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Abstract

Oil prices hikes since 2004 caused a natural resource windfall in the 
Colombian economy like in many other developed and developing 
countries. This paper finds strong empirical support of a positive and 
negative relation between the real exchange rate and the profits of the 
traded and nontraded sectors, respectively. Moreover, the effect on the 
manufacturing sector shows a deindustrialization in the Colombian 
economy due to the shock in oil prices. Compared by size, smaller firms 
are more vulnerable to exchange rate appreciation. We discuss the role 
of fiscal policy in addressing the Dutch disease.
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1. INTRODUCTION

The increase in global oil prices since 2004 led to a boom-
ing oil sector in the Colombian economy, which in turn 
resulted in the appreciation of the exchange rate until 

2012, and a Dutch disease over the profits of traded and non-
traded goods. This process led to increased specialization in 
the resource and nontraded sectors leaving the economy more 
vulnerable to resource-specific shocks. The main goal of our 
article is to present empirical evidence of Dutch disease in 
the Colombian economy based on a theoretical framework 
that takes into account the transmission mechanism through 
profits. We use microdata of 3,385 Colombian firms with a 
methodology that is innovative in the empirical literature.

In the theoretical framework developed in this article, we 
consider traded and nontraded goods, the prices of traded 
goods that equal the exchange rate, and the prices of non-
traded goods that depend on the exchange rate, wages, and 
monetary policy. This corresponds to an economy with nomi-
nal wages that are exogenous, varying in real terms depend-
ing on price adjustment. The model considers the dynamics of 
profits in traded goods (agriculture and manufacturing) and 
nontraded goods (construction and services) as a result of the 
expansion of the booming mining sector, that corresponds to 
traded goods.

When the exchange rate depreciates, the prices of traded 
goods increase more than the prices of nontraded goods, wag-
es remain fixed; and the profits of traded goods rise, simulta-
neously the profits of nontraded goods go down. Conversely, 
when the exchange rate appreciates, the prices of traded goods 
decrease more than the prices of nontraded goods, wages re-
main fixed; and the profits of traded goods fall in tandem with 
an increase in the profits of nontraded goods. The decline in 
traded goods profits and improvement in nontraded goods 
profits has, respectively, negative and positive incidence over 
the sectors’ growth.
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In the theoretical literature, Corden and Neary (1982) con-
sidered a neoclassical framework in which the Dutch disease 
results from a booming sector that causes a resource movement 
effect and a spending effect. The resource movement effect re-
sults from the booming sector that draws factors from other 
sectors, causing a reduction in the production of nontraded 
and nonbooming traded goods. The spending effect results 
from an increase in income of the booming mining sector that 
appreciates the exchange rate, raising the production of non-
traded goods and reducing the production of nonbooming 
traded goods. If the nontraded goods are labor intensive with 
respect to the nonbooming traded goods, the resource move-
ment effect and the spending effect cause an increase in wages 
and a reduction in the rental of capital.

If traded goods prices remained fixed in the model of the 
theoretical framework developed in our article, as in Corden 
and Neary, the booming sector that causes the Dutch disease, 
and the exogenous increase in nominal wages due to inertia,1 
would result also in an increase in the prices of nontraded 
goods, but lower than the one in wages. This is equivalent, in 
terms of relative prices, to a fall in traded goods prices greater 
than the decrease in nontraded goods prices, and fixed wages. 
Besides, the implications of our results in terms of the Dutch 
disease are similar to those of Corden and Neary.

Regarding the empirical literature that supports the evi-
dence on macroeconomic impact of Dutch disease, this has 
been mainly related to the natural resource curse. The influen-
tial studies by Sachs and Warner (1995, 2001) are representa-
tive of a stream of literature that finds that natural resource 
abundance has a strong negative impact on growth. With a 
cross-country growth equation based on Barro (1991), Sachs 

1	 In an inflationary economy the booming sector, holding traded 
goods prices fixed, results in an increase in wages greater than 
nontraded goods prices. In this case, the appreciation of the 
exchange rate reduces inflation, with an increase in prices that 
results only from the adjustment of wages and monetary policy.
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and Warner (1995) show regression evidence that the resource 
intensive economies did indeed have slower growth in man-
ufacturing exports, after holding constant the initial share 
of manufacturing in total exports. In addition, their results 
show that resource-intensive economies had a higher ratio 
in output of services to output of manufactures. Moreover, 
these authors provide evidence that a crowding-out logic ex-
plains the curse.

In Sachs and Warner (2001) the positive wealth shocks from 
the natural resource sector cause excess demand for nontrad-
ed goods, increasing their prices, and also nontraded input 
costs and wages. This squeezes profits in traded activities such 
as manufacturing that use nontraded products as inputs and 
sell their products on international markets at fixed foreign 
prices. The decline in manufacturing then reduces growth. 
Their empirical evidence shows first that the natural resource 
intensive economies indeed tend to have higher price level, 
and second that this lower competitiveness impeded export 
growth and that, therefore, resource-abundant countries 
never successfully pursued export-led growth.

Sala-i-Martin and Subramanian (2003) also address the 
question if natural resources such as oil and minerals may or 
not be a curse on balance. They examine the case of oil dis-
coveries in Nigeria between 1965 and 2000 and relate those 
to economic growth during this period. Their main finding 
is that the oil revenues did not add to the standard of living. 
The main explanation given to stunted institutional develop-
ment (corruption, rent seeking and weak governance among 
others). In addition, they do not find strong evidence of Dutch 
disease.

Much stronger evidence of Dutch disease is presented by 
Ismail (2010) whose study for oil-exporting countries dur-
ing the period 1977 to 2004 shows that permanent increases 
in oil price negatively impact output in manufacturing and 
that oil windfall shocks have a stronger impact in countries 
with more open capital markets to foreign investment (like 
Colombia). Ismail develops a static model that focuses on two 
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structural aspects, relative factor intensities of the sectors 
and the mobility of factors across countries (capital mobil-
ity), and estimates the model using cross-sectional reduced 
form estimation of the effect of permanent oil price shocks 
on the industries across countries.

Finally, with respect to the relation between exchange rate 
overvaluation and growth, there is empirical evidence that 
suggests that substantial exchange rate overvaluation has a 
strong negative impact on growth (Brahmbhatt, Canuto and 
Vostroknutova, 2010). This evidence is relevant to the extent 
that the real exchange rate overshoots, for example, if agents 
overestimate mistakenly the permanence of a terms-of-trade 
improvement.

However, it must be considered that not always natural re-
sources are a curse (Van der Ploeg, 2011). This can sometimes 
result in a blessing. The volatility in some countries determines 
the result. For example as documented by Sala-i-Martin and 
Subramanian (2003) the case of Nigeria is the most represen-
tative of the curse, as mentioned before. Other countries like 
Iran, Venezuela, Libya, and Iraq also present deindustrializa-
tion and a declining gdp per capita. Meanwhile, the case of 
Botswana and Norway is a successful story. Botswana has the 
second highest public expenditure in education as a share of 
gdp and enjoys the world’s highest growth rate since 1965. 
Norway has shown remarkable growth of manufacturing and 
the rest of the economy compared with its neighbors. Van der 
Ploeg provides evidence that the result depends on the severity 
of volatility of countries in terms of the quality of institutions 
and lack of rule of law, corruption, presidential democracies, 
and underdeveloped financial systems. For example, the au-
thor points out that:

The political economy of massive resources rents com-
bined with badly defined property rights, imperfect mar-
kets, and poorly functioning legal systems provide ideal 
opportunities for rent seeking behavior of producers, 
thus diverting resources away from more productive ac-
tivities (pp. 388).
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The evidence described before is related mainly to econom-
ic growth. However, the evidence of Dutch disease is scant. In 
this paper, we present empirical evidence of Dutch disease for 
Colombia, a country that like other small open economies was 
affected by the hikes in oil prices since 2004. Based on an ac-
counting framework the article considers the exchange rate 
incidence over profits of traded and nontraded goods. As men-
tioned before, we use information on a panel of 3,385 Colom-
bian firms during the period 2002-2014. To our knowledge, 
this is the first time that such empirical study, based on profit-
by-profit information of a panel of firms relating real exchange 
rate and actual behavior of profits is being carried out.

Griffin (2015) used a similar approach, but studied only the 
manufacturing sector. Because we distinguish further between 
traded and nontraded sectors, we get more results that provide 
sharper tests of the theory.

In the document, firms’ profits for traded and nontraded 
goods are determined by the exchange rate, domestic output 
growth, and leverage. In the case of traded goods, we also con-
sider the incidence of trade partners’ output growth. In our 
results, as expected, the exchange rate appreciation incidence 
over profits is to reduce the ones of traded goods and increase 
the ones of nontraded goods. Meanwhile, profits relate posi-
tively with the output growth and negatively with the leverage.

In addition, the incidence of the import component over 
profits is considered for the manufacturing sector. Finally, the 
regressions consider interactions that take into account the size 
of the firms, and the result is that the effect of the exchange 
rate over profits is higher the smaller the firms are.

The rest of the paper is organized as follows. The second 
Section corresponds to the theoretical framework. The third 
Section presents a brief discussion about Dutch disease and fis-
cal policy in Colombia. The fourth Section describes the inci-
dence of the exchange rate over profits by means of a regression 
analysis with ordinary least squares (ols) and Arellano-Bond 
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panel methods. Finally, the last Section corresponds to the 
conclusions.

2. THEORETICAL FRAMEWORK

In this Section, a simple model is developed to shed light on 
the key relation between profits and real exchange rate at the 
firm level.

The article considers the exchange rate incidence over firms’ 
profits, assuming traded goods prices equal the exchange rate; 
nontraded goods prices are determined by the exchange rate, 
wages and money supply; and quantities remain fixed. In the 
incidence over profits the nominal exchange rate varies, mean-
while wages and money supply are constant.

Firms’ profits equal revenue minus costs. Revenue depends 
on sales, meanwhile costs result from wages, and traded and 
nontraded inputs. Real profits are shown in Equations 1 and 
2, and are assumed positive before the exchange rate shock.
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where πT  is traded goods profits; π N, nontraded goods profits; 
PT, traded goods price; PN, nontraded goods price; w, wages; 
M, money supply; qT , quantity of traded goods; qN, quantity of 
nontraded goods; LT, employment of traded goods firm; LN, 
employment of nontraded goods firm; N∝ , and   T∝ are the pro-
portion in general prices of nontraded and traded goods, re-
spectively; and iTT, iNT, iTN, and iNN   are the proportion in output 
of traded and nontraded inputs.
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For both traded and nontraded goods, we consider the in-
cidence of the exchange rate over profits. The parameter ρ1  
is the main incidence determinant. With a smaller value of 
ρ1 , the increase in traded goods profits and as well the fall in 
nontraded goods profits is stronger when the exchange rate 
depreciates (Equations 4 and 5).2

At the same time, the higher the increase in the value of 
sales, the stronger the positive effect of the exchange rate on 
traded goods profits, and the higher the increase in the costs 
of domestic inputs and of the general prices the lower the im-
pact of the exchange rate over profits.

By the same token, the higher the increase in the price of 
inputs and of the general prices, the stronger the negative in-
cidence of the exchange rate over nontraded goods profits; 
however, this can be compensated partially or totally by the 
increase in the value of sales when nontraded prices become 
higher.
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In one extreme, when ρ1 1= , and ρ ρ2 3 0= = , the prices of nontraded 
goods equal  TP and a depreciation increases both the profits of traded 
and nontraded goods in the amount that real wages decrease (Equa-
tion 6).
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In the other extreme, when ρ1 0=  the nontraded prices do not de-
pend on the exchange rate, the depreciation incidence over traded 
goods profits is the highest possible and over nontraded goods is the low-
est possible. The traded goods profits increase because of higher sales 
prices, which are only partially compensated by traded input costs and 
the increase in the general price level, with sign unambiguously posi-
tive (Equation 7). In nontraded goods, profits decrease because of the 
increase in traded inputs price and in the general prices, and the sign 
is unambiguously negative (Equation 8).
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∂
∂

<
πN

TP
0.

Although the above equations do not show changes in quan-
tities, the maximizing behavior of firms adjusts production, 
inputs, exports, and imports to obtain the highest possible 
profits. This reduces the profits fluctuations caused by the ex-
change rate. Although this behavior reduces fluctuations, the 
incidence of an appreciation on profits is expected to be neg-
ative over traded goods and positive over nontraded goods.

3. DUTCH DISEASE AND FISCAL POLICY IN COLOMBIA

3.1 Stylized Facts

As mentioned before, the global increase in oil prices since 2004 
caused considerable fluctuations in the behavior of traded sec-
tors (agriculture, manufacturing and mining) and nontraded 
sectors (construction and services) in Colombia. The mining 
sector expansion caused by the foreign exogenous shock re-
sulted in a Dutch disease that was characterized by an increase 
in profits of the nontraded sectors and a fall in profits in the 
nonbooming traded sectors.

In traded and nontraded goods models the exchange rate 
depreciation or appreciation has incidence over relative prices 
and production (Obstfeld and Rogoff, 1996). The traded and 
nontraded goods framework is usually considered to analyze 
the Dutch disease, as is the case in this article. This framework 
is used to analyze the Colombian case during 2002-2014.

The oil price reached a value of 89 usd per barrel in 2014; 
meanwhile, the growth of mining exports in Colombia was 
considerable: 2004 (19.8%), 2005 (31.1%), 2006 (10.9%), 2007 
(16.2%), 2008 (58.9%), 2010 (37.0%) and 2011 (60.7%) (Figure 
1). The increase in global oil prices since 2004 caused the min-
ing boom in the economy and appreciated the exchange rate 
until 2012. Although the appreciation stopped in 2013 and 
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2014, during both years the exchange rate level remained ap-
preciated with respect to 2002 and 2003 (Figure 2).3

Although the Colombian economy grew well since 2004, this 
economic growth was unbalanced towards a higher increase 
in mining and nontraded goods. In consequence, the sectors 
with smaller growth were agriculture and manufacturing. The 
growth of the economy reached high rates since 2004 until 
2014, with a decline only in 2008 and 2009 due to the interna-
tional financial crisis (Figure 2).

Since 2004, there was an appreciation of the exchange rate, 
which implied an increase in relative prices of nontraded goods 

3	 The exchange rate is considered in terms of producer prices. 
The appreciation considered varies in terms of producer prices 
from 100 in 2002 to 88.9 in 2014, and in terms of consumer 
prices, respectively, from 100 to 73.7. 

Figure 1
MINING EXPORTS AND OIL PRICES

Source:  and Illinois Crude.

0

20

40

60

80

100

120

0

5,000

10,000

15,000

20,000

25,000

30,000

35,000

40,000

2002 2004 2006 2008 2010 2012 2014

USD of 2014
/barrel

USD millions
of  2014

Mining exports Oil prices



52 Monetaria, January-June, 2016

with respect to nonbooming traded goods. Meanwhile, the in-
crease in minimum wages, which are set in Colombia by the 
agreement between the government and the workers, was close 
to the increase in productivity. During 2004-2014, the mini-
mum wage mean growth was 1.5% and the per capita income 
mean growth was 3 percent.

During 2002-2014 there was a reduction of unemployment 
from 15.6% to 9.1%. The adjustment of wages during the pe-
riod, although lower than per capita income, was higher than 
nominal devaluation, which in addition to the currency ex-
pansion and low interest rates caused an inflation that appre-
ciated the real exchange.

The nominal and real exchange rate appreciation of the Co-
lombian peso has been mainly explained by the direct effect of 

Figure 2
REAL EXCHANGE RATE AND OUTPUT GROWTH

Source:  Banco de la República and .
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the increase in terms of trade. However, the permanent char-
acter of the capital inflows in Colombia, which had an impor-
tant long-term component, played an important role in the 
appreciation of the currency.

The Colombian economy experienced a growing current 
account deficit and, at the same time, a surge in capital inflows 
since 2004. The financing of the current account deficit dur-
ing 2002-2014 relied upon foreign direct investment (fdi) net 
inflows, even though foreign indebtedness was still an impor-
tant source. The importance of fdi as a source of funding of 
the growing current account deficit of the Colombian economy 
is noticeable also when it is compared with other countries in 
the region as pointed out by Vargas and Varela (2008):

At the beginning of the decade fdi represented 2.9% of 
gdp, one of the lowest among the largest Latin American 
economies. Between 2004 and 2006, fdi in Colombia 
surged and reached ratios of gdp among the highest in 
the region (around 6% of gdp) (p. 3).

Foreign direct investment in the oil and mining sectors as 
a share of total fdi went from 19.6% in the 1990s to 41.0% in 
2008. This was related mainly to the increase of the interna-
tional prices of these commodities, and the more favorable 
contractual conditions for foreign firms.

On the side of the public debt inflows, these increased since 
2000-2004, but they were reduced after 2004 within a strate-
gy of decreasing the foreign exchange exposure of the public 
sector and in coordination with the Central Bank to avoid the 
continuous appreciation of the exchange rate caused by the 
capital inflows.

Another factor that contributed to the appreciation of the 
exchange rate was the declining trend of the country risk pre-
mia (embi). This was an important factor given that between 
2004 and 2008 the us short-term interest rates were increasing 
relative to domestic rates.

Finally, during 2004-2014, consumption –in terms of aggre-
gate demand households– grew at similar rates as product; 
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Figure 3
SECTOR PROFITS

Source:  Superintendencia de Sociedades.
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public consumption grew at higher rates; and total invest-
ment increased at very high rates. The increasing households 
and public demand contributed to the appreciation of the ex-
change rate.

The appreciation of the currency since 2004 caused a Dutch 
disease during 2004-2014, with an increase in the profits of 
nontraded goods and a fall in profits of nonbooming traded 
goods. The Dutch disease originated a squeeze in profits of 
agriculture (measured as return on equity, roe) during 2003-
2014 and in profits of manufacturing from 2008 to 2014.4 Si-
multaneously, the profits of construction and services had a 
strong positive trend for the same period (Figure 3).

3.2 Fiscal Policy

One of the policy responses addressed in the literature to 
curve the Dutch disease is related to the role of fiscal policy. 
As pointed out by Brahmbhatt, Canuto, and Vostroknutova 
(2010), fiscal policy is the main instrument for dealing with 
the negative impact of Dutch disease because it is a tool that 
can make the increase in wealth permanent. It can constrain 
the spending effect and can smooth expenditures to reduce 
volatility, particularly in a country with a large share of non-
Ricardian agents like Colombia.5 The smoothing is achieved 
through the introduction of fiscal rules and the detachment 
of spending from the resource revenues.

There is empirical evidence that government spending is 
correlated with the increase in resource revenues. In the case 
of Colombia, government’s oil revenues from Ecopetrol (the 
largest oil company in the country) increased from 0.4% of 
gdp in 2002 to 1.9% of gdp in 2013. At the same time, govern-
ment total spending increased from 16.4% of gdp in 2002 to 
19.1% of gdp in 2013.

4	 roe = profits/equity.
5	 In Colombia near 70% of the population is credit constrained.
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In Colombia, in July 2011, a fiscal rule was introduced accord-
ing to which the structural surplus target for the year 2014 was 
−2.3%, which aimed to reduce the long-run debt to gdp ratio to 
12%, compared to the actual 30% of gdp level. The structural 
rule had also the implication that it would help to stabilize the 
business cycle and volatility of fiscal instruments. The so-called 
structural surplus rule tied the government spending to struc-
tural/permanent government revenues. Countries like Chile 
(Céspedes, Fornero and Galí, 2012), and Norway (Pieschacón, 
2012) have used this kind of rule. In the case of Colombia, 
González et al. (2014) calibrated a dsge model for its economy, 
and showed how in addition to the spending smoothing effect 
of a structural surplus rule it allows the Central Bank to be less 
aggressive in fighting inflation when an oil price shock hits the 
economy, and welfare is improved.

In addition to the fiscal rule, the Colombian government 
implemented the General System of Prerogatives (Sistema 
General de Regalías) of Law 1530 of 2012, which regulates the 
use by the regions of the government revenue participation 
over mining activities. As the fiscal rule, this regulates spend-
ing and savings, depending on the amount of resources. The 
budget, determined by the Secretary of Finance (Ministerio 
de Hacienda), establishes savings with the objective of stabi-
lizing regional investment.

The budget is biannual, independent from the one of the 
National Central Government, used only for investment and 
assigned between expenditure and savings. The expenditures 
correspond to the Regional Compensation Fund, Regional De-
velopment Fund, Science, Technology and Innovation Fund 
and Direct Regional Assignments. Meanwhile, savings corre-
spond to the Savings and Stabilization Fund and the Territo-
rial Pension Fund.

4. INCIDENCE OF DUTCH DISEASE OVER PROFITS

In this Section we present empirical evidence about the rela-
tion between the real exchange rate and the profitability of the 
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firms. In our econometric study, we do not subscribe ourselves 
to the type of aggregate analysis used in the existing works of 
the empirical literature about Dutch disease, but instead, us-
ing information about 3,385 Colombian firms, we estimate a 
model using profit-by-profit level information to assess the ef-
fect of the exchange rate over the profitability of firms.

The model presented in Section 2 briefly highlights the ex-
pected relation between profits and the real exchange rate. In 
addition, for our econometric specification we complement the 
model with macroeconomic and microeconomic variables us-
ing the same approach that Griffin (2015) applied for the case 
of the industrial sector.

Our basic regression equation is the following:

  9  	
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where π f t  represents the profits of firm f; rer t is the real ex-
change rate of the economy; gdpgt  is the annual output growth; 
Leverageft  is the ratio of total debt to total assets of the firm f; 
PartnersGDPt corresponds to the real gdp growth of the three 
main commercial partners of Colombia; µ f  

is a firm fixed ef-
fect to control for idiosyncratic characteristics of the firm; and 
ε f t † is a random error.

The theoretical framework of Section 2 presented the ex-
pected sign for the rer t depending on the sector to which the 
firm belongs. For the traded sector we expect a positive rela-
tion between profits and rer t, and for the nontraded sector a 
negative sign. Two other factors are included to explain the be-
havior of profits; the demand for goods of the firm whose proxy 
in our model is gdpg t, and the level of Leverageft. We decided 
to use leverage because the Colombian firms increased their 
level of domestic borrowing during the analysis period due to 
the strong capital inflows in the economy (see González et al., 
2014). The expected sign is negative because the higher the 
level of leverage the riskier the firm and according to Bernan-
ke, Gertler and Gilchrist (1999) the higher will be the external 
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finance premium charged by the financial intermediaries to 
the firm to finance investment and the lower the profits will 
be. In the case of the traded sector, we also included Partners 
GDPt  and expect a positive effect on profits.

For our analysis, we use a panel that consists of 3,385 firms 
including large ones that are publicly listed. The data is annual 
from 2002 to 2014. The number of firms is in agriculture 289, 
in manufacture 897, in services 1,932, and in construction 267. 
The firms in the panel are the same for the whole period. The 
source of the data are the Colombia’s Superintendence of Cor-
porations (Superintendencia de Sociedades), that collects a 
large amount of data on financial and income statements from 
private corporations that are not listed in the stock exchange, 
and the Financial Superintendence (Superintendencia Finan-
ciera) that reports information for large firms that are listed 
in the stock exchange.

Table 1 presents the descriptive statistics of the aggregated 
variables. The average level during the period was 87.7 for rert;  
4.6%, gdpgt; 6.7%, roeft; 32.7%, Leverageft;  7,329 billion of 2002 
Colombian pesos (cop), Exportsft; 3.8%, PartnersGDPt ; and 26.1, 
Firm sizeft [measured as the ln(total assets)].

The subsectors’ descriptive statistics are presented in Table 
2. In manufacturing, the roe’s mean during 2002-2014 was low-
est in the subsectors of manufacture of textiles (0.2%); manufac-
ture of rubber and plastics products (1.5%); and manufacture 
of basic metals (2.5%). In the main manufacturing subsectors, 
leverage mean was between 18.4% and 52.5%. The subsectors 
with higher exports were manufacture of chemicals and chemi-
cal products; and manufacture of food products and beverages.

In agriculture, the roe was lower in growing of bananas 
(0.8%), farming of cattle (1.8%), growing of flowers (2.1%), 
growing of sugar cane (2.8%), and growing of cereals and oil 
crops (2.9%). The exports mean was 279 billion of 2002 cop 
for growing of flowers, which was the highest in agriculture.

During the period, in construction, the results were for roe 
8.9% and leverage 51.8%. In the services subsectors with more 
number of firms, the roe was between 3.1% and 11.5%, and le-
verage was between 10.4% and 57.8 percent.
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Table 3

DESCRIPTION OF MANUFACTURING SUBSECTORS

ISIC 
rev. 3 Description

High Tech
24 Manufacture of chemicals and chemical products

29 Manufacture of machinery and equipment n.e.c.

30 Manufacture of office, accounting, and computing machinery

31 Manufacture of electrical machinery and apparatus n.e.c.

32 Manufacture of radio, television and communication 
equipment and apparatus

33 Manufacture of medical, precision and optical instruments, 
watches and clocks

34 Manufacture of motor vehicles, trailers and semitrailers

35 Manufacture of other transport equipment

Low Tech
15 Manufacture of food products and beverages

16 Manufacture of tobacco products 

17 Manufacture of textiles

18 Manufacture of wearing apparel; dressing and dyeing of fur

19 Tanning and dressing of leather; manufacture of luggage, 
handbags, saddlery, harness and footwear

20
Manufacture of wood and of products of wood and cork, 
except furniture; manufacture of articles of straw and plaiting 
materials

21 Manufacture of paper and paper products

22 Publishing, printing and reproduction of recorded media

23 Manufacture of coke, refined petroleum products and 
nuclear fuel

25 Manufacture of rubber and plastics products

26 Manufacture of other non-metallic mineral products

27 Manufacture of basic metals 

28 Manufacture of fabricated metal products, except machinery 
and equipment

36 Manufacture of furniture; manufacturing n.e.c.

Source: Organisation for Economic Co-operation and Development, Eurostat, 
and United Nations.
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4.1 The Impact of the Real Exchange Rate over Profits

As explained above, the real exchange rate has a direct effect 
on profits of traded and nontraded goods. Here we study this 
effect using the specification presented in equation 9.

In a preliminary step, using data for the period 2002-2014 
we estimated the impact of real exchange rate on profits of 
traded goods6 and nontraded goods and over the individual 
sectors (agriculture, manufacturing, construction and servic-
es), using ols (Table 4).7 The results are very suggestive, in all 
the cases the incidence of the exchange rate is significant and 
with the expected sign, except for agriculture and construc-
tion in which it is not significant. According to the regressions, 
the exchange rate appreciation had a negative impact on the 
profitability of traded goods and manufacturing; and a posi-
tive effect on the profitability of nontraded goods and services.

In Table 4 the relation of profits to output growth results 
positive and with leverage results negative. The output growth 
has the expected sign in all cases except agriculture, but it is 
not significant; while, leverage results significant and with the 
expected sign for traded goods, agriculture, and manufactur-
ing. The gdp growth of the trade partners resulted with a posi-
tive sign as expected but not significant.

However, in order to take into account the lagged depen-
dent variable and given that some of the explanatory variables 
might be determined at the same time as the left-hand-side 
variable, we use a generalized method of moments estimator. 
This is a better approach because linear dynamic panel-data 
models include p lags of the dependent variable as covariates 
and contain unobserved panel-level effects, fixed or random. 
By construction, the unobserved panel-level effects are corre-
lated with the lagged dependent variables, making standard 

6	 Traded goods in regressions include manufacturing and agri-
culture, and do not include mining.

7	 This period corresponds to the years of appreciation of the real 
exchange rate in Colombia due to the continuous increase in 
oil prices.
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estimators inconsistent. Arellano and Bond (1991) derived a 
consistent generalized method of moments estimator for the 
parameters of these models.

Table 5 presents the results. The incidence of the exchange 
rate is significant and with the expected sign, except for con-
struction. The exchange rate appreciation decreased the prof-
itability of traded goods, agriculture and manufacturing; and 
increased the profitability of nontraded goods and services. 
An increase of one unit in the rer t index increases the profit-
ability of the traded goods firms in 0.49% and decreases the 
profitability of nontraded goods firms in 3.40%. The highest 
impact is on the services sector.8

Regarding the manufacturing subsectors, the more affected 
by the appreciation of the exchange rate were: manufacture 
of textiles (17); manufacture of wearing apparel, dressing and 
dyeing of fur (18); manufacture of rubber and plastics prod-
ucts (25); manufacture of non-metallic mineral products (26); 
manufacture of basic metals (27); manufacture of fabricated 
metal products, except machinery and equipment (28); and 
manufacture of motor vehicles, trailers and semitrailers (34).9 
In the Colombian economy, these subsectors are characterized 
by their higher value of exports and production with respect 
to the rest of manufacturing.

Colombia has been characterized with respect to other Latin 
American countries by the more diversified and highest pro-
portion of manufacturing in total output, with comparative 
advantage in the production of low technology subsectors as 
textiles and wearing apparel. Besides, the Colombian economy 
has an important production in manufacture of chemicals and 
chemical products that has been more successful with respect 
to the production of other high technology products. This sub-
sector was not affected by the appreciation of the real exchange 
rate during the period. Meanwhile, in the manufacture of mo-
tor vehicles, trailers and semitrailers, the profits during the 

8	 The real exchange rate index is 100 in 2002.
9	 isic classification (rev. 3).
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period decreased with the appreciation of the exchange rate 
because of the expansion in the demand of durable goods, 
which competed with domestic production.

In agriculture, the subsectors that declined more in prof-
itability were growing of flowers (112), growing of sugar cane 
(114), growing of cereals and oil crops (115), and growing of 
fruit, nuts, beverage and spice crops (117).

The appreciation of the exchange rate and positive capital 
movements caused an increase in real estate prices and a boom 
in consumption of durable goods along with high rates of gdp 
growth. The expansion of profits of the construction sector was 
significant. Among the subsectors with highest profits growth 
in services were trade, and hotels and restaurants.

Finally, in our Arellano-Bond regressions in Table 5, output 
growth is not significant. With respect to leverage the relation 
has the expected negative sign for all of the sectors and is sig-
nificant for traded goods and construction. The gdp growth 
of the trade partners has the expected sign in all cases and it 
is significant for traded goods and agriculture.

The results of the Sargan test shows that in all cases the overi-
dentified restrictions are valid and the AR(i) test shows no au-
tocorrelation for the Arellano Bond estimations.

4.2 Controlling for the Imported Component

One important aspect to take into account when examining 
the impact of the exchange rate over profits is the imported 
component of goods. However, there are not data available at 
the firm level. Our approach to take into account the imported 
component was the following: for the manufacturing sector, 
we divide the 2-digits subsectors into high tech and low tech ac-
cording with the Organisation for Economic Co-operation and 
Development and Eurostat (Table 3). The high tech subsectors 
such as chemicals have an important imported component. So 
we use a dummy variable equal to one for high tech and equal 
to zero for the low tech subsectors and we call it Technologyft.
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We run the regression:

  10   	
π α α α α α

α
f t t t ft tRER GDPG Leverage PartnersGDPG

Technology .

= + + +

+

+ +0 1 2 3 4

5 ft f ft+ +µ ε

The results are presented in Table 6. As we can see, the real ex-
change rate presents the expected sign and it is significant when 
controlling for this variable. The Technologyft  variable has the ex-
pected sign but it is not significant. The other variables also have 
the expected sign but are not significant.

Table 6

PANEL: OLS (IMPORTED COMPONENT)

Variable Manufacturing 

Dependent variable: Profits/Equityft (roe)

Constant −16.84c

(8.27)

Real exchange ratet 0.27a

(0.07)

Output growtht 0.49
(0.81)

Leverageft −12.58
(7.17)

Partners gdpgt 0.35
(0.37)

Technologyft 1.69
(1.71)

Number of observations 11,661

Number of groups 897

Tests

F(5, 12) 3.76

p-value 0.03

Notes: Clustered by time, standard errors reported in parenthesis. The 
symbols a, b and c indicate significance levels at 1%, 5% and 10%, respectively.
Source: Authors’ calculations. 
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4.3 Which Firms Are Affected the Most?

A last question that we ask in our article is: does the real exchange 
rate affect more to some firms? Until now, we presented evidence 
that in average an appreciation of the real exchange rate results 
in a reduction in profits of traded goods and improvement in non-
traded goods. In Table 7 we consider if the profits reaction is stron-
ger for some type of firms, more precisely, smaller or larger firms. 
For doing so, we introduce interaction effects between the real 
exchange rate and the size of the firm (as measured by the natu-
ral logarithm of total assets) with Arellano-Bond regressions. The 
specification used is:

  11   	
π α α α α α

α
f t t t f t t sizeRER GDPG Leverage RER Firm

P
ft

= + + + + +

+

∗0 1 2 3 4

5 aartnersGDPGt f f t+ +µ ε .

The results show that the interactions have a negative sign for 
traded goods and a positive sign for nontraded goods. This implies 
that when the exchange rate appreciates and the profits of traded 
goods decrease, the result is stronger for smaller firms. Similarly, 
for nontraded goods the firms more affected are the smaller ones. 
This is that smaller firms are more vulnerable to the movements in 
the real exchange rate.

Additionally, the exchange rate was significant and its sign was 
the expected for traded goods, manufacturing, agriculture and 
construction. The incidence of output was of the expected sign for 
nontraded goods and services. The leverage was of the expected 
sign and significant in all cases, with the exception of nontraded 
goods and services.

Finally, the interactions in all of the sectors indicate that fluc-
tuations become more pronounced for smaller firms with respect 
to a mining boom. This is that all the regressions indicate that the 
sectors are sensitive to the exchange rate in the expected sign, and 
that it causes greater fluctuations in smaller firms.
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5. CONCLUSIONS

The increase in oil prices since 2004 caused a Dutch disease 
in the Colombian economy that was characterized by the in-
crease in mining exports, the appreciation of the exchange 
rate, and the decrease in profits of nonbooming traded goods 
and the increase in profits of nontraded goods. The exchange 
rate stopped appreciating during 2013-2014, but the level re-
mained below 2002-2003.

The government macroeconomic policy could enable high 
rates of growth during the period, but the Dutch disease result-
ed in an unbalanced growth with smaller rates in the manufac-
turing and agriculture sectors. On the other side, the amount 
of spending of the economy increased in both the private and 
public sectors, behavior that caused the appreciation of the 
exchange rate during the period.

In the article, the theoretical framework considers traded 
and nontraded goods, and nontraded goods prices depend-
ing on the exchange rate, wages and money supply. It is shown 
that the depreciation (appreciation) of the exchange rate has 
a positive (negative) impact on traded goods profits and a neg-
ative (positive) impact on nontraded goods profits. The over-
all result depends critically on the parameter of the relation 
between the nontraded goods prices with the exchange rate. 
When the parameter is lower, the depreciation (appreciation) 
causes higher (lower) traded goods profits and lower (higher) 
nontraded goods profits.

The regression analysis shows strong evidence that the ap-
preciation of the exchange rate during 2002-2014 reduced the 
profits of traded goods, manufacturing and agriculture; and 
increased the profits of nontraded goods, construction, and 
services. In all goods, more leverage caused a reduction of 
profits, and nontraded goods and services were more related 
with output growth than other sectors. The real exchange rate 
has a positive and significant impact on manufacturing when 
controlling by the imported component in this sector. Finally, 
smaller firms in both traded and nontraded goods are more 
affected by the movements in the exchange rate.
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