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The country soon will complete two centuries of republican organization; for an economic historian, a quasi natural question then refers to its development path.  And the aim of this paper is precisely to make a quantitative description of this path.  

For the authors this question is not new.  They have been working on the subject for the last ten or so years and a description  of this work can be found in two Working Papers
.  In the following pages a synthesis of this work is made and the main findings are discussed.  

The paper begins with an overview of the literature.  Then, in the second section, it describes the methods and sources employed in the construction of total and sectorial GDP.  No unique construction method is used to generate the 1810-2003 GDP series, but data availability determined three methodological periods, namely 1810-1860; 1860-1940; and 1940-2003.  The first of these had to face in addition the challenge posed by the institutional transition problem, from Colony to Republic.  The third and last section centers then on result obtained. 

1. Short account of Chilean total Product estimates

This overview of total Product constructions distinguishes, first,  among estimates referring to years before and after 1940; when official National Accounts became available.  A second dividing line can be drawn in 1860, since from then onwards the Statistics Bureau registers mining and agricultural Production.  

1.1 1940-2003 GDP accounts 

CORFO, the official Chilean development corporation, pioneered in the subject and published National Accounts for 1940-1954 and then extending the data up to the early sixties.  Thereafter and up the early 1970´s  these accounts were prepared by the National Planning Office, Odeplan, created in 1965
.  Finally, starting with the military government, the Central Bank took over this function, having up to now generated series based in 1977, 1986, 1996 and 2003.

The above mentioned material constitutes the main source in the construction of any GDP series from 1940 onwards, but some important issues have to be taken into account.  To begin with, CORFO and Odeplan series show some methodological differences, which were harmonized adequately by the much cited work of Leniz and Rozas (1974).  The Odeplan and Central Bank accounts have more common ground and their Product series, when overlapping, show similar expansions over longer periods.  However, on a year to year basis, they reveal some important differences, especially in 1965-1966 and in the 1970´s (up to 1976).  Finally there is the literature centering on the critical discussion of Central Bank accounts for the 1970´s and up to 1981, literature which also provides alternative measures.

1.2  1860-1940 GDP ACCOUNTS

With the short lived exception of the Simon(1935) series, National Accounts for this period are not available; total Product indicators covering this time span are therefore based on Production indices. ECLA (1951) offers a total net Production aggregate for the period 1925-1949, as a sum of Production of agriculture, manufacture, construction and mining.  But the most cited estimation and also quite  explicit in relation to method and sources, is Ballesteros and Davis (1963), an aggregate of the value added by agriculture, manufacture, mining public utilities and government, extending from 1908 to 1957. The evolution of these “basic” sectors, so the authors, constitute an upper limit to the growth of the economy.  Several more or less recent estimates of XXth Century growth make partial use of Ballesteros-and  Davis’ pioneering work, among others Thorp (1998), Hofman (2000) and Haindl (2006), the latter being the most extensive and complete. 
  A fine overview of manufacture from World War I onwards and   stretching up to 1960, is Muñoz (1971).  

For the period before 1908 there are several estimates based on independent constructions of Production indexes, some starting as early as 1860.  Kirsch (1977) centers on manufacture from 1880 to the first decade of the XXth Century, while Cariola and Sunkel (1990) bring much material of interest, including some Production  series, specially of agriculture.  The work of the latter also includes a relatively complete historical bibliography on Chile´s development.

Jeftanovic’s (1990) total GDP growth series for 1861-1909 is based on his construction of agricultural and mining Production series. Wagner´s (1992) estimation of total Product is based on agriculture, mining and government series and additionally on conjectures for manufacture, construction, trade, transportation and services, based on sectorial  labor force evolution evaluated at fixed salaries.  

1.3 BEFORE 1860

Product series before 1860 go back to the early 19th Century, but also extend up to the present.  To start with, Maddison (1989; 1995; 2003) in his descriptions of World development also has data on Chile´s GDP before 1860.  Díaz, Lüders and Wagner (1998) and recently (2007) provide levels, structure and growth for a GDP estimate from 1810 onwards, including an extensive discussion of  methods and sources.  The next section   synthesizes briefly the main characteristics of this construction.   

2. DÍAZ, LÜDERS AND WAGNER GDP 1810-2003 ESTIMATES: METHODS AND SOURCES 

As already advanced in the previous section and due to the type of information available, a presentation of GDP statistics construction methods and sources, divides naturally into two periods: from 1940 up to the present and from 1940 back to 1860.  Prior to that year the estimate has to rest on associated variables, this is, exports and government expenditure.  A special challenge to be faced here refers to the economic incidence of the Chilean transition from Colonialism to an Independent Republic.  

2.1 GDP 2005-1940

Our construction follows National Accounts generated by public agents, first CORFO, that is, the Leniz and Rozas (1974) adaptation, and from 1960 onwards, the Central Bank series.  It should be kept in mind that from 1960 to 1985, the Central Bank offers a revised version of Odeplan´s series (based on Central Banks own accounts 1974-1985). As already mentioned over the whole sub-period these two sources report similar growth rates, but on a year to year basis there are some significant exceptions, for example, 1965-66 and in the mid 1970`s.  One should add that the Central Bank solution generates over the whole 1960-1976 period almost identical growth then the series reported by Marcel and Meller`s (1986), which follows the Fischer chain method.
  Hence, we feel quite confident with our CORFO-Central Bank based GDP 1940-2005 series, but also recognize that for research in which year to year changes are very significant –as compared to trend- it might be advisable to experiment with both series, our and that of Odeplan (also reported in our 2007 Working Paper).-

Our 1810-2005 GDP series starts with the GDP level as in Central Bank base 2003 and rates of change of the previous Central Bank series, followed by the other series used in our construct as described above as well as below, are then used for the backward reconstruction of GDP

2.2 From 1860 to 1940

For 1860-1940 total Product, 
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, is obtained as the sum of the value added of the following sectors: agriculture, 
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, government, 
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, and   the rest of the sectors, 
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Y=YA+YM+YI+YG+YR

a). Agriculture , mining and manufacture are based on Production indices (1908-1910 prices), where agriculture and mining are constructed with production data collected by the Bureau of Statics.  Manufacture, on the other hand, follows Kirsch (1977) from 1880 to 1914, and from that year up to 1940 it  sticks to Muñoz(1971) and to the extension of this series by Palma(1979).  Finally, basic data for  manufactures for the 1860-1880 period could not be obtained and here our construction rests on a polynomial tendency.
 

The above production indices are based on 1908-1910 weights, but previously they have been compared with series obtained with mid twentieth century weights.  In the case of agriculture, long period  growth does not look much different when using one or the other weight.  But in the case of mining, if 1908-1910 prices are used as weights, it generates a series with relatively more growth prior to 1910, but significantly less from there up to 1940, than if mid century prices are used as weights.  Here we decided  in favor of the 1908-10 base, not only because weights are near to the middle of the -1860-1940 period, but also because of the  similarity with growth obtained with a divisia index computed for the two principal commodities, nitrates and copper, whose share never fell below 60% of total mining.  In addition, mining results with early weights fit better into priors stemming from historical public policy analysis.

b). The government series follows changes in fiscal expenditure as described in Jofré, Lüders and Wagner(2000), deflated by the consumers price index from Diaz and Wagner(2007)

c). The coefficients used to transform production indexes to value added indexes are: 0.8 for agriculture and mining
, 0.45 for manufacture and 0.58 in the case of government.  The coefficient for manufacture comes from the 1914 census, Muñoz (1971).  In the case of government it corresponds to the average for the 1940’s of the relation between government value added as in National Accounts and, on the other side, fiscal expenditures.  Simulations with plausible alternative coefficients were calculated but with no important changes in the aggregate. 

d). In relation to the residual sector -YR- our assumption is that its weight in total Product increases in the process of development and also that the evolution of its share, YR/Y = 
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, will be associated with labor force´s distribution into these sectors. Hence, the total Product indicator, Y, can be represented as follows: (in which YAMIG = YA+ YM+ YI+YG)



Y= YAMIG + YR



YR= (1- 
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Defining
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Using 1940-1960 date we estimate the coefficients  as 
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The estimated coefficients and  the sectoral labor force data allow the calculation of 
[image: image13.wmf]t

YAMIG

a

ˆ

 for the years: 
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1860, to 1940.  In the following step total Product, 
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, that is, value added of basic sectors.  Finally the annual rates of change of this Product indicator are applied to the already established GDP level, starting with 1940, and in this way the series is extended up to 1860.

For the whole period 1860-1940 the annual (tendency) growth rate for this three indicators is: GDP=2.77; YAMIG= 2.60; YR= 2.92.

2.3 GDP 1810-1860

As mentioned before, production (and labor force) statistics could not be found for the years prior to 1860, and therefore GDP for those years rests on the evolution of associated variables, that is exports and fiscal expenditure.  Additionally, it has to be taken into account that the  period includes the institutional change and country building process generated by the switch from a Colonial regime to a Republic, by most accounts a process that should have had some incidence -temporary and negative- on the production frontier of the country.

GDP construction proceeds here in two steps, determined by endogenous description and analysis.

(a)
From 1860 into the past.  Export and fiscal expenditure are the available variables and our presumption is that they will be helpful in GDP construction.  The following relation expresses the way in which we relate changes in those variables to Product changes : 
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where 
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 denotes years, 
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 corresponds to the Product indicator, 
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 is fiscal expenditure and 
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, stands for exports.  In the latter case and as a control for undesirable price changes, the quantum of exports was preferred.

To begin with, the coefficients of the above equation are estimated with data for the 1860-1880 period
,
. The Product indicator for 1859 is then determined starting from the known Product level for 1860.   The general expression for obtaining it is:


[image: image23.wmf]t

t

t

t

t

t

y

x

x

f

f

e

y

·

ï

þ

ï

ý

ü

ï

î

ï

í

ì

÷

÷

ø

ö

ç

ç

è

æ

·

÷

÷

ø

ö

ç

ç

è

æ

=

-

-

-

-

1

ˆ

1

ˆ

1

ˆ

1

2

1

0

a

a

a


Data for this calculation comes from the sources already mentioned, but (1) from 1810 to 1817, fiscal revenue (instead of expenditure, not available for those years) is used and (2) a correction for smuggling -a booming activity in the latter decades of the colonial regime, which of course did not change automatically with Independence- is taken into account.

Our  conjecture is  that smuggling had its incidence on both, imports, and exports, the presumption being that the new republican governments had in foreign trade their most important tax base, one  in which they were highly interested.  Hence fighting smuggling was a valuable task, but one where only slow improvements could be obtained.

Export series are based on registrations by customs and only refer to legal trade; therefore an expansion of exports in any year 
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, will include: (i) a component related to total export expansion truly reflecting export growth of the economy, and (ii) a fraction corresponding to preexisting  illegal, non registered export flows, which by year  t  follow the legal road, being now registered by the customs office.  Hence for avoiding spurious export expansions a correction for smuggling was introduced into export (quantum) series,  a revision based on smuggling estimations by Rector (1985).   Even so his information only refers to the first four decades of the XIXth century, its clear downward trend is here interpreted as if by 1860 the activity had disappeared and all exports had become legal.  In practice this correction implies that total exports, that is including both legal and non legal components, grew at a slower rate then registered exports ( by a factor of 5 instead of 12, in the period 1810-1860).  In this way the method of construction introduces a conservative bias into total Product expansion in the first half of the 19th century.

(b) From Colony to Republic: institutional change and total Product growth.  Following this general procedure, based on the evolution of fiscal expenditure and the corrected quantum of exports, total Product estimates may be obtained up to 1810, and even farther if so wished and a search is made for the right data.  But such a mechanical construction does not take into account, first the conceptual literature in relation to massive institutional change and country building and second, discussions of Latin American development in the early XIX th century based on empirical material.  

In relation to the latter, Bulmer Thomas, Coatsworth and Cortés Conde (2006) point out that “Not until the globalization of Latin America that commenced with massive inflows of capital and immigrants after 1850 did the region achieve sustained economic growth for the first time in history.  The institutional modernization needed to sustain modern economic growth also took shape in the mid to late nineteenth century” (Introduction, p. 2) 

This picture was obviously influenced heavily by the evolution in the larger and more populated regions, but Bulmer Thomas (1994) points out, (p.45,  in his initial  chapter referring to the period from Independence up to mid Century.)  “Thus only Chile appeared to enjoy both rapid growth of exports and moderate links between the export and non export sectors in the economy.  Although national income statistics are unavailable, Chile is probably the only country to have come close to the 1.5 percent growth of real income per head recorded by the United States in this period. Elsewhere, given the expansion of the population, growth of real income per head was probably modest indeed, or even negative.”

Both statements taken together are here understood as expressing two important issues pertaining growth in the early Republican years: (i) the change from Colony to Republic, that is, institutional change, wars of independence, civil strive and conflicts with neighbors, put restrictions on income generation and for some period of time, the production frontier of the economy was pushed downwards; and (ii) Chile adapted relatively rapidly to new circumstances and started to grow under partially new institutions (many, as for example the legal system, were simply maintained).

Let us reflect briefly on circumstances favoring the country in its institutional transition from Colony to Republic.  Rector (1985), but also others, suggests that one important element in Chiles rapid adaptation to the new situation , compared to others in Latin America, is related to the consolidation of government.  Basic power instruments were established, mainly the military and the functioning of courts.  In fact, it was governments early financial equilibrium which determined a rapid institutional consolidation. 

More or less from the first day onwards and in clear opposition to previous practice, the country adopted a quite open commercial policy.  It is as if government had understood that foreign trade constituted its best bet as the main tax base and that the expansion of this base was facilitated by an appropriate commercial policy.  But of course, on the one hand, even the most promising tax base does not constitute an insurance against systematic, non orthodox government expenditure.  A full explanation for early institutional consolidation requires therefore a public choice scenario favorable for the existence of few and moderate fiscal deficits.  This scenario was sustained, we think, by two pillars: a very strong executive branch, accompanied by a Congress with enough saying in matters of aggregate financial stability and dominated by people not seeing much benefit in heterodox public finance.  On the other hand, fiscal benefits of an open trade policy could not have been expected if there would not have been, as Rector suggests, a “World demand” for those goods whose production is facilitated by natural resource endowment.  It is this peculiar constellation of circumstances, we think, that made in Chile early GDP take off a plausible outcome.  

Coming back to the GDP construction, the remaining question refers to  the identification of the year when the new institutional base offered  conditions permitting a per capita income equal to the previous colonial peak, assumed to be that of 1800-1810.

Total Product follows the construction procedure based on exports and fiscal growth from 1860 backwards and up to the moment in need of identification, that is, the year in which GDP per capita recovered its, let us say, 1810 level.  Therefore, once that moment is identified, both are known, the take off level – a Product level obtained by the construction based on the evolution of the quantum of exports corrected for smuggling and of fiscal expenditure- and second, the income level in 1810.  

The identification of the republican take off, that is the year where institutions developed far enough so that the per capita production frontier recuperated its 1810 level, builds on the already mentioned reflection by Bulmer–Thomas, according to which Chile is the Latin American exception as far as growth performance in  the first half of the nineteenth century is concerned.  Additional considerations are: (i) the establishment of the 1833 Constitution, legal framework which lasted for almost a century, which here is understood as a signal of  minimum institutional consolidation; (ii) the low intensity of civil strife, which was still present in the late 1920`s.  This strife was more a mutual evaluation of relative resources of the groups in conflict, then a permanent state of war.  This, we understand, opened up the possibility of an earlier take off, even before 1833; (iii) export growth started quite early and by 1825, it was clearly perceptible: on the one hand, copper exports by ship, for example, multiplied by a factor of more then  three when comparing the average for the first decade of the century with the average for 1818-1825 (Mendez,2004).  Total exports, on the other hand, in 1825 were 62% above their 1810 level and in 1833 they stood at 160% of their 1810 level (DLW (2005).  

In summary, the years 1825 and 1833 are therefore plausible take-off dates, that is, dates in which per capita Product had recuperated its 1810 level and begun to exceed it.  For each of those dates we chose troughs for the depression supposedly generated or associated with the political and institutional changes of Independence.    In the case of the recuperation year located in 1825, the associated troughs are in 1815 and 1820; and for the recuperation year 1833, they are in 1820 and 1825.  These four dates allow linear simulations of per capita income from 1810 up to 1833, and therefore also for total GDP.  Assuming that Independence must have had a perceptible incidence on GDP, only those simulations generating an absolute fall in total Product were selected.  This leaves us with only two possibilities: for recuperation in  year 1833 the trough of the depression is in year 1820, just after the wars of Independence; and for the early hypothesis, that is  per capita income recuperation in 1825, the trough coincides with the Spanish re-conquest, that is 1815; in other words, in this case the negative impact of the emancipation came as a sudden shock with an simultaneous and rapid translation into Product fall. 

At this moment we are not prepared for a discrimination among the two development path´s created by these assumptions, and therefore our reported GDP levels and growth rates are based on averages.  

3. A READING OF RESULTS

We will start the reading of results of our construction by comparing our GDP growth rates for the period 1900-2000 with those of other studies, which –for that period- exist. 

Table 3.1 synthesizes annual trend growth rates.  The first column reports the implicit growth rates obtained by the authors.  In the second column rates generated by the Haindl (2006) study are reported, followed in the next column by figures implicit in the extension of the Thorp (1998) series.  Finally, the last column features the Maddison (1989) figures.  The overall rates of GDP growth for the complete century fall into the range of 3.11 to 3.36, the authors  construction corresponding to the lowest figure.  Differences diminish through the years, a plausible result because since 1940 all these constructions are based on National Accounts and, as was already mentioned, even if there are various sources reporting occasionally  different annual rates, their trend rates are relatively similar.

Differences therefore concentrate in the 1900-1940 period, where as already said, the role of mining as reported by Ballesteros and Davis and picked-up by the other studies, constitutes the most significant difference and in our opinion, overestimates growth. 

Table 3.1

GDP 1900-2000: 4 Series

(annual gowth rates, trends)

	
	D.L.W.(2007)
	Haindl (2006)
	Thorp (1998)
	Maddison(1989)

	1900-1910
	3,88
	4,16
	3,45
	3,45

	1910-1940
	1,65
	2,19
	2,50
	2,28

	1900-1940
	2,06
	2,46
	2,58
	2,40

	1940-1958
	3,73
	3,74
	3,56
	3,54

	1958-2000
	3,65
	3,72
	3,69
	3,54

	1900-2000
	3.11
	3.21
	3.36
	3.15


Source:Thorp (1998) based on Oxlad. Haindl (2006). Maddison (1998)

Before going with the reading of results, a warning seems necessary.  Quantifying growth and not its explanation has been our task, but now we have reached the point where the results obtained need to be presented, and the challenge consists in finding a convenient, that is convincing, way for their communication.    We feel that recognition and understanding of the constructed indicators will be facilitated if put in the context of   meaningful scenarios.  In this way, a certain order is introduced into the picture of numbers;  but in addition and enriching the perspective to be obtained, this is also a method permitting the visualization of divergence and idiosyncratic outcomes that do not fit into the a priori frame.  In this way, the resulting growth pattern associates on the one hand with established regularities, but on the other it underlines  peculiarities and eventually unique  phenomena.  Having said this, let us go on with  results obtained.

Table 3.2
Income growth during the Republican years: Selected periods

(annual growth; linear trends)

	
	GDP
	GDP per capita
	Agricultura
	Mining
	Manufactura
	G
	Rest

	
	
	
	
	
	
	
	

	1810-2004
	3.08
	1.51
	
	
	
	
	

	1860-2004
	3.03
	1.40
	2.02
	2.60
	3.49
	3.42
	3.12

	
	
	
	
	
	
	
	

	1810-1870
	3.15
	1.66
	
	
	
	
	

	1870-1913
	3.25
	1.88
	1.41
	5.26
	2.63
	4.80
	3.31

	1913-1950
	2.41
	0.89
	1.56
	1.34
	4.27
	4.01
	2.40

	1913-1929
	2.58
	1.18
	1.82
	2.53
	3.01
	3.91
	2.64

	1929-1938
	2.60
	1.10
	1.75
	1.17
	4.57
	3.10
	2.89

	1938-1944
	2.31
	0.58
	0.23
	2.33
	12.01
	3.58
	0.53

	1944-1949
	3.39
	1.51
	3.30
	2.23
	5.99
	4.93
	2.92

	1950-1973
	3.94
	1.60
	1.53
	1.42
	5.12
	3.10
	4.06

	1973-2004
	4.95
	3.32
	4.87
	5.13
	3.84
	0.62
	5.24

	
	
	
	
	
	
	
	

	1810-1830
	1.72
	0.28
	
	
	
	
	

	1830-1880
	3.41
	1.89
	
	
	
	
	

	1880-1929
	2.64
	1.37
	1.97
	3.47
	1.80
	2.88
	2.71

	1929-1971
	3.82
	1.76
	1.67
	1.11
	6.20
	5.09
	3.90

	1971-2004
	4.60
	2.97
	4.71
	4.98
	3.41
	0.69
	4.89

	
	
	
	
	
	
	
	

	1810-1860
	3.06
	1.60
	
	
	
	
	

	1810-1825
	0.64
	-0.79
	
	
	
	
	

	1825-1860
	3.43
	1.95
	
	
	
	
	

	1860-1940
	2.77
	1.40
	1.80
	3.77
	2.43
	3.51
	2.82

	1860-1900
	3.49
	2.00
	1.38
	5.76
	3.77
	5.26
	3.47

	1900-1910
	3.88
	2.65
	0.93
	5.21
	2.98
	3.90
	4.12

	1910-1940
	1.65
	0.24
	1.96
	0.62
	2.13
	2.29
	1.78

	1940-2004
	3.67
	1.76
	2.87
	2.75
	3.61
	2.39
	3.90

	1940-1960
	3.65
	1.54
	2.41
	-1.31
	5.57
	5.94
	4.07

	1960-2004
	3.86
	2.15
	3.74
	4.11
	2.93
	1.19
	4.11


Implicit annual growth rates for selected time spans over almost two centuries can be seen in Table 3.1.  Over the whole period 1810-2004, GDP growth reached 3.08%, not very different from the 3.03 % for 1860-2004.   On the other hand, per capita GDP expanded at 1.5% and 1.4% respectively, for these two long periods.

3.1 Looking at Chilean development with World growth  regularities in the background

Significant differences in growth materialize when looking at sub periods.  Table 3.2 offers three types of sub divisions.  The upper one adheres to the Maddison criteria, a subdivision taking into account general features of World development, in particular development of World trade.  With this ordering in mind, in both epochs of  globalization, let us assume as  usually is done,  from  around 1870 and up to 1913 and from 1950 onwards,  Chilean growth happens to be above its average long run trend.  This correlation emerges even  more  neatly in the second epoch and once the Chilean economic authorities, after 1973, adopted a liberal commercial policy.  The  dark  side of this picture, is the below average growth rate during the long World depression starting with World War I, where Chilean growth fell clearly below its long-run trend.  

But one should also take note that coincidence between World development and Chilean growth constitutes only a rough approximation; for example, the second wave of globalization, by usual accounts, starts in the early 1950’s with the end of the Korean war but, as can be seen in Table 3.2, Chiles growth is already above previous decades from 1944 to 1949.  Another divergence can be seen when comparing pre and post 1870 growth rates, which are similar in Chile, the former even a little higher.  This growth was relatively high by standards of the time and so differed from World experience, according to which the pre-globalization period growth rate was well below that of globalization.  
3.2 Growth and historical  turning points 

The second group of sub periods, Table 3.2, follows criteria often employed by historians.  The institution and country building period up to 1830, characterized by little or no  growth, is an  assumption in  our construction method and cannot be considered as a  confirmation or rejection of historical interpretations.  One good example of divergence between standard historical interpretations and what our data suggests is the year 1880, which divides between nitrate era  and non nitrate era growth rates.  Such a distinction can be justified on the basis of the monopoly power associated with nitrate in the first thirty or so years of the era.  However, as can be seen in Table 3.3, nitrates per se did not mean more or less overall growth, as usually was assumed, at least  in relation to  past
 experience   

3.3 Growth and the method of construction

The third group of sub periods of Table 3.2 might be interesting for readers wondering about the effects of different construction methods. The more fundamental question on how these methods condition recorded growth has not been explored by us.  For example, it might be possible to reconstruct GDP from 1940 onwards working now  only with Production indices, or obtain the  1860 to 1940 evolution through projections based on exports and fiscal expenditure.  These are open issues.

3.4  The structure of growth 1860 to the present

Continuing with the long perspective, agriculture and mining turn out to be relatively slow growers, while manufacture, government and all the rest can be pushed into a corner of fast growers, a result which roughly fits into conventional notions about the structure of production in the development process.  In the case of mining, the result might seem surprising for readers associating the Chilean economy with it.  Mining has always been an important sector, at least relative to that of many other countries, but intensity in the structure of production is not necessarily synonymous with growth performance of a sector.  One may feel tempted to explain the importance assigned to nitrates and later copper, the main Chilean mining products of the last 120 years, to the extraordinary growth in the government sector it permitted due to taxation of exports and related revenues, growth which was accompanied by an expansion of public employment and potential for financial contracts with government. 

3.4 Average productivity growth

As can be seen in Table 3.3, over the 1860-2000 period, labor productivity, measured as GDP per labor force unit, growth reached 1.56%, somewhat above per capita GDP growth (1.4%, Table 3.2) The difference of that productivity growth in globalization and non globalization periods is significant.  For 1860-1913 the annual rate was 2.04% and for the second globalization epoch, from 1950 onwards, it is even somewhat higher, around 2.5%.  In contrast, over the long World depression from 1913 to 1950, the growth rate fell to 0.9%, and the weakest growth rates correspond to the years 1929 to 1944. 

In terms of labor productivity growth, during the second globalization the distinction between pre and post 1973 is less significant then in GDP and specially in GDP per capita; it even reverses and labor productivity growth is somewhat higher in the import substitution period 1950-1973 then after that period.

TABLE 3.3
Average Labor Productivity Growth. Selected Periods
(Annual rate;trend)

	
	TOT
	AGR
	MIN
	MAN
	GOV
	GOV+REST

	1860-1913
	2,04
	0,65
	4,26
	2,21
	1,73
	1,25

	1913-1950
	0,90
	0,67
	-1,19
	2,16
	2,32
	0,69

	1913-1929
	1,81
	0,99
	-1,50
	2,96
	2,29
	2,00

	1929-1938
	0,35
	0,47
	-0,90
	1,60
	1,39
	-0,01

	1938-1944
	0,56
	-0,58
	0,88
	8,51
	1,87
	-1,39

	1944-1949
	1,90
	2,94
	1,76
	2,80
	3,19
	1,16

	1950-1973
	2,67
	2,45
	3,08
	4,81
	1,39
	1,17

	1973-2000
	2,28
	3,63
	3,74
	0,95
	-1,25
	2,25

	
	
	
	
	
	
	

	1860-2000
	1,56
	1,36
	1,42
	2,44
	1,41
	0,94


3.6.   Depressions in the development path. 

We will now concentrate on depressions experienced by the economy.  The definition of an depression used here keeps some similarity to the NBER definition, with the important difference that the reference variable is yearly GDP and therefore Table 3.4 informs on total percentage of GDP change from peak to trough, both yearly., starting with  the  most profound and so on.    

TABLE 3.4
Most Important Depressions
(GDP% change; peak to trough)
	Peak
	Through
	%

	1929
	1932
	-45,59

	1913
	1915
	-19,37

	1981
	1983
	-16,01

	1918
	1919
	-15,26

	1974
	1975
	-12,91

	1920
	1921
	-11,17

	1946
	1947
	-10,76

	1810
	1815
	-6,10

	1958
	1959
	-5,66

	1887
	1888
	-5,66

	1902
	1903
	-5,62

	1883
	1885
	-5,04

	1925
	1927
	-4,70

	1896
	1897
	-4,45

	1893
	1894
	-4,27

	1898
	1900
	-4,23

	1875
	1877
	-3,92

	1866
	1867
	-3,27

	1822
	1824
	-3,25

	1953
	1954
	-3,24

	1948
	1949
	-2,16

	1818
	1819
	-2,05

	1904
	1905
	-2,03

	1852
	1853
	-1,45

	1891
	1892
	-1,12

	1998
	1999
	-0,73

	1870
	1871
	-0,48

	1820
	1821
	-0,45


It can be seen in the Table that the seven most profound depressions fall all into the 20th century.  In general, when comparing both centuries it is the twentieth which by far shows more profound depressions, and in relation to this, we underline the fact that our construction method is the same from 1860 up to 1940. 

Absolutely exceptional is the fall of GDP associated to the Great Depression of the 1930`s, that is, almost 46% in a three year time span.   The depressions related to World War I, are not as profound as the above mentioned, but the country experienced three of them in a period of only eight years.  It should not surprise us that during the 1920´s profound institutional and regulatory changes were imposed.  

3.7 Looking from different perspectives
As mentioned earlier and referring to growth, Chile is a Latin American outlier in  the first half of the 19th century; as can be seen in Table 3.2, once the Republic was established economic growth rates were similar to those from 1860 onwards.  But it is also a poor country in 1810 and growth started from a low Product level.  

Figure 3.1 describes the evolution of Chilean per capita GDP in relation to US per capita Product.  At the beginning of the 19th century, the country registered a GDP per capita level around one third of that  of the US in those years.  After the initial depression, starting around  1830,  Chile´s growth rate is not too distinct from that of the US, even so some significant ups and downs of the tendency can be observed.  But with the outbreak of World War I this path changes completely and a long downward trend extends up to the mid 1980´s.  It is only since the mid 1980´s that this downward trend has changed; Chilean per capita Product  is still significantly below its 19th century average.  

The roots of underdevelopment are present in Chile´s deep past, but the evolution experienced in the 20th century clearly underlined this characteristic.

This type of comparative view of development certainly permits insights otherwise not perceptible: judged by GDP growth or GDP per worker growth, Tables 3.1 and 3.2, the period from 1950 and up to 1973 does not look too different from what follows to the present.  Quite a different picture emerges with the US based indicator, where the negative trend characterizing most of 20th century, development  seems to have been left behind, insofar at least. 
FIGURE 3.1

GDP Per Capita Chile in relation to USA 1810 -2005

(HP filter)
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Finally two exercises are briefly mentioned, both referring to an alternative construction of 19th century levels of per capita GDP.  In a fashion similar to Acemoglu, Johnson and Robinson (2002) we use urbanization rates as an instrument  for  obtaining a per capita Product level, in this case for 1865, ( first census referring to this division). With coefficients obtained from the 1940-2000 period two per capita Products are estimated for 1865, one based on total urban population and the other on the percentage of urban population.  The former generates a level almost equal to our constructed GDP, meanwhile  the second falls  8% short  of it.  

A second exercise approaches GDP per capita for 1810 starting from common worker salaries and applying Coatsworth´s (1998) contention where the first can be obtained when multiplying the  salary by 200.
 This empirical rule seems to work reasonably well producing a result near to 5% below our own  estimates.  

FINAL COMMENTS

Description of economic growth through the lens of GDP series is probably never perfect, because of basic data restrictions, but also due to limitations of the measured concept.  We feel confident that the reported series and their implicit growth rates constitute at this moment the best aggregate description of Chilean development during the Republican years. 

The reported results confirm many interpretations of a more theoretical and historical type, but also open up new questions, problems and offer much material for discussion   All this, we think, promises to  improve the understanding of Chilean development, and hopefully its diffusion will stimulate research in this area, not excluding  critical revisions aiming at better constructs.   
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� Diaz, Lüders and Wagner (1998) and (2007)


� Mamalakis (1978) contains an exhaustive report on CORFO and Odeplan accounts


� Meller, Livacic and Arrau (1984); Meller and Arrau (1985); Marcel and Meller (1986); also Trivelli and Trivelli(1978). 


� Haindl (2006) brings estimates for each sector of the economy, explaining source and estimation methods.


� Further information in D.L.W. (1998) and specially D.L.W. (2007).


� Again, there are some annual differences canceling over the whole period.


� This is the method followed by the bank in its publication “Indicadores Económicos y Sociales:1960-2000.


� The resulting total growth of manufactures in the 1860-80 period is significantly larger then the respective increment in the corresponding labor force. But on the other hand the labor series includes rural and urban manufacture, in other words it includes artisans. Sectoral growth therefore should respond partially to spatial  reallocation of Production.


� Mining growth compared to rest of the economy growth when using 1908-10 prices harmonize with the conjecture of a mining sector much correlated with globalization, hence growing more rapidly before World War I then afterwards. That is not the case when using mid-century weights.


This is an important point when it comes to the comparison Haindl (2006) See below.


� Deflation with the alternative  fiscal salary indicator was computed but  left behind because of its erratic   behavior   in the first decades of the twentieth century. 


� Ballesteros and Davis also employ 0.8


� The Product variable is the constructed variable as explained above. The quantum of exports cones from Díaz, Lüders and Wagner (2005); fiscal expenditure is taken  from Jofré, Lüders and Wagner (1998).


� Variables are expressed in logs and  estimated coefficients are � EMBED Equation.3  ���� EMBED Equation.3  ��� and the  corresponding � EMBED Equation.3  ��� values � EMBED Equation.3  ��� � EMBED Equation.3  ���. D&W= 0.43


� But  it is also possible to  imagine of counterfactuals where nitrates will make much difference. Suppose, for example the ountry would have lost the Pacific War and therefore would not have had the benefit derived from nitrates.  


� Initially proponed by Bairoch(1993); Coatsworth only takes 75%  into account
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