19% -1.19%
2 -19.34% -16.13% -18.76% 2 -1.22% -1.22% -1.22%

Lah0 0.648 0.548 0.671
Lah1 0.669 0.574 0.692
Lah2 0.689 0.601 0.714
Var.

1 3.19% 4.78% 3.24%
2 3.08% 4.63% 3.11%

Lal0 0.419 0.548 0.386
Lal1 0.465 0.574 0.431
Lal2 0.511 0.601 0.476
Var.

1 10.82% 4.78% 11.46%
2 10.03% 4.63% 10.54%

Economy 1: βh=0.8 βl=0.4; θh=1.4, θl=1.2; Economy 2: βh=0.62 βl=0.62; θh=1.4, θl=1.4; Economy 3: βh=0.8*1.01 βl=0.4*0.99; θh=1.3*0.99, θl=1.2*0.99.
Periods 0, 1 and 2.
Source: own calculations.

PRODUCTIVE FACTORS PRICES

Table 3
VALUES AND VARIATIONS OF THE VARIABLES OF THE MODEL

Simulation of a marginal increasing in p=PA/PM

 
Economy 3 represents a situation similar to Economy 1 but with marginal changes. High 

quality land has greater input elasticity (0.8*1.01) and low quality land has a lower β-
coefficient (0.4*0.99). In addition, we adjust the coefficients of the land clearing frontier to 
reduce the gap between the two types of land rentals and, therefore, to propose a more 
rigorous assumption about land quality. In other words, in this exercise, we reduce the 
differences between the two costs of clearing land to concentrate our attention mainly on 
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differences in the land quality. In accordance with our expectations, the situation represented 
by Economy 3 grows quicker and income distribution worsens more intensively. In Economy 
3 the average growth rates of total income is 0.8 per cent and in Economy 1 it is 0.5 per cent; 
and the relation between total land rents and total wages increases by an average of 6.9 per 
cent in Economy 3 and 6.5 per cent in Economy 1. In addition, the share of total wages in 
income deceases 2 per cent in Economy 3 but only 1.7 per cent in Economy 1. This fall in 
total wages is not compensated by higher land rental shares but by an smaller fall in total 
profits. Table 3 gives the details about land incorporated into production, labour, and the 
corresponding factor prices to supplement our previous analysis and to gain insights into this 
subject. In the version of F-L model, land is homogenous throughout the territory and so there 
is no question of choosing between types of land. This is why in Economy 2 the advance into 
the two types of land is the same and land rentals coincide. We make it possible to identify 
different land qualities and, considering that rents for high quality land are higher, agents 
decide to occupy good land more intensively. However, it is not possible to expand the 
frontier only to better land. In the settlement of new land, the chance to obtain better quality 
was often conditioned by the occupation of land of inferior quality. It is well represented in 
our model. Nevertheless, land is a finite resource and it is not possible to expand the frontier 
at the same rate all the time. The model illustrates a convergence process where the 
decreasing rates of land expansion coincide with higher amount of land incorporated. 

This representation has an interesting interpretation that may be presented in terms of the 
curse hypothesis (Auty, 2001; Gylfason, 2006, 2007; Sachs & Warner, 2001). An economy 
that moves its frontier to better land enjoyed the blessing of an abundance of natural resources 
and this was reflected in economic growth, but it also encounters the curse of a more intense 
worsening of income distribution. This raise two important points: (i) the impact of the 
abundance of natural resources is far from being unique and universal, it depends on historical 
specificities and on different dimensions of the economic development where positive effects 
can coexist with negative consequences; (ii) strictly speaking, an abundance of natural 
resources is not a question of endowments but of the productive application of resources, and 
in this sense abundance is a process endogenous to the economic system. 

It is common to associate the differences in inequality within the club of settler economies 
with institutional arrangements and it is beyond doubt that they influenced the evolution of 
economic growth and income distribution during the period, but theoretical and empirical 
research has paid little attention to the different types of natural resources. Our proposal 
includes an attempt to consider this differing land quality.  

4. Final remarks 
We propose a supplementary model to the H-O-S framework in order to explain the 

performance of settler economies during the First Globalization. The modelling of specific 
factors enables us to stress the importance of domestic conditions in countries exposed to the 
effects of the First Globalization up to WWI. Land frontier expansion becomes a key factor in 
explaining the different effects of globalization on the settler economies. The availability of 
land resources was the main comparative advantage that enabled them to participate in 
international markets. In order to better understand this process, we modify the model to 
incorporate differing land quality. There are three important contributions in our analysis. 

First, it constitutes an application of recent theories in the literature about the relationship 
between an abundance of natural resources and the economic performance to the Atlantic 
economy during the First Globalization. Basing our work on this literature, we show that the 
curse and the blessing of natural resources do not constitute a deterministic process, and 
outcomes are associated with the specific historical circumstances in each case. Settler 
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economies were blessed with an abundance of natural resources and had strong export-led 
growth, but the curse was present in the form of increasing income inequality. Note too that 
the First Globalization did not affect all economies with the same intensity. These differences 
can explain the long-run divergent economic performance in some members of the “club”. 
Second, we emphasize the concept of a moving frontier or endogenous land frontier 
expansion. An abundance of natural resources is not a fixed situation but a process that reacts 
to changes in the structure of commodity prices and factor endowments, and to progress it 
requires capital, labour, technical progress and suitable institutional arrangements. Hence this 
abundance is not given but is part of the evolution of the economic system. Lastly, we 
consider that differing land quality can refer to different types of natural resources. With this 
framework, we can conjecture that differences in evolutions within the “club” are connected 
to differences in endowments as regards agricultural aptitude and distance from markets. The 
hypothesis that our framework supports is that settler economies that first occupied the “best” 
land achieved higher incomes and agricultural production, but they suffered worse income 
distribution. This would be because landowners (the small rich elite) were able to obtain 
greater relative factor earnings to the detriment of workers and capitalists. Our interpretation 
has similar points to Milanovic et al. (2007).  

When average incomes are very low or barely above the subsistence minimum, the income 
surplus is small. Under these conditions, the members of the upper class would be few, and 
the level of inequality would be quite modest. However, as average incomes increase –with 
the incorporation of “new” land– this constraint on inequality is lifted. In a context where 
wages cover the subsistence conditions and emerge land rents –that results higher in better 
lands–the surplus increases, and the maximum possible inequality compatible with the new 
average income is greater. In other words, the maximum achievable inequality is an 
increasing function of average income and, in our model, it also reacts to the income structure 
of the agrarian activity. The historical association between land rents and elites, and the 
possibility of widening the gap between land rents and wages when land is comparatively 
superior, reinforces our proposition.     

Appendix: Formal presentation of the model 

1. Initial version 
The model derives from Findlay & Lundahl (1994) and Findlay (1995). We include a 

specification of the generic functions to illustrate the problem and to find an analytical 
solution. With this solution, we solve the problem with a numerical analysis16 to determine 
the incidence on the endogenous variables of changes in the exogenous ones. 

1.1 Production and utility functions      
o Primary (agriculture) sector (A): 

  
  1),( AA LNLNAA           (1)            Where 10    

 
o Manufactures (M): 

 ),,(min









M

R
MM

ALKMM


         (2)  Where   1),( MMMM LKLKMM  10   

 
M

RA
 : is an industrial input that comes from A and participates in the industrial production 

according to the coefficient M. 

                                                
16 We use MatLab (Matrix Laboratory) as our numerical computing application.  
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In equilibrium: 
M

R
MM

ALKM


),(  

Besides: LLL MA         (3) ; and utility function is: ),( CC MAuu     (4) 
 
Agrarian production has two destines: input of Manufactures (AR) and consumption (AC). 

AAA CR            (5) 
 
Manufacturing production is used to consumption (MC) and the capital re-composition. 

 MMK CM          (6); where   is the capital amortization rate. 
 

o Normalization of production functions:  
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1.2 Profit maximization and resolution of k  
o Manufactures: 

 
wkmpkkm Mm  )()(      (10) 
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Replacing m’(k) in accordance to (8):  
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Applying the natural logarithm (logarithm to the base e):  
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o Primary (agriculture) sector (A): 

Cost on clearing land:  )(Nk A                    (18) 

Where: )(N is the cost function; an increasing and concave up function. 

Therefore, 0)( and 0)(  NN  .  

We can express as profits as:  wNnpaA   )()(            (19) 





  )()(0)()(0max NnapNnap
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1.3 Resolution of w  
With constant returns to scale (and in accordance with Euler’s Theorem) the sum of factor 

earnings exhausts the total product. Considering (10) and working out w: 
 

wkmpkkm M  )()(    (21)    kkmpw M   )()1(        (22)
        
Replacing ρ in accordance with (11): kkmpkmpw MM )()1()()1(        (23) 
 

)])()()[1( kkmkmpw M    (24); in accordance with (8) and 1)('  kkm    (25) 
 

)])[1( 1kkkpw M
     (26)    )1()1(    kpw M        (27) 

 
Perfect competition in the labour markets makes: wNnpa   )()(         (28) 
 

1.4 Resolution of n  
Replacing with the value of ρ from (20) in (28): 
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In accordance with (8), we can define:  )(  NNk A  (30);  with ϴ>1 and γ >0. 
By differentiation and considering that NLA=n,  
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Replacing with (38) in (36) we obtain n. Our procedure is the following. We start with one 

of the components of the denominator of (36): 
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Therefore, we substitute the last relation in (36):  
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  We calculate n by Newton approximation. 

1.5 Rest of variables  
The deduction of the rest of the variables (N, A, LM, KM, M, q and Y) is immediate and we 
close the system estimating p from the following relation:  
A+M=Y=w(LA+ LM)+ρKM+qN                     (39) 

2. Selection of parameters and discussion of the results for Findlay- Lundahl model 

2.1 Parameters and discussion  
Our numerical analysis takes as reference the structure and the conditions of Uruguay in 

the eve of the WWI (we work with 1912 as benchmark). We choose Uruguay because we 
have enough information to incorporate in the model and it constitutes a small and 
homogenous economy where regional disparities are less relevant. In this section, we present 
and justify the choices of the values of the parameters and discuss, critically, our results. 

 α is the output elasticity of capital in manufacturing sector; it is a constant value 
determined by the available technology. The more α is higher, the more capital- intensive the 
economic activity results. They are not available historical statistics of α in manufacturing and 
we only have some assumptions to the whole economy from the 1960s on. Carracelas et al. 
(2009) review different available studies that cover similar periods and propose different 
values of α: 0.3 in Bucacos (1999) (1960-1998); 0.28 in De Brum (2004) (1957-1999); 0.35 in 
Fossati et al. (2005) (1956-2003); 0.38 in Thedoluz (2005) (1978-2003); 0.35 in Chumacero 
(2006) (1961-2000). It is expected a higher value of α in manufacturing –probably upper 0.4– 
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and a level significantly higher than in the first decade of 20th century, when industry was 
more labour-intensive. Therefore it is reasonable to suppose an elasticity between 0.2 and 0.3 
for 1912. We assume 0.25 as our value of reference. 

 αM is a fixed coefficient that connects the gross output of manufacturing (M) to raw 
material input. Therefore, it represents the share of inputs on manufacture production. 
Information is available for 1930 (constant prices of 1936) and, taking in account the 
characteristics of industry during the first decades of the 20th century, we only consider those 
branches that manufacture agrarian products (foodstuffs, drinks, tobacco, textile, clothes, 
forest products, paper, leather). Inputs represent 64 per cent of gross production and we 
assume 0.6 as our value of reference (Millot, et al, 1974).  

β is the output elasticity of land in the agriculture; as in the case of α, it is a constant value 
determined by the available technology and represents the responsiveness of output to a 
change in levels of the land (ceteris paribus). There are studies about Argentine case and, 
considering historical similarities with Uruguay, we consider that they are results applied to 
Uruguayan agriculture.17 Newland & Poulson (1998):341 estimate the total factor 
productivity in pastoral production in the Argentine Littoral for two periods, 1825-1865 and 
1865-1908, and three productive factors. For the first period, they consider the following 
weights: land (0.35), labour (0.20) and capital (0.45). For the second period, as Diaz 
Alejandro (1975):142-144, they propose 0.375, 0.250 and 0.375, respectively. We present a 
model with two productive factors in agriculture and then we add land and capital and assume 
a weight of 0.8 for land (N) and 0.2 for labour (L).  

ρ is the interest rate, represents the price of the capital and acts as the opportunity cost of 
the investment. Data about interest rates are scarce although consistent between sources. In 
1911-1913, the average of the yield government bonds was 4.3 per cent (Obstfeld & Taylor, 
2003) and the active interest rate 6.5 per cent (Román, 2009). Therefore, we assume ρ=0.05 
to consider a value within this range. 

γ and θ are technological coefficients that were determined from the calibration of the 
model and the consideration of a theoretical expression of the function KA=where 
 is a convex function of the amount of land cleared with ’(N) > 0 and ’’(N) > 0. We 
consider our results acceptable when we assume γ=10 and θ=1.7. 

L represents the quantity of labour that participates in the different productive activities of 
the economy. We consider that our economy has only two sectors, agriculture and 
manufacturing, and we consider the estimates of economic active population available for 
around 1912. In accordance with our sources, the economy presented 48,640 agrarian 
(Bértola, 2005) and 22,224 manufacturing workers (Maubrigades, 2002). Information about 
days and hours of work in the South American Southern Cone is scarce, partial, and basically 
qualitative. In our estimates of income distribution in the agrarian sector (Willebald, 2011) we 
review some evidence and our assumptions in this case are consistent with that estimation. 
We assume 230 days of work per year and 9 hours per day. We estimate 146,688,480 worked 
hours in agrarian and manufacturing activities around 1912 and assume L=1.5. 

The variable n –the land-labour coefficient– is calculated applying a Newton 
approximation, and we assume as extremes of p for the bisection of the function the values 
0.5 and 1.5. We look for a value p=PA/PM around 1 because we always can express the 
agriculture and manufacture product in such a way that the relation of prices equals the unity. 

                                                
17 Moraes (2001): 61-64 proposes an estimation of the total factor productivity of the pastoral production of 
Uruguay for the period 1872-1930 (three benchmarks). However, her calculation methodology implies a share of 
labour that is absolutely marginal and is not adequate for our objective.   
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How can we consider that our calibration of the model renders “good” results? We regard 
as “good” results obtaining some basic relationships closer to the historical data of economic 
structure. Considering only two sectors, the GDP structure of the Uruguayan economy around 
1912 showed an agrarian participation of 65 per cent and the remaining 35 per cent to 
manufacturing (Bértola, 1998). Our calibration offers a productive structure of 68 and 32 per 
cent, respectively. Analogously, the labour structure showed an agrarian participation of 69 
per cent and the remaining 31 per cent to manufacturing. Our calibration offers a labour 
structure of 76 and 24 per cent, respectively. Taking account the simplicity of our model and 
the quality of our data –historical estimates– we consider that it renders satisfactory results. 

2.2 Results of the simulation exercises 
 

Table A.1 
VALUES OF THE VARIABLES OF THE MODEL 

 
(1) Simulation of a marginal increasing in p=PA/PM     (Period 1: p; Period 0: p*0.99; Period 2: p*1.01) 

N0  0.9461 A0  0.9829 RW0  1.3216 q0  0.8177 
N1  0.9613 A1  0.9997 RW1 1.3846 q1 0.8268 
N2  0.9764 A2  1.0165 RW2 1.4504 q2 0.8359 

KM0 0.9235 M0  0.4508 RP0  16.7539 w0  0.3902 
KM1  0.8429 M1  0.4176 RP1 18.8590 w1 0.3827 
KM2  0.7653 M2  0.3848 RP2 21.3321 w2 0.3752 

La0  1.1450 Y0  1.4052 WY0  0.4098 
  

La1  1.1696 Y1 1.4110 WY1 0.4043   
La2  1.1940 Y2 1.4173 WY2 0.3985   

Lm0  0.3550 AY0 0.6882 RY0  0.5506   
Lm1  0.3304 AY1 0.7041 RY1 0.5633   
Lm2  0.3060 AY2 0.7199 RY2 0.5759   

n0  0.8263 MY0 0.3208 PY0  0.0329   
n1  0.8219 MY1 0.2959 PY1 0.0299   
n2  0.8178 MY2 0.2715 PY2 0.0270   

k0  2.6016       
k1  2.5513       
K2  2.5012       

(2) Simulation of a marginal increasing in L    (Period 1: L; Period 0: L*0.99; Period 2: L*1.01) 
N0  0.9479 A0  0.9849 RW0  1.3422 q0  0.8187 
N1  0.9613 A1  0.9997 RW1 1.3846 q1 0.8268 
N2  0.9754 A2  1.0154 RW2 1.4317 q2 0.8353 

KM0 0.8751 M0  0.4279 RP0  17.7363 w0  0.3894 
KM1  0.8429 M1  0.4176 RP1 18.8590 w1 0.3827 
KM2  0.8079 M2  0.4058 RP2 20.1710 w2 0.3757 

La0  1.1479 Y0  1.3980 WY0  0.4074 p0 0.9850 
La1  1.1696 Y1 1.4110 WY1 0.4043 p1 0.9938 
La2  1.1924 Y2 1.4244 WY2 0.4008 p2 1.0031 

Lm0  0.3371 AY0 0.6939 RY0  0.5551   
Lm1  0.3304 AY1 0.7041 RY1 0.5633   
Lm2  0.3226 AY2 0.7151 RY2 0.5721   

n0  0.8258 MY0 0.3061 PY0  0.0313   
n1  0.8219 MY1 0.2959 PY1 0.0299   
n2  0.8180 MY2 0.2849 PY2 0.0284   

k0  2.5958       
k1  2.5513       
k2  2.5045       
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(3) Simulation of a marginal increasing in ρ    (Period 1: ρ; Period 0: ρ*0.99; Period 2: ρ*1.01) 
N0  0.9694 A0  1.0061 RW0  1.3797 q0  0.8234 
N1  0.9613 A1  0.9997 RW1 1.3846 q1 0.8268 
N2  0.9534 A2  0.9935 RW2 1.3896 q2 0.8303 

KM0 0.8627 M0  0.4217 RP0  18.6905 w0  0.3856 
KM1  0.8429 M1  0.4176 RP1 18.8590 w1 0.3827 
KM2  0.8236 M2  0.4134 RP2 19.0332 w2 0.3798 

La0  1.1678 Y0  1.4193 WY0  0.4041 p0 0.9916 
La1  1.1696 Y1 1.4110 WY1 0.4043 p1 0.9938 
La2  1.1715 Y2 1.4028 WY2 0.4044 p2 0.9960 

Lm0  0.3322 AY0 0.7029 RY0  0.5623   
Lm1  0.3304 AY1 0.7041 RY1 0.5633   
Lm2  0.3285 AY2 0.7054 RY2 0.5643   

n0  0.8301 MY0 0.2971 PY0  0.0301   
n1  0.8219 MY1 0.2959 PY1 0.0299   
n2  0.8138 MY2 0.2947 PY2 0.0296   

k0  2.5969       
k1  2.5513       
k2  2.5067       

(3) Simulation of a marginal increasing in θ and γ     (Period 1: θ and γ; Period 0: θ*0.99 and γ-1; Period 2: θ*1.01 and γ+1) 
N0  1.0495 A0  1.0682 RW0  1.3440 q0  0.7828 
N1  0.9613 A1  0.9997 RW1 1.3846 q1 0.8268 
N2  0.8881 A2  0.9416 RW2 1.4226 q2 0.8674 

KM0 0.9602 M0  0.4538 RP0  17.1118 w0  0.4075 
KM1  0.8429 M1  0.4176 RP1 18.8590 w1 0.3827 
KM2  0.7463 M2  0.3862 RP2 20.6440 w2 0.3610 

La0  1.1466 Y0  1.4808 WY0  0.3968 p0 0.9613 
La1  1.1696 Y1 1.4110 WY1 0.4043 p1 0.9938 
La2  1.1899 Y2 1.3491 WY2 0.4104 p2 1.0226 

Lm0  0.3534 AY0 0.6935 RY0  0.5548   
Lm1  0.3304 AY1 0.7041 RY1 0.5633   
Lm2  0.3101 AY2 0.7137 RY2 0.5710   

n0  0.9154 MY0 0.3064 PY0  0.0324   
n1  0.8219 MY1 0.2959 PY1 0.0299   
n2  0.7464 MY2 0.2863 PY2 0.0277   

k0  2.7167       
k1  2.5513       
k2  2.4067       

(4) Simulation of a marginal increasing in β    (Period 1: β; Period 0: β*0.99; Period 2: β*1.01) 
N0  0.9558 A0  0.9983 RW0  1.3758 q0  0.8235 
N1  0.9613 A1  0.9997 RW1 1.3846 q1 0.8268 
N2  0.9666 A2  1.0012 RW2 1.3924 q2 0.8301 

KM0 0.8182 M0  0.4063 RP0  19.2387 w0  0.3814 
KM1  0.8429 M1  0.4176 RP1 18.8590 w1 0.3827 
KM2  0.8688 M2  0.4291 RP2 18.4701 w2 0.3842 

La0  1.1782 Y0  1.4001 WY0  0.4068 p0 0.9955 
La1  1.1696 Y1 1.4110 WY1 0.4043 p1 0.9938 
La2  1.1608 Y2 1.4221 WY2 0.4019 p2 0.9918 

Lm0  0.3218 AY0 0.7098 RY0  0.5622   
Lm1  0.3304 AY1 0.7041 RY1 0.5633   
Lm2  0.3392 AY2 0.6983 RY2 0.5642   

n0  0.8112 MY0 0.2902 PY0  0.0292   
n1  0.8219 MY1 0.2959 PY1 0.0299   
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n2  0.8328 MY2 0.3018 PY2 0.0305   

k0  2.5426       
k1  2.5513       
k2  2.5611       

3. Revision of the model: our proposal 
As in the previous presentation, we include specifications of the generic functions to 

illustrate the problem and to find an analytical solution. We concentrate in the influence of 
changes in the relative prices (p=PA/PM) because terms of trade were the main factor to 
explain the stylized facts of the period.   

3.1 Production and utility functions     
o Primary (agriculture) sector (A) with two sub-sectors AH and AL that work, respectively, 

in high aptitude (NH) and low aptitude land (NL): 
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Agrarian production has two destines: input of Manufactures (AR) and consumption (AC). 

LHCR AAAAA                         (6) 

Manufacturing production is used to consumption (MC) and the capital re-composition. 

 MMK CM        (7)   Where   is the capital amortization rate. 

o Normalization of production functions:  
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3.2 Profit maximization and resolution of k  
o Manufactures: 

wkmpkkm MM  )()(                      (12) 
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Replacing m’(k) in accordance to (9):     1)1( kpM  (14)  
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Applying the natural logarithm:  
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In accordance to logarithm proprieties:  
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o Primary (agriculture) sector (A): 

Cost on clearing land: 
H

HHAH NNk   )(    (20)      L
LLAL NNk   )(        (21) 

Where: )( iN is the cost function; an increasing and concave up function. 

Therefore, 0)( and 0)(  ii NN  . The cost on clearing land is different by type of 
land and we assume: H>L 
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Therefore, the maximum in Agriculture occurs when the rate of return of clearing land in 
both types of land coincides.  

3.3 Resolution of w  
With constant returns to scale (and in accordance with Euler’s Theorem) the sum of factor 

earnings exhausts the total product. Considering (10) and working out w: 

wkmpkkm M  )()(   (26)     kkmpw M   )()1(         (27) 

Replacing ρ in accordance with (12): kkmpkmpw MM )()1()()1(        (28) 

)])()()[1( kkmkmpw M    (29).  According to (9) and considering 1)('  kkm      (30) 
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    (31)   )1()1(    kpw M         (32) 

Perfect competition in the labour markets makes:  

wNnpa HH   )()(    (33)      wNnpa LL   )()(         (34) 

3.4 Resolution of n  
Replacing with the value of ρ from (23) in (33): 
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From (23), considering (39) and (36),  
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Replacing with (43) in (41) we obtain n. Our procedure is the following. We start by one of 
the components of the denominator of (41). 
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Therefore substitute the last relation in (40): 
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We work analogously with nL to obtain the following result: 
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We calculate nH and nL by Newton approximation. 

3.5 Rest of variables  
The deduction of the rest of the variables (N, A, LM, KM, M, q and Y) is immediate and we 

close the system estimating p from the following relation:  
AH+ AL+M=Y=w(LAH+ LAH+ LM)+ρKM+qH NH + qL NL            (46) 

4. Selection of parameters and discussion of the results in our model 
4.1 Parameters and discussion 

We apply a numerical analysis to solve the model and to propose contrafactual exercises to 
contrast results. On the one hand, we suppose an economy similar to the section 1 and 2 
considering two production functions in the agriculture with different land elasticities: βH=0.8 
and βL=0.4. The first elasticity coincides with the formulation of the F-L model and, the 
second one, is assumed inferior and equivalent to a half of the former.  However, the elasticity 
of the low quality land results higher than the elasticity of the capital in manufacturing to 
denote the agrarian higher productivity and the primary specialization of the economy. In 
addition, we consider different cost functions of clearing land with θH=1.4 and θL=1.2. We 
assume that 1<θi<2 because they assure us that land rentals of the better lands are higher than 
those of the worst lands. From equations (23) and (25) of previous section we know:  
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Applying logarithms, ln θH - ln θL >(θL-1) ln(λ NH)-(θH-1) ln(NH) 
According to our assumptions, (θL-1) ln(λ NH)-(θH-1) ln(NH)<0. Considering θH>θL, we are 

sure that we obtain qH>qL.  
On the other hand, we consider an economy with land homogeneity (types of land are 

identical) and we calibrate the model to obtain similar results –in terms of productive and 
labour structure–that our framework. For this, we consider βH =βL=0.62 and θH =θL=1.4.  

Finally, we propose a third exercise to represents an economy with different types of lands, 
similar to former but with marginal changes. High quality land presents a higher input 
elasticity (0.8080.8*1.01) and low quality land a lower β-coefficient (0.396=0.4*0.99). In 
addition, we adjust the coefficients of the clearing land frontier to reduce the gap between 
both types of land rentals and propose a more rigorous assumption about the land quality 
considering θH=1.287=1.3*0.99 and  θL=1.188=1.2*0.99.   
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4.2 Results of the simulation exercises 
 

Table A.2 
VALUES OF THE VARIABLES OF THE MODEL 

Simulation of a marginal increasing in p=PA/PM 
PRODUCTIVE FACTORS GROWTH AND STRUCTURE INCOME DISTRIBUTION PRICES 

 (1) (2) (3)  (1) (2) (3)  (1) (2) (3)  (1) (2) (3) 
Nh0  0.728 0.471 0.835 Ah0 0.629 0.442 0.701 RW0  0.677 0.596 0.741 qh0  0.617 0.518 0.611 
Nh1  0.748 0.488 0.864 Ah1 0.665 0.472 0.744 RW1  0.721 0.635 0.792 qh1  0.623 0.525 0.617 
Nh2  0.769 0.505 0.893 Ah2 0.704 0.504 0.790 RW2  0.768 0.675 0.846 qh2  0.630 0.533 0.623 

Nl0  0.233 0.471 0.215 Al0 0.293 0.442 0.268 RP0  7.037 6.633 7.528 ql0  0.449 0.518 0.445 
Nl1  0.255 0.488 0.237 Al1 0.333 0.472 0.305 RP1  8.852 8.110 9.457 ql1  0.457 0.525 0.453 
Nl2  0.278 0.505 0.259 Al2 0.375 0.504 0.346 RP2  11.542 10.153 12.278 ql2  0.464 0.533 0.461 

KM0  1.573 1.471 1.611 M0  0.528 0.495 0.536 WY0  0.564 0.593 0.544 w0  0.545 0.545 0.545 
KM1  1.317 1.265 1.354 M1  0.459 0.441 0.467 WY1  0.555 0.584 0.533 w1  0.539 0.539 0.539 
KM2  1.062 1.061 1.100 M2  0.385 0.383 0.393 WY2  0.545 0.574 0.522 w2  0.532 0.532 0.532 

Lah0  0.648 0.548 0.671 Y0  1.451 1.380 1.505 RY0  0.382 0.354 0.403     

Lah1  0.669 0.574 0.692 Y1  1.457 1.385 1.516 RY1  0.400 0.371 0.422     
Lah2  0.689 0.601 0.714 Y2  1.465 1.390 1.529 RY2  0.419 0.387 0.442     

Lal0  0.419 0.548 0.386 AhY0 0.434 0.321 0.466 PY0  0.054 0.053 0.054     

Lal1  0.465 0.574 0.431 AhY1 0.457 0.341 0.491 PY1  0.045 0.046 0.045     
Lal2  0.511 0.601 0.476 AhY2 0.481 0.362 0.517 PY2  0.036 0.038 0.036     

Lm0  0.433 0.405 0.443 AlY0 0.202 0.321 0.178         

Lm1  0.367 0.352 0.377 AlY1 0.228 0.341 0.201         
Lm2  0.299 0.299 0.310 AlY2 0.256 0.362 0.226         

Nh0  1.124 0.860 1.246 MY0 0.364 0.359 0.356         

Nh1  1.119 0.850 1.248 MY1 0.315 0.318 0.308         
Nh2  1.115 0.842 1.251 MY2 0.263 0.275 0.257         

Nl0  0.557 0.860 0.557             

Nl1  0.549 0.850 0.550             
Nl2  0.543 0.842 0.543             

k0  3.636 3.636 3.637             

k1  3.593 3.592 3.592             
k2  3.548 3.548 3.548             

Economy 1: βh=0.8 βl=0.4; θh=1.4, θl=1.2.  Economy 2: βh=0.62 βl=0.62; θh=1.4, θl=1.4.  Economy 3: βh=0.8*1.01 βl=0.4*0.99; θh=1.3*0.99, 
θl=1.2*0.99.   
Source: own calculations. 
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