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Abstract 

 

This paper explores  the Columbian exchange and  its  impact on economic 
development in the long run. To do so, we have calculated the proportion 
of the total area harvested of native crops in a given year for the Old and 
New  World  countries.  Our  preliminary  results  show  that  there  is  a 
significant  and  positive  correlation  between  native  cultivation  and 
economic  development  in  the  Old  World.  This,  in  turn,  indicates  that 
remaining  loyal  to  what  was  known  prior  to  the  discovery  of  the  New 
World has had a positive effect on economic development. On  the other 
hand, the Columbian exchange had the opposite effect for the New World 
countries.  These  preliminary  findings  contribute  to  the  existing  literature 
on  economic  history  and  economics  by  providing  a  novel  quantitative 
analysis on an extensively debated subject. 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1. Introduction 

 

This  paper  examines  the  Columbian  exchange  and  its  impact  on  economic 

development  in  the  long  run.  The  Columbian  exchange  refers  to  “the  exchange  of 

diseases, ideas, food crops and population between the New World and the Old World 

following  the  voyage  to  the  Americas  by  Christopher  Columbus  in  1492”  (Nunn  and 

Quian, 2010: p.  163).  The Columbian exchange  brought new crops  to  the Old World 

such as maize, potatoes, sweet potatoes, tomatoes, peanuts or cocoa beans. However, 

the effects of the Columbian exchange were even larger in the New World where the 

pre‐Columbian agrarian structure was, in some cases, entirely transformed. After five 

centuries of  the discovery of  the New World,  it  remains unclear how  the Columbian 

exchange  has  affected  economic  development.  This  study  is  a  first  attempt  to 

investigate  the  impact  of  the  Columbian  exchange  on  the  course  of  comparative 

economic development. To do so, we have computed the proportion of the total area 

harvested of native crops in a given year. Then, we carry out a cross‐section empirical 

analysis.  

Our  preliminary  results  show  that  the  Columbian  exchange  partially  explained  the 

variance in economic development across the sample. Our estimates indicate that the 

those Old World countries that did not change much their agrarian structure with New 

World  crops  enjoy  a  high  level  of  economic  development.  On  the  other  hand,  our 

estimates  for  New World  countries,  although  less  precisely,  show  the  opposite,  i.e. 

those New World countries that changed their agrarian structure more with Old World 

crops have developed more. This paper opens up a further avenue for research on the 

long run forces that have shaped the world economy. Moreover, our research follows 

(Nunn and Quian, 2010) that raised  

 

2. Methodology  

We begin by examining  the empirical  relationship between  the Columbian exchange 

and economic development. To this end, we capture the Columbian exchange with the 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variable  Precolumbian  crops  which  measures  the  proportion  of  the  total  area 

harvested of native crops in a given year. The total area harvested by crop in hectares 

for a given years is given by FAOSTAT. Then, each of the 160 crops or items has been 

accordingly  classified  as  being native  to  the Old World  or New World.  To do  so, we 

have followed several sources and distinct literatures such as Bellwood (2005), Harlan 

(1995),  Kiple  and  Ornelas  (2000a,  2000b),  Smith  (1995),  Watson  (1974;  2008)  and 

Zohary et al. (2012).  

Table 1. Precolumbian crops and area harvested, 1960 and 2010  

 
Sources: FAOSTAT 2010, Author's own calculations 
Notes: a) 1961; b) The central Asian and Transcaucasian  former  republics of  the USSR are  included  in 
Eastern Europe; c) Including Sudan. 
   

!"#!$%!"&#'(#) !"#$%&'()*+,-$"%./

*#+,-.$ /012! 32/2 32/24/012 32/24/012

!"#$%&#'()*#"+& ,-./0 ,-.11 2-3 2-,

4&'$#56(7895
:

'5 ,-.32 '5 '5

;&8$&#'(7895
:

,-.33 ,-<.. 2-/ 2-,

!"#$%&#'(7=#9>5
>

,-<.. ,-<</ 2-. 2-,

?"*$%&#'(7895 ,-<@< ,-<A1 2-3 2-,

;&8$&#'()*#"+& ,-<31 ,-<0< 2-, 2-,

?"*$%&#'()*#"+& ,-@13 ,-<,1 ,-@ 2-2

)58$&#'()*#"+& ,-<2@ ,-@0A ,-A ,-.

?"*$%B)58$&#'(7895 ,-@33 ,-@3, /-/ 2-,

)58$&#'(7895 ,-@1< ,-1.3 2-/ ,-.

;&8$&#'(7=#9>5 ,-@,. ,-1@/ /-0 ,-.

)58$&#'(7=#9>5 ,-1,3 ,-A/0 /-2 ,-.

C9DD6&(7=#9>5 ,-0A< ,-3.1 2-. ,-.

?"*$%&#'(7=#9>5 ,-31@ ,-3<. ,-< 2-2

7*8$#5695(5'D(!&E(F&565'D ,-.@. ,-.<< /-@ 2-,

C9>#"'&895 ,-..@ ,-.<, /-2 2-,

G"6H'&895 ,-<@. ,-.20 ,-. 2-,

C&65'&895 ,-@.1 ,-@A3 /-, ,-.

!"#!$%!"&#'(#) !"#$%&'()*+,-$"%./

*#+,-.$ /012 32/2 32/24/012 32/24/012

4&'$#56(7I&#9>5 ,-@/0 ,-A.@ 2-0 ,-<

45#9::&5' ,-/<. ,-012 2-, 2-1

!"#$%&#'(7I&#9>5 ,-3,< ,-30, 2-/ 2-2

?"*$%(7I&#9>5 ,-0@3 ,-/.. /-3 ,-1

5"-6-"(,-.

!"#$%&'()*+,-$"%./

*!(,-

5"-6-"(,-. *!(,-

!"#$%&'()*+,-$"%./

)*#5895

8*:B?5%5#5'(7=#9>5

G5>9=9>



  4 

Table 1 illustrates our main variable for each major region. At a first glance, Northern 

Europe seems not to have gained much from the Columbian exchange, since 96.6 per 

cent  of  the  total  area  harvested  in  2010  was  cultivated  with  Old  World  crops.  In 

contrast,  more  than  60  per  cent  of  the  total  area  harvested  in  Middle  Africa  and 

Southern  Africa  was  cultivated  with  New  World  crops.  Although  the  Columbian 

exchange  had  a  greater  impact  in  the  New  World  table  1  also  shows  that  Central 

America  has  been  the  most  loyal  region  to  the  traditional  American  crops.  This 

variation in the agrarian structure, as a result of the Columbian exchange, is at the core 

of our analysis. The analysis  is performed for a sample of a maximum 183 countries, 

classified in the Old World (i.e. Europe, Asia and Africa), and the New World.  

Table  2  provides  the  descriptive  statistics  for  the  key  variable  of  interest.  The  first 

panel  covers  the extended sample of all  countries, while  the  second and  third panel 

show the descriptive statistics for the sample of countries of the Old World and New 

World,  respectively.  As  dependent  variable  in  our  analysis  we  use  two measures  of 

development. The first one, widely used in growth studies, is the GDP per capita on a 

PPP basis for 2000 (drawn from the World PENN table); while our second proxy will be 

the food supply (form FAOSTAT), both in natural log terms.  

Our variable of interest is Precolumbian crops and it is measured as previously defined. 

We  also  control  for  the  institutional  and  technological  state  of  development  in  the 

1500s.  To  control  for  the  degree  of  institutional  development  in  1500  we  use  the 

variable statehist in 1500, which takes into account whether what is now a country had 

a  supra‐tribal  government,  the  geographic  scope  of  that  government,  and  whether 

that  government  was  indigenous  or  by  an  outside  power  in  1500  (see  Chanda  and 

Putterman, 2007).  In addition, we also use the variable agyears that is the number of 

millennia since a country transitioned from hunting and gathering to agriculture  (see 

Putterman and Trainor, 2006). To proxy for the degree of technological development 

in the 1500s we use the variable technoindex created by Comin et al. (2010).  

Additionally, we also control for other geographical variables that have been shown to 

determine economic development. These variables are the natural  logarithm of total 

land  (drawn  from  FAOSTAT);  the  absolute  distance  to  the  equator;  the  average 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distance  to  nearest  ice‐free  coast  (1000  km)  from  Nunn  and  Puga  (2010)  and 

the  proportion of land with an elevation above 3000 meters. 

Table 2. Descriptive statistics  

 

 

Figure 1. Economic development and Precolumbian crops in the Old World, 1960 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

Sources: Penn World Tables 7.0 and FAOSTAT. Author's own calculations 
Notes: The regression line, 𝑦 = 4.533 + 1.765𝑥, 𝑅!: 0.138, 𝑁 = 82 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total  area  harvested.  However,  it  does  seem  that  the  agrarian  structure  has  not 

changed much  over  the  last  fifty  years.  For  this  reason,  we  study  the  long  run  and 

exploit  the  cross‐section  variation  in  this  paper.  Figure  1  shows  the  relationship 

between economic development and our main variable, Precolumbian crops,  in 1960. 

Figure  2  illustrates  the  relationship  between  economic  development  and  our  main 

variable, Precolumbian crops, in 2010. Generally speaking, the relationship appears to 

be positive which  implies  that Old World  countries  that did not  changed much  their 

agrarian  structure  with  the  discovery  of  the  New  World  enjoy  a  higher  level  of 

economic development, measured as the natural log of Gross Domestic Product (GDP) 

per capita.  

 

Figure 2. Economic development and Precolumbian crops in the Old World, 2010 

 
 
 
 
 
 
 
 
 
 
 

Sources: 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World Tables 7.0 and FAOSTAT. Author's own calculations 
Notes: The regression line, 𝑦 = 6.695 + 2.732𝑥, 𝑅!: 0.179, 𝑁 = 148 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3. Empirical results  

In  this  section we briefly explore  the effects of  the Columbian exchange of  crops on 

economic  development.  Table  3  shows  the  results  for  the  whole  sample.  The  OLS 

regressions  presented  in  columns  (1)  and  (5)  reveal  the  unconditional  positive 

relationship between our main variable and economic development, captured as  the 

natural log of GDP per capita and Food supply (kcal/capita/day).  

Table 3. The Columbian exchange and economic development, all sample  

 
Notes:  (i)  Heteroskedasticity  robust  standard  errors  estimates  are  reported  in  parentheses;  (ii)  ***  denotes 
statistical significance at the 1% level, ** at the 5% level, and * at the 10% level, all for two‐sided hypothesis tests. 

Table 4. The Columbian exchange and economic development, Old World  

 
Notes:  (i)  Heteroskedasticity  robust  standard  errors  estimates  are  reported  in  parentheses;  (ii)  ***  denotes 
statistical significance at the 1% level, ** at the 5% level, and * at the 10% level, all for two‐sided hypothesis tests. 

Nevertheless,  once  we  control  for  the  level  of  institutional  and  technological 

development  in  the  1500s,  the  statistical  significance  vanishes.  This  calls  for  a 

fragmented  empirical  analysis  in which Old  and New Worlds  are  separated.  Table  4 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illustrates a positive correlation between our main variable of  interest and economic 

development. Remarkably, once we control for the level of institutions and technology 

in the 1500s, the statistical significance of Precolumbian crops remains. These findings 

suggest  that  those  countries  of  the  Old  World  that  remained  loyal  to  their  native 

cultivation enjoy a higher level of economic development.  

 

Table 5. The Columbian exchange and economic development, New World  

 
Notes:  (i)  Heteroskedasticity  robust  standard  errors  estimates  are  reported  in  parentheses;  (ii)  ***  denotes 
statistical significance at the 1% level, ** at the 5% level, and * at the 10% level, all for two‐sided hypothesis tests. 

Table 6. The Columbian exchange and economic development, Old World 

 
Notes:  (i)  Heteroskedasticity  robust  standard  errors  estimates  are  reported  in  parentheses;  (ii)  ***  denotes 
statistical significance at the 1% level, ** at the 5% level, and * at the 10% level, all for two‐sided hypothesis tests. 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Table 5 shows the OLS regressions for New World countries. Although the relationship 

between the Columbian exchange and economic development appears to be negative 

and statistically  significant,  it  seems that our variable of  interest  is more sensitive  to 

the control variables when GDP per capita  is used as dependent variable. Finally, we 

conduct  a  robustness  check our previous  results by  including other  control  variables 

that  are  relevant  in  the  literature  of  economic  development  (tables  6  and  7).  In 

particular,  we  examine  whether  the  inclusion  of  exogenous  geographical  variables 

alter our results. From all of the specifications we observe that our results are robust 

to the inclusion of these control variables.  

 
Table 7. The Columbian exchange and economic development, New World 

 
Notes:  (i)  Heteroskedasticity  robust  standard  errors  estimates  are  reported  in  parentheses;  (ii)  ***  denotes 
statistical significance at the 1% level, ** at the 5% level, and * at the 10% level, all for two‐sided hypothesis tests. 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