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Abstract

This paper analyzes the degree of structural transformation in the Kyrgyz  
Republic’s economy by applying the new approach developed by Hausmann and 
Klinger (2007) and Hidalgo et al. (2007). We focus on the level of sophistication 
of the country’s exports, and discuss policy options to transform the country’s 
production structure for high and sustainable growth. We find that while the 
country is not well prepared for diversifying its export structure, it has a better 
opportunity for structural transformation than other countries in Central Asia. To 
seize this opportunity, our key policy recommendation is for the government to 
set up a new dialogue mechanism between the public and private sectors to find 
out the major constraints for the successful export of new products.





Development is about the accumulation of more complex sets of capabilities 
and finding paths that create incentives for those capabilities 

to be accumulated and used. 

Hausmann and Hidalgo (2009, 8)

I. Introduction

This paper analyzes the degree of structural transformation that the economy of 
the Kyrgyz Republic has undergone during 1992–2006. Applying the new approach 
developed by Hausmann and Klinger (2007) and Hidalgo et al. (2007), we focus 
specifically on the level of sophistication of the country’s exports, and discuss policy 
options to transform the country’s production structure to achieving high and sustainable 
growth.

Structural transformation is the core issue of development for economists such as 
Chenerry, Kaldor, Hirschman, and Prebisch. In a review article, Syrquin (1988, 205) 
noted that “economic development is seen as an interrelated set of long-run processes 
of structural transformation that accompany growth”. Successful Asian countries achieved 
remarkable growth through dynamic structural transformation. Structural transformation 
in these countries contained three components: first, output shifted from low-productivity 
into high-productivity activities, particularly manufacturing goods; second, the labor 
force moved from traditional activities in primary sectors into modern industry; and third, 
the export basket became more diversified and in the direction of more sophisticated 
products. These countries have become large-scale exporters of manufacturing goods 
of higher sophistication. Lucas (1993, 263) notes that: “a growth miracle sustained for 
decades involves the continual introduction of new goods, not merely continued learning 
on a fixed set of goods”. 

Hausmann et al. (2005) analyze the implications of higher export sophistication for 
economic growth. They find that GDP per capita grows with the level of sophistication 
of the export basket, and that export sophistication robustly predicts subsequent growth. 
These findings matter: the goods that developing countries export today do affect their 
future growth. This departs from the standard comparative advantage argument, which 
emphasizes the benefits derived from specialization, irrespective of product sophistication. 



Growth through product diversification finds support in the work of Imbs and Wacziarg 
(2003), who showed that, as incomes increases, economies first become less specialized 
and more diversified and then, at high income levels, they tend to specialize.

Hausmann and Klinger (2006) examine the key determinants of export sophistication. 
They argue that each product requires highly specific inputs, such as knowledge, physical 
assets, intermediate inputs, labor training requirements, infrastructure, property rights, 
regulatory requirements, and other public goods. But this specificity is relative. For 
example, human, physical and institutional capabilities for producing cotton trousers are 
similar to those needed to produce cotton shirts; and significantly different from those 
needed to produce computer monitors. Cotton trousers and shirts may involve similar 
capabilities, but trousers and computer monitors involve very different ones. Hidalgo et 
al. (2007) apply network theory and develop the concept of “product space” to visualize 
“distance” between pairs of products by their relative similarities in needed capabilities. 

The product space looks like a forest, where each tree corresponds to a product. An 
interesting point is that the forest is heterogeneous: in the dense part, many products 
are closely linked to each other; while in the periphery, products are only weakly linked 
to each other. To explain structural transformation, Hausmann and Klinger (2006) use 
the metaphor of a forest and monkeys. Structural transformation is the process where 
monkeys jump around from tree to tree. They argue that structural transformation 
tends to favor “nearby” products since they require similar capabilities that the country 
has already developed for the current exports. In the metaphor, monkeys can jump to 
nearby trees, but cannot easily jump to faraway trees. This implies “path-dependency” in 
structural transformation, and supports the finding by Hausmann et al. (2005) that export 
sophistication is a robust predictor of subsequent growth.   

Developing countries need to diversify their economies toward sophisticated products. 
However, product diversification is far from an autonomous process that market forces 
can induce. Producing new goods is rife with market failures, such as coordination and 
information externalities (Hausmann and Rodrik 2006). Coordination failures occur when 
the return to one investment depends on whether some other investment is also made. 
Investments in new products are profitable only if other related investments are made 
simultaneously. If an entrepreneur fails in his investment in new products, he will bear the 
full cost of his failures. If, however, he succeeds, he will not be fully remunerated because 
other entrants will easily copy his findings. These failures prevent entrepreneurs from 
investing in new products by reducing incentives for self-discovery, although their success 
can produce high social returns. In this context, Hausmann and Rodrik propose a new 
type of industrial policy targeted at new products.

The rest of the paper proceeds as follows. Section II analyzes structural transformation in 
the Kyrgyz Republic through the new tools of Hausmann and Klinger (2007) and Hidalgo 
et al. (2007). Section III discusses policy options to facilitate the process of export 
sophistication in the country. There is a brief summary in the last section. 
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II. Structural Transformation

The Kyrgyz Republic is a low-income country with a gross national income per capita of 
$780 as of 2008 (World Bank 2008). The country is landlocked and mostly mountainous. 
After the collapse of the Soviet Union, the country suffered one of the worst economic 
declines in the region. In 1995, gross domestic product (GDP) declined to 50% of the 
1990s level, and all economic indicators deteriorated: hyperinflation, high unemployment, 
and a rise in poverty. The country has since undertaken significant structural reforms, 
including land reforms, introduction of the national currency with full convertibility, 
privatization of state enterprises, and reduction of import tariffs. The business and 
investment climates have also improved. During the 1990s, the Kyrgyz Republic was one 
of the leading reformers among former Soviet Union countries, and in 1998, it was the 
first to join the World Trade Organization (WTO). The economy has now become the most 
open in Central Asia, and it has a liberalized trade regime. Since 1998, the economy has 
grown at an average of about 4% per annum.

This paper’s primary source of trade data is the United Nations Commodity Trade 
Statistics. It uses data at the 4-digit level of disaggregation under the SITC Revision 2 
classification. There are 779 products at this level. Two adjustments to the data have 
been made: (i) where export data for some countries were not available, mirror statistics 
were used, i.e., import data of partner countries were aggregated to estimate the missing 
export data; and (ii) export values of some commodities were adjusted for prices using 
the International Monetary Fund Commodity Price Index to remove the effects of the 
global price hikes during 2001–2006.1 To exclude “transit” or “re-export” products from the 
Kyrgyz Republic’s exports, export data is estimated based on the available information on 
the country’s re-export products for recent years (Appendix 1).

Hausmann et al. (2006) propose to measure the level of sophistication of a country’s 
export basket (EXPY) in two steps. For each product, they compute the weighted average 
of the real per capita incomes (GDPPC) of the countries exporting that product with 
comparative advantage, where the weights are Balassa’s index of revealed comparative 
advantage (RCA) in that product (Balassa 1965).2 This index is called PRODY. It 
provides the income or productivity level associated with a product. Appendix 2 shows 
the distribution of PRODY of the 786 products, which ranges from $995 to $39,521 (in 
2005 purchasing power parity [PPP]). The EXPY for a country is then computed as the 
weighted average of the PRODY of the country’s export basket, where the weights are 
the shares of each product in the country’s total exports. PRODY (of product i) and EXPY 
(of country c) are defined as:

1 Crude oil (SITC code: 3330); Petroleum gas (3414); Copper ore (2871); Copper and copper alloys (6821); Aluminum 
(6841); and Gold, non-monetary (9710).

2 A country has RCA in a commodity if the share of that commodity in the country’s total export is more than the 
commodity’s share in total world export.
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where xvalci is the export value of product i by country c. 

Figure 1 shows the EXPY of the Kyrgyz Republic and those of some comparators. It 
clearly shows that the successful Asian economies have constantly upgraded their export 
baskets. In contrast, the path of EXPY of the Kyrgyz Republic does not show the same 
upward trend. The country’s EXPY declined until the end of the 1990s. Restructuring of 
the Soviet era’s state enterprises, which produced relatively sophisticated products such 
as iron and steel, metal, and industrial machinery, explains this decline (Appendix 3 lists 
the major products that lost comparative advantage in the transition period). Table 1 and 
Figure 2 show that the export share of the most sophisticated product group decreased 
during this period.

Afterwards, the Kyrgyz Republic’s EXPY stagnated until 2004, and gradually improved 
up to 2006. The current level of product sophistication is lower than those of neighboring 
countries such as Kazakhstan and Uzbekistan, and much lower than those of the 
successful Asian economies. The country’s high dependence on traditional less 
sophisticated products such as gold (nonmonetary), raw cotton, and electric current, is 
the key factor of this stagnation (Table 2).

Table 1: Export Share by PRODY Classification

PRODY Class 1993 1996 2000 2004 2006

Very High (top 20%) 16.1 7.5 3.1 1.7 4.6

High 15.1 4.6 4.4 7.3 13.9

Average 41.9 18.7 5.7 4.5 10.8

Low 18.6 33.4 30.1 22.8 22.3

Very Low (lowest 20%) 8.3 35.8 56.7 63.7 48.4

Total 100 100 100 100 100
Source:  Authors’ calculations.

4 |  ADB Economics Working Paper Series No. 200



Figure 1: Trend in EXPY
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Figure 2.   Export Share of the Most Sophisticated Commodity Group (highest 20%)
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Table 2: Export Sophistication and Trend in Export Shares of Top 20 Export Commodities, 
2006

Commodity Sophistication 1992 1995 2000 2005 2006

Gold, nonmonetary (excluding gold ores and 
concentrates)

3,180 19.85 38.91 27.44 16.96

Raw cotton, excluding linters, not carded or 
combed

2,036 4.29 5.25 6.38 7.61 6.34

Electric current 11,995 9.95 15.89 3.88 4.47
Glass, cast, rolled, etc., surface-ground, but no 

further worked
18,386 0.01 3.62 4.44

Cement 4,523 0.50 0.39 2.48 3.79
Electric filament lamps and discharge lamps; arc-

lamps
12,030 0.14 2.45 2.31 2.96 3.13

Beans, peas, other leguminous vegetables, dried, 
shelled

3,345 0.31 1.70 3.01

Plastic packing containers, lids, stoppers and other 
closures

12,477 0.03 0.01 1.11 2.71 2.92

Women’s, girls’, infants’ outerwear; textile, not 
knitted or crocheted; blouses

7,436 0.00 0.94 2.28

Milk and cream fresh, not concentrated or 
sweetened

18,405 0.33 0.10 1.38 2.23

Other parts and accessories, for vehicles of 
headings 722, 781-783

20,156 2.48 1.06 0.44 1.80 1.78

Women’s, girls’, infants’ outerwear; textile, not 
knitted or crocheted; suits and costumes

4,571 0.00 0.93 1.72

Tobacco, not stripped 2,695 3.14 5.90 1.99 1.71
Construction materials, of asbestos-cement or 

fiber-cement, etc.
8,923 0.42 0.61 1.93 1.62

Waste and scrap metal of iron or steel 8,710 0.15 0.81 2.15 1.60
Margarine, imitation lard and other prepared 

edible fats, nes
8,390 0.02 0.03 0.33 1.46

Special transactions, commodity not classified 
according to class

20,059 0.12 0.75 4.12 1.39

Calf skins, raw, whether or not split 4,403 0.53 0.52 0.17 0.64 1.37
Women’s, girls’, infants’ outerwear; textile, not 

knitted or crocheted; skirts
7,691 0.00 0.33 1.26

Other nonferrous base metal waste and scrap, nes 8,291 2.83 3.83 4.91 0.73 1.04
Subtotal 30.3 28.4 78.3 69.7 64.5

Sophistication at the country level (EXPY) 10,334 11,220 7,421 8,552 9,521
Source:  Authors’ calculations.

Structural transformation in the Kyrgyz Republic can be analyzed by studying the 
country’s product space. Central to the construction of the product space is the idea that 
the ability of a country to export a new product depends on its ability to export similar 
products. Hidalgo et al. (2007) capture this notion of similarity between a pair of products, 
called “proximity”, by observing trade outcomes rather than by looking at physical 
similarities between products or their inputs. A critical assumption here is that if the 
needed capabilities to produce two different products are similar, this would be revealed 
in the fact that the countries that export one good also export the other one.
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If every country that exports a product also exports another product, then these two 
products must involve similar capabilities. On the other hand, if every country that 
exports a product does not export another product, then these two products must involve 
different capabilities. This led to the use of conditional probabilities to measure the 
similarity between the two products. “Proximity” is measured as the minimum between 
the probability that countries export product i given that they already export product j; and 
the probability that countries export product j given that they already export product i. The 
reason to take the minimum of the two probabilities is to create a symmetric measure of 
distance for a pair of products. Formally, the proximity between products i and j is defined 
as: 

ϕij i j j iP x x P x x= = =( ) = =( ){ }min | , | ,1 1 1 1

where xi = 1 implies that, for every country C and commodity i, RCAci > 1.

Figure 3 shows the product space. The different circles (nodes) represent products, and 
the node size is proportional to world trade value. Colors represent different product 
groups according to Leamer’s classification by factor intensity. The colors of the lines that 
connect the nodes represent the distance (proximity) between a pair of products: red is 
the closest, followed by dark blue, yellow, and light blue. Each product is connected to its 
closest neighbor and to all others that are at distances that correspond to either red or 
dark blue lines. 

For each product, we can measure the strength of the linkages with other products by 
simply adding up the proximities leading to that product. This index, called “Path”, shows 
which products are in a dense part of the product space, and which are on the periphery. 
The path of product i is defined as:

Path i ij
j

 = ∑ϕ

The product space is highly heterogeneous: in the dense part, many products, particularly 
machinery, chemicals, and other capital-intensive products are closely connected to each 
other; while in the periphery, products such as natural resources and primary products 
are only weakly connected to others. This means that products in the core part of the 
product space involve capabilities that can be redeployed to produce and export many 
other products; but those in the periphery cannot. Thus, countries that have already 
established comparative advantage in a well-connected part of the product space can 
move to other products with much more ease than those that have their export products 
in the periphery. 
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Figure 3: Product Space
 

Source:  Hidalgo et al. (2007).
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To visualize the degree of structural transformation that the Kyrgyz Republic has 
undergone, we highlight, using black squares, the products in which the country has 
comparative advantage in 1992, 1996, 2000, and 2006 (Figure 4). The country had 
comparative in several products in the core part of the forest in 1992 and 1996, but most 
of them disappeared in 2000 (see also Appendix 3). Between 2000 and 2006, some new 
black squares appeared in the garment cluster and in the core area of the product space. 
However, in general, black squares are scattered throughout the periphery of the product 
space, which implies that there is no easy way to redeploy the existing capabilities into 
new products.

Figure 4: Products Space of the Kyrgyz Republic
  

  

1992 1996

2000 2006
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How can we assess the potential for future structural transformation in the Kyrgyz 
Republic? Figure 5 maps the “unexploited products” of the country in the “density” 
(inverse) and PRODY space. “Unexploited products” are those in which the country has 
not yet developed comparative advantage. Thus, they can be regarded as an “opportunity 
set” for the future. “Density” measures how close (far) each unexploited product is to the 
country’s current export basket in terms of the capabilities it requires (Appendix 4). It is 
calculated as the sum of proximities between product j and all products that are exported 
with comparative advantage, scaled by the sum of all proximities leading to product j 
(Path j): 

By definition, density ranges between 0 and 1. The closer the density of a product is to 1, 
the “nearer” the product is to the country’s current export basket, thus, the more likely it is 
to be exported in the future with comparative advantage. The horizontal axis of Figure 5 
is the inverse of the density, thus products toward the left side are “nearby”, that is, those 
that use similar capabilities to those used by current export basket.

Compared with the successful Asian countries and Germany,3 the unexploited product 
set by the Kyrgyz Republic displays two striking features. First, these products are, as 
a whole, located far away from the origin. This means that the capabilities embedded 
in the current export basket can hardly be used. It also means that the Kyrgyz Republic 
has not yet accumulated enough capabilities to jump into the production and export of 
sophisticated products. This is in sharp contrast with the People’s Republic of China 
(PRC) and India, where the set of unexploited products is very close to their current 
export baskets. These countries can easily develop comparative advantage in new 
products by applying the capabilities that they have accumulated. 

Second, the distribution of the unexploited products in the Kyrgyz Republic is upward-
sloping. This suggests a trade-off between distance and sophistication: the products 
that are closest to the current export basket are, theoretically, the ones that should be 
easier to export (because they are the ones that require similar capabilities to the ones 
the country already has), yet these products are not highly sophisticated. The more 
sophisticated products are further away. In the cases of the PRC and India, on the other 
hand, the degree of the trade-off is much lower since their opportunities are distributed 
on a vertical line. Furthermore, in Germany and Republic of Korea (henceforth Korea), 
the trade-off totally disappears and sophisticated products are closer to the current export 
basket than the less sophisticated ones. These countries can quickly upgrade their 
exports over time through easy jumps to the nearby and sophisticated products. These 
two features of the Kyrgyz Republic future opportunity set put some question marks on 
the possibilities and direction of future structural transformation. We address this in the 
next section.

3 Hidalgo et al. (2007) find that Germany is the most diversified country in the world.
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Figure 5: Unexploited Products in the PRODY and Distance Space
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Compared with other countries in the region, the Kyrgyz Republic has a better potential 
for product diversification, because it already has comparative advantage in several 
products in the core part of the product space (Appendix 5). As discussed earlier, those 
products in the core have strong links with other sophisticated products that the country 
does not yet export with comparative advantage. Hausmann and Klinger (2006) have also 
developed the concept of “open forest” to measure how valuable a country’s unoccupied 
trees are, by weighting the PRODY of each unexploited product by its distance to the 
current export products. The open forest for country c is defined as:

 

Open forest
x

x PRODYc
ij ci

ij
i

cj
ji

j = −
∑∑∑
ϕ

ϕ
( )1

A country with a higher open forest value has a better opportunity for product 
diversification.

Figure 6 shows the values of open forest for 105 countries and their per capita incomes 
in 2006. The estimated regression on income per capita, its square, and the investment–
output ratio is shown in Table 3. The relationship is quadratic, an inverted U-shape, 
indicating that open forest increases until a certain income level (about $27,000 in 2005 
PPP) and then starts declining. Open forest varies significantly across countries. There 
are relatively poor countries that have values of open forest as high as those of countries 
in the $20,000–40,000 per capita range. PRC, India, Indonesia, and Thailand are included 
in this group. The Kyrgyz Republic is not comparable with these countries, but it is the 
only country in Central Asia that has a higher open forest than the international average. 
This implies that given its income level, the Kyrgyz Republic has a better potential for 
product diversification. 

Table 3: Open Forest and GDP per Capita: Estimation Result (dependent: open forest)

Coefficient s.e. t-stat

GDP per capita 0.098 0.013 7.49

(GDP per capita)2 -0.000 0.000 -5.91

Investment–output ratio 24.921 11.201 2.22

Constant 253.0 241.6 1.05

R2 0.42

Note:  Countries with population less than 2 million were excluded.
Source:  Authors’ calculations.
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Figure 6: Open Forest in Kyrgyz Republic, 2006 ($ 2005, PPP)
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III. Policy Options

How can the Kyrgyz Republic diversify its production structure? As discussed earlier, the 
discovery process is rife with market failures, thus the government needs to intervene to 
help entrepreneurs jump into new products. For any type of intervention, policymakers 
need to choose target products. One might think this is because they cannot afford to 
deal with all products. But a much more important reason is that each product in the 
country’s opportunity set has a different possibility of export success depending on the 
availability of required capabilities. If there are plenty of nearby products, it is realistic to 
focus on these products since they can fully utilize the capabilities that the country has 
already developed.         

To this end, we classify all products in the Kyrgyz Republic’s unexploited opportunity set 
(a total of 337 products) into three groups depending on the “distance” from the current 
export products: “nearby” (Case A, products with inverse density less than 0.5 standard 
deviations below the average of all unexploited products); “middle” (Case B, products 
with inverse density between ±0.5 standard deviations around the average); and “far 
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away” (Case C: products with inverse density at least 0.5 standard deviations above the 
average).

One option for the government is to choose some products from the nearby group (Case 
A) as targets. There are 177 products in this group. The government needs to choose 
some products for policy targets. Several different selection criteria can be used. For 
instance, the government could select the most sophisticated products (i.e., those with a 
high PRODY); or products that can create more capabilities that can be applied to other 
products in the opportunity set (i.e., those with a high spill-over effect); or a combination 
of these criteria. It is also possible to select products with the highest global demand, or 
those with the highest labor absorption capacity; or the government can develop its own 
selection criteria depending on its policy priorities.       

We show here an example that uses each product’s “strategic value” as criterion, which 
measures the spill-over effect into other products. Products in the dense part of the 
product space require intensive capabilities that can be easily deployed into a wide range 
of other goods. Thus, successful production of these goods would create capabilities for 
other new products. On the other hand, producing goods in the periphery would offer 
little since capacities involved in these products cannot be easily applied to the export of 
other products (even if they have high PRODY). We define the “strategic value” of each 
unexploited product (product j) to capture this spill-over effect as:

Strategic value x PRODYj
ij

ij
j

ci
i

i = −
∑∑

ϕ
ϕ

( )1

for all i in the opportunity set and i ≠ j. The strategic value is the potential contribution 
of commodity j to the open forest if it is assumed to be exported with comparative 
advantage (Appendix 4). 

Our product selection has two steps: firstly, we choose the unexploited products with 
higher PRODYs than the national average (EXPY); secondly, we pick up the 20 products 
with the highest strategic value. Therefore, the selected products can directly improve 
the country’s export sophistication and also facilitate further structural transformation with 
their spill-over effect into other products. The selected products in each group are listed in 
Table 4. Our recommendation here is to select some products from the Case A (nearby) 
and focus public support on these products.
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Table 4: Commodities with the Highest Strategic Value, 2006

Case A: “Nearby” Commodities PRODY Strategic 
Value

Export Value 
(‘000 USD)

Other food-processing machinery and parts thereof, nes 22,863 14,235 129.9
Medicaments (including veterinary medicaments) 22,803 14,384 156.5
Wire rod of iron or steel 22,634 14,198 7.7
Base metal indoors sanitary ware, and parts thereof, nes 21,462 15,158 22.9
Plastic sanitary and toilet articles 20,877 16,324 6.9
Albuminoid substances; glues 19,195 14,198 419.1
Agricultural and horticultural machinery for soil preparation, etc 18,689 15,507 0.3
Gas, liquid, and electricity supply or production meters; etc. 18,344 14,861 0.3
Correspondence stationary 17,738 14,742 12.0
Structures and parts of, of iron, steel; plates, rods, and the like 16,897 14,924 480.8
Miscellaneous articles of base metal 16,645 16,803 132.6
Glassware (other than heading 66582), for indoor decoration 16,358 14,773 1.0
Articles of paper pulp, paper, paperboard or cellulose wadding, nes 16,050 14,160 106.6
Castings of iron or steel, in rough state 15,590 14,977 53.1
Wadding, wicks and textiles fabrics for use in machinery or plant 15,086 14,987 0.1
Sheet, plates, rolled of thickness less 3mm, of iron or steel 14,975 14,526 25.0
Other tubes and pipes, of iron or steel 13,633 14,376 13.7
Manufactures of asbestos; friction materials 12,185 14,406 0.5
Copper and copper alloys, worked 11,577 14,531 125.5
Polishes and creams, for furniture, floors, footwear, metals etc. 9,636 14,249 13.3

Source:  Authors’ calculations.

Case B: “Middle” Commodities PRODY Strategic 
Value

Export Value 
(‘000 USD)

Paper and paperboard, coated, impregnated, etc., in rolls or sheets 28,853 16,825 10.4
Agricultural machinery and appliances, nes, and parts thereof, nes 23,572 15,617 2.8
Parts, nes of the machinery falling within heading 7442 22,860 16,264 10.2
Harvesting and threshing machines; fodder presses, etc.; parts nes 21,071 16,473 141.0
Newspapers, journals, and periodicals 21,055 15,616 3.2
Wool; expanding or insulating mineral materials, nes 20,990 16,809 138.9
Nondomestic refrigerators and refrigerating equipment, parts, nes 20,836 15,960 643.2
Rolling mills, rolls therefor, and parts, nes of rolling mills 20,642 15,950 0.9
Phenoplasts 20,451 16,324 6.9
Miscellaneous articles of plastic 19,237 16,656 614.4
Materials of rubber 18,703 16,290 15.6
Glazes, driers, putty etc. 18,594 17,240 80.7
Other hand tools 17,780 15,812 33.1
Other articles of rubber, nes 17,727 17,197 54.4
Articles, nes, of copper, nickel, aluminium, lead, zinc and tin 17,147 15,992 23.3
Articles of iron or steel, nes 17,130 17,655 129.9
Tube and pipes fittings, of iron or steel 17,090 17,620 15.6
Nails, screws, nuts, bolts, rivets, etc., of iron, steel or copper 16,762 17,074 119.3
Other not mechanically propelled vehicles; and parts, nes 16,297 16,259 2.2
Fabrics of glass fiber (including narrow, pile fabrics, lace, etc.) 15,194 16,079 8.5

Source: Authors’ calculations.
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Case C: “Far Away” Commodities PRODY Strategic 
Value

Export Value 
(‘000 USD)

Parts, nes of the machines falling within heading 725 27,116 16,168 6.2
Work holders, dividing heads for machine-tools, etc.; tool holders 25,779 17,022 66.4
Parts, nes of the machines falling within headings 7435 and 7436 24,740 16,589 12.5
Parts, nes of machines falling within headings 72631, 7264, 7267 24,643 16,357 0.2
Cocks, valves and similar appliances, for pipes boiler shells, etc. 23,882 18,178 16.8
Parts, nes of pumps and liquids elevators falling in heading 742 23,548 17,818 142.4
Abrasive power or grain, on a base of woven fabrics 23,346 16,803 0.0
Parts, nes of and accessories for machine-tools of heading 736 22,673 16,446 52.2
Work trucks, of the type use in factories, dock areas, etc. 22,226 15,990 62.7
Interchangeable tools for hand or machine tools (tips, blades, etc.) 21,608 16,317 348.1
Shaft, crank, bearing housing, pulley and pulley blocks, etc. 21,376 16,385 978.1
Parts, nes of the pumps and compressor falling within heading 7431 20,849 16,355 3.2
Ball, roller or needle roller bearings 20,798 15,887 3.2
Motor vehicles piston engines, headings: 722; 78; 74411 and 95101 20,608 15,859 372.5
Other parts and accessories, for vehicles of headings 722, 781-783 20,156 18,087 10,001.0
Electrical insulating equipment 20,135 17,069 0.1
Monocarboxylic acids and their derivatives 19,942 16,493 5.0
Automotive electrical equipment; and parts thereof, nes 18,812 16,828 0.4
Air pumps, vacuum pumps and air or gas compressors 18,388 16,586 58.3
Filtering and purifying machinery, apparatus for liquids and gases 17,603 15,899 248.1

Source:  Authors’ calculations.

We emphasize that exclusively focusing public action on enhancing production 
possibilities around the existing capabilities may not produce the leaps that are often 
required to sustain growth. The Kyrgyz Republic is better positioned in the product space 
than its neighboring countries. However, compared to the successful Asian economies, 
the position of the Kyrgyz Republic in the product space is still poor. Therefore, 
policymakers may need to explore new areas of the product space, even products that 
are not so close to the current export products. For this reason, policymakers may 
consider selecting some products from the “middle” (Case B) and/or “far away” (Case 
C) groups that they would want to develop by providing the necessary public support. 
This option is more challenging since any product from these groups needs a different 
set of capabilities that the country probably does not have. In this sense, this option is 
for “strategic bets” to encourage investors to search for long-term opportunities in the 
country.

Once policymakers set some product targets, the next question is how to help private 
firms jump into these new products. There is no clear ex ante answer to this question. To 
design policies, policymakers need to know the impediments that entrepreneurs would 
face to export these products successfully. However, only entrepreneurs have such 
information. Thus, in no way can policymakers devise appropriate policies, ex ante, to 
help them. An effective solution to this problem is to set up institutions to interact with 
the private sector to uncover the most significant obstacles when firms try to export 

Table 4. continued.
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new goods, and determine what interventions are most likely to remove the identified 
obstacles. In this effort, government and entrepreneurs would jointly diagnose the 
problems, and also jointly develop remedies for generating new products. 

Some East Asian governments have developed mechanisms to undertake joint 
diagnostics with the private sector. For example, “policy councils” (shingikai) played a key 
role in Japan’s diagnostics process, when the country achieved a high growth rate in the 
1950s and 1960s, through the use of active industrial policies. The key players involved 
in the formulation of industrial policy were: (i) genkyoku—bureaus, divisions, and sections 
within ministries, particularly the Ministry of Industry and Trade (MITI); (ii) industrial 
associations; and (iii) policy councils. A genkyoku was responsible for one or another 
part of the relevant industry. Policy councils were consultative bodies whose deliberations 
were referred to in the process of policy formulation. They consisted of representatives of 
industry associations, former bureaucrats, scholars, and journalists. Each policy council 
focused on a specific industry to fit the different priorities, needs, and circumstances in 
individual industries. 

Policy councils were often criticized for being captive to the ministry. However, it was not 
the case that only issues in the ministry’s interest were discussed in the councils. Industry 
representatives and other members were also actively involved in these discussions 
to express their views. In fact, policy councils furnished good opportunities for the 
stakeholders to adjust proposals to reflect their joint interests. In a comprehensive study 
on Japan’s industrial policy, Komiya, Okuno, and Suzumura (1988) point out that policy 
councils were effective in collecting, exchanging, and disseminating information on the 
industry; on establishing consensus on policy matters; and also on setting up a long-term 
vision for the industry. 

As discussed earlier, it is not possible to devise, ex ante, policy actions for industrial 
support, since it all depends on the opportunities and constraints that will be identified 
through the public and private dialogue. These actions can take various forms such 
as low-cost finance, tax incentives, duty-free imports, subsidies, public research and 
development, subsidized vocational trainings etc. They may also be a set of standards 
and regulatory rules on product characteristics, provisions of market information etc. 
Appropriate forms of industrial support are product-specific. Policymakers need to find out 
the most appropriate form of intervention through the dialogue process. Nonetheless, it 
is possible to list some general “design principles” that can inform the formulation of the 
resulting industrial policies. They can be summarized into the following:

(i) Set clear objectives and targets: Public interventions will support clearly defined 
objectives, and will target groups of firms that produce/export specific products. 
The targets of public support should be viewed not as sectors but as activities. 
This facilitates structuring the support as a corrective to specific market failures 
instead of generic support for this or that sector. 
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(ii) Set monitoring and evaluation mechanisms with performance indicators and 
benchmarks: In line with the previous principle, establish benchmarks and use 
performance indicators to identify and measure outputs and outcomes. Use 
indicators to regularly monitor and evaluate the performance of firms and the 
effectiveness of the intervention in meeting objectives. In the absence of a 
clear idea of what constitutes success and observable criteria for monitoring it, 
failures can get entrenched. Recipients of subsidies can game public agencies 
and continue to ask and receive support despite poor outcomes. Bureaucrats 
administering incentives can claim success and keep their programs running.

(iii) Set sunset clauses and exit strategies: Interventions must be designed with an 
exit strategy after a fixed period, or after certain milestones are reached. One way 
to ensure that resources do not remain tied up for a long time in activities that are 
not paying off is to phase out support by default. Hence, every publicly supported 
project needs to have not only a clear statement ex ante of what constitutes 
success and failure, but also an automatic sunset clause for withdrawing support 
after an appropriate amount of time has elapsed.

(iv) Design interventions as simple and as flexible as possible: Follow a simple design 
that is easy to administer. Also, interventions must be flexible so that they can be 
fine-tuned after initial implementation in case they do not show optimal results.

(v) Introduce cost recovery (where applicable): Partial or full cost recovery must be 
built into the design to ensure sustainability and ownership of the intervention, and 
to separate the firms that value the service from those seeking free resources.

(vi) Participatory and transparent: Since the proposed dialogue will happen between 
the government and firms that produce a specific product, all information on 
public support should be disclosed so as not to give any impression that the 
government supports only a favored group. Details of the intervention as well as 
of its implementation and evaluation must meet standards of transparency, i.e., full 
public disclosure.

Hausmann and Rodrik (2003) and Rodrik (2004) recommend a “carrot-and-stick strategy” 
in the design of industrial policy. Since self-discovery of new goods requires rents for 
entrepreneurs, governments need to provide them with a carrot (trade protection, low-
cost finance, tax incentives, duty-free imports, etc.). This is important, but not the entire 
story. Governments also need to use a stick to enforce discipline among recipients 
of the carrot. To ensure that mistakes are not perpetuated and ineffective policies are 
phased out, the rents to entrepreneurs should be subjected to performance requirements, 
particularly export targets. Once policymakers know that a policy cannot work, it should 
be redesigned or eliminated. 
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Industrial policies in East Asia included both elements. In Korea and Taipei,China, 
interventions were always kept in check by the requirement that recipient firms become 
competitive in world markets, and some subsidies were contingent on their export 
performance (Rodrik 1994). Schuman (2009) illustrates an important aspect of Korea’s 
industrial policy: “He set up a “situation room” next to his office to supervise and track 
programs, held monthly and quarterly meetings with ministers, politicians, bankers, 
business leaders, and even labor chiefs to check their status. He harassed ministers with 
persistent phone calls to make sure they were meeting deadlines and targets”. “He” is 
President Park Chung Hee, who laid the foundation of “the Miracle of Han River”.  

Despite the strong theoretical case and the success stories of the East Asian countries, 
there remains much opposition to industrial policy. The conventional argument against 
industrial policy rests on the practical difficulties with its implementation. Governments 
do not possess enough information that would enable them to target their interventions 
appropriately (i.e., government cannot “pick winners”). Industrial policy induces corruption 
and rent seeking, and it works as a form of preferential policy just to transfer scarce 
public resources to politically connected groups. Our view is that these problems can be 
resolved by applying the designing principles that we discussed above. Thus, the key 
question on industrial policy is not “should we or should we not”, but “how to make it 
work” (Rodrik 2007).4 

IV. Concluding Remarks

In this paper, we have analyzed structural transformation in the Kyrgyz Republic by 
examining the level of sophistication in the country’s exports. We have found that the 
level of sophistication in the county’s exports is still low, and not comparable with those 
of the successful Asian economies. The Kyrgyz Republic is not yet well prepared for 
future jumps into the export of sophisticated products. However, the Kyrgyz Republic has 
a better opportunity set for structural transformation than other countries in Central Asia, 
since it has already developed comparative advantage in some products that are linked 
with the core of the product space. Thus, the key challenge for the Kyrgyz Republic is 
how to seize these opportunities.

Product diversification is unlikely to take place without direct government intervention 
due to coordination failures and information spillovers. Industrial policy is thus much 
needed to help entrepreneurs jump into new products. In this context, we propose that 
the government undertake a pilot test of the new dialogue mechanism with the private 
sector for a small group of selected products. A realistic option is to initiate the pilot test 

4 EBRD (2008) also argues that the difference between sucess and failure comes down to the detailed design of 
industrial policy and its effective implementation.
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with “nearby” products that can fully utilize the existing capabilities.5 Through the dialogue 
with the private sector, policymakers need to learn and identify obstacles to investments 
in new products and to design appropriate policies in response. 

In this approach, the pilots with some products may fail. The government may pick up 
losers rather than winners. Indeed, failures are inevitable. A more important requirement 
is that the government be able to recognize its mistakes and change course when 
needed (Rodrik 2007). In designing policies, it is important to develop a carrot-and-stick 
strategy, where the effectiveness of industrial support is constantly judged against the 
yardstick of performance to enforce discipline among entrepreneurs. The best principles 
of industrial support can work as safeguards against the failures. 

To be sure, market forces and private entrepreneurship are the key drivers of 
development. But it is only the government that could design the long-term vision of the 
economy. Policymakers need to steer the country’s path of capability accumulation to 
fulfill this vision. Industrial policy is not easy. The government’s roles in our argument go 
far beyond conventional tasks such as macroeconomic stabilization and sound business 
and investment climate. It requires competent bureaucrats under a strong political 
leadership that places a high priority on economic development. What matters most is, 
therefore, the government’s “capability” to design the institutional mechanism to remove 
market failures that block product diversification. The joint diagnosis with the private 
sector will pave the way for productive diversification that will drive development of the 
Kyrgyz economy.  

 

5 It is also possible to include in the test some distant products for “strategic bets” for future structural 
transformation.
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Appendix 1: Transit Exports in the Kyrgyz Republic
It is widely recognized that exports of the Kyrgyz Republic contain “transit” or “re-export’ products 
from neighboring countries, particularly from the PRC. As a WTO member country, it has 
preferential trade agreements with the PRC and other Central Asian countries, which creates 
an ideal environment for re-exports in the country. The re-exports need to be excluded from the 
country’s export basket because there is no value addition within the country. To estimate the 
extent of re-exports in our data, we used available re-export data from the UN Comtrade database. 
Disaggregated re-export data for the Kyrgyz Republic is available for 2005–2007. 

The first correction in this exercise is to consider all petroleum products (under SITC 3-digit codes 
333, 334, and 335) as re-exports since it is known that the Kyrgyz Republic does not produce 
these commodities. From this exercise it was found that the biggest re-export of the country, 
“Petroleum products, refined” (334), which accounts for about 60% of re-exports during 2005– 
2007, is not reflected under the 4-digit SITC classification. This implies that the data has already 
accounted for most of the country’s re-exports, and explains the smaller re-export ratios estimated. 

Appendix Figure 1.1: Re-export Ratio in the Kyrgyz Republic
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To account for the remaining re-exports, the country’s average re-export ratio for each commodity 
group from 2005 to 2007 is used and applied to previous years. Appendix Figure 1.1 shows the 
estimated export values that exclude re-exports and the re-export ratios during 1995–2005. While 
available information about re-exports at a disaggregated product level is limited, the estimate 
shows that there is no significant change in the findings above even if we re-exports using the 
4-digit SITC classification are excluded. Appendix Figure 1.2 shows a comparison between the 
product space of the Kyrgyz Republic for “adjusted (without re-exports)” and “unadjusted (with re-
exports)”.

Structural Transformation in the Kyrgyz Republic: Engineering Future Paths of Capability Accumulation | 21



Appendix Figure 1.2: Products Space in the Kyrgyz Republic “with” and “without”  
Re-exports

 

 

1992 original (with) 1992 adjusted (without)

2005 original (with) 2005 adjusted (without)
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Appendix 2: Level of Sophistication at the Product 
Level (PRODY)
Using trade data from UN Comtrade and PPP-adjusted GDP per capita data from the World 
Bank’s World Development Indicators, PRODY is calculated for a sample of 140 countries for 3 
years, from 2003 to 2005. While there are more countries reporting trade data, only countries that 
consistently reported for the 3-year period and had available GDP per capita data were included in 
the calculation. The average PRODY from 2003 to 2005 is then used to construct the EXPY index 
for all countries reporting trade data from 1992 to 2006. Appendix Figure 2.1 shows the distribution 
of PRODY, ranging from $39,521 (2005 PPP) to $1,393.

In Table 1 and Figure 2 in the text, the products are classified into five quintiles depending on the 
level of sophistication: very high (top 20%), high, average, low, and very low (lowest 20%).

Appendix Figure 2.1:  Distribution of PRODY
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Commodities with the highest PRODY
Furnace burners; mechanical stokers, etc., and parts thereof, nes 39,521
Angles, shapes, sections and sheet piling, of iron or steel 35,177
Sound recording tape, discs 33,809
Safety glass consisting of toughened or laminated glass, cut or not 32,232
Amide-function compounds; excluding urea 31,739

Commodities with the lowest PRODY
Groundnut (peanut) oil 1,640 
Cocoa beans, raw, roasted 1,592 
Cotton linters 1,542 
Vegetable plaiting materials 1,471 
Sesame seeds 1,393 
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Appendix 3: Sophisticated Products Disappeared 
during the Transition Period
Under the Soviet regime, the Kyrgyz Republic produced several highly sophisticated products 
located in the core part of the product space. The country lost comparative advantage in these 
products through the restructuring process of state enterprises during the transition toward a 
market economy. Appendix Table 3.1 lists the major products in which the country had comparative 
advantage in 1992 and/or 1996 but lost in 2000. All these products have higher PRODY than the 
national average of the country (EXPY).

Appendix Table 3.1: Sophisticated Products that Lost Comparative Advantage before 2000

Year SITC 
Code

Commodity Description PRODY Export 
Share (%)

RCA

1992 6760 Rails and railway track construction materials, of iron or steel  30,687 0.17 6.33
1992 6782 Seamless tubes, pipes; blanks for tubes and pipes, of iron or steel  15,112 0.95 6.27
1992 6996 Miscellaneous articles of base metal  16,645 0.17 2.34
1992 7219 Agricultural machinery and appliances, nes, and parts thereof, nes  23,572 0.12 2.94
1992 7234 Construction and mining machinery, nes  11,399 0.54 1.58
1992 7284 Machinery for specialized industries and parts thereof, nes  24,613 1.10 1.29
1992 7368 Work holders, dividing heads for machine-tools, etc.; tool holders  25,779 0.10 2.92
1992 7821 Motor vehicles for the transport of goods or materials  16,615 9.40 9.18
1996 6577 Wadding, wicks and textiles fabrics for use in machinery or plant  15,086 0.66 10.80
1996 6633 Manufactures of mineral materials, nes (other than ceramic)  16,591 0.27 3.14
1996 6635 Wool; expanding or insulating mineral materials, nes  20,990 0.21 7.67
1996 6782 Seamless tubes, pipes; blanks for tubes and pipes, of iron or steel  15,112 0.41 3.13
1996 6954 Interchangeable tools for hand or machine tools (tips, blades, etc.)  21,608 0.49 2.38
1996 6997 Articles of iron or steel, nes  17,130 0.49 2.55
1996 6998 Articles, nes, of copper, nickel, aluminium, lead, zinc and tin  17,147 0.15 1.18
1996 7234 Construction and mining machinery, nes  11,399 0.43 1.37
1996 7367 Other machines-tools for working metal or metal carbides, nes  20,258 0.13 1.16
1996 7368 Work holders, dividing heads for machine-tools, etc.; tool holders  25,779 0.28 7.61
1996 7422 Centrifugal pumps (other than those of heading 74281)  20,272 0.29 4.18
1996 7499 Other nonelectric parts and accessories of machinery, nes  28,754 0.39 1.55
1996 7868 Other not mechanically propelled vehicles; and parts, nes  16,297 0.07 1.10

Note:  Balassa’s (1965) revealed comparative advantage was >1 in year 1992/1996, but <1 in 2000.
Source:  Authors’ calculations.
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Appendix 4: “Density”, “Open Forest”, and “Strategic 
Value”
This appendix illustrates how these indices are computed with a simple example. Suppose that 
there are only five commodities Ci (i=1, 2,.., 5) in the product space, and country A exports 
commodities C1 and C2 with comparative advantage, and other products (C3, C4, and C5) are 
unexploited products (no comparative advantage). Appendix Figure 4.1 shows the product space 
of this country. 

Appendix Figure 4.1: Product Space of Country A
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Density is defined for each unexploited product. In this example, an unexploited product, say 
product C5, links with four products (C1, C2, C3, and C4). Each link with C5 has a different value of 
proximity. Some links are with products that have comparative advantage (C1 and C2), but others 
are with unexploited products (C3 and C4). Density of C5 is the sum of proximities with products 
that are currently exported with comparative advantage, divided by the sum of proximities with all 
products. If ϕij  is the proximity between products i and j, i j≠ , the density of C5 in country A is:
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By definition, density ranges between 0 and 1. If an unexploited product has links only with 
products that have comparative advantage, the density of that product is equal to 1. This implies 
that it is highly likely that the unexploited product can be exported in the future since required 
capabilities for that product are already developed for producing other products.  

Open Forest

Open forest measures the value of unexploited products at the country level taking account the 
distance from the country’s current export products. Open forest is defined as:
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Note that the weight of a PRODY above corresponds to the density of each unexploited product. 
Open forest of a country thus depends on: how close the unexploited products are to the products 
in which the country has already developed comparative advantage; and how sophisticated the 
unexploited products are. A higher value of open forest implies more opportunities to jump to new 
products.

Strategic Value

Successful export of each unexploited product has a different spill-over effect into other 
unexploited products, since each product involves a different set of capabilities. Some products 
can provide capabilities that can be applied to a wide range of products, but others cannot. The 
strategic value of a product precisely provides this information.

In the example, there are three unexploited products (C3, C4, and C5). Suppose country A will 
acquire comparative advantage in C5. Successful production of this product creates a new set of 
capabilities that entrepreneurs can also apply for C3 and C4. The strategic value of product C5 is 
defined as:  

Strategic value PRODYA 
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As illustrated in Appendix Figure 4.2, the strategic value of C5 represents how close the other 
unexploited products (C3 and C4) are to C5, and how sophisticated these products (PRODY3 and 
PRODY4) are. Products with high strategic values have wide-ranging effects on future structural 
transformation by creating capabilities to be allied for many unexploited products. 

Appendix Figure 4.2: New Product Space of Country A

4

3

1

5

2

26 |  ADB Economics Working Paper Series No. 200



Appendix 5: Kyrgyz Republic’s Export Products from 
the Core Part of the Product Space
Appendix Table 5.1:   Export Products Located in the “Core” Part of the Product Space,

2006
 

SITC 
Code

Commodity Description PRODY Export 
Share (%)

RCA

6760 Rails and railway track construction materials, of iron or steel 30,687 0.070 3.005
5157 Sulphonamides, sultones, and sultams 30,593 0.260 8.608
7413 Industrial and laboratory furnaces and ovens, etc., parts, nes 30,097 0.142 1.744
7284 Machinery for specialized industries and parts thereof, nes 24,613 0.818 1.017
7213 Dairy machinery, nes (including milking machines), and parts nes 23,139 0.014 1.045
7416 Machinery, plant, laboratory equipment for heating and cooling, nes 22,802 0.502 2.273
7281 Machine-tools for specialized industries; parts or accessories, nes 22,269 0.185 1.510
7111 Steam and other vapor-generated boilers; super-heated water boiler 19,022 0.060 5.191
7415 Air conditioning machines and parts thereof, nes 18,331 0.295 1.229
7435 Centrifuges 17,899 0.291 18.648
6992 Chain and parts thereof, of iron or steel 17,555 0.067 2.294
7283 Other mineral working machinery; and parts thereof, nes 16,388 0.625 5.311
6935 Gauze, cloth, grill, netting, reinforced fabric and the like 15,384 0.038 1.142
7922 Aircraft of an unladen weight not exceeding 2000 kg 15,002 0.076 8.092
6973 Domestic, nonelectric, heating, cooking apparatus, and parts, nes 13,849 0.093 1.038
5221 Chemical elements 13,551 0.456 5.226
6924 Cask, drums, etc, of iron, steel, aluminium, for packing goods 13,490 0.124 1.288
7131 Internal combustion piston engines, for aircraft, and parts, nes 13,417 0.041 1.574
7912 Other rail locomotives; tenders 13,044 0.016 1.259
7782 Electric filament lamps and discharge lamps; arc-lamps 12,030 3.131 22.771
7822 Special purpose motor lorries and vans 11,926 0.192 2.206
7234 Construction and mining machinery, nes 11,399 0.606 1.444
7921 Helicopters 10,731 0.627 13.751
7915 Railway and tramway freight, etc, not mechanically propelled 10,663 0.368 12.718
5914 Disinfectants, etc, for sale by retail or as preparation 10,590 0.025 1.126
7861 Trailers and transports containers 9,201 0.217 1.771
5629 Fertilizers, nes 8,576 0.325 5.474
6951 Hand tools, used in agriculture, horticulture or forestry 7,491 0.260 30.868

Note:  Products in “core” include machineries, chemicals, and metals.
Source:  Authors’ calculations. 
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