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The objective of this paper is to examine the impacts of land reform policies in CIS countries 
on agricultural performance, including growth and productivity. The focal thesis of the study 
is that agricultural development in CIS is mainly driven by policy factors, and it is changes in 
policies (whether agricultural or general economic) that cumulatively affect growth, 
employment, and productivity in the large rural sector in CIS. International development 
organizations, such as the World Bank, USAID, and FAO, have a clear role in these countries 
because of their large rural population and the strong dependence on agriculture as a source 
of family incomes. Continuing policy advice can help on two interlinked levels: (a) helping 
CIS farmers achieve higher profitability and thus accelerate capital formation through 
farming activities; (b) helping CIS farmers use their accumulated profits to diversify into 
non-agricultural activities as an essential component of a new rural (as distinct from 
agricultural) development orientation. 
 
The data used in this report are taken from official statistical sources of the 12 CIS countries. 
An authoritative database is published annually on a CD-ROM by the Interstate Statistical 
Committee of the CIS in Moscow, utilizing statistics regularly reported by the member 
countries. In this study we have used the 2005 database (CIS, 2005). The CIS database covers 
all the years from 1980 to 2004, and thus provides a useful comparative view of the last 
decade of the Soviet regime and the 15 years of transition. Some inevitable gaps in the CIS 
database have been filled in from country yearbooks.  
 
Setting the stage 
 
The 12 former Soviet republics that form the Commonwealth of Independent States (CIS) 
span three geographical regions – the European part of the former Soviet Union, 
Transcaucasia, and Central Asia (Table 1). Russia is generally regarded as a “European” 
country, although a huge part of its territory (though not population) is in Asia. In addition to 
geographical location, the CIS countries are usually classified into “small” and “large” by 
both population and area. Turkmenistan is generally regarded as a “small” country because of 
its small population (5-6 million), although its territory – mostly desert – is the fourth largest 
in CIS after Russia, Kazakhstan, and Ukraine. Uzbekistan has a large population but a 
relatively small territory. It is accordingly classified as “medium” in Table 1 and is lumped 
with the small countries for purposes of analysis.  
 

                                                 
1 Paper prepared for Chinese Economic Society Europe Conference 2007, Economic Transition in Midlife: 
Lessons from the Development of Markets and Institutions, Portoroz, Slovenia, May 11-13, 2007. The analysis 
was developed during the months of July-October 2006 when the author was Visiting Expert at FAO’s Regional 
Office for Europe and Central Asia in Rome. Close collaboration with David Sedik, Head of the Regional 
Office’s Policy Assistance Branch (REUP), greatly contributed to this study. 
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Table 1. A typology of CIS countries 
 Location Size Income categories ECA Agricultural 

Policy Index (2004) 
ECA Land Reform 
Index (2004) 

Russia “Europe” Large Middle Income 6.2 5 
Ukraine “Europe” Large Lower Middle Income 6.2 6 
Belarus “Europe” Large Middle Income 2.6 2 
Moldova “Europe” Small Low Income 6.0 7 
Armenia Transcaucasia Small Low Income 7.8 9 
Georgia Transcaucasia Small Low Income 6.0 7 
Azerbaijan Transcaucasia Small Low Income 6.6 9 
Kazakhstan Central Asia Large Middle Income 6.2 5 
Kyrgyzstan Central Asia Small Low Income 7.4 8 
Tajikistan Central Asia Small Low Income 5.2 6 
Turkmenistan Central Asia Small Lower Middle Income 1.8 2 
Uzbekistan Central Asia Medium Low Income 4.0 5 
 
Another useful classification of the CIS countries is into “poor” and “not poor”. This 
classification can be based, in particular, on GNI per capita, which is shown in Figure 1 for 
all 12 countries (in PPP $). In Table 1, the 12 countries are categorized into Low Income, 
Lower Middle Income, and Middle Income based on WDI thresholds for these income 
categories (the GNI data for Turkmenistan and its classification as an LMI country are 
doubtful). The analysis that follows mainly concentrates on the Low Income countries, 
including Turkmenistan, whose classification as an LMI country is highly doubtful. 
Kazakhstan is usually included in the set of countries for comparison. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Figure 1. 
 
 

The last two columns in Table 1 give the World Bank’s ECA Agricultural Policy Reform 
Index and the ECA Land Reform Index, which quantify the status of agricultural reforms in 
each country as of the end of 2004.2 The ECA Agricultural Policy Index is a composite 
measure that incorporates progress with land reform (as expressed by the Land Reform Index) 
and four additional components: liberalization of agricultural markets, privatization and 
demonopolization of agricultural services (both upstream and downstream), establishment of 
an institutional framework for market agriculture, and development of rural finance.  
 

                                                 
2 The World Bank’s ECA Agricultural Policy Reform Index was introduced in 1997 (Csaki and Nash, 1998) and 
subsequently updated on an annual basis. For latest updates see Csaki and Kray (2005).  
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The ECA Agricultural Policy Reform Index is constructed on a scale from 1 to 10, where 1 
corresponds to a command economy and 10 to an economy with completed market reforms. 
Accordingly, countries with policy reform index above 7 are characterized as advanced 
reformers, countries with policy reform index between 6 and 7 are moderate reformers, and 
countries with policy reform index below 6 are slow reformers. Among the CIS countries, 
only Armenia and Kyrgyzstan are advanced reformers. Most countries – Russia, Ukraine, 
Kazakhstan, Moldova, Azerbaijan, Georgia – are moderate reformers. Belarus and three 
Central Asian States – Tajikistan, Turkmenistan, and Uzbekistan – are classified as slow 
reformers. In terms of regional classification, all three Transcaucasian countries are in the top 
two groups of advanced in moderate reformers, whereas three of the five Central Asian states 
(with the exception of Kyrgyzstan and Kazakhstan) are in the bottom group of slow reformers. 
The ranking by the ECA Agricultural Policy Index is closely correlated with rankings by 
other popular indices, such as the EBRD Transition Index or the Freedom House Index. 
 
Land reform and changing farm structure in CIS  
 
The land reform component of the ECA Agricultural Policy Index (see the last column in 
Table 1) essentially measures how far land tenure and farm structure have advanced from the 
socialist model of predominantly large-scale collective agriculture to the market model with 
predominance of relatively small family-operated units. This approach to land reform 
emphasizes individualization of agriculture – and not just privatization of land in the formal 
sense of ownership transfer from the state to private owners or the establishment of 
sophisticated land titling and registration systems. Table 2 summarizes the different forms of 
land tenure and farm structure that have emerged across the CIS countries as a result of 
differences in the implementation of land reform. 
 
Table 2. Differences in implementation of land reform in CIS 
 Potential 

private land 
ownership 

Allocation 
strategy 

Transferability Farm organization Watershed date for 
individualization  

Armenia All Plots Buy/sell, lease Individual 1992 
Georgia All Plots Buy/sell, lease Individual 1992 
Azerbaijan All Plots Buy/sell, lease Individual 1996 
Moldova All Shares to plots Buy/sell, lease Individual + corporate 1998 
Ukraine All Shares to plots Buy/sell, lease Individual + corporate 2000 
Kyrgyzstan All Shares to plots Buy/sell, lease Individual + corporate  1998 
Kazakhstan All Shares to plots* Buy/sell, lease Individual + corporate 2003 
Russia All Shares Buy/sell, lease Corporate + individual ** 
Tajikistan None Shares to plots Use rights Individual + corporate 1999 
Turkmenistan All Leasehold None Individual leaseholds 1998 
Uzbekistan None Leasehold None Individual leaseholds 2004 
Belarus Household 

plots only 
None None Corporate + individual ** 

*The June 2003 Land Code practically annulled the permanent rights associated with land shares and forced the 
share-holders either to acquire a land plot from the state (by outright purchase or by leasing) or to invest the land 
share in the equity capital of a corporate farm.  
**In Russia and Belarus individual farms began to be created in 1992, but the process of individualization has 
not taken off as in other countries. 
 
Land privatization in the strictly legal sense of “destatization” of land ownership has been 
implemented by most CIS countries. Only three countries – Belarus, Uzbekistan, and 
Tajikistan – retain exclusive state ownership of land, while Turkmenistan allows a curious 
form of private land ownership that rules out transferability and is thus stripped of the main 
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characteristics of private property. Individualization of land tenure shows much greater 
diversity across the CIS countries. Armenia and Georgia resolutely individualized their 
agriculture back in 1992 by distributing all land traditionally held by large collectives to rural 
households. Azerbaijan followed in 1996. In these three countries, virtually all agricultural 
land today is in individual tenure and family farms produce almost the entire agricultural 
output. The average Land Reform Index for these three countries is accordingly 8.3 out of 10. 
At the other extreme we find Russia and Belarus, where family farms now exist in much 
greater numbers than before 1991, but 80%-90% of agricultural land is still controlled by 
large former collectives. The Land Reform Index for these conservative countries is 3.5. In 
the middle there are Moldova and Ukraine, with an average Land Reform Index of 6.5: these 
countries initially followed the Russian model of distributing land to the rural population in 
the form of paper certificates of entitlement (“land shares”) but ultimately began to convert 
the paper shares into physical land plots given to rural households (Moldova in 1998, Ukraine 
in 2000). In Central Asia, Turkmenistan and Uzbekistan follow their own peculiar strategy of 
farm individualization, which is based on leasehold arrangements entrusting the cultivation of 
farm land to rural families through lease contracts linked to production quotas. In Kazakhstan 
individual farms predominantly rely on land leased from the state, although private land 
ownership was formally recognized in the June 2003 Land Code. Tajik farmers 
individualized their holdings, mainly after 1999, by converting land shares to plots of state-
owned land in use rights. Kyrgyzstan made important progress toward full recognition of 
private land ownership in 1999-2000, and this policy change was followed by significant 
distribution of land to individuals and families. The Land Reform Index for Central Asian 
countries reflects the variability in their land reform policies, ranging from a low of 5 for 
Turkmenistan and Kazakhstan to a high of 8 for Kyrgyzstan. 
 



5 
 

Changes of agrarian scene 
 
Most CIS countries are generally regarded as highly agrarian, especially compared to 
Western Europe and North America. The rural or agrarian character of a country can be 
assessed by three indicators: the share of rural population (in percent of total population), the 
share of agricultural employment (in percent of total employment), and the share of 
agricultural Gross Value Added (GVA) in the country’s GDP. These components of a 
country’s agrarian profile are given in Table 3, which also calculates an ad hoc “agrarian 
index” of each country as the arithmetic average of the three components (the agrarian index 
is thus expressed in percent). This is an aggregate characteristic of a country’s agrarian nature 
(Figure 2). 
 
Table 3. The agrarian profile of CIS countries (2004 or latest available data) 

 
Share of rural 

population 

Share of 
agriculture in total 

employment 
Share of 

agriculture in GDP Agrarian index 
Azerbaijan 48.5 40.0 11.3 33.2 
Armenia 35.9 45.8 22.7 34.8 
Belarus 28.0 10.7 8.9 15.9 
Georgia 47.8 58.6 16.0 40.8 
Kazakhstan 42.9 33.2 7.9 28.0 
Kyrgyzstan 65.1 51.8 32.9 49.9 
Moldova 59.0 40.4 18.2 39.2 
Russia 27.0 11.0 5.1 14.4 
Tajikistan 73.6 67.6 24.2 55.1 
Turkmenistan 56.4 no data available 20.2 38.3 
Uzbekistan 62.6 no data available 28.3 45.4 
Ukraine 32.6 24.6 10.8 22.7 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
  Figure 2. 
 

 
The highest income countries – Russia, Belarus, Ukraine, and Kazakhstan – are also the least 
agrarian (Figure 2). The poorest country – Tajikistan – has the highest agrarian index. 
Overall, there is a strong negative correlation between the agrarian index and income per 
capita: as the agrarian index increases, GNI per capita decreases (see Figure 3; the 
coefficient of correlation is −0.9). This inverse relationship between the country’s agrarian 
profile and per capita income is a standard empirical fact in development economics 

Agrarian Index*

*Average of rural population share, ag employment share, and ag share in GDP
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(Chenery and Syrquin 1975). We now proceed to examine the changes in the components of 
the agrarian profile of CIS countries over time.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 Figure 3. 
 
 
 

Rural population 
 
Examining the changes in the share of rural population over time, we notice that the 12 CIS 
countries fall into three distinct groups (Table 4; Figures 4A, 4B, 4C):  

(1) The group of 5 countries where the average share of rural population increased between 
1980-90 and 1991-2005. These five countries – Kyrgyzstan, Tajikistan, Turkmenistan, 
Uzbekistan in Central Asia and Azerbaijan in Transcaucasis – are undergoing increasing 
ruralization, which is a surprising phenomenon in the developed world.  

(2) The three Slavic countries – Russia, Ukraine, and Belarus – are undergoing increasing 
urbanization, as is evident from the decrease in their share of rural population.  

(3) In the remaining four countries – Armenia and Georgia in Transcaucasia,  Kazakhstan in 
Central Asia, and Moldova in the European CIS – the share of rural population did not 
change over time. 
 
The share of rural population increased between 1980-90 and 1991-2005 in countries with 
growing rural population, such as Central Asia and Azerbaijan (see the last two columns in 
Table 4). This implies that the rural population in these countries is growing faster than the 
urban population – another facet of ruralization. On the other hand, in countries characterized 
by declining or unchanged share of rural population, the rural population is generally 
shrinking, either due to the overall population decline or to faster growth of urban population. 
The different growth patterns of rural population in the two groups of countries are shown in 
Figure 5, where the rural population index (with 1980=100) has been aggregated as the 
arithmetic average of the indices for the group of six countries with growing rural population 
and the group of six countries with declining rural population. 
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  Figure 4A. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
  Figure 4B. 
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Table 4. Changes in share of rural population between 1980-90 and 1997-2005 

Country 1980-90 1991-96 1997-05 

Direction of change 
from 1980-90 to 

1991-2005 

Rural 
population in 

percent of 1980 

Rural 
population 
trend since 

1980 
Tajikistan 67 71 73 Up 194 (2005) Growing 
Kyrgyzstan 62 63 65 Up 148 (2004) Growing 
Uzbekistan 59 61 62 Up 164 (2000) Growing 
Turkmenistan 54 55 56 Up 183 (2001) Growing 
Azerbaijan 47 47 49 Up 140 (2005) Growing 
Armenia 33 32 34 No change 109 (2005) Growing 
Moldova 57 54 58 No change/Down 88 (2004) Declining 
Georgia 47 46 47 No change 84 (2004) Declining 
Kazakhstan 44 44 44 No change 94 (2005) Declining 
Belarus 39 32 30 Down 65 (2005) Declining 
Ukraine 36 32 32 Down 80 (2005) Declining 
Russia 28 27 21 Down 92 (2005) Declining 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  Figure 5. 
 

 
Agricultural employment 
 
While the share of rural population behaved over time differently for different groups of 
countries, the share of agricultural employment increased over time in all CIS countries, 
except Belarus. Even in Russia and Ukraine, where the share of rural population declined, the 
share of employed in agriculture increased between 1980-89 and 1990-2004 (albeit slightly). 
The countries that showed the strongest increase in agricultural employment were Tajikistan, 
Kyrgyzstan, Armenia, and Moldova (Figure 6, Table 5). There is no clear relationship 
between the change in rural population and the change in agricultural employment in the two 
periods. 
 
The additional labor force came into agricultural through layoffs in manufacturing industries, 
as the share of industrial employment decreased in all CIS countries between 1980-89 and 
1990-2004. The share of employment in other sectors (services, construction, extractive 
industries) shows a variable pattern: in some countries these sectors absorbed part of the slack 
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from the shrinking industries, while in other countries these sectors also contributed to the 
increase in agricultural labor.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  Figure 6. 
 

 
 
Table  5. Changes in share of agricultural employment by subperiods between 1980 and 2004 (percent of 
all employed) 
 1980-89 1990-95 1996-04 1990-04 
Tajikistan 42 50 64 58 
Turkmenistan 40 43 47 45 
Uzbekistan 38 43 38 40 
Moldova 37 40 47 44 
Kyrgyzstan 32 39 49 45 
Azerbaijan 33 32 37 35 
Georgia 27 29 30 30 
Kazakhstan 23 23 28 26 
Armenia 20 29 43 37 
Ukraine 21 20 22 22 
Russia 14 14 16 15 
Belarus 23 19 14 17 
 
Figure 7 shows the changes in sectoral structure of employment between 1980-89 and 1990-
2004. The changes are in percentage points, calculated by taking the difference between the 
share of employment of each of the three sectors in 1980-89 and the corresponding share in 
1990-2004. The changes for the three sectors – agriculture, manufacturing industries, and 
other sectors – sum to zero in each country. The light-gray upward bars represent agriculture: 
here the change in share of agricultural employment was positive in all countries, except 
Belarus. The dark-gray bars represent the decline of the share of manufacturing industries in 
total employment: these bars always point downward, signifying decline in the share of 
industry in all CIS countries. Finally, the black bars represent the change in the share of 
employment in all other sectors: some point down (negative change), others point up 
(positive change). In terms of intersectoral labor flows we distinguish three groups of 
countries. In the first group (Armenia, Tajikistan, Kyrgyzstan, Moldova, and Turkmenistan) 
agriculture expanded at the expense of labor ejected from all non-agricultural sectors of the 
economy (including manufacturing industries). In the second group (Kazakhstan, Georgia, 
Azerbaijan, Russia, Ukraine, Uzbekistan), industry was the only source of labor for both 
agriculture and the other sectors of the economy (in these countries, the share of agricultural 
labor increased to a much smaller extent than in the first group). Finally, Belarus on its own 

Share of agricultural employment 1980-2004
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falls in the third group, where both agriculture and industry shrank, releasing labor for other 
sectors of the economy.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
  Figure 7. 
 

 
Table 6 shows the average sectoral structure of employment in three periods (1980-89, 1990-
95, and 1996-2004) obtained by aggregating the employment shares data over the CIS 
countries in the two main groups identified in Figure 7 (excluding Russia and Ukraine, as 
well as Belarus). The data in the table confirm the previous conclusions: the share of 
agriculture in employment increased for both groups of countries, but especially so for group 
A; the share of industry in employment declined for both groups roughly to the same extent; 
the share of employment in other sectors decreased for group A countries and did not change 
for group B countries. Agriculture thus absorbed the layoffs from all the sectors of the 
economy in group A countries and from industry only in group B countries. 
 
Table 6. Changes in sectoral structure of employment between 1980 and 2004 for the two groups of 
countries from Figure 7 
  Group A   Group B  

1980-89 1990-95 1996-2004 1980-89 1990-95 1996-2004 
Agriculture 34 40 50 30 32 39 
Industry 19 16 11 19 15 10 
Other sectors 47 44 39 51 53 51 
Group A: Arm, Taj, Kyr, Mol, Tur 
Group B: Kaz, Gru, Az, Uzb 
 
Figure 8 shows the average sectoral structure of employment in three periods obtained by 
aggregating the employment shares data over all CIS countries (except Russia, Ukraine, and 
Belarus), without dividing them into two groups. The figure clearly shows that, overall, the 
increase in share of agricultural employment was achieved primarily at the expense of layoffs 
in industry, as the share of the other sectors did not change much between the three periods. 
The results remain practically the same when Russia and Ukraine are included.  
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  Figure 8. 
 
 

 
Share of agriculture in GDP 
 
While many statistical data for CIS countries are available since 1980 (and even earlier), 
internationally acceptable GDP data began to be calculated as part of the new National 
Accounts systems that replaced the traditional Soviet “material product” statistics around 
1992. Comparable and consistent calculations of the share of agriculture in GDP across the 
CIS countries could therefore be carried out only for the period since 1993. Furthermore, 
absolute values of GDP required for calculating the share of agriculture are available only in 
current prices in national currencies, and constant-price data are published only in the form of 
year-to-year changes of total GDP.  
 
Subject to these restrictions, we proceeded to calculate the share of agriculture and the share 
of industry in GDP in current prices using the available data from 1993 through 2004 for 7 of 
the 12 CIS countries: Armenia, Georgia, Azerbaijan, Kazakhstan, Kyrgyzstan, Tajikistan, and 
Moldova. Two other Central Asian countries, Turkmenistan and Uzbekistan, had to be 
dropped from the analysis due to lack of data, while Russia, Ukraine, and Belarus were 
omitted as falling outside the scope of interest of the present study. 
 
Visual examination of the pooled data for the 7 countries followed by a simple trend analysis 
for 1993-2004 (Table 7) revealed two basic facts: (1) the share of agriculture in GDP 
declined over time (producing a trend line with a statistically significant negative coefficient); 
(2) the share of industry in GDP did not have a statistically significant trend coefficient 
(either positive or negative).  
 
Table 7. Trend analysis of shares of agriculture and industry in GDP for 7 CIS countries, 1993-2004 
 Trend coefficient 1993-2004 Significance R-square 
Share of agriculture in GDP −1.637 <0.0001 0.265 
Share of industry in GDP −0.052 0.8224 0.001 
 
Based on these preliminary findings, we divided the 12-year period 1993-2004 into two 6-
year subperiods 1993-1998 and 1999-2004 and calculated the average share of agriculture 
and industry in GDP by country for each subperiod. The results are presented in Figures 9A 
and 9B.  

Changes in sectoral structure of employment* 
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1980-89 1990-95 1996-2004
0%

20%

40%

60%

80%

100%

Agriculture
Industry
Other



12 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
  Figure 9A. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
   
  Figure 9B. 
 

 
These figures visually reinforce the trend results from Table 7. In Figure 9A, the share of 
agriculture in the second subperiod 1999-2004 is less than the share of agriculture in the first 
subperiod 1993-98 for each of the 7 countries shown: this is consistent with the negative 
trend coefficient for the share of agriculture in GDP in Table 7. In Figure 9B, the share of 
industry in 1999-2004 is higher than in 1993-98 for four of the seven countries (Azerbaijan, 
Georgia, Kazakhstan, and Kyrgyzstan), lower than in 1993-98 for two of the seven countries 
(Armenia and Moldova), and practically unchanged for one country (Tajikistan). This is 
again consistent with the trend analysis results, which give a zero trend coefficient for the 
share of industry in GDP.  
 
Table 8. Sectoral structure of GDP and its change over time for 7 CIS countries 
 1993-2004 1993-1998 1999-2004 
Agriculture 26 31 22 
Industry 23 22 23 
Other sectors 51 47 55 
 
The average sectoral structure of GDP for all seven countries is shown in Table 8. The two 
notable features of the observed changes over time are the decrease in the share of agriculture 
(from 31% of GDP in 1993-1998 to 22% in 1999-2004) and the increase of the other non-
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manufacturing sectors (construction, services, extractive industries, etc.) from 47% of GDP in 
1993-1998 to 55% in 1999-2004. 
 
Table 9. Change in relative productivity of labor in agriculture and industry between 1993-1998 and 
1999-2004 

 
Agriculture Industry 

1993-1998 1999-2004 1993-1998 1999-2004 
Azerbaijan 0.79 0.37 2.82 4.99 
Armenia 0.94 0.56 1.21 1.47 
Georgia 1.05 0.39 0.95 2.40 
Kazakhstan 0.56 0.26 1.50 2.27 
Kyrgyzstan 0.89 0.65 1.37 2.40 
Moldova 0.63 0.47 2.08 1.50 
Tajikistan 0.56 0.38 2.51 3.73 
Average (6 countries) 0.78 0.44 1.78 2.68 

 
We have observed previously that the share of employment in agriculture on the whole 
increased over time, whereas the share of employment in manufacturing industries decreased. 
We now see that the shares of the two sectors in GDP moved in opposite directions relative to 
their shares in employment. This suggests that the productivity of labor in agriculture may 
have declined over time, whereas the productivity of labor in industry may have increased. 
This conclusion, however, needs to be verified, as the employment and GDP data presented 
so far correspond to different time frames and to different sets of countries. Table 9 gives the 
relative productivity of labor in agriculture and industry, calculated as the ratio of the sectoral 
share in GDP to sectoral share in employment. The relative productivity for the entire 
economy of each country is 1, as 100% of GDP is produced by 100% of labor. Relative 
productivity of less than 1 implies that the corresponding sector is less efficient than the 
average for the economy as a whole, whereas relative productivity of more than 1 implies that 
the sector is more efficient than the economy on average. The results in Table 9 for a subset 
of 7 countries with full matching data for both employment and GDP shares support our 
tentative hypothesis: the relative productivity of agricultural labor was lower in 1999-2004 
than in 1993-1998 (0.44 compared with 0.78 for all 7 countries), whereas the relative 
productivity of labor in the manufacturing industries increased over time (2.68 in 1999-2004 
compared with 1.78 in 1993-1998). 
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Productivity of resource use in agriculture 
 
While agricultural production relies on a whole range of resources, land and labor are clearly 
the two main inputs. Fortunately, sufficiently reliable and consistent time-series data are 
available on both land and labor in official statistics of CIS countries. Information on other 
factors of production, such as farm machinery, capital assets, purchased inputs, fuel, is 
fragmentary and much less reliable and in most cases can be used only for cross-section 
analysis at a single point in time (e.g., in farm surveys). In this section we will describe the 
evolution of agricultural land and agricultural labor in CIS countries over time and apply this 
information to calculate the partial productivity of these factors.  
 
Evolution of agricultural land over time 
 
Agricultural land is naturally characterized by high inertia and we do not expect to see wild 
fluctuations in land stocks from year to year. During the last decade of Soviet rule (1980-89) 
agricultural land remained fairly constant in all CIS countries. After 1990, however, we are 
beginning to witness more variability, which may be attributable to purely technical reasons, 
i.e., changes in statistical systems, or to substantive changes in farm structure and producer 
behavior during the transition from plan to market. Table 10 presents information on changes 
in agricultural land in CIS countries from 1980 to 1989 and then to 2004. The information is 
presented as percentage change since 1980 for each country. 
 
Table 10. Change of agricultural land in CIS 1980-1989 and 1980-2004 (1980=100) 
 1980-1989 1980-2004 
 Percent of 1980 Characterization Percent of 1980 Characterization 
Turkmenistan 111 Increase (irrigation) 134 Increase (irrigation) 
Azerbaijan 102 No  significant change 113 Increase (irrigation) 
Armenia 101 No  significant change 104 No  significant change 
Tajikistan 102 No  significant change 98 No  significant change 
Moldova 98 No  significant change 95 No  significant change 
Georgia 101 No  significant change 94 No  significant change 
Belarus 97 No  significant change 92 No  significant change 
Ukraine 99 No  significant change 89 Moderate decline 
Russia 98 No  significant change 88 Moderate decline 
Uzbekistan 101 No  significant change 76 Significant decline 
Kyrgyzstan 100 No  significant change 45 Significant decline 
Kazakhstan 102 No  significant change 40 Significant decline 

 
During the Soviet period 1980-1989, agricultural land in all countries (with the exception of 
Turkmenistan) remained virtually constant, fluctuating within 2% up and down. 
Turkmenistan was the only exception, as ambitious irrigation projects in this desert country 
increased the stock of agricultural land by as much as 11% during the decade 1980-1989. The 
transition period brought significant variability in the behavior of agricultural land across 
countries. By 2004, Turkmenistan and Azerbaijan had much more agricultural land than in 
1980 (due to extensive irrigation projects). Uzbekistan and especially Kyrgyzstan and 
Kazakhstan had gone through a period of serious land abandonment. Russia and Ukraine 
registered moderate declines in agricultural land, also mainly through abandonment, while 
the remaining countries – Armenia, Tajikistan, Moldova, Georgia, and Belarus – maintained 
their agricultural land largely unchanged, although with a slight tendency to decline.  
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Evolution of agricultural labor over time 
 
In a previous section we showed that the share of agriculture in total employment (expressed 
in percent) increased over time in all CIS countries, with the exception of Belarus. We now 
proceed to examine the changes in the absolute number of employed in agriculture since 1980. 
Because of huge differences in scale (ranging from about 10 million employed in Russia to 
less than half a million in Armenia or Kyrgyzstan), the actual number of workers in each 
country is normalized to an index number with 1980=100. Changes in agricultural labor over 
time are thus expressed in percent of the number of employed in the base year of 1980.  
 
Figure 10 collapses the 12 time series into three aggregate curves: one for the three 
Transcaucasian countries (Armenia, Georgia, Azerbaijan), one for the five Central Asian 
countries (Kyrgyzstan, Tajikistan, Turkmenistan, Uzbekistan, and Kazakhstan), and one for 
the four “European” countries (Russia, Ukraine, Belarus, and Moldova). This classification is 
based on geographical location, ignoring the size. While all the Transcaucasian countries are 
small, the Central Asian group includes one large country (Kazakhstan) and the European 
group includes one small country (Moldova).  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  Figure 10. 
 

 
We see from Figure 10 that the agricultural labor in the European CIS countries is steadily 
(and fairly slowly) decreasing over time. This trend is not related to transition: it goes back to 
1980 and is part of the long-term of exit of labor from agriculture in the relatively developed 
and high-income countries of the European CIS. On the other hand, agricultural employment 
in Central Asia is increasing, and at that fairly rapidly. Again, this trend is observed since 
1980 and does not appear to be related to transition. It is apparently driven by the high 
population growth rates in these countries and the increasing rural population. Finally, in the 
three Transcaucasian countries agricultural labor began to grow in 1990, and it seems to be 
linked to transition, especially to the fast transformation of the farm structure from the 
traditional Soviet collectives to small family farms (it is empirically known that family farms 
act as “labor sink”, attracting much more workers per unit of land or unit of other resources 
than large corporate farms; see Lerman and Schreinemachers (2005)). 
 
It is tempting to hypothesize that the growth or decline of agricultural labor is linked at least 
to two factors: population growth and growth of non-agricultural sectors of the economy. 
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Population growth, and especially rural population growth, affects the supply of labor and 
may thus create upward pressures on agricultural labor. Growth in non-agricultural sectors of 
the economy (manufacturing industry, extractive industry, construction, transport, services) 
creates alternative employment opportunities and may thus encourage migration of labor out 
of agriculture. The reality is not as clear cut as this, and given the available statistics it is 
impossible to identify rigorously the drivers of agricultural employment. Thus, the share of 
agriculture in GDP is decreasing in all CIS countries: this is clear from Figure 9A, which 
shows the change in the share of agriculture in GDP for 7 of the 12 countries; the picture is 
practically the same for three additional countries – Russia, Ukraine, and Belarus; the 
remaining two countries – Turkmenistan and Uzbekistan – simply do not provide the relevant 
data. The share of non-agricultural sectors in GDP correspondingly increases in all CIS 
countries, and we cannot use this crude percentage statistic to explain the highly variable 
changes in agricultural labor. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
  Figure 11. 
 
 

 
The population growth statistics are better for our purposes, as the variability in annual 
population growth rates is quite high. Figure 11 shows for the 12 CIS countries the 
relationship between the annual rates of change in agricultural labor and  in rural population 
between 1990 and 2003. The coefficient of correlation is positive and significantly different 
from zero, but it is fairly low (0.5; the coefficient of correlation with total population growth 
is less than 0.3). Dichotomizing the 12 countries into those with growing rural population and 
those with declining rural population (6 countries in each group), we observe that in countries 
with growing rural population agricultural labor increases fairly fast (at an annual rate of 
nearly 3% between 1990 and 2003), whereas in countries with declining rural population 
agricultural labor declines (at an annual rate of 0.5% between 1990 and 2003). This provides 
some support for the hypothesis that population pressures are a driver for agricultural 
employment.  
 
Table 11 shows the average changes in rural population and in agricultural labor for the three 
regions presented in Figure 10. The decrease in agricultural labor in European CIS is 
associated with decreasing population in general and decreasing rural population in particular. 
The increase in agricultural labor in Central Asia and Transcaucasia is associated with 
increasing rural population. It is interesting to note the difference in changes in total 
population and rural population in Transcaucasia. Total population growth in the three 
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Transcaucasian countries is negative, and yet the rural population is increasing (albeit 
slightly). This is probably the result of civil unrest and outright war that plagued 
Transcaucasia in the early 1990s, resulting in massive refugee flows and urban-to-rural 
migration. Rural areas, with their promise of a private land plot that could be used in the least 
to grow food for the family, probably looked like an attractive option for urban people 
exposed to severe deprivation. The absolute and especially the relative increase in rural 
population drove up the agricultural employment in these countries.  
 
Table 11. Growth of population and agricultural labor 1990-2003 (annual rates of change in percent, 
unweighted averages) 
Region Population Rural population Agricultural labor 
Countries with increasing rural population 
(6) -0.83 -0.77 -0.51 
Countries with decreasing rural population 
(6) 1.22 1.74 2.97 
Central Asia (5) 1.29 1.63 2.79 
Transcaucasia (3) -0.50 0.15 3.16 
European CIS (4) -0.66 -0.70 -2.16 
 
Evolution of agricultural production over time 
 
The value of agricultural production (as measured by Gross Agricultural Output, or GAO) is 
the standard aggregated variable that expresses the output produced by given resources (land 
and labor in our case). In analyzing agricultural production trends in CIS, we are particularly 
fortunate in that consistent GAO data (in volume terms or constant prices) are available since 
1965 (and sometimes even earlier) for all 12 CIS countries. The period up to 1990 is covered 
for all former Soviet republics by the USSR Statistical Yearbooks; the period after 1990 is 
covered by the statistical publications of the CIS Central Statistical Bureau in Moscow (this 
database actually starts in 1980, providing a generous overlap that ensures consistency).  
 
GAO growth thus can be expressed in index numbers starting with 1965=100, 1980=100 (as 
our land and employment series), or 1990=100 (if only the transition period is of interest). To 
visualize long-term trends of agricultural performance, we start with Figure 12, which shows 
the average GAO curve for all 12 CIS countries in percent of 1965 (the black curve) and for 
comparison also in percent of 1980 (the gray curve). The GAO index numbers used to 
construct these curves were calculated as the simple (unweighted) arithmetic average of the 
12 index numbers for all CIS countries. The difference between the two curves is merely 
visual: the curve starting with 1965=100 shows a much longer growth period than the other 
curve truncated to start at 1980=100. In other respects, the two curves are identical, with an 
appropriate vertical shift representing the shift of base year from 1965 to 1980. 
 
The GAO curves clearly show that the agricultural history of the CIS during the last 40 years 
can be divided into four consecutive phases: 

(a) Rapid and continuous agricultural growth between 1965 and 1985 (the Soviet period 
before Gorbachev). 

(b) Stagnation going into slight decline between 1985 and 1990 (the last five years of the 
Soviet regime under Gorbachev). 

(c) Steep decline during the first years of transition (1990-1997). 

(d) General recovery manifested in resumption of agricultural growth after 1997-98. 
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The four phases are clearly related to the policy environment. The stable supportive 
environment characterizing the traditional Soviet attitude toward agriculture was responsible 
for the growth in 1965-85 (growth in production volumes, not necessarily in profitability or 
productivity). The weakening of the Soviet system under Gorbachev produced the stagnation 
phase in 1985-90. The dismantling of the command economy in 1990 with the ensuing 
disruption of all supply and marketing channels was responsible for the decline in the first 
half of the 1990s. Finally, the implementation of substantive reforms after 1997 – in 
particular transition to individual or family agriculture in a significant number of countries – 
triggered the recovery and resumption of agricultural growth.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
  Figure 12. 

 
 
Figure 13 decomposes the single CIS curve of Figure 12 into three regional curves (as in 
Figure 10): Transcaucasia, Central Asia, and the European CIS. The four phases – growth, 
stagnation, collapse, and recover – are clearly visible in each regional curve. The interesting 
difference is the shift of the point where recovery starts. In Transcaucasia recovery started in 
1991-92, because two of the three Transcaucasian countries – Armenia and Georgia – made 
resolute efforts to dismantle collective agriculture and distribute land to individual farms at 
the very beginning of transition. The rate of recovery subsequently accelerated in 1998, when 
Azerbaijan adopted a farm individualization policy. In the European CIS, recovery began 
around 1998, as two of the four countries – Ukraine and Moldova – began moving in earnest 
toward distribution of land plots to holders of paper land shares. The extent of the recovery in 
this group is moderate, because two other countries – Russia and Belarus – have not done 
much by way of actual land reform. Finally, the recovery in Central Asia began in 1996-1997, 
when all countries began implementing various reform measures in various ways. It is 
particularly important to note that both Turkmenistan and Uzbekistan contributed to this 
recovery despite their image as “slow reformers”, mainly because they allowed farm structure 
to shift from collective form of organization to family leaseholding. The traceable link 
between the beginning of recovery and the implementation of significant farm structure 
reforms provides further evidence of the importance of policy decisions on agricultural 
performance. 
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  Figure 13. 
 
 

 
Partial productivity of agricultural labor and land 
 
Productivity is usually calculated as the value of output per unit of input: output per worker is 
the partial productivity of labor, and output per hectare is the partial productivity of land. Up 
to 1990, the value of output was published by statistical organs in constant rubles for all 
former Soviet republics, and productivity could be computed in these constant rubles per 
worker or per hectare. After 1991 the CIS countries abandoned the ruble and switched to 
different national currencies, so that productivity measures calculated using the value of 
output become noncomparable across countries. An alternative approach in this setting is to 
calculate the productivity index as the ratio of the GAO index to the index of the 
corresponding input (labor or land), making sure that both indexes are expressed to the same 
base year (for a justification of this technique see Lerman, Csaki, and Feder 2004). We used 
the time series of index numbers for GAO, agricultural labor, and agricultural land to 
calculate for each country the two partial productivity indexes for the years 1980-2004 that 
include the different agricultural development phases discussed in the previous section.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
  Figure 14. 
 

 
Figure 14 shows the partial productivity curves aggregated over all CIS countries (simple 
average of the productivity index numbers). The productivity of both land and labor increased 
during the Soviet growth phase (up to about 1987) and then began to decline during the 

Land and Labor Productivity in CIS 1980-2004

1980 1985 1990 1995 2000 2005
0

20

40

60

80

100

120

140

Land
Labor

GAO 1965-2004: 
averages for 3 groups of countries

1965 1970 1975 1980 1985 1990 1995 2000 2005
0

50

100

150

200

250
1965=100

TransCau
CentAsia
European



20 
 

stagnation phase (1987-90). The decline accelerated during the transition period and 
agricultural labor productivity began to recover only in the late 1990s, when GAO growth 
had overtaken the general increase of agricultural labor. The productivity of land began to 
increase much earlier, in 1996, due to the huge abandonment of land (especially pastures) that 
Kazakhstan and Kyrgyzstan initiated at that time.  
 
The regional productivity curves obtained by decomposing the aggregate CIS curves into 
three regions are shown in Figures 15, 16, 17. The Transcaucasian countries were 
characterized by relatively constant productivity (of both land and labor) until about 1987, 
when productivity began to decline. Productivity of land bounced back already in 1993-94, 
probably due to the sweeping land reform that transferred land to individual farms. 
Productivity of labor generally stagnated, also probably as a result of the transition to 
predominantly individual farming, which acts as a “labor sink” (Lerman and 
Schreinemachers, 2005).  
 
In Central Asia, the productivity of both land and labor remained fairly constant until 1990, 
after which time the productivity of labor declined due to the growing population pressures. 
The productivity of land took off into the stratosphere in 1996, entirely due to the sweeping 
land abandonment programs in Kazakhstan and Kyrgyzstan. 
 
In the European CIS the productivity of land and labor follow identical paths: increase up to 
1989, decline between 1989 and 1997, recovery after 1997.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



21 
 

 
 
 
 
 
 
 
 
 
 
 
 
  Figure 15. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
  Figure 16. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  Figure 17. 
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Reallocation of productive resources: changes in crop/livestock mix 
 
We have examined the evolution of the two main agricultural resources – land and labor – 
and its impact on changes in partial productivity. Livestock is another important resource in 
agriculture, that alongside with land, contributes to GAO. In this section, we examine the 
changes in livestock in CIS and provide some evidence supporting the view that these 
changes came in response to market signals. 
 
 Prior to 1990, the 12 CIS countries fell into two evenly matched groups: a group of six 
countries with livestock production ranging over time in a rough band between 50% and 60% 
of GAO (“high livestock countries”); and a group of six countries with livestock production 
between 30%-40% of GAO (“low livestock countries”).3 The separation between the two 
bands was statistically significant (Figure 18). However, there was no clear regional 
attribution: the high-livestock group included two of the five Central Asian countries 
(Kazakhstan and Kyrgyzstan), three of the four European countries (Russia, Ukraine, 
Belarus), and one Transcaucasian country (Armenia). Three Central Asian countries 
(Tajikistan, Turkmenistan, Uzbekistan), two Transcaucasian countries (Azerbaijan and 
Georgia), and one European country (Moldova) were in the low-livestock group. On balance, 
the low-livestock group was mainly characteristic of Central Asia and Transcaucasia, while 
high-livestock production characterized mainly the European countries. Thus, the average 
share of livestock production in the European countries between 1980-89 was 52% of GAO, 
whereas in Transcaucasia and Central Asia the livestock share was 38% and 43%, 
respectively (Table 12). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  Figure 18. 
   

 
After 1990, all the 12 countries bunched together in one band, with livestock production 
varying over time mostly between 35% and 45% of GAO. The averages for the three regions 
converged to 40%-42% (Table 12), which is substantially below the “high” average for 
1980-89 and only slightly higher than the “low” average for 1980-89. Thus, on the whole, 

                                                 
3 The data available on crop/livestock proportions are heterogeneous: prior to 1990 the crop/livestock shares are 
reported based on constant prices; after 1992 the statistics are a mix of calculations based on current and 
constant prices. Moreover, the data for some countries are incomplete.  
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livestock production after 1992 became much less prominent in CIS than during the last 
decade of the Soviet era. 
 
Table 12. Share of livestock production, percent of GAO 
 1980-89 1992-2005 
“High” livestock production 57 47 
“Low” livestock production 33 36 
Transcaucasia 38 42 
Central Asia 43 40 
European CIS 52 42 
 
Changes in livestock numbers 
 
The decrease in the share of livestock in GAO is reflected in the dramatic reduction in herd 
size in CIS. The changes in herd size over time are expressed in terms of the livestock head 
index, which is based on the number of animals calculated in standard head by weighting the 
number of cattle, pigs, sheep, and poultry with weights 1, 0.1, 0.1, and 0.01 respectively.  
 
In all CIS countries (with the exception of Turkmenistan and Uzbekistan) the livestock herd 
in 2004 is much smaller than it was in the Soviet period up to 1990 (Figure 19A). The 
decline is particularly significant for the European CIS countries, where the livestock herd 
size today is a mere 40% of the herd in the Soviet era. In Transcaucasia and the three Central 
Asian countries the herd size appears to be recovering in recent years, but it is still 
substantially below the level observed in the 1980s. Figure 19A clearly shows three distinct 
patterns of herd size changes: the European CIS exhibits a steady downward trend  (which 
actually began back in 1985); in Transcaucasia, the fairly steep decline that had begun in 
1985 changed to recovery in the early 1990s; in Central Asia3(excluding Turkmenistan and 
Uzbekistan) the decline started much later, after the dissolution of the Soviet Union, and it 
changed to  recovery in 1996-97.  
 
Turkmenistan and Uzbekistan form a separate fourth pattern – no decline ever (Figure 19B). 
Turkmenistan especially stands out because of the steep increase in its livestock herd in 
recent years. It is noteworthy that the increase in livestock numbers began in 1997-98, just as 
Turkmenistan was shifting to family leasehold arrangements for crop production. The 
contractual obligations of the leaseholders to produce mainly the two “strategic” 
commodities – cotton and wheat – for state marketers encouraged an increase in livestock 
production in the small household plots, a family choice that ensured at least some 
diversification of income between revenues from the state (crop production) and sales in the 
market. 
 
In general, we observe in Figure 19A that the sharp downward adjustment of livestock 
changed to growth in countries with rapidly increasing population (Transcaucasia, Central 
Asia). Livestock production is highly labor intensive, and thus provides productive 
occupation to the growing rural population in these countries. 
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  Figure 19A. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
  Figure 19B. 

 
On the other hand, in the European CIS – Russia, Ukraine, Moldova – the decline in livestock 
accompanies a general downward decline of the population (see Figure 5). There is some 
evidence for these countries that the decline in livestock came as a response to lack of 
profitability in livestock production. In Russia, for instance, farms with profitable livestock 
enterprises maintained their herd, while farms with unprofitable livestock production reduced 
the herd by as much as 50%-60% between 1998 and 2003 (Table 13). In Ukraine, corporate 
farms had negative margins of −30% on livestock sales and positive margins close to +30% 
on crop sales (averages for 1995-2004). The reduction of the unprofitable livestock herd by 
as much as 80% between 1995 and 2004 reduced the number of corporate farms reporting 
losses from 80% of all farms in 1997-99 to 40% in 2000-2004. This market-driven behavior 
in the last decade in Ukraine contrasts sharply with the situation in the 1980s, during the era 
of central planning. Then, as today, crop production was profitable, whereas some livestock 
enterprises (especially pigs and sheep) were deeply unprofitable. Yet the herd size and the 
production volumes remained constant, and no attempt was made to adjust production in 
response to profit signals. A similar pattern is observed for Moldova.4 
  
                                                 
4 Data for Ukraine provided by N. Pugachev, Agricultural Policy Unit, Kiev. Data for Moldova provided by D. 
Cimpoies, Moldova Economics University, Chisinau. All data are based on official statistics. 
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Table 13. Change in herd size between 1998 and 2003 by livestock profitability categories (percent of 1998) 
 Profit rate 

>10% 
Profit rate 

0-10% 
Loss rate 

<10% 
Loss rate 

>10% 
All farms 

Dairy 88.4 73.1 67.0 39.0 58.5 
Beef 104.3 84.0 77.0 55.5 61.8 
Source: V. Uzun, Agrarian Institute, Moscow, based on official statistics (private communication). 
 
Conclusion: The link between performance and policy 
 
We have demonstrated that the long-term pattern of agricultural development in the former 
Soviet Union and today’s CIS countries is driven by the political environment (Figure 12). 
We have also demonstrated that the cumulative effect of reforms eventually produced a 
significant recovery in agriculture. This did not happen immediately, as it took a better part of 
10 years of sustained reforms for their impact to begin showing in agriculture, but eventually 
the predictions of Western scholars and experts materialized and agricultural growth resumed 
in the CIS countries. It is also quite clear that the exact timing of recovery is associated with 
the depth and decisiveness of agrarian reforms, specifically with the transition to individual 
farming. This link is demonstrated in Figure 13. 

 
 
 
 
 
 
 
 
 
 
 
 

  Figure 20. 
 
 
 

GAO growth in CIS is positively correlated with GDP growth (Figure 20), a well-known 
phenomenon in development economics. The existence of a positive correlation, however, 
does not specify the direction of causality: is it the general economic environment (GDP 
growth) that drives agriculture (GAO growth) or conversely, is it agricultural growth in the 
relatively agrarian CIS countries that drives the entire economy? Unfortunately, statistical 
tools do not help us to answer this question, and we are left with the conclusion that the two 
growth measures are closely interrelated, with each measure influencing the other in most 
cases. Overall economic growth thus appears to be conductive to growth in agriculture. 
Positive changes in the overall economic environment lead, among other things, to creation 
of functioning market services, which were missing in the command economy. The 
emergence of market services stimulates agricultural production through improved supply of 
farm inputs, better access to financial facilities, and improvements in sales and marketing 
channels. It is hard to imagine agricultural recovery in a country with a stagnating general 
economy, while a generally positive economic atmosphere reflected in a reasonable GDP 
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growth is likely to induce growth in agriculture. The positive correlation between GDP 
growth and agricultural growth justifies the general sequencing prescription, “get the 
economy in order, and agriculture will fix itself.”  
 
Following the cue of Figure 13, we have tried to explore more rigorously the link between 
agricultural performance and the most obvious manifestation of policy reform in agriculture – 
the share of land in individual use. We have accordingly ran hierarchical clustering of the CIS 
countries by the change in GAO from 1996 to 2004 as a performance measure and percent of 
agricultural  land in individual use in 2000 as a reform measure. Cluster analysis has 
produced four sharply differentiated clusters of countries, which are shown in Table 14 and 
again in Figure 21 (the numbers inside the cluster boundaries are the mean share of land in 
individual use and the cumulative GAO growth 1996-2004 from Table 14). In addition to the 
two basic variables used for clustering – agricultural growth as a performance measure and 
land in individual use as a reform measure – Table 14 shows two alternative reform measures: 
the ECA Agricultural Policy Reform Index and the Land Reform component of this policy 
index for the four clusters (for more details of these indexes see Table 1 and the discussion in 
the first section Setting the stage).  
 
Table 14. Hierarchical clustering  of CIS countries by agricultural growth and share of land in individual 
use 
Cluster  Land in 

individual use 
(2000) 

Cumulative GAO 
growth 1996-
2004  

ECA agricultural 
policy reform 
index* 

ECA land 
reform index* 

1 Az, Arm, Kyr, Taj 27.5 160.7 6.8 8 
2 Bel, Rus, Kaz 16.7 116.0 5 4 
3 Gru, Mol, Ukr 30.7 102.3 6.1 6.7 
4 Tur, Uzb 3.15 134.2 2.9 3.5 
* On a scale of 1 to 10, where 1 = command economy, 10 = economy with completed market reforms.  

 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 21. 
  
 
 

For clusters 1 and 2, higher agricultural growth goes with more land in individual use: in 
Figure 21 cluster 1 lies to the “northeast” of cluster 2. The two policy indexes move in the 
same direction: they are higher from cluster 1 than for cluster 2. All in all, cluster 1 
(Azerbaijan, Armenia, Kyrgyzstan,  and Tajikistan) has more land in individual use and is 
more advanced on the reform scale, and these factors are reflected in higher growth since 
1996.  
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Clusters 3 and 4 are outliers. Cluster 4 (Turkmenistan and Uzbekistan) should not surprise us: 
these countries do not have much land in individual use according to conventional statistics5,  
their policy reforms are negligible, and yet they report exceptionally robust agricultural 
growth – probably due to the vagaries of state controlled statistics. But cluster 3 – Georgia, 
Moldova, Ukraine – is a real surprise. These countries have a lot of land in individual use and 
yet they display very sluggish growth performance. The policy index may shed some light on 
this curious behavior: in these countries, the progress of reform is much below the level 
attained in cluster 1, where the countries have a comparable level of land individualization. 
Less progress with reform than in cluster 1 translates into less growth despite the relative 
high share of land in individual tenure. 
 
Table 15. Change in Total Factor Productivity (TFP) and ECA Policy Reform Index for CIS 

ECA policy index 1997 TFP growth 1992-97 
Armenia  7.4 22.9 
Georgia  6.2 32.9 
Russia  6.0 7.4 
Kyrgyzstan 5.8 −1.7 
Kazakhstan  5.8 −5.2 
Moldova  5.8 2.4 
Ukraine  5.4 2.5 
Azerbaijan  5.0 −3.9 
Tajikistan  3.8 −11.5 
Uzbekistan 2.2 −10.7 
Turkmenistan  1.8 −29.4 
Belarus  1.6 2.9 

Source: Lerman et al. (2003). 
 
While cluster analysis reveals a positive relationship between GAO growth and policy reform 
measures, we have been unable to detect a statistically significant correlation between various 
performance measures and policy reform indices using raw country data without clustering. 
Further evidence of the link between agricultural performance and policy reform at the 
country level is provided by Lerman et al. (2003), who estimate the growth in Total Factor 
Productivity (TFP) for the CIS countries between 1992 and 1997. TFP growth is calculated 
by standard Solow growth calculus taking the ratio of the change in output to the change in 
the aggregated basket of inputs.6 TFP growth aggregating changes in productivity of land, 
labor, and other farm inputs constitutes a much more appropriate measure of performance 
improvement than GAO growth. Unfortunately, TFP growth is much more difficult to 
estimate than GAO growth, which explains why it is only seldom used in analysis. The TFP 
growth for 1997-97 and the ECA Agricultural Policy Reform Index for 1997 are presented 
for the 12 CIS countries in Table 15. We clearly see a strong positive correlation between 
TFP growth and the policy reform index. The coefficient of correlation is 0.7, and only three 
countries – Kyrgyzstan, Kazakhstan, and Belarus – deviate from the nearly monotonic 
relationship between TFP growth and the policy index. These findings, like the clustering 
results, suggest that implemented policies affected recovery in agriculture. 
 

                                                 
5 Land in individual leasehold arrangements is not reported as individual tenure in the official statistics of these 
countries. 
6 The aggregated basket of inputs is calculated by weighting five conventional inputs – arable land, agricultural 
labor, farm machinery, fertilizer use, and livestock – by the coefficients of the meta-production function 
estimated for the CIS countries. 
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Our final attempt to link agricultural performance with policy reform is based on a totally 
non-agricultural measure of reform. This is the so-called Sachs-Warner Openness Indicator, 
which dichotomizes countries into “open” and “closed” by a trade-based measure 
incorporating three dimensions: tariffs, non-tariff barriers, and black-market premium on 
foreign exchange.7  
 
Prior to 1994, all CIS countries were classified as closed. In 1994 only two CIS countries 
were classified as open: Moldova and Kyrgyzstan. Four more countries “opened up” between 
1994 and 1996: Armenia, Georgia, Azerbaijan, Tajikistan. Russia and Ukraine were 
classified as closed even in 1999 (as were Belarus, Kazakhstan, Uzbekistan, and of course 
Turkmenistan). It may of interest to note that the open countries are “small” while the closed 
countries are “large”. 
 
We have calculated the cumulative growth in both GDP and GAO between 1990-1994 (the 
early reform phase) and then between 1994-2004 (the agricultural recovery phase). It turns 
out that the “open” countries did much worse than the “closed” countries in the early 
transition period 1990-1994 by both GDP growth and GAO growth. In fact, the “open” 
countries dropped much more than the “closed” countries during the initial decline phase. But 
then their rebound was much stronger in 1994-2004: the “open” countries overtook the 
“closed” countries by a very wide margin by both GDP and GAO. These results are 
summarized in Table 16.  
 
Table 16. Growth and openness in CIS countries: the decline period 1990-1994 and the recovery period 
1994-2004 

Openness status as of 1999 
Cumulative GDP growth Cumulative GAO growth 

1990-1994 1994-2004 1990-1994 1994-2004 
Open:  Armenia, Azerbaijan, Georgia, 

Kyrgyzstan, Moldova, Tajikistan −55.7 65.0 −35.1 43.3 
Closed:  Belarus, Russia, Ukraine, Kazakhstan, 

Turkmenistan, Uzbekistan −31.8 40.6 −22.9 5.0 
*Note: All CIS countries were “closed” before 1994. The “open” countries changed their status between 1994 
and 1996. 
 
While this evidence is not conclusive, it is certainly quite compelling. All this adds up to a 
fairly clear conclusion: better agricultural performance is achieved by countries that are more 
advanced on the path of reform, irrespective of how we measure reform – whether by share 
of land in individual farming, by agriculture-related policy reforms (as in the ECA index), or 
by non-agricultural reform indicators (the Openness Indicator). The weight of the cumulative 
evidence seems to support our initial hypothesis quite strongly. 
  

                                                 
7 The openness indicator was introduced by Sachs and Warner (1995); some fascinating update work was done 
by Wacziarg and Welch (2003). 



29 
 

References 
 
CIS (2005). Official Statistics of the Countries of the Commonwealth of Independent States, 
CD-ROM 2005-10, Interstate Statistical Committee of the CIS, Moscow. 
 
H. Chenery and M. Syrquin (1975): Patterns of Development 1950-1970, World Bank and 
Oxford University Press. 
 
C. Csaki and H. Kray (2005):  The Agrarian Economies of Central-Eastern Europe and the 
CIS: An Update on Status and Progress in 2004, World Bank, ECSSD Working Paper No. 40 
(June). 
 
C. Csaki and J. Nash (1998): The Agrarian Economies of Central and Eastern Europe and 
the CIS: Situation and Perspectives 1997, World Bank Discussion Paper 387. 
 
Z. Lerman, C. Csaki, and G. Feder (2004): Agriculture in Transition: Land Policies and 
Evolving Farm Structures in Post-Soviet Countries, Lexington Books, Lanham, MD. 
 
Z. Lerman and P. Schreinemachers (2005):  “Individual Farming as a Labor Sink: Evidence 
from Poland and Russia,” Comparative Economic Studies, Vol. 47, No. 4, pp. 675-695, 
(December). 
 
Z. Lerman, Y. Kislev, A. Kriss, and D. Biton (2003):  “Agricultural Output and Productivity 
in the Former Soviet Republics,” Economic Development and Cultural Change, Vol. 51, No. 
4, pp. 999-1018 (July). 
 
 J. Sachs and A. Warner (1995): “Economic Reform and the Process of Global Integration,” 
Brookings Papers on Economic Activity, 1, pp. 1-118. 
 
R. Wacziarg and K. Welch (2003): Trade Liberalization and Growth: New Evidence, 
National Bureau of Economic Research, Working Paper 10152 (December) 
[http://www.nber.org/papers/w10152] 
 



PREVIOUS DISCUSSION PAPERS 
 
1.01 Yoav Kislev - Water Markets (Hebrew). 
 
2.01 Or Goldfarb and Yoav Kislev - Incorporating Uncertainty in Water 

Management (Hebrew). 
 

3.01 Zvi Lerman, Yoav Kislev, Alon Kriss and David Biton - Agricultural Output 
  and Productivity in the Former Soviet Republics. 
 
4.01 Jonathan Lipow & Yakir Plessner - The Identification of Enemy Intentions 
  through Observation of Long Lead-Time Military Preparations. 
 
5.01 Csaba Csaki & Zvi Lerman - Land Reform and Farm Restructuring in 
  Moldova: A Real Breakthrough? 
 
6.01 Zvi Lerman - Perspectives on Future Research in Central and Eastern 

European Transition Agriculture. 
 
7.01 Zvi Lerman - A Decade of Land Reform and Farm Restructuring: What 
  Russia Can Learn from the World Experience. 
 
8.01 Zvi Lerman - Institutions and Technologies for Subsistence Agriculture: 
  How to Increase Commercialization. 
 
9.01 Yoav Kislev & Evgeniya Vaksin - The Water Economy of Israel--An 

Illustrated Review. (Hebrew). 
 
10.01 Csaba Csaki & Zvi Lerman - Land and Farm Structure in Poland. 
 
11.01 Yoav Kislev - The Water Economy of Israel. 
 
12.01 Or Goldfarb and Yoav Kislev - Water Management in Israel: Rules vs.  
  Discretion. 
 
1.02  Or Goldfarb and Yoav Kislev - A Sustainable Salt Regime in the Coastal  

Aquifer (Hebrew). 
 

2.02 Aliza Fleischer and Yacov Tsur - Measuring the Recreational Value of 
  Open Spaces. 
 
3.02 Yair Mundlak, Donald F. Larson and Rita Butzer - Determinants of 

Agricultural Growth in Thailand, Indonesia and The Philippines. 
 
4.02 Yacov Tsur and Amos Zemel - Growth, Scarcity and R&D. 
 
5.02 Ayal Kimhi - Socio-Economic Determinants of Health and Physical 
  Fitness in Southern Ethiopia. 
 
6.02 Yoav Kislev - Urban Water in Israel. 
 
7.02 Yoav Kislev -  A Lecture: Prices of Water in the Time of Desalination. 

  (Hebrew). 
 
 



 
8.02 Yacov Tsur and Amos Zemel - On Knowledge-Based Economic Growth. 
 
9.02 Yacov Tsur and Amos Zemel - Endangered aquifers: Groundwater 

management under  threats of catastrophic events.  
 
10.02 Uri Shani, Yacov Tsur and Amos Zemel - Optimal Dynamic Irrigation 

Schemes. 
 
1.03 Yoav Kislev - The Reform in the Prices of Water for Agriculture  (Hebrew). 
 
2.03 Yair Mundlak - Economic growth: Lessons from two centuries of American 
               Agriculture. 
 
3.03 Yoav Kislev - Sub-Optimal Allocation of Fresh Water. (Hebrew). 
 
4.03 Dirk J. Bezemer & Zvi Lerman - Rural Livelihoods in Armenia. 
 
5.03 Catherine Benjamin and Ayal Kimhi - Farm Work, Off-Farm Work, and 
   Hired Farm Labor: Estimating a Discrete-Choice Model of French Farm 
   Couples' Labor Decisions. 
 
6.03 Eli Feinerman, Israel Finkelshtain and Iddo Kan - On a Political Solution to 
   the Nimby Conflict. 
 
7.03 Arthur Fishman and Avi Simhon - Can Income Equality Increase 

Competitiveness? 
 
8.03 Zvika Neeman, Daniele Paserman and Avi Simhon - Corruption and 

Openness. 
 
9.03 Eric D. Gould, Omer Moav and Avi Simhon - The Mystery of Monogamy. 
 
10.03 Ayal Kimhi - Plot Size and Maize Productivity in Zambia: The 
  Inverse Relationship Re-examined. 
 
11.03 Zvi Lerman and Ivan Stanchin - New Contract Arrangements in Turkmen 
  Agriculture: Impacts on Productivity and Rural Incomes. 
 
12.03 Yoav Kislev and Evgeniya Vaksin - Statistical Atlas of Agriculture in 
  Israel - 2003-Update (Hebrew). 
 
1.04 Sanjaya DeSilva, Robert E. Evenson, Ayal Kimhi - Labor Supervision and 
  Transaction Costs: Evidence from Bicol Rice Farms. 
 
2.04 Ayal Kimhi - Economic Well-Being in Rural Communities in Israel. 
 
3.04 Ayal Kimhi - The Role of Agriculture in Rural Well-Being in Israel. 
 
4.04 Ayal Kimhi - Gender Differences in Health and Nutrition in Southern 
  Ethiopia. 
 
5.04 Aliza Fleischer and Yacov Tsur - The Amenity Value of Agricultural 
  Landscape and Rural-Urban Land Allocation. 
 



6.04 Yacov Tsur and Amos Zemel – Resource Exploitation, Biodiversity and 
Ecological Events. 

 
7.04 Yacov Tsur and Amos Zemel – Knowledge Spillover, Learning Incentives 

And Economic Growth. 
 
8.04 Ayal Kimhi – Growth, Inequality and Labor Markets in LDCs: A Survey. 
 
9.04 Ayal Kimhi – Gender and Intrahousehold Food Allocation in Southern 

Ethiopia 
 
10.04 Yael Kachel, Yoav Kislev & Israel Finkelshtain – Equilibrium Contracts in 

The Israeli Citrus Industry. 
 

11.04 Zvi Lerman, Csaba Csaki & Gershon Feder – Evolving Farm Structures and 
  Land Use Patterns in Former Socialist Countries. 
 
12.04 Margarita Grazhdaninova and Zvi Lerman – Allocative and Technical   
              Efficiency of Corporate Farms. 
 
13.04 Ruerd Ruben and Zvi Lerman – Why Nicaraguan Peasants Stay in 

Agricultural Production Cooperatives. 
 

14.04 William M. Liefert, Zvi Lerman, Bruce Gardner and Eugenia Serova - 
  Agricultural Labor in Russia: Efficiency and Profitability. 
 
1.05 Yacov Tsur and Amos Zemel – Resource Exploitation, Biodiversity Loss 

and Ecological Events. 
 
2.05 Zvi Lerman and Natalya Shagaida – Land Reform and Development of  

Agricultural Land Markets in Russia. 
 

3.05 Ziv Bar-Shira, Israel Finkelshtain and Avi Simhon – Regulating Irrigation via 
Block-Rate Pricing: An Econometric Analysis. 

 
4.05 Yacov Tsur and Amos Zemel – Welfare Measurement under Threats of 

Environmental Catastrophes. 
 
5.05 Avner Ahituv and Ayal Kimhi – The Joint Dynamics of Off-Farm 

Employment and the Level of Farm Activity. 
 
6.05 Aliza Fleischer and Marcelo Sternberg – The Economic Impact of Global 

Climate Change on Mediterranean Rangeland Ecosystems: A Space-
for-Time Approach. 

 
7.05 Yael Kachel and Israel Finkelshtain – Antitrust in the Agricultural Sector:   

A Comparative Review of Legislation in Israel, the United States and 
the European Union. 

 
8.05 Zvi Lerman – Farm Fragmentation and Productivity Evidence from Georgia. 
 
9.05 Zvi Lerman – The Impact of Land Reform on Rural Household Incomes in 

Transcaucasia and Central Asia. 
 
 



10.05 Zvi Lerman and Dragos Cimpoies – Land Consolidation as a Factor for 
  Successful Development of Agriculture in Moldova. 
 
11.05 Rimma Glukhikh, Zvi Lerman and Moshe Schwartz – Vulnerability and Risk 

Management among Turkmen Leaseholders. 
 
12.05 R.Glukhikh, M. Schwartz, and Z. Lerman – Turkmenistan’s New Private 

Farmers: The Effect of Human Capital on Performance. 
 
13.05 Ayal Kimhi and Hila Rekah – The Simultaneous Evolution of Farm Size and 

Specialization: Dynamic Panel Data Evidence from Israeli Farm 
Communities. 

 
14.05 Jonathan Lipow and Yakir Plessner - Death (Machines) and Taxes. 
 
1.06 Yacov Tsur and Amos Zemel – Regulating Environmental Threats. 
 
2.06 Yacov Tsur and Amos Zemel - Endogenous Recombinant Growth.  
 
3.06 Yuval Dolev and Ayal Kimhi – Survival and Growth of Family Farms in 

Israel: 1971-1995. 
 
4.06 Saul Lach, Yaacov Ritov and Avi Simhon – Longevity across Generations. 
 
5.06 Anat Tchetchik, Aliza Fleischer and Israel Finkelshtain – Differentiation & 

Synergies in Rural Tourism: Evidence from Israel.  
 

6.06 Israel Finkelshtain and Yael Kachel – The Organization of Agricultural 
Exports: Lessons from Reforms in Israel. 

 
7.06 Zvi Lerman, David Sedik, Nikolai Pugachev and Aleksandr Goncharuk – 

Ukraine after 2000: A Fundamental Change in Land and Farm 
Policy? 
 

8.06 Zvi Lerman and William R. Sutton – Productivity and Efficiency of 
Small and Large Farms in Moldova. 

 
9.06 Bruce Gardner and Zvi Lerman – Agricultural Cooperative Enterprise in 

the Transition from Socialist Collective Farming. 
 
10.06 Zvi Lerman and Dragos Cimpoies  - Duality of Farm Structure in 

Transition Agriculture: The Case of Moldova. 
 
11.06 Yael Kachel and Israel Finkelshtain – Economic Analysis of Cooperation 

In Fish Marketing. (Hebrew) 
 
12.06 Anat Tchetchik, Aliza Fleischer and Israel Finkelshtain – Rural Tourism: 

Developmelnt, Public Intervention and Lessons from the 
Israeli Experience. 

 
13.06 Gregory Brock, Margarita Grazhdaninova, Zvi Lerman, and Vasilii Uzun - 
  Technical Efficiency in Russian Agriculture. 



 
14.06 Amir Heiman and Oded Lowengart -  Ostrich or a Leopard – Communication 

Response Strategies to Post-Exposure of Negative Information about Health 
Hazards in Foods 

 
15.06 Ayal Kimhi and Ofir D. Rubin – Assessing the Response of Farm Households
 to Dairy Policy Reform in Israel. 
 
16.06 Iddo Kan, Ayal Kimhi and Zvi Lerman – Farm Output, Non-Farm Income, and 

Commercialization in Rural Georgia. 
 
17.06 Aliza Fleishcer and Judith Rivlin – Quality, Quantity and Time Issues in 

Demand for Vacations. 
 
 
1.07 Joseph Gogodze, Iddo Kan and Ayal Kimhi – Land Reform and Rural Well 

Being in the Republic of Georgia: 1996-2003.  
 
2.07 Uri Shani, Yacov Tsur, Amos Zemel & David Zilberman – Irrigation Production 

Functions with Water-Capital Substitution. 
 
3.07 Masahiko Gemma and Yacov Tsur – The Stabilization Value of Groundwater 

and Conjunctive Water Management under Uncertainty. 
 
4.07 Ayal Kimhi – Does Land Reform in Transition Countries Increase Child 

Labor? Evidence from the Republic of Georgia. 
 
5.07     Larry Karp and Yacov Tsur – Climate Policy When the Distant Future Matters: 
 Catastrophic Events with Hyperbolic Discounting. 
 
6.07 Gilad Axelrad and Eli Feinerman – Regional Planning of Wastewater Reuse 

for Irrigation and River Rehabilitation. 
 
7.07 Zvi Lerman – Land Reform, Farm Structure, and Agricultural Performance in 

CIS Countries. 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


