
The relative size of the manufacturing sector in an 
economy depends on its stage of development. As 
economies become more industrialized, employment 

and output increase rapidly. Eventually, for large-enough 
levels of development, the contribution of the manufactur-
ing sector starts declining in favor of the service sector. 
That is, manufacturing’s contribution to employment and 
output follows an inverted U-pattern.1 This key feature of 
economic growth reflects structural change across different 
sectors: The agriculture sector shrinks, the service sector 
expands, and the manufacturing sector exhibits a hump-
shaped pattern.

In this essay, we analyze differences in trends between 
the manufacturing and service sectors along several dimen-
sions. For a sample of 24 countries and for the period 
2000-14, we collected annual data on employment and 
value added, which are the typical measures used to analyze 
structural change—the reallocation of economic activity 
across sectors within a country. We also gathered data on 
international trade (i.e., exports), innovation (i.e., research 
and development [R&D] spending), and labor productivity 
(i.e., value added divided by employment), as these provide 
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additional information on the performance of the two 
sectors. 

We obtain two main findings. First, in the past 15 years, 
the contribution of the service sector to employment and 
value added (our measure of output) has outweighed that 
of the manufacturing sector.2 In particular, the average 
shares of these variables in the service sector during 2000-
14 were 80.74 percent and 78.43 percent, respectively, 
whereas in the manufacturing sector these were 16.92 per-
cent and 16.96 percent, respectively (table). As technologi-
cal change makes manufacturing more capital and skill 
intensive, this sector creates fewer jobs. The so-called third 
industrial revolution led by services has therefore implied 
that, in the past decade, industrialized countries have 
experienced a sustained growth of employment and value 
added in the service sector, and this generation of jobs has 
helped to outweigh the decrease in the number of jobs in 
manufacturing. 

Second, we observe that despite the trends in employ-
ment and value added, manufacturing is still the largest 
sector in terms of exports, innovation, and productivity 
growth.3 In particular, our data show that the share of 
exports in the manufacturing sector was 92.01 percent, the 
share of R&D spending (as a percentage of value added) was 
64.86 percent, and the share of productivity growth was 
42.32 percent (in contrast to 1.09, 33.90, and 24.77 percent, 
respectively, in the service sector). These patterns are not 
surprising, as most services are still not traded. Indeed, 
although international trade in services is increasing, the 
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How services contribute to innovation  
and productivity may determine how  
economies develop and industrialize.

Contribution of Each Sector (percent)

Sector
Share 

employment
Share 

value added
Share 

exports
Share 

R&D spending
Productivity 

growth

Agriculture 2.34 4.61 6.90 1.24 32.91

Manufacturing 16.92 16.96 92.01 64.86 42.32

Service 80.74 78.43 1.09 33.90 24.77

SOURCE: Organisation for Economic Co-operation and Development database and authors’ calculations. 



and communication technology, in which trade in services 
has a much lower cost than moving goods around.7 Second, 
services are raising their contribution to R&D intensity, a 
measure of innovation. (R&D intensity is the amount of 
R&D spending as a percentage of value added, which con-
trols for the size of the sector.) In Panel A of the figure, we 
observe that the contribution of the service sector to R&D 
intensity has been increasing over time. Third, our data 
appear to be consistent with the view that innovation is a 
major source of long-term productivity growth.8 In Panel B 
of the figure, we observe that productivity has been increas-
ing over time in the service sector. Moreover, the evolution 
of labor productivity in the service sector follows very 
closely that of R&D spending. 

Finally, an interesting fact the figures do not reveal is 
that services are used throughout the manufacturing 
process and the manufacturing value chain. Increasing 
globali zation reinforces the relationship between the 
manufacturing and service sectors. Therefore, given the 
strong, positive correlation between R&D spending and 
productivity in the service sector, the evolution of innova-
tion may determine the patterns of development and 
industrialization in the next few years. n

Federal Reserve Bank of St. Louis | research.stlouisfed.org      2ECONOMIC Synopses

observed expansion in world trade was mainly driven by 
manufacturing products. Furthermore, most technological 
advances have taken place in the manufacturing sector, and 
productivity growth has focused mainly on this sector. In 
fact, several studies attribute the slowdown of productivity 
in the United States to the large increase of the service sec-
tor.4 As consumers’ demand for goods becomes saturated, 
they gradually turn toward the service sector, in which it 
is harder to foster productivity growth as rapid as the 
manufacturing sector’s.5

The first finding that we report has been documented 
extensively in the literature, yet the second finding is less 
well understood. An interesting aspect of our second find-
ing is that differences in the evolution of the manufacturing 
and service sectors with respect to trade, innovation, and 
productivity growth in the next few years may determine 
patterns of development and industrialization across coun-
tries. In fact, we already observe interesting differences in 
these evolutions between the two sectors in our sample. 
First, services are becoming more globalized. With the help 
of advancing technologies, such as a decrease in telecom-
munication costs, services are becoming more tradeable.6 
This is especially the case in industries such as information 
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Notes 
1 See Buera and Kaboski (2012). 

2, 3 See Manyika et al. (2012). 

4 See Bosworth and Triplett (2000).  

5 See Lee (2016). 

6 See Gonzales et al. (2012).

7 See Gervais and Jensen (2014).

8 See Sveikauskas (2007). 
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