
Introduction
Industrial production and volume of trade has 
increased significantly during the first wave of 
globalization in the late 19th century. The theory of 
unequal ecological exchange predicts globalization to 
entail an asymmetric flow of biophysical materials –
land, labor, raw materials, and energy – from poorer 
countries to richer countries, but this has not been 
empirically studied. By investigating records of 
historical trade from 1897-1906 for their weight, we 
can compare value of exports with their weight to 
understand the extent that the unequal flows of 
ecological exchange are influenced by income level of 
a country. To this end we standardized weight to 
metric units and developed the value-to-weight ratio, 
which we used to measure materials exported for a 
set value. Higher Value/Weight for higher income 
countries suggests plausibility of the theory.

Research Question
Are there differences in the value to weight 
ratio of exports between countries, and is 
there a correlation between income level of 
a country and respective value to weight 
ratio?

Role of the Research Assistant
My role as a research assistant was to review the 
literature, then scrub and organize the data of weight 
exports to convert from non-metric to metric weight 
units. Since there is a huge amount of data and 
historical weight units that described transfers of 
material, I had to organize the data according to 
quantity units and commodity to accurately convert 
measurements to kilograms.

Data and Methods

We converted materials to kilograms by using excel to 
sort and filter commodity – quantity unit 
combinations. Then we used software to establish the 
value to weight ratio using the dollar (USD) value of 
commodities sold at the time. After obtaining the 
dollar value per kg exported, I used tableau to display 
results. Higher V:W is advantageous to exporter 
(countries displayed), suggesting plausibility to the 
theory, at least for a subset of countries with good 
data coverage.

Results

Figure 1: Subset of countries looked at through the 
coverage of exports using USD/gram (Ratio had to be 
divided further by 1000 for practicality of display).
Notice value weight ratio for a subset of countries with core 
(high income) countries represented by blue bar graphs, and 
periphery (low income) countries represented by brown and 
pink.

Discussion
The value to weight ratio is typically higher for the core 
countries. This suggests that for most of the countries for 
which we have a good data coverage, the unequal ecological 
exchange theory appears plausible at least to first 
approximation. What about exceptions, notably Congo and 
South Africa? Looking into the composition of their exports, 
Congo’s high ratio is explained by large caoutchouc (natural 
rubber) exports used at the time for care tires and ivory. 
South Africa’s high ratio is explained by its export of gold. 
Here, weight appears to be a poor measure of the quality of 
exports. Rather, it is the scarcity of the materials that lead to 
such a high price. 

Conclusion
For a subset of countries, the theory of unequal 
ecological exchange is a plausible explanation of trade 
patterns. However, as intuitive as it is to assume that 
the theory is entirely credible, it must be noted that 
the data is still incomplete in many ways. There are 
still many rows that have missing conversions because 
of unavailable and unreliable quantity units. Many 
manufactured exports of high-income countries do not 
record weights. It is a plausible assumption that the 
value to weight ratio is relatively high for these high 
value-added exports.
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