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Causes of the Widening Productivity Gaps 
Between Israel and the OECD:                 

A Multiyear Industry-Level Comparison 

Eitan Regev and Gilad Brand  

Abstract 

This chapter presents a novel detailed multiyear industry-level comparison 

of labor productivity growth in Israel and in 12 OECD countries (henceforth 

OECD12), and reveals the causes for the widening of productivity gaps from 

1995 to 2009. The comparison shows that five large industries are 

responsible for 81 percent of the total widening of the productivity gap. 

These industries provide products and services mainly to the local market 

and are mostly dependent on the local business environment. A comparison 

of industry-level productivity growth rates in Israel and in the OECD12 

over time reveals that the most significant factor affecting the ability of the 

different industries to reduce productivity gaps with the OECD12 is the 

degree of the industry’s exposure to competitive imports. Differences in the 

average number of work hours per worker can explain at most half of the gap 

in productivity per work hour, and cannot explain the widening of this gap 

over the last two decades. Nor can differences in industry composition 

explain the widening of the gap; in fact, they narrow it, mainly due to the 

fact that the relative share of the high-tech and finance sectors in Israel is 

larger than the average in the OECD12. The study findings point to the 

non-tradable service industries as the main contributors to the widening of 

the productivity gap relative to the OECD. This is perhaps indicative of 

defects and obstacles to competition in the local business environment such 

as excessive centralization and structural and regulatory barriers.  

 

                                                      
   Eitan Regev and Gilad Brand, researchers, Taub Center for Social Policy in 

Israel. This chapter presents some of the findings of a broader forthcoming 

study. The authors wish to thank Prof. Avi Weiss for his valuable comments,  
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Introduction 

“Productivity isn’t everything, but in the long run it is almost 

everything. A country’s ability to improve its standard of living 

over time depends almost entirely on its ability to raise its output 

per worker” (Krugman, 1994). 

 

Labor productivity reflects the economy’s manufacturing capacity given 

the inputs at its disposal. Productivity is commonly measured both per 

work hour (labor productivity) and per worker (output per worker). Labor 

productivity is defined as the ratio between GDP and total hours worked, 

and output per worker is defined as the ratio between GDP and the total 

number of workers in the economy. Productivity levels depend, among 

other things, on the level of efficiency of the work force and on the scope 

of investment in productive capital (such as machines, infrastructures and 

technological improvements). The higher the country’s productivity, the 

higher the per capita income, and the faster the productivity growth is, the 

faster the rise in the standard of living.  

Compared to most OECD countries productivity in Israel is low. 

Mainstream economic theory predicts that in the long run there should be 

a conditional convergence, i.e., a narrowing of productivity gaps between 

similar countries (subject to certain assumptions). However, in Israel’s 

case, there appears to be no convergence, but rather a widening of the 

productivity gaps with the OECD countries (Bank of Israel, 2013). This 

means that the growth of per capita income in Israel has been 

substantially lower than it could have been had labor productivity grown 

at a similar pace to that in the OECD.  

                                                      

   Dr. Dmitri Romanov for his guidance and assistance in developing the study, 

Hadas Fuchs for her help with the data collection, and Daniel Roash and Yair 

Ben Netanel from the Central Bureau of Statistics for their helpful insights 

and for providing vital data. 
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This phenomenon might indicate structural defects in the Israeli 

business environment and labor market, and in recent years has been a 

cause of concern for decision makers involved in shaping Israel’s 

economic policy. Various studies have attempted to get to the bottom of 

the problem and identify the root causes of the widening of the 

productivity gaps. Sarel (2013) analyzes the composition of industries (on 

the aggregate industry level) in Israel and in the OECD for 2008, and 

finds that the weight of the financial sector and social services in Israel is 

large relative to OECD countries, whereas the weight of manufacturing 

and commerce is relatively small. However, the analysis in this study is 

not detailed enough to accurately identify the problematic industries. The 

Bank of Israel (2014) presents a more detailed comparison of the 

productivity ratio between Israel and OECD countries in 23 industries, 

and shows that there is a correlation between the rate of exports from the 

Israeli industry’s output and the ratio of productivity relative to the 

OECD; in industries with a high rate of exports the productivity level is 

closer to that of the OECD. Furthermore, the same study shows that there 

is no correlation between the level of competitive imports out of the 

industry’s total supply and the productivity gap between Israel and the 

OECD in that industry. This comparison, which was conducted for 2007, 

did not examine the changes in productivity gaps over time, and thus the 

correlation found between productivity gaps and exports does not 

necessarily indicate causality or the direction of development of the gaps. 

Conversely, the Bank of Israel report for 2012 presents a comparison of 

productivity growth rates from 1996 to 2007 in Israel and in the OECD in 

six aggregate industries: agriculture, manufacturing, electricity and water, 

construction, commerce and hospitality services, and business and 

financial services. This comparison shows that only in agriculture, 

electricity and water were productivity growth rates in Israel higher than 

in the OECD, while in the other four industries productivity growth in the 

OECD was quicker. Due to low industry resolution, though, this 

comparison is not informative enough to identify the root of the problem 

of low productivity.  
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Unlike the studies cited above, this chapter presents a detailed 

multiyear comparison of productivity growth trends in the various 

industries in Israel and in 12 OECD countries for which consistent and 

reliable annual data were available. For this purpose a rich and 

comprehensive database was created, including productivity data for all 

industries in Israel and the OECD (at a detail level of two-digits in the 

international classification of industries), in fixed and current prices, over 

a period of 14-15 years (1995-2010 for Israel and 1995-2009 for the 

OECD). For consistency of the comparison, the Israeli industry 

classification system was adjusted to the industry classification used by 

the OECD countries.
1
 In addition to the productivity data, the final 

database includes data about the number of workers in each industry, the 

number of hours worked, and the industry’s added value in constant and 

current prices. Based on these data, value added per worker in each 

industry and the relative share of each industry in total GDP, hours 

worked and employment were also calculated.
2
  

The 12 OECD countries for which data were collected for the years 

1995 to 2009 are Austria, Canada, Czech Republic, Denmark, Finland, 

Greece, Hungary, Netherlands, Norway, Slovakia, Spain, and Sweden 

(henceforth: the OECD12). As can be seen in Figure 1, the average 

productivity level in these 12 countries is slightly higher than the average 

for all OECD countries (excluding Israel), but productivity growth trends 

in the OECD12 were very similar to average growth trends when 

accounting for all OECD countries together, and the widening of the 

productivity gap between Israel and each one of those two groups in the 

comparison period (1995-2009) was almost identical (about $4 per work 

                                                      
1
   Despite the basic similarity, there are several significant differences between 

the Israeli and OECD definitions and thus adjustments were necessary 

(merging sub-industries) in order to create a common database with uniform 

definitions. 
2
  The relative share of each industry in GDP, employment and hours worked in 

the OECD12 countries was calculated as a simple average of the relevant 

relative share in each country. 
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hour). Therefore, an examination of the widening of productivity gaps 

between Israel and these 12 countries provides a good proxy for the 

widening of productivity gaps between Israel and all OECD countries. 

 

The analysis examines the widening of productivity gaps in the 

business sector in order to focus the discussion and address the problems 

directly related to the market structure and the business environment, and 

to exclude from the analysis gaps that arise from differences in the size 

and composition of the public sector in different countries. Therefore, the 

analysis of the causes for the widening of the productivity gaps on the 

* Austria, Canada, Czech Republic, Denmark, Finland, Greece, Holland, Hungary, 

Norway, Slovakia, Spain, Sweden 

** Excluding Israel 

Source: Eitan Regev and Gilad Brand, Taub Center 

Data: OECD 

Figure 1 

Productivity per work hour, 1995-2014 
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aggregate level will include only business sector industries; analyses of 

the growth of productivity gaps on the individual industry level, though, 

will also include other industries that, by definition, are not part of the 

business sector. In this context it is important to note that, in the 

comparison period, the widening of productivity gaps in the business 

sector (compared to the OECD12 countries) was almost identical to the 

widening of the productivity gaps in the entire economy, and therefore 

focusing solely on the business sector does not impair the analysis’s 

explanatory value. 

1. Sources of the Productivity Gaps 

Do the Productivity Gaps Stem from Differences in Industry 
Composition?3 

When analyzing the causes of the productivity gap and its development 

over time, it is important to remember that the gap may arise from two 

main factors: productivity gaps on the industry level and differences in 

industry composition (i.e., the relative size of each industry in Israel and 

in the OECD12). These factors can also explain the change over time in 

                                                      
3    In the analysis of the business sector the following industries were excluded: 

housing services (an industry customarily excluded from the business sector), 

agriculture and construction (due to the high level of foreign employment in 

these industries), and mining and quarrying (where productivity depends to a 

large extent on the country’s natural resources). The exclusion of the mining 

and quarrying industry from the business sector reduces the estimated 

productivity gap between Israel and the OECD12 because some of the 

comparison countries (especially Norway, Denmark and Netherlands) are 

endowed with significant natural resources (oil and gas from the North Sea), 

and therefore productivity levels in that industry were considerably higher 

than in Israel. The new natural gas discoveries in Israel are barely reflected in 

the data of the comparison period (ending in 2009), but since then there has 

been a substantial rise in the added value of the quarrying and mining industry 

in Israel. 
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the total productivity gap. The average level of productivity in the 

economy rises when there is a rise in the relative share of a high-

productivity industry, as well as when there is a rise in productivity 

within a particular industry. Such changes occur simultaneously in all 

countries, therefore the change in the gap over time is a result of the 

different growth rates of productivity in each industry in the different 

countries and the changes in the industry composition of each country.  

Understanding the relative significance of each of these two effects is 

key to understanding the fundamental reasons that labor productivity in 

Israel is low relative to the OECD and falling further behind.  

Oaxaca (1973) presents a methodology that enables the decomposition 

of the productivity gap into the two basic components presented above: 

the gap arising from differences in industry composition (in Israel 

compared to the OECD12), and the gap arising from intra-industry 

productivity differences. The first component in Oaxaca’s method shows 

the (hypothetical) size of the productivity gap had productivity levels in 

each Israeli industry been identical to productivity levels in the parallel 

industries in the OECD12, and the only difference (causing gaps) is the 

industry composition. The second component represents the 

(hypothetical) size of the gap had industry composition in Israel and the 

OECD12 been identical, so that the gap stems only from productivity 

differences on the industry level.  

Figure 2 presents the productivity gap in the business sector between 

Israel and the OECD12 from 1995 to 2009 according to Oaxaca’s 

decomposition (1973). As can be seen, differences in industry 

composition between Israel and the OECD12 do not contribute to the 

productivity gap; in fact, they even slightly reduce it.
4
 In 1995, these 

differences reduced the total productivity gap by $0.83 and in 2009 by 

$1.12. As seen, throughout the entire comparison period, differences in 

                                                      
4
  Geva (2015) analyzes sectorial composition in Israel and the OECD and 

reaches similar conclusions: “If the industrial structure in Israel were identical 

to the average industrial structure in the OECD without changing sectorial 

efficiency, output per worker in Israel would drop by 5.2 percent” (p. 9).  



8 State of the Nation Report 2015 
 

industry composition had a negative contribution to the productivity gap. 

This stems primarily from the fact that Israel has a very developed high-

tech sector that has demonstrated significant growth in recent decades. 

Between 1995 and 2010, the number of Israelis employed in computing 

services and research and development grew by 354 percent, whereas the 

total work force in Israel during that period grew by only 44 percent.  

It is evident that the widening of the productivity gaps, that began in 

2000, stemmed from the widening of intra-industry productivity gaps. 

That is, productivity growth in many industries in Israel was slower than 

productivity growth in the parallel industries in the OECD12.  

  

* Decomposition of productivity gap using the Oaxaca method (1973) 

** Excluding the following industries: electricity and water, housing services, 

construction, mining and quarrying, and agriculture 

Source: Eitan Regev and Gilad Brand, Taub Center 

Data: OECD 

Figure 2 
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The Impact of Differences in the Number of Work Hours on 
the Productivity Gaps 

A common claim raised in the context of the productivity gap between 

Israel and the OECD is that most of it results from the high number of 

hours worked by Israeli workers. The Bank of Israel (2013) shows that 

the average number of work hours per worker in Israel (37.1 weekly 

hours) is indeed high relative to the OECD average (33.6 weekly hours). 

When the relationship between the number of work hours per employee 

and the level of productivity per work hour in OECD countries is 

examined, a high negative correlation is found (0.85). This finding is 

consistent with the assumption that a worker’s marginal productivity 

drops as the number of work hours rises.  

Indeed, as can be seen in Figure 3, the output per worker gap between 

Israel and the OECD12 is much lower than the labor productivity gap. In 

1995, the labor productivity gap was 38.8 percent, but the output per 

worker gap was only 17.1 percent. However, differences in work hours 

do not explain the growth of that gap in the last two decades. Between 

1995 and 2014, the output per worker gap grew by 4.1 percent, whereas 

the labor productivity gap grew by only 1.7 percent.  

These differences are the result of a sharper reduction in the average 

number of work hours per worker in Israel during this period than in the 

OECD12. While the average number of work hours per worker in Israel 

is still considerably higher than in the OECD, the gap has narrowed 

slightly in the last decades. In 1995, differences in the average number of 

work hours per worker could explain 55.8 percent of the productivity gap 

per work hour at most,
5
 but by 2014 that figure dropped to only 47.7 

percent – i.e., differences in the number of hours per worker can explain 

an increasingly smaller share of the productivity gaps (see Appendix 

Figure 1).
6
  

                                                      
5
  In the extreme scenario where the increase in work hours does not increase 

output per worker at all.   
6
  When examining the productivity ratio between Israel and the OECD by 

industry, one finds that in all industries, without exception, the output per 



10 State of the Nation Report 2015 
 

 

It is important to note that, since 2004, the productivity gap actually 

narrowed (in percentage points), but, as can be seen in Figure 2 above, 

the gap in dollars per work hour continued to grow until 2008.
7
 With the 

                                                                                                                        

worker ratio is higher than the labor productivity ratio (Appendix Figure 2),  

i.e., in each and every industry, Israel's relative position looks better when 

output per worker is examined (rather than labor productivity). However, in 

some industries the difference is significant and in others it is not. 
7
  Such a situation is possible because productivity in Israel is lower than in the 

OECD12, and, therefore, when productivity per work hour grows by one 

dollar in both simultaneously, the gap in percentages shrinks – but the dollar 

gap per work hour remains unchanged. 

Figure 3 

Productivity gaps between OECD12 and Israel,* 1995-2014 
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advent of the subprime crisis, a reduction of the gap in dollars per work 

hour was also recorded, thanks to Israel’s relative immunity to the effects 

of the crisis and the global recession. However, it appears that in recent 

years there has been a return to the trend of widening productivity gaps 

per worker. In labor productivity, the reduction of the number of work 

hours per worker in Israel contributed to a narrowing of the gap in recent 

years, but this does not indicate a structural change that will enable a 

continued narrowing of the gap over time. 

2. Productivity Gaps Between Israel and the 
OECD12 in Four Distinct Industry Groups:       
An Overview 

Before presenting an analysis of the productivity gaps on the individual 

industry level, a better understanding of the big picture and the main 

forces that contributed to the expansion of the productivity gap with the 

OECD12 in the comparison period is instructive.8 To this end, the 

business sector industries were divided into four relatively homogeneous 

groups, each characterized by a different level of technological intensity. 

The division of the business sector industries into these groups simplifies 

the understanding of their different characteristics and allows for a more 

intuitive analysis of the development of the productivity gap. The four 

groups are as follows: 

Non-tradable low-productivity industries. Services and trade industries 

(excluding high-tech services) and low-technology and medium-low-

technology non-tradable manufacturing industries.  

Tradable low-productivity industries. Tradable industries with low-

technology or medium-low-technology. 

                                                      
8   Appendix Table 2 presents the list of industries that were included in each 

group. 
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Non-tradable high-productivity industries. Telecommunications and 

finance. 

Tradable high-productivity industries. High-tech, advanced 

manufacturing industries, air and water shipping industries, and 

supporting and auxiliary transport activities.
9 

In Israel, the group of industries with the highest average productivity 

is the non-tradable high-productivity services, namely the 

telecommunication and finance industries (Figure 4A). The average 

productivity in that group in 1995 was $43, and, in 2009, it was $50.9 (a 

rise of $8 or 18.4 percent). However, when examining the productivity 

growth rate in the different groups, it is evident that it was faster in the 

high-productivity tradable industries (the high-tech industries). The 

average productivity level in that group rose from $26.5 in 1995 to $39.9 

in 2009 (a rise of $13.4, or 50.6 percent).  

In the two groups characterized by high productivity there was a rise 

in productivity during the comparison period, while in the two typically 

low-productivity groups, productivity levels hardly changed – in fact, 

they dropped slightly. 

In the OECD12, there was substantially higher growth in the average 

productivity level of the finance and telecommunications industries from 

$43.5 to $75.6 – and a large gap opened between them and Israel in that 

field (Figure 4B). In contrast, in the high-tech industries, the productivity 

growth rate in the OECD12 was slower than in Israel, and the gaps 

narrowed. It is important to note that even though labor productivity in 

the high-tech industries in Israel is still slightly lower than in the 

OECD12, output per worker in that group is 13 percent higher than in the 

OECD12.  

  

                                                      
9
  Supporting and auxiliary transport activities include, for instance, airport 

services, shipping, and airline agencies. 
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Figure 4A and 4B 

A. Labor productivity in Israel, 1995-2009 

by tradability and productivity level, in 2009 PPP dollars and prices 
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B.  Labor productivity in OECD12, 1995-2009 
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An examination of the changes that occurred over the years in the 

ratio between labor productivity in each group of industries in Israel and 

its OECD12 counterpart (henceforth: the productivity ratio) shows that 

only in the high-tech industries was there an improvement in Israel’s 

relative position. In the other three groups there was a widening of 

productivity gaps (Figure 5). As noted, the most significant widening of 

gaps occurred in the category of non-tradable high-productivity industries 

(telecommunications and finance). The productivity level in that group in 

Israel in 1995 was similar to that of the OECD12, but by 2009 it dropped 

(in relative terms) to about two-thirds of the OECD12 level. In the 

tradable low-technology industries (orange line) there was also a 

significant worsening of Israel’s relative standing – a difference of 28 

percentage points between the beginning of the period and its end.  

  

Source: Eitan Regev and Gilad Brand, Taub Center 

Data: OECD; Central Bureau of Statistics 

Figure 5 

Israel/OECD12 productivity ratio per work hour, 1995-2009 

by tradability and productivity level, in 2009 PPP dollars and prices 
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When the output per worker ratio between Israel and the OECD12 in 

the different categories is examined (Appendix Figure 3), Israel’s 

situation looks slightly better – especially in the high-tech industries, 

where output per worker in Israel rose from 95 percent of the OECD12 

level in 1995 to 113 percent in 2009. However, in the three other groups 

the gaps widened even in output per worker, which is substantially lower 

than in the OECD12.
10

 

Figure 6 shows the contribution of each of the four groups to the total 

labor productivity gap between 1995 and 2009. The contribution of non-

tradable low-productivity services (the red line) to the productivity gap is 

the biggest ($9.24 in 2009). This result is not surprising since it is the 

largest group in the economy (in terms of work hours), and accounts for 

more than two-thirds of total work hours in the business sector in Israel 

and the OECD12. 

  

                                                      
10   Brand and Regev (2015) study the causes for the variance in productivity 

growth rates in the different groups and find, inter alia, that the deepening 

differences in worker characteristics and education allowed productivity and 

wages to develop differently for each group. 
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Intertemporal Changes in the Output per Worker Gap and 
the Relative Size of the Groups11 

Figure 7 presents the changes in the productivity ratio between Israel and 

the OECD12 and in the relative size of the four groups discussed above 

between 1995 and 2008. This combination produces the core of the 

explanation for the growth of productivity gaps between Israel and the 

OECD12 during the comparison period. The X axis shows the change in 

                                                      
11   For a graphic illustration of these trends on the micro-level (changes over time 

in the industry productivity gap and the relative size of the industries), see 

Appendix Figure 4 and the accompanying text. 

Source: Eitan Regev and Gilad Brand, Taub Center 

Data: OECD; Central Bureau of Statistics 

Figure 6 
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the productivity ratio between Israel and the OECD12 (in percentage 

points) and the Y axis shows the change in the group’s relative share of 

work hours in the business sector in Israel (in percentages). The sizes of 

the bubbles signify the relative share of the groups in value added, and 

their colors signify the productivity ratio in the different groups compared 

to the OECD12 at the end of the comparison period.  

  

*  In 2009 PPP prices 

** Bubble size represents group’s share in GDP; bubble color represents Israel’s productivity 

level per worker relative to the OECD 

Source: Eitan Regev and Gilad Brand, Taub Center 

Data: OECD; Central Bureau of Statistics 
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As can be seen, in the group of non-tradable low-productivity 

industries (in red), there was a decline of 13 percentage points in output 

per worker in Israel compared to the OECD12. This had a significant 

impact on the total productivity gap in that period because, as noted, this 

group constitutes more than two-thirds of the total work force in the 

business sector. Although there was no significant growth in the relative 

size of this group throughout the comparison period, its productivity level 

was already low relative to the OECD12 in the base period, and this 

situation worsened over the years.  

The group for which there was the biggest decline in the productivity 

ratio, compared to the OECD12, is the telecommunications and finance 

industries (in light green). In the base period, output per worker in that 

group was higher than in the OECD12, but since then there was a 

deterioration of 28 percentage points in the productivity ratio; the group’s 

contribution to the widening of the productivity gap was disproportionate 

to its share in total employment. At the same time, there was a 10 percent 

increase in this group’s relative share of total work hours in the business 

sector in Israel, leading to a widening of the total productivity gap.  

In the tradable low-technology industries as well (in orange) there was 

a significant decline of 19 percentage points in the output per worker 

ratio between Israel and the OECD12 during the comparison period, but 

this group’s contribution to the widening of the productivity gap was 

relatively small because of the sharp drop in its share in total employment 

in Israel.  

The only group that marked an improvement is the group of high-tech 

industries (in dark green). Its relative position improved by 18 percentage 

points over the comparison period, and output per worker rose to 113 

percent of the OECD12 level. This group’s relative share in employment 

also grew by 20 percent, and all of those factors contributed to narrowing 

the output per worker gap between Israel and the OECD12 (or to at least 

mitigated the widening of the gap). 
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3. Industry Productivity Gaps Between Israel and 
the OECD12: A Detailed Analysis 

Taking a closer look at the industry level (Figure 8), it is evident that, in 

most industries, the productivity in Israel is lower than in the OECD12 

(the ratio is below 1) both in the initial base period (1995-1997) and at its 

end (2006-2008). Furthermore, in most industries, Israel’s relative 

position was better at the beginning of the period than at its end. 

  

*  In 2009 PPP dollars and prices 

Source: Eitan Regev and Gilad Brand, Taub Center 

Data: OECD; Central Bureau of Statistics 

Figure 8 
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In only five industries was a significant improvement noted in 

comparison with the base period (Figure 9). Three of those are major and 

important industries: chemicals and refined petroleum; medical, 

precision, and optical instruments (high-tech industry); and computer 

services, research and development. The other two industries (textiles and 

footwear and leather products), are very small (in Israel) and their impact 

on the total productivity level is marginal.   

* In 2009 PPP dollars and prices 

** Excluding the following industries: electricity and water, housing services, 

construction, mining and quarrying, and agriculture 

Source: Eitan Regev and Gilad Brand, Taub Center 

Data: OECD; Central Bureau of Statistics 

Figure 9 
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On the other hand, in five industries, a significant deterioration 

occurred in the productivity ratio between Israel and the OECD12 

between the base period and the end period: telecommunications and post 

services,12 paper, publishing and printing; radio, television and 

communication equipment (high-tech industry), and the furniture, and 

jewelry industries (that were grouped in order to match the OECD 

industry classification). The telecommunications industry is a relatively 

large industry (in terms of value added) and is characterized by high 

productivity, and, therefore, the widening of the productivity gap in this 

industry contributed significantly to the growth in the total productivity 

gap between Israel and the OECD12 over the comparison period. 

Industry Contribution to the Productivity Gaps 

In order to understand the contribution of each industry to the total 

productivity gap
13

 and identify the industries with the biggest 

contribution to the gap, we must take into account several factors: the size 

of the gap in each industry in monetary terms, the relative size of each 

industry in Israel and in the OECD12 (in terms of work hours), and the 

differences in industry composition (see Appendix Section 2 for details of 

the computational method).
14

 
 

                                                      
12   In the OECD classification, the telecommunications and post industries are 

counted as a single industry so, for the sake of consistency in the comparison, 

the data were combined for Israel as well. The dominant of the two is the 

communications industry, whose added value is 20 times higher than the 

added value of the post services industry and whose employment is seven 

times higher. 
13

  In US dollars expressed in 2009 purchasing power parity (PPP) and in 2009 

prices. 
14

  Oaxaca’s methodology (1973) examines the impact of differences in industry 

composition on the productivity gap on the aggregate level, but does not 

examine the share of each industry in the total productivity gap.  
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As seen in Figure 10, the “other business services” industry
15

 

contributed the most to the productivity gap, both in the base period 

($2.46 out of a gap of $8.05, which accounts for 30.6 percent)
16

 and in the 

final period ($3.32 out of $12.00 in all of the industries together – 27.7 

percent). Other industries that have a significant share in the total 

productivity gap (in the final period) are wholesale trade (16.3 percent), 

hotels and restaurants (9 percent), retail trade (5.8 percent), food and 

tobacco (5.4 percent)17 and land transport (5.4 percent). 

Industry Contribution to the Widening of the Productivity 
Gaps 

In order to determine the share of each industry in the widening of the 

total productivity gap in the comparison period, the contribution of each 

industry to the gap in the base period (1995-1997) must be compared to 

its contribution to the gap in the end period (2006-2008). As shown in 

Figures 10 and 11, the wholesale trade industry had the most significant 

contribution to the widening of the productivity gap between Israel and 

the OECD12. 

  

                                                      
15

  A detailed explanation regarding the “other business services” industry 

appears at the end of the chapter, pp. 262-265. 
16

  The productivity gap calculated for the business sector industries included in 

the comparison was a little lower than the productivity gap in the total 

industries in the economy. This outcome results largely from the exclusion of 

the quarrying and mining industry, where there is a major productivity gap 

between Israel and the OECD12, and its relative share in the product and 

employment in the OECD12 is significantly larger than in Israel (see also 

footnote 4). It is important to note that the widening of the gap was similar in 

the business sector and in the entire economy (about $4 per work hour).  
17   In the Israeli classification, the alcoholic beverage industry is included in the 

food industry, whereas in the OECD classification, it is part of the tobacco 

industry. For consistency in the comparison, the food and tobacco industries 

were combined, both in Israel and in the OECD. 
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During the base period, this industry contributed to the total gap of 

$0.77 per work hour, in 2009 PPP and prices, while in the end period the 

industry contributed $1.96 per work hour to the gap. In other words, the 

wholesale trade industry contributed $1.19 to the widening productivity 

gaps between Israel and the OECD12, which is 30 percent of the total 

growth of the productivity gap ($3.96) over the comparison period.
18

  

                                                      
18

  It is important to remember that the figure regarding the total growth of the 

productivity gap between Israel and the OECD12 ($3.96) includes industries 

*  Excluding the following industries: electricity and water, housing services, construction, 

mining and quarrying, and agriculture 

Source: Eitan Regev and Gilad Brand, Taub Center 

Data: OECD; Central Bureau of Statistics 

Figure 10 
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Other industries that contributed substantially to the widening of the 

productivity gap are: other business services (21.7 percent), 

telecommunications and post (11.1 percent), retail trade (9.1 percent), 

                                                                                                                        

in which Israel narrowed gaps, as seen in Figure 11. When taking into account 

only at the industries that contributed to the widening of the gaps (and 

ignoring industries in which the gaps were narrowed) the contribution of the 

wholesale trade industry to the widening of the gap is smaller (in 

percentages), because the aggregate contribution of those industries to the 

widening of the gap is larger than $3.96. 

Source: Eitan Regev and Gilad Brand, Taub Center 

Data: OECD; Central Bureau of Statistics 

Figure 11 
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food and tobacco (9.1 percent), fabricated metal products (7.1 percent), 

and publishing and printing (6.8 percent).  

In contrast, there are industries in which Israel’s position improved 

relative to the OECD12 and which contributed to narrowing the gap. The 

most prominent ones are the computing services and research and 

development; and oil refining and chemicals. Each one of these industries 

reduced the gap by 8.1 percent. 

Industry Contribution to the Widening of the Gaps and 
Industry Size 

In order to identify the industries in which the widening of the 

productivity gaps were especially problematic, one must compare the 

relative share of the industry in total employment with its relative 

contribution to the widening of the gap. In general, industries whose 

contribution to the widening of the gap is large relative to their share in 

employment in the business sector are more problematic than industries 

whose contribution was proportionate to their size.  

Figure 12 presents the relative shares in employment and in the 

widening of the productivity gap for seven industries (which together 

account for 95.7 percent of the widening of the gap in the business 

sector). It is easy to see that the wholesale trade industry stands out for its 

disproportionately large contribution to the widening of the productivity 

gap – 30 percent – while its share in business sector work hours is only 

8.6 percent. Thus, the contribution of this industry to the widening of the 

productivity gap is 3.5 times larger than its relative share in employment. 

The contribution of telecommunications and post, food and tobacco, 

fabricated metal products, and publishing and printing industries was also 

disproportionate relative to their share of employment. On the other hand, 

the contribution of the other business services industry to the widening of 

the productivity gap was indeed large (21.8 percent) yet proportionate to 

its size. 
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The Causes for the Productivity Gaps in the Manufacturing 
Industries 

What are the main causes that lead to the widening or narrowing of 

productivity gaps in the various manufacturing industries? The Bank of 

Israel (2013) shows that there is a correlation between the share of 

exports in each industry’s output and the level of productivity in that 

*  In 2009 PPP dollars and prices 

** The figure presents those industries with the most substantial contribution to the 
gap and as a result the columns do not sum to 100 percent 

*** Excluding the following industries: electricity and water, housing services, 

construction, mining and quarrying, and agriculture 

Source: Eitan Regev and Gilad Brand, Taub Center 

Data: OECD; Central Bureau of Statistics 

Figure 12 
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industry relative to OECD countries. An analysis of that correlation at a 

higher level of detail, including all industries, shows that the correlation 

exists only in the manufacturing industries and not in the trade and 

services industries. As shown in Figure 13, for the manufacturing 

industries the correlation coefficient is quite high (0.69).  

  

*  In current PPP dollars and prices 

Source: Eitan Regev and Gilad Brand, Taub Center 

Data: OECD; Central Bureau of Statistics 

Figure 13 
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However, this correlation is not sufficient evidence to argue that there 

is a causal relationship that enables exporting industries to reach higher 

productivity levels. The exporting industries must have high productivity 

in order to compete in the competitive global markets, but the direction of 

causality might be reversed: it is possible that firms in the exporting 

industries had high productivity to begin with, which enabled them to 

export. In order to determine the direction of the causality one must 

examine the changes over time in productivity gaps between Israel and 

the OECD12 in the manufacturing industries.  

Intertemporal Differences in Productivity Growth Rates of 
Manufacturing Industries 

A comparison of productivity growth rates in the various manufacturing 

industries in Israel and in the OECD12 over the period 1995-2009 shows 

that the most significant factor affecting the ability of the different 

industries to narrow productivity gaps is not the share of exports in the 

industry’s output, but rather the industry’s degree of exposure to 

competitive imports. Figure 14 shows that there is a high correlation 

between the Israel/OECD12 productivity growth rate ratio (the Y axis) 

and the Israeli industry’s degree of exposure to imports (the X axis). In 

this case, as opposed to the case of exports, it is more likely that 

correlation indicates causality, namely that exposure to imports 

contributes to a rise in productivity (and not the other way around). 

Reverse causality fails because, the higher the productivity in the local 

industry, the harder it is for importers to compete with local firms, and 

thus import levels are actually expected to be lower. It would therefore be 

unreasonable to assume that high productivity leads to high levels of 

imports, and is much more reasonable to conclude that the exposure to 

imports induces an increase in domestic productivity. Furthermore, it is 

important to emphasize that exposure to imports is correlated with the 

change in productivity gaps over time, while the rate of exports is not 

correlated with that change. This result reinforces the causality 

assumption with respect to the rates of import.  
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Figure 14 

Israel/OECD12 ratio of productivity growth rates 1995-2009* 

by level of exposure to competitive imports in Israel, manufacturing industries** 
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It appears that industries opened to imports were exposed to 

substantial competition from abroad and had to increase efficiency in 

order to survive, and this was reflected in a rise in productivity levels. In 

the textile industry, for instance, the opening of the market to imports in 

the early 1990s exposed it to substantial competition from East Asian 

countries and led to the closure of many textile factories in Israel. At the 
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same time, it also forced the surviving factories to become more efficient 

and raise their productivity levels in order to be able to compete on the 

global market. Even though the productivity level in the textile industry 

in Israel today is still lower than in the OECD12, the gaps have 

substantially narrowed, and the current level is much closer to the 

OECD12 (Figure 10 above). 

As evident in Figure 14, in most Israeli industries in which the level of 

technological intensity is low (low-technology and medium-low- 

technology industries – the red and orange bubbles in the figure, 

respectively), productivity growth rates are lower than in the OECD12 

(the ratio between the productivity growth rates is less than 1). Another 

way to express this is that, in most industries where the level of 

technological intensity is low, there was little exposure to imports and the 

productivity gaps grew. These industries were not subject to competitive 

pressures from abroad, and as a result their productivity grew at a slower 

pace than in the OECD12.  

In industries where the level of technological intensity is high (high 

and medium-high technology – the dark green and light green bubbles in 

the figure, respectively) there is more exposure to imports and 

productivity growth rates are closer to the OECD12, and in certain cases 

even higher. The Medical, precision, and optical instruments industry is 

the exception to this. Import levels in this industry are not high, but the 

productivity growth rate is significantly higher than in the OECD12. This 

is a high-tech industry in which Israel appears to particularly excel, 

independently of import levels. As shown in Figure 13, productivity in 

this industry in Israel is relatively high and, as mentioned, this might be 

reducing its import levels. The high productivity level of this industry 

also enables it to compete on international markets and export a large part 

of its output. But one must not conclude from this that exporting is what 

led to high productivity in the industry; the causality in this case may well 

be in the reverse direction. In other manufacturing industries the 

importance of exposure to imports is very evident.  
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It is interesting to note that, as opposed to most of the low-technology 

industries where gaps widened relative to the OECD12, in four of the 

low-technology industries in which there was substantial exposure to 

imports (footwear and leather products, textile, wood, and clothing) the 

gaps narrowed substantially. In these industries the ratio between the 

productivity growth rate in Israel and the OECD12 was high even 

compared to high-tech industries. The reason is that the initial 

productivity levels of these four industries were very low compared to the 

OECD12, whereas in the high-tech industries, the initial level was close 

to the OECD12. 

The Service Industries that Lead in Productivity Gaps:         
A Closer Look 

As shown in Figure 12 above, three industries are responsible for almost 

two-thirds of the total widening of the business sector productivity gaps 

relative to the OECD12 over the comparison period – wholesale trade, 

other business services, and telecommunications and post. Study of each 

of these industries tells a different story, which will be presented briefly 

and analyzed in-depth in a follow-up study (Regev, forthcoming).  

The “other business services” industry 

Labor productivity in the other business services industry in Israel was 

and remains very low (roughly $15 an hour in the end period compared to 

$30 in the OECD12). On the other hand, this industry’s share of the total 

work hours in the business sector in Israel is very high (more than 20 

percent compared to only 13 percent in the OECD12). That share grew 

during the comparison period, which contributed greatly to the widening 

of the total productivity gap.  
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The other business services industry is comprised of three sub-

industries,
19

 which are quite distinct from each other:  

Labor recruitment and provision of personnel (henceforth: labor 

recruitment) (Industry 74) – accounted for 93,000 workers in 2010. 

Security, guarding and cleaning services (henceforth: security) 

(Industry 75) – accounted for 118,000 workers in 2010. 

Other business activities (henceforth: business) (Industry 76) – 

accounted for 207,000 workers in 2010. 

The labor recruitment and security industries are characterized by low 

productivity and low wages. Most workers in the labor recruitment 

industry are clerks, secretaries and contract workers, and most workers in 

the security industry are security guards or cleaning workers, kitchen, and 

laundry workers. The business industry, on the other hand, is 

characterized by high productivity and high wages, and most of its 

workers are employed in financial (accountants and economists), legal 

(judges and lawyers), engineering and technical,
20

 or managerial 

professions.  

Part of the productivity gap in the other business services industry, as 

well as the relatively large share of this industry in total employment in 

Israel, arises from Israel’s unique security needs, which require the 

employment of large numbers of guards and security personnel (at 

relatively low wages). Therefore, both the employee composition and the 

size of this industry in Israel are substantially different from those in the 

OECD12 in a way that contributes to the productivity gap. However, the 

growth in the number of security personnel is not the main reason for the 

growth in the industry’s relative share. Most of the growth comes from 

                                                      
19

  In the OECD classification, these three industries (74-76) are combined as a 

single industry; for consistency of the comparison, their data were combined 

for Israel as well.  
20

  Engineers and architects, practical engineers, technicians, and equipment 

operators. 
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the expansion of other business activities. As seen in Figure 15, between 

1995 and 2010 the number of workers in the financial professions 

doubled and the number of lawyers tripled.
21

 For comparison, in this 

period the total Israeli workforce grew by only 54 percent.  

Since the business industry is characterized by the highest 

productivity of the three sub-industries comprising other business 

services, one could have expected that the rapid growth would lead to a 

rise in productivity in the aggregate industry. However, upon examination 

of the real wages of economists, psychologists, accountants, and similar 

occupations between 1995 and 2008,
22

 one discovers that they remained 

unchanged. This is an exceptional phenomenon compared to the rise in 

the entire economy during that period in average hourly real wages – 19 

percent – and it may indicate a surplus of workers in these occupations, 

which slows down productivity growth in this industry.  

  

                                                      
21

  A similar increase occurred during this period in the number of students for 

academic degrees in these professions. Between 1995 and 2009, the share of 

business and management students grew from 6.8 percent to 11.8 percent of 

the total number of students, and the number of law students rose from 5.8 

percent to 9.8 percent (see Appendix Figure 5). This trend is attributed mainly 

to the opening of many new academic colleges in the early 1990s, which 

significantly increased the supply of degree programs in these fields. 
22

  Occupation 05 according to the Central Bureau of Statistics’ classification 

from 1994 (economists, psychologists, accountants, and similar occupations). 

Credible wage data at the required level of detail were available for the years 

1995-2008 in the population census files.  
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The telecommunications and post industry 

As opposed to the other business services industry, the 

telecommunications and post industry is characterized by high 

productivity and rapid productivity growth. However, the growth rate in 

Israel was slower than in the OECD12. At the start of the comparison 

period, labor productivity in the Israeli telecommunications and post 

*  Other business activities – Industry 76 of the Central Bureau of Statistics Standard 
Classification, 1993 

** Includes accountants and similar financial occupations 

Source: Eitan Regev and Gilad Brand, Taub Center 

Data: OECD; Central Bureau of Statistics 

Figure 15 
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industry was slightly higher than in the OECD12 (Figure 8 above), but, as 

noted, productivity in the OECD12 grew at a faster pace, and by the end 

of the comparison period it was much higher than in Israel. Since this 

industry is characterized by very high productivity, this trend had a 

significant impact on the widening of the total productivity gap.  

In this context, it is interesting to note that the share of the 

telecommunications and post industry in total work hours in the business 

sector in Israel increased from 1.7 percent in the base period to 2.9 

percent in the end period (a 71 percent rise); whereas the relative share of 

this industry in the OECD12 fell from 3.0 percent in the base period to 

2.3 percent in the end period (a 30 percent drop). As seen in Appendix 

Figure 2, in the telecommunications and post industry differences in the 

number of work hours per worker can explain nearly all of the 

productivity gap with the OECD12. It should be noted that the 2011 

reform in the cellular industry is not reflected in the comparison data, 

which end in 2009. This reform has indeed induced a significant drop in 

prices and a substantial rise in the volumes of use and labor productivity. 

As a result, the price of the service for the Israeli consumer became low 

in international terms, the profits of the older firms in the industry shrank, 

and the number of employees dropped. The Bank of Israel notes that the 

positive outcomes of the cellular reform are further evidence that 

increasing competition leads to an increase in output and a rise in 

productivity (Bank of Israel, 2013). 

The wholesale trade industry 

As opposed to telecommunications and post, and to other business 

services, whose contribution to the widening of the productivity gap can 

be attributed to their being “inflated” industries that grew to excessive 

dimensions when compared to the OECD, and whose large number of 

workers slows down productivity growth, the wholesale trade industry is 

a different story.  

The relative share of the industry in the total work hours in the Israeli 

business sector did not change significantly during the comparison 

period, and is very similar to the share in the OECD12 (about 9 percent). 
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However, between 1995 and 2009, there was an almost complete 

stagnation in labor productivity in the wholesale trade industry in Israel, 

with a downward trend since 2001. Conversely, in the OECD12, 

impressive growth of productivity in that industry was recorded (42 

percent). Subsequently, the labor productivity gap in the industry grew 

from $8 to $20 per work hour. Since it is a relatively large industry in 

employment terms, this widening of the gap provided a major 

contribution to the widening of the total productivity gap between Israel 

and the OECD12. Possible factors such as the uncompetitive, local 

business environment, a centralized market structure, and structural and 

regulatory barriers to import and competition from abroad as well as to 

the development of domestic competition will all be discussed 

extensively in a follow-up study (Regev, forthcoming).  
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4. Summary and Conclusions 

This chapter presents the development of labor productivity in the various 

industries in Israel and in twelve OECD countries at a level of detail not 

previously examined in a multiyear comparison. The main purpose of the 

study is to identify the most problematic industries responsible for the 

main part of the productivity gap with the OECD, as well as the 

industries responsible for the widening of the gap over time. The 

comparison indicates that the industries whose share in the productivity 

gap is the most significant are other business services (27.7 percent), 

wholesale trade (16.3 percent), and hotels and restaurants (9 percent). In 

addition, it was found that five major industries are responsible for 81 

percent of the total widening of the productivity gap: wholesale trade (30 

percent), other business services (21.8 percent), telecommunications and 

post (11.2 percent), retail trade (9.1 percent), and food and tobacco (9.1 

percent). These industries provide products and services mainly to the 

local market and are mainly dependent on the local business environment.  

A comparison between the productivity per worker (“output per 

worker”) ratio and the productivity per hour (“labor productivity”) ratio 

in Israel and the OECD12 shows that differences in the average number 

of work hours per worker can explain, at the very most, half of the 

productivity gap per work hour, but do not explain at all the widening of 

the productivity gaps during the comparison period. This is especially 

true in light of the fact that, during the comparison period, there was a 

sharper drop in the number of work hours per worker in Israel than in the 

OECD12. Similarly, differences in industry composition do not explain 

the widening of the gap, and, in fact, they slightly narrow it, mainly due 

to the fact that the relative share of the high-tech and finance sectors in 

Israel is larger than in the OECD12. 

In keeping with the Bank of Israel (2013) findings, a correlation was 

found between the share of exports in the industries’ output and the 

industries’ level of productivity relative to the OECD12 countries. This 

correlation, however, exists (and is high) only in the manufacturing 

industries, and not in the trade and services industries. It is important to 
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note that even the existing correlation is insufficient evidence to argue 

that there is a causal relationship between exporting and higher 

productivity – it is quite possible that industries that are more export 

intensive had higher productivity levels to begin with, which enhanced 

their ability to export. A comparison of productivity growth rates in the 

various manufacturing industries in Israel and in the OECD12 between 

1995 and 2009 shows that the most significant factor affecting an 

industry’s ability to narrow the gaps with the OECD12 is not the share of 

exports in the industry’s output, but, rather, the degree of the industry’s 

exposure to competitive imports. The ratio between the growth rate of 

industry productivity in Israel and its rate in the OECD12 was found to be 

highly correlated with the degree of the Israeli industry’s exposure to 

imports. It appears that industries that were opened to imports were 

exposed to significant competition from abroad and had to increase 

efficiency in order to survive, and, as a result, they also had to raise their 

productivity levels.  

Compared to the OECD12, the share of the other business services 

industry in Israel is particularly large, and its productivity is particularly 

low. Part of this arises from Israel’s unique security needs, which require 

the employment of large numbers of guards and security personnel at 

relatively low wages. The growth of the relative share of this industry in 

employment in Israel contributed considerably to the widening of the 

total productivity gap. Most of this growth actually stemmed from the 

spike in the number of skilled workers, such as accountants, economists 

and psychologists, in the industry. This could have been expected to 

increase productivity in this industry, but the wages of these workers 

stagnated for many years, which might indicate the existence of a surplus 

of workers in these occupations.23  

 

                                                      
23   For a further analysis of the factors that contributed to the widening of the 

productivity gaps in the trade and services industries, see Regev 

(forthcoming).  
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Appendix 

1. Figures 

  

Appendix Figure 1 

Maximum share of productivity gap that can be explained 

by differences in average work hours* 

55.8%

47.5%

45%

50%

55%

19951996 1998 2000 2002 2004 2006 2008 2010 2012 2014

*  In 2010 PPP dollars and prices 

Source: Eitan Regev and Gilad Brand, Taub Center 

Data: OECD; Central Bureau of Statistics 
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*  In 2009 PPP dollars and prices 

Source: Eitan Regev and Gilad Brand, Taub Center 

Data: OECD; Central Bureau of Statistics 

Appendix Figure 2 

Israel/OECD12 productivity ratio per work hour per worker* 

by industry, average ratio for 2006-2008 
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As presented in Figure 2 previously, the sum of the changes in 

industry composition in Israel and the OECD12 during the comparison 

period did not contribute to the widening of the productivity gap. This is 

an aggregate outcome, though, that does not represent the entire picture: 

it fails to show those industries in which the changes in relative size 

contributed to reducing the gap with the OECD12 and industries where 

these changes contributed to the widening of the gap.  

Appendix Figure 4 presents a more detailed picture of the widening of 

the productivity gaps, and highlights the changes both in the industry 

productivity gaps relative to the OECD12 and the changes in the relative 

share of the industries in Israel over time. The Y axis presents the change 

in the relative share of the industry in total employment in Israel (in 

percentage points), and the X axis presents (for each industry) the change 

Source: Eitan Regev and Gilad Brand, Taub Center 

Data: OECD; Central Bureau of Statistics 

Appendix Figure 3 

Israel/OECD12 productivity ratio, 1995-2009  

by tradability and productivity, in 2009 PPP dollars and prices 
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in the productivity gap between Israel and the OECD12 in the 

comparison period (in US dollars per work hour). The size of the bubbles 

represents the relative share of each industry in the total work hours in 

Israel, and the color of the bubbles represents the productivity ratio 

between Israel and the OECD12 at the end of the comparison period. As 

the figure shows clearly, the dominant colors are red and orange, which 

represent a lower productivity level in Israel; which is to say that, in most 

industries in the economy, productivity levels in Israel are substantially 

lower than in the OECD12. Likewise, most of the industries are located 

to the left of origin, meaning that, in most industries, the gaps widened. 

Four large industries in which productivity levels are low relative to 

the OECD12 – wholesale trade, retail trade, hotels and restaurants, and 

other business services – increased their relative share in overall 

employment in Israel. The largest among them is the other business 

services industry, whose relative share grew by three percentage points 

throughout the comparison period, and whose productivity level is very 

low compared to the OECD12 (and represented in red). The growth in the 

relative share of this industry contributed substantially to the widening of 

the productivity gap. Conversely, in the computer services and research 

and development industry, whose productivity level is higher than the 

OECD12 (in dark green), the relative share of employment grew by 3.4 

percentage points – and so, this industry contributed to a narrowing of the 

total productivity gap.  
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*  Bubble size represents industry’s share in work hours. Bubble color represents 

Israel’s productivity level relative to OECD12 

Source: Eitan Regev and Gilad Brand, Taub Center 

Data: OECD; Central Bureau of Statistics 
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2. Method of Calculating the Relative Contribution of Each 
Industry to the Total Productivity Gap 

The computation of each industry’s relative contribution to the 

productivity gap is not trivial. The main challenge of this computation 

arises from the existence of differences between the industry composition 

of Israel and the OECD, which makes it difficult to determine the 

respective share of each industry in the gap in situations in which the 

relative size of the Israeli industry is different from the relative size of the 

Source: Eitan Regev and Gilad Brand, Taub Center 

Data: OECD; Central Bureau of Statistics 

Appendix Figure 5 
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equivalent industry in the OECD. A decomposition using Oaxaca’s 

method (1973) makes it possible to compute on the aggregate level the 

share of the total productivity gap that stems from differences in industry 

composition and the share that stems from intra-industry productivity 

gaps. However, this decomposition is not sufficient for the computation 

of the separate contribution of each industry to the productivity gap when 

there are differences in industry composition. For example, using the 

Oaxaca (1973) methodology, when the relative share of Industry A in the 

OECD is larger than in Israel, this will cause an overestimate of the 

contribution of Industry A to the productivity gap. When the relative 

share of Industry B in Israel is larger than in the OECD, this will cause an 

underestimate of the contribution of Industry B to the productivity gap.  

This issue can be addressed using a different breakdown on the 

industry level, which accounts for the following question: does the fact 

that the share of Industry A in the OECD is (for instance) larger than in 

Israel increase or reduce the total productivity gap? To test this, the 

contribution of each industry to the gap is broken down into two portions: 

the part for which there is an overlap between Israel and the OECD, and 

the part for which there is no overlap. The common part (marked by the 

letter C) is defined as the smaller between Industry i’s share in Israel and 

in the OECD12: 

𝑊𝐶,𝑖 = min(𝑊𝑂𝐸𝐶𝐷,𝑖,𝑊𝐼𝑠𝑟𝑎𝑒𝑙,𝑖) 

The non-common part in each industry (NC) is defined as the gap 

between the share of Industry i (in Israel and in the OECD12) and the 

common part:  

𝑊𝑁𝐶,𝑂𝐸𝐶𝐷,𝑖 = 𝑊𝑂𝐸𝐶𝐷,𝑖 −𝑊𝐶,𝑖; 𝑊𝑁𝐶,𝐼𝑠𝑟𝑎𝑒𝑙,𝑖 = 𝑊𝐼𝑠𝑟𝑎𝑒𝑙,𝑖 −𝑊𝐶,𝑖 

It is clear that when the relative share of a particular industry in Israel 

is smaller than in the OECD12, the part that is not common in that 

industry (in Israel) will be equal to 0, whereas in the OECD12 it will be 

equal to the difference between the share of the industry in the OECD12 

and in Israel.  
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The contribution of the common part of each industry to the total 

productivity gap equals the product of the common part and the industry 

productivity gap 𝐺𝑎𝑝𝐶,𝑖 = 𝑊𝐶,𝑖 ∙ ∆𝑋𝑖, with ∆𝑋𝑖 = 𝑋𝑂𝐸𝐶𝐷,𝑖−𝑋𝐼𝑠𝑟𝑎𝑒𝑙,𝑖 being 

the gap between the OECD12 and Israel in labor productivity in Industry 

𝑖. It is important to note that this part of the breakdown is identical to the 

parallel part in the Oaxaca methodology, and the difference between the 

methods stems from the treatment of the non-common part. 

In order to compute the contribution of the non-common part of 

Industry A to the total gap, it is necessary to examine how the gap is 

affected by the fact that the share of Industry A in Israel is (say) larger 

than its share in the OECD. To this end, one must check whether 

productivity (in the non-common part) of Industry A in Israel is higher 

than the average productivity of all non-common parts in the OECD. If 

that is the case, then the fact that the share of Industry A in Israel is larger 

than its share in the OECD contributes to reducing the gap; but if 

productivity in Industry A in Israel is lower than the average productivity 

in the non-common parts in the OECD, then the fact that the share of 

Industry A in Israel is larger than its share in the OECD contributes to 

widening the gap. The contribution of the non-common part of Industry 

A to the total productivity gap will be half of the product of the non-

common part of Industry A,
24

 and the gap between the productivity of 

Industry A in Israel and the (weighted) average productivity in all non-

common parts in the OECD. The average productivity of the non-

common parts is defined as follows: 

�̅�𝑁𝐶,𝑂𝐸𝐶𝐷 =
∑ 𝑋𝑂𝐸𝐶𝐷,𝑖
𝑛
𝑖 ∙𝑊𝑁𝐶,𝑂𝐸𝐶𝐷,𝑖

∑ 𝑊𝑁𝐶,𝑂𝐸𝐶𝐷,𝑖
𝑛
𝑖

; �̅�𝑁𝐶,𝐼𝑠𝑟𝑎𝑒𝑙 =
∑ 𝑋𝐼𝑠𝑟𝑎𝑒𝑙,𝑖
𝑛
𝑖 ∙𝑊𝑁𝐶,𝐼𝑠𝑟𝑎𝑒𝑙,𝑖

∑ 𝑊𝑁𝐶,𝐼𝑠𝑟𝑎𝑒𝑙,𝑖
𝑛
𝑖

 

                                                      
24

 The division by 2 is required because the part of the work hours in Israel that is 

in question is not common with the OECD, and therefore in the OECD there 

are different industries where there is a part that is not common with Israel – 

and which must be compared to the average productivity of the non-common 

parts in Israel. Therefore, the (necessary) computation procedure creates a 

duplicity of the non-common part: once by the OECD and once by Israel – 

and therefore the final result in each industry must be divided by 2. 
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Therefore, the contribution of the non-common part in each industry 

to the total productivity gap is: 

𝐺𝑎𝑝𝑁𝐶,𝑖=0.5 ∙ [𝑊𝑁𝐶,𝐼𝑠𝑟𝑎𝑒𝑙,𝑖 ∙ (�̅�𝑁𝐶,𝑂𝐸𝐶𝐷 − 𝑋𝐼𝑠𝑟𝑎𝑒𝑙,𝑖) +𝑊𝑁𝐶,𝑂𝐸𝐶𝐷,𝑖 ∙ (𝑋𝑂𝐸𝐶𝐷,𝑖−�̅�𝑁𝐶,𝐼𝑠𝑟𝑎𝑒𝑙)] 

 

Now all that remains is only to add the contribution of the common 

part to that of the non-common part in order to arrive at the total 

contribution of the industry to the productivity gap (in US dollars): 

𝐺𝑎𝑝𝑖 = 𝐺𝑎𝑝𝐶,𝑖 + 𝐺𝑎𝑝𝑁𝐶,𝑖 

𝐺𝑎𝑝𝑖 = 𝑊𝐶,𝑖 ∙ ∆𝑋𝑖 + 0.5 ∙ [𝑊𝑁𝐶,𝐼𝑠𝑟𝑎𝑒𝑙,𝑖 ∙ (�̅�𝑁𝐶,𝑂𝐸𝐶𝐷 − 𝑋𝐼𝑠𝑟𝑎𝑒𝑙,𝑖) + 𝑊𝑁𝐶,𝑂𝐸𝐶𝐷,𝑖 ∙ (𝑋𝑂𝐸𝐶𝐷,𝑖−�̅�𝑁𝐶,𝐼𝑠𝑟𝑎𝑒𝑙)] 

 

Now it is easy to also compute the relative share of each industry in 

the total productivity gap:  

𝑆𝑖 =
𝐺𝑎𝑝𝑖

∑ 𝐺𝑎𝑝𝑖
𝑛
𝑖

 

Method of calculating the relative contribution of each industry to 
the widening of the productivity gap 

After calculating the contribution (in US dollars) of each industry to the 

total the productivity gap, it is easy to calculate the industry’s 

contribution to the widening of the productivity gap between two periods, 

which is simply the difference between the industry’s contribution in 

period t and its contribution in period t-1: 

∆𝐺𝑎𝑝𝑖 = 𝐺𝑎𝑝𝑖,𝑡 − 𝐺𝑎𝑝𝑖,𝑡−1 

The relative share of each industry in the widening of the productivity 

gap is then given by: 

𝑆∆𝑔𝑎𝑝𝑖 =
∆𝐺𝑎𝑝𝑖

∑ ∆𝐺𝑎𝑝𝑖
𝑛
𝑖
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Proof of the completeness of the decomposition 

We now demonstrate that the decomposition is complete. To this end, we 

show that the sum of the gaps as presented above over all industries 

yields the total gap. 

 
𝑮𝒂𝒑𝒊 = 𝑾𝑪,𝒊 ∙ ∆𝑿𝒊 + 𝟎. 𝟓 ∙ [𝑾𝑵𝑪,𝑰𝒔𝒓𝒂𝒆𝒍,𝒊 ∙ (�̅�𝑵𝑪,𝑶𝑬𝑪𝑫 − 𝑿𝑰𝒔𝒓𝒂𝒆𝒍,𝒊) + 𝑾𝑵𝑪,𝑶𝑬𝑪𝑫,𝒊 ∙ (𝑿𝑶𝑬𝑪𝑫,𝒊−�̅�𝑵𝑪,𝑰𝒔𝒓𝒂𝒆𝒍)] 

 

∑𝐺𝑎𝑝𝑖

𝑛

𝑖

=∑𝑊𝐶,𝑖 ∙ ∆𝑋𝑖 + 0.5∑[𝑊𝑁𝐶,𝐼𝑠𝑟𝑎𝑒𝑙,𝑖 ∙ (�̅�𝑁𝐶,𝑂𝐸𝐶𝐷 − 𝑋𝐼𝑠𝑟𝑎𝑒𝑙,𝑖
) + 𝑊𝑁𝐶,𝑂𝐸𝐶𝐷,𝑖 ∙ (𝑋𝑂𝐸𝐶𝐷,𝑖−�̅�𝑁𝐶,𝐼𝑠𝑟𝑎𝑒𝑙

)]

𝑛

𝑖

𝑛

𝑖

 

 

Recall that: �̅�𝑁𝐶,𝑂𝐸𝐶𝐷 =
∑ 𝑋𝑂𝐸𝐶𝐷,𝑖
𝑛
𝑖 ∙𝑊𝑁𝐶,𝑂𝐸𝐶𝐷,𝑖

∑ 𝑊𝑁𝐶,𝑂𝐸𝐶𝐷,𝑖
𝑛
𝑖

 

And: �̅�𝑁𝐶,𝐼𝑠𝑟𝑎𝑒𝑙 =
∑ 𝑋𝐼𝑠𝑟𝑎𝑒𝑙,𝑖
𝑛
𝑖 ∙𝑊𝑁𝐶,𝐼𝑠𝑟𝑎𝑒𝑙,𝑖

∑ 𝑊𝑁𝐶,𝐼𝑠𝑟𝑎𝑒𝑙,𝑖
𝑛
𝑖

 

∑𝐺𝑎𝑝𝑖

𝑛

𝑖

=∑𝑊𝐶,𝑖 ∙ ∆𝑋𝑖

𝑛

𝑖

+ 0.5∑[𝑊𝑁𝐶,𝐼𝑠𝑟𝑎𝑒𝑙,𝑖 ∙ �̅�𝑁𝐶,𝑂𝐸𝐶𝐷 − 𝑊𝑁𝐶,𝑂𝐸𝐶𝐷,𝑖 ∙ �̅�𝑁𝐶,𝐼𝑠𝑟𝑎𝑒𝑙 + 𝑊𝑁𝐶,𝑂𝐸𝐶𝐷,𝑖

𝑛

𝑖

∙ 𝑋𝑂𝐸𝐶𝐷,𝑖 − 𝑊𝑁𝐶,𝐼𝑠𝑟𝑎𝑒𝑙,𝑖 ∙ 𝑋𝐼𝑠𝑟𝑎𝑒𝑙,𝑖] 

Recall that: 

�̅�𝑁𝐶,𝑂𝐸𝐶𝐷 =
∑ 𝑋𝑂𝐸𝐶𝐷,𝑖
𝑛
𝑖 ∙𝑊𝑁𝐶,𝑂𝐸𝐶𝐷,𝑖

∑ 𝑊𝑁𝐶,𝑂𝐸𝐶𝐷,𝑖
𝑛
𝑖

 ; �̅�𝑁𝐶,𝐼𝑠𝑟𝑎𝑒𝑙 =
∑ 𝑋𝐼𝑠𝑟𝑎𝑒𝑙,𝑖
𝑛
𝑖 ∙𝑊𝑁𝐶,𝐼𝑠𝑟𝑎𝑒𝑙,𝑖

∑ 𝑊𝑁𝐶,𝐼𝑠𝑟𝑎𝑒𝑙,𝑖
𝑛
𝑖

  

∑𝐺𝑎𝑝𝑖

𝑛

𝑖

=∑𝑊𝐶,𝑖 ∙ ∆𝑋𝑖 + 0.5�̅�𝑁𝐶,𝑂𝐸𝐶𝐷∑𝑊𝑁𝐶,𝐼𝑠𝑟𝑎𝑒𝑙,𝑖 − 0.5�̅�𝑁𝐶,𝐼𝑠𝑟𝑎𝑒𝑙∑𝑊𝑁𝐶,𝑂𝐸𝐶𝐷,𝑖

𝑛

𝑖

𝑛

𝑖

𝑛

𝑖

+ 0.5�̅�𝑁𝐶,𝑂𝐸𝐶𝐷∑𝑊𝑁𝐶,𝑂𝐸𝐶𝐷,𝑖

𝑛

𝑖

− 0.5�̅�𝑁𝐶,𝐼𝑠𝑟𝑎𝑒𝑙∑𝑊𝑁𝐶,𝐼𝑠𝑟𝑎𝑒𝑙,𝑖

𝑛

𝑖
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The sum of the non-common parts in Israel equals that sum in the 

OECD, i.e.: ∑ 𝑊𝑁𝐶,𝑖
𝑛
𝑖 = ∑ 𝑊𝑁𝐶,𝐼𝑠𝑟𝑎𝑒𝑙,𝑖 = ∑ 𝑊𝑁𝐶,𝑂𝐸𝐶𝐷,𝑖

𝑛
𝑖

𝑛
𝑖 . Combining 

like terms yields: 

∑𝐺𝑎𝑝𝑖

𝑛

𝑖

=∑𝑊𝐶,𝑖 ∙ ∆𝑋𝑖 + �̅�𝑁𝐶,𝑂𝐸𝐶𝐷∑𝑊𝑁𝐶,𝑂𝐸𝐶𝐷,𝑖 − �̅�𝑁𝐶,𝐼𝑠𝑟𝑎𝑒𝑙∑𝑊𝑁𝐶,𝐼𝑠𝑟𝑎𝑒𝑙,𝑖

𝑛

𝑖

𝑛

𝑖

𝑛

𝑖

 

∑𝐺𝑎𝑝𝑖

𝑛

𝑖

=∑𝑊𝐶,𝑖 ∙ ∆𝑋𝑖 +∑𝑋𝑂𝐸𝐶𝐷,𝑖

𝑛

𝑖

∙ 𝑊𝑁𝐶,𝑂𝐸𝐶𝐷,𝑖

𝑛

𝑖

−∑𝑋𝐼𝑠𝑟𝑎𝑒𝑙,𝑖

𝑛

𝑖

∙ 𝑊𝑁𝐶,𝐼𝑠𝑟𝑎𝑒𝑙,𝑖 

 

∑𝐺𝑎𝑝𝑖

𝑛

𝑖

=∑𝑊𝐶,𝑖 ∙𝑋𝑂𝐸𝐶𝐷,𝑖 −∑𝑊𝐶,𝑖 ∙ 𝑋𝐼𝑠𝑟𝑎𝑒𝑙,𝑖

𝑛

𝑖

+∑𝑋𝑂𝐸𝐶𝐷,𝑖

𝑛

𝑖

∙ 𝑊𝑁𝐶,𝑂𝐸𝐶𝐷,𝑖

𝑛

𝑖

−∑𝑋𝐼𝑠𝑟𝑎𝑒𝑙,𝑖

𝑛

𝑖

∙ 𝑊𝑁𝐶,𝐼𝑠𝑟𝑎𝑒𝑙,𝑖 

∑𝐺𝑎𝑝𝑖

𝑛

𝑖

=∑𝑊𝑂𝐸𝐶𝐷,𝑖 ∙ 𝑋𝑂𝐸𝐶𝐷,𝑖 −∑𝑊𝐼𝑠𝑟𝑎𝑒𝑙,𝑖 ∙ 𝑋𝐼𝑠𝑟𝑎𝑒𝑙,𝑖

𝑛

𝑖

𝑛

𝑖
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3. Tables 

Appendix Table 1A. Method for calculating price adjustments for 

agriculture and manufacturing industries 

 (continued on next page) 

OECD12 

Code 

Israeli 

Code 

Industry name Calculation method 

1-5 1-9 Agriculture Statistical appendix of Bank 

of Israel (fixed prices and 

CBS data (current prices) 
10-14 10-13 Mining and quarrying 

15-16 14-16 Food, beverages and tobacco 

products 

CBS Industry Survey 1995-

2010 

17 17 Textiles 

18 18 Clothing  

19 19 Footwear and leather 

products 

20 20 Wood and wood products 

21 21 Pulp, paper and paper 

products 

22 22 Publishing and printing 

23-24 23-24 Oil refining and products, 

chemicals 

25 25 Rubber and plastics products 

26 26 Non-metallic mineral 

products 

27 27 Basic metals 

28 28 Fabricated metal products 

(excl. machinery and 

equipment) 

29-30 29-30 Office and accounting 

machinery and equipment 

31 31 Electrical machinery and 

apparatus 

32 32-33 Radio, television and 

communication equipment 

33 34 Medical, precision, and 

optical instruments 
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Appendix Table 1A. Method for calculating price adjustments for 

agriculture and manufacturing industries 

 (continued from previous page) 

OECD12 

Code 

Israeli 

Code 

Industry name Calculation method 

34-35 35 Automotive industry 
CBS Industry Survey 1995-

2010 
36 36-39 Furniture, jewelry, other 

classified 

40-41 40-41 Electricity and water CBS central database, 

national accounts, electricity 

and water 

45 45-46 Construction CBS central database, 

national accounts, GDP per 

economic industry in base 

prices - construction 
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Appendix Table 1B. Method for calculating price adjustments for trade 

and service industries 

 (continued on next page) 

OECD12 

Code 

Israeli 

Code 

Industry name Calculation method 

50 50 Motorized vehicles - sales, 

maintenance, repair 

 

CBS central database, 

national accounts, GDP by 

economic industry and basic 

prices – sales, maintenance 

and repair of motor vehicles, 

retail sale of fuel 

51 51 Wholesale trade (excl. motor 

vehicles and motorcycles) 

CBS central database, 

commerce and business. 
Revenue indices of 

wholesale trade and services 

(VAT data) 

52 52-53 Retail trade (excl. motor 

vehicles) 

CBS central database, 

commerce and business. 

Revenue indices of retail 

trade and services (VAT 

data) 

55 55-56 Hotels and Restaurants 

CBS, Macro-Economic 

Division 

55A 55 Hotels and guest houses 

55B 56 Restaurants and dining 

services 

64B 66 Telecommunications 

65, 67 67 Banking  

70 70 Real estate 

60 60 Land transport CBS central database, 

transportation and 

communication, revenue 

indices for busses, trains in 

current and fixed prices 

61-62 61-62 Air and water transport 

 

CBS, Statistical Abstract of 

Israel (various years): 

“Transportation and 

Communication” 
64A 65 Post and courier services 
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Appendix Table 1B. Method for calculating price adjustments for trade 

and service industries 

 (continued from previous page) 

OECD12 

Code 

Israeli 

Code 

Industry name Calculation method 

63 63-64 Supporting and auxiliary 

transport activities 

CBS, central database, 

transportation and 

communication. Data for 

volume of activity in airports 

and seaports 

64 65-66 Telecommunications and 

post  

Weighted average of 

adjusted price indices in 

telecommunication and post 

industries 

66 68 Insurance and pensions 

 

CBS, central database, 

national accounts, GDP by 

economic industry in base 

prices – insurance and 

financial services 

71 71 Renting of machinery and 

equipment excl. personal 

and household goods 

According to adjusted price 

index for real estate services, 

CBS Macro-Economic 

Division 

72-73 72-73 Computer services, research 

and development 

According to adjusted 

average price index for the 

industry in the 12 OECD 

countries of the OECD12 

74 74-76 Business activities 

(excl. computer and research 

and development) 

Extracted from adjusted 

average price index for the 

main industry and the sub-

industry 

80 80 Education CBS database – revenue data 

for education (VAT data) 

85 85-86 Health, and social work CBS database – revenue data 

for health (VAT data) 

90-93 90-96 Community, social, personal 

and other services 

CBS central database – 

revenue data of community, 

social and personal services 

(VAT data) 
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Appendix Table 2. Grouping of business sector industries by industry 

tradability and productivity levels 

 (continued on next page) 

Industry 

code 

Industry name (Standard Industrial Classification of All Economic 

Activities, 1993) 

Non-tradable high-productivity industries 

67 Banking  

68 Insurance and pensions 

65-66 Telecommunications and post  

Tradable high-productivity industries 

23-24 Oil refining and products, chemicals 

72-73 Computer services, research and development 

34 Medical, precision, and optical instruments 

26 Non-metallic mineral products 

32-33 Radio, television and communication equipment 

63-64 Supporting and auxiliary transport activities 

35 Automotive industry 

61-62 Air and water transport 

29-30 Office and accounting machinery and equipment 

31 Electrical machinery and apparatus 

Non-tradable low-productivity industries 

14-16 Food, beverages and tobacco products 

55-56 Hotels and restaurants 

60 Land transport 

74-76 Business activities (excl. computer and research and development) 

95-97 Home help services 

22 Publishing and printing 

21 Pulp, paper and paper products 
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Appendix Table 2. Grouping of business sector industries by industry 

tradability and productivity levels 

 (continued from previous page) 

Industry 

code 

Industry name (Standard Industrial Classification of All Economic 

Activities, 1993) 

Non-tradable low-productivity industries 

94 Recreational, cultural and sports 

52-53 Retail trade (excl. motor vehicles) 

50 Motorized vehicles - sales, maintenance, repair 

51 Wholesale trade (excl. motor vehicles and motorcycles) 

Tradable low-productivity industries 

27 Basic metals 

28 Fabricated metal products (excl. machinery and equipment) 

25 Rubber and plastics products 

17 Textiles 

18 Clothing (excl. knits) 

36-39 Furniture, jewelry, other 

19 Footwear and leather products 
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