


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 27. Time required to arrive at municipal capital (Arauca). 
 
When the attractive force for all the capitals has been calculated, these values are 
summed to give a final value of how much each farm is “pulled”, as well as which capital 
is the most attractive. Figure 28 shows how the population of Duitama in Boyaca attracts 
farms that are actually closer to other municipal capitals. To test the sensitivity of the 
time factor, we also calculated the “pull” when the population of the capital was divided 
by the time from the farm, and by the cube of the time. Figure 29 shows the total 
attractive forces for farms in Atlantico according to the three different versions of the 
model. In the first case, the population of Baranquilla attracts all of the farms. However, 
in the second and third cases – the quadratic and cubic versions of the model – the time 
factor becomes increasingly important and population becomes less significant. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 28. Influence of municipal capitals (Boyaca). 
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Figure 29. Sensitivity of model (Atlantico). 
 
Results 
 
The influence of markets using the quadratic form of the gravity model was shown to 
have little correlation to profitability of farms. However, there was a strong positive 
relation between the “pull” of markets and the productivity of farms (Holmann et al., 
2002)1. The hypothesis that the profitability and adoption of new technologies in the 
dairy sector of Colombia is positively related to the access to markets and center of 
innovation has thus been proven for one aspect, but not for the other. 
 
An interpretation of these results is that farmers with good access to markets have access 
to, and are investing in, technologies to improve production; however, this increased 
production has not resulted in improved profitability for the farm. Further research should 
be directed toward improved management of technologies, and a more detailed analysis 
of which technologies are most dependent on access to markets for their adoption. 
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