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 Highlights  

The expansion of technological capabilities among firms in developing countries has often been linked 

to international integration. Access to larger pools of higher-quality intermediate inputs, as well as the 

opportunity to employ technology developed in other countries, can stimulate firms to undertake 

innovative activities and develop new products. This note explores these linkages making use of a firm-

level dataset obtained from the World Bank Enterprise Surveys containing information on 22,466 firms 

across 19 Asia-Pacific economies and 18 industrial sectors. Key findings include the following: 

 Flows of imported intermediate inputs and licensing payments have been growing rapidly in 

recent years aided by globalisation and the proliferation of global supply chains. Importing 

technology and intermediate goods is a feature of economic activity at all levels of development: 

the relationship between use of imported technologies and GDP per capita has remained stable 

in the past decade.  

 Asia-Pacific firms that use imported intermediate inputs or license foreign technology tend to be 

more productive – by 60 and 34 per cent respectively. Likewise, they grow faster in terms of 

employment than firms that do not – by 10 and 7 per cent respectively.  

 These firms are also more likely to introduce new products and processes – by about 15 to 20 

per cent for intermediate inputs and 14 to 24 per cent for licensing foreign technology. They are 

also more likely to spend on research and development (R&D). Furthermore, as they are more 

likely to introduce products that are new to the market, by 8.5 and 23 per cent for imported 

inputs and licensing respectively, they contribute to overall economic diversification.  

 The use of foreign technology by one firm may also have small wider spillover effects and 

indirectly induce other firms to introduce new products and processes, or to invest in imported 

technologies. This could occur by means of imitation, reverse engineering, or through learning 

about the costs and benefits of investing in technology and innovation.  

 To fully benefit from foreign technology, countries need to invest in the economy’s absorptive 

capacity and promote access to finance. Trade policies, including trade facilitation, play a major 

role in facilitating access to imported technologies. 
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Introduction: economic openness and technology transfer 

The success of the outward-oriented growth strategies pursued by a number of Asia-Pacific economies 

in recent decades has served to emphasise the potential of openness and integration into the global 

economy as forces for development. There remains a lively debate about the scope of the particular 

policies and mechanisms that engendered such growth. Nevertheless, one lesson that has cemented itself 

as empirically and theoretically relevant is the key role of technology transfer and its implications on the 

range of products produced in developing countries. Technology differences can account for a large part 

of cross-country income disparity (Comin and Mestieri, 2010; Hall and Jones, 1999; Easterly and 

Levine, 2001). Well-managed international integration, leading to technology transfer, can thus support 

developing countries’ technological catch-up and productive diversification. This technological catch-

up serves to facilitate innovation, not necessarily in the sense of frontier innovation  – referring here to 

patentable inventions
1
 – but rather in the sense that it will expand the scope of domestic firms’ 

capabilities in terms of the range of products they are able to produce. Indeed, figure 1 illustrates how 

historically a much smaller share of patents have been filed in developing countries, although China’s 

growth experience appears to be an exception to this pattern and accounts for much of the recent 

increase of developing countries.
2
  

Figure 1: Patent families by first filing office
3
 

 
Source: WIPO Statistics Data Center; Accessed Feb. 2016  

 

This note will provide some evidence drawn from firm-level data on the linkage between economic 

openness and firms’ innovative activities in developing countries, and explore what this implies for 

structural transformation. The data in question comes from a dataset assembled from World Bank 

Enterprise Surveys, and includes firm-level surveys covering 22,466 firms across 19 Asia-Pacific 

developing economies and 18 industrial sectors
4
, and which contains explicit information regarding 

firms’ innovative activities.
5
  

                                                           
1 Frontier innovation here refers to inventions that require the fulfilments for protection under intellectual property rights. 

Broadly meaning that it has not been invented elsewhere before; but more specifically, it must be novel, non-obvious, and 

requires an inventive step.  
2 A caveat for the seemingly large increase in patents first filed in Asia-Pacific developing countries is that the patents shown in 

this figure are not patents in force but rather patents granted, and may have been litigated since they were filed. Furthermore, 

the quality of the patent does not come through in this figure, and it is known that the distribution of patent citation is heavily 

skewed towards a relatively small number of significant innovations.  
3 A patent family is a set of patents registered with different filing offices for a single invention. It essentially represents the 

international spread of a single technology or invention.  
4 A table describing the countries and sectors can be found in the Appendix. 
5 The World Bank’s Enterprise Surveys are large-scale firm-level surveys of developing countries’ private sectors, and contain 

information on firm’s activities, their environment, and the state of their operations. Furthermore, the sampling methodology 

ensures that the sample is representative of the economic activity undertaken within each country as far as possible. 
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For the purpose of this note, technology transfer is broadly defined as, first, direct cross-border flows of 

the technologies themselves, either via licensing or other forms of intellectual property or purchased as 

embodied in capital goods,
6
 and second as expanded access to intermediate inputs and supplies that 

embody modern technologies. Innovation will also be interpreted broadly, and will not be limited to 

scientific invention in the sense of novel knowledge-creation but will also include various forms of 

technological catch-up, whereby technologies or goods developed in more advanced markets are 

deployed, imitated or adapted to domestic market conditions. Hence, the concept of innovation will also 

cover firms’ diversification into products that may already be produced in more advanced markets but 

which are new to the developing economy in question. 

The note is structured as follows: first, aggregate trends regarding the use of imported inputs and cross-

border licensing of technology are explored. Second, the relationship between these two channels for 

foreign technology and firms’ innovative activities is analysed for the dataset of Asian firms. Finally, 

some of these findings are related to current policy debates.  

 Trends in flows of technology 

While total global trade has increased substantially over recent decades, trade in capital and 

intermediate goods has remained at a relatively stable share of total trade since the late 1980’s - at about 

33 and 24 per cent respectively (figure 2). Licensing flows have also increased in recent decades. 

Globally, royalties and license fee flows largely occur between developed countries, and in 2013 high-

income countries received 98 per cent of global receipts of royalties and license fees and made 85 per 

cent of the payments. However, developing countries in Asia-Pacific have experienced a relatively large 

increase in their payments for royalties and license fees, and have overtaken Asia-Pacific high-income 

countries
7
 in terms of the total magnitude of flows, capturing a total share of 49 per cent of total 

payments from Asia-Pacific economies (figure 3). Given that royalties and license fees are paid for 

relatively novel technologies that are still protected under intellectual property rights laws, this is a sign 

that technological catch-up is indeed occurring at a relatively faster pace in Asia-Pacific than in the rest 

of the world. 

 

 

 

                                                           
6  The second aspect of this transfer cannot be studied because the origin of firms’ capital stock is unknown, so this note will 

only concern licensed technology. 
7 As classified by World Bank Country Classification in 2015 

Figure 2: Asia-Pacific imports by stages of processing (value (RHS) and share (LHS)) 

 
Source: UN COMTRADE, Accessed Feb. 2016  
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The prevalence of the use of imported intermediate inputs and the licensing of technology among 

firmsare positively but weakly related to developing countries’ level of development.  Figure 4(a) shows 

that in a sample of developing countries – which includes all of the countries globally in which the 

World Bank Enterprise Surveys have been carried out – the proportion of firms using imported inputs 

and supplies increases slightly with GDP per capita. An increase of 10 per cent in GDP per capita is 

associated with an increase in 0.3 percentage points in the share of firms using imported inputs. 

Similarly, the proportion of firms that license foreign technology is also weakly related to GDP per 

capita (figure 4(b)), and a 10 per cent increase in GDP per capita is associated with a 0.1 percentage 

point increase in the share of firms licensing foreign technology.  

Figure 4: Imported inputs, licensing, and GDP per capita 

 

  
(a) (b) 

 

Source: World Bank Enterprise Surveys, World Development Indicators; Accessed Feb. 2016 

 

  

Figure 3: Asia-Pacific payments of royalties and license fees 

 
Source: UNCTAD Statistics; Accessed Feb. 2016,  

Note: Countries are classified as High-Income according to the World Bank’s country classification in 2015.  
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The relationship between the proportion of total inputs that are of foreign origin and GDP per capita is 

flat (figure 5). This implies that although the use of foreign technology is more widespread at higher 

levels of development, the intensity with which firms use foreign technology does not vary by income. 

The same measure cannot be constructed for licensing foreign technology, since a measure of the 

proportion of technology in an economy that is of foreign origin does not exist. Nevertheless, we could 

expect the same relationship to hold.  

Figure 5: Proportion of imported inputs and GDP per capita 

 

 
 

Source: World Bank Enterprise Surveys, World Development Indicators; Accessed Feb. 2016 
 

There are many reasons why this relationship may hold, including that of data quality. Despite the high 

quality of the Enterprise Surveys, extrapolating from firm surveys to an entire country will inevitably 

introduce some noise that will detract from the accuracy of the data at the aggregate level. Nevertheless, 

a likely explanation for the lack of a clear trend comes from the combined influence of two confounding 

effects: on the one hand more advanced economies will be more able to produce their own technologies 

and inputs, and on the other hand, more complex industrial mixes will often require very specific 

technological inputs that can only be imported from advanced economies. Therefore, as a country grows 

these two effects may counteract each other, explaining the stability in the share of firms licensing 

technology across income levels.  

Evidence that larger markets are better able to supply domestically produced inputs is found in the 

observation that smaller countries use imported technologies more intensely. Indeed, the proportion of 

inputs of foreign origin and the per cent of firms licensing foreign technology are negatively correlated 

with population size (figures 6(a) and 6(b)). These trends are reflected in the sample of Asia-Pacific 

economies, and most of the countries which source a smaller proportion of intermediate inputs abroad 

are larger such as China, India, Pakistan, and Turkey (figure 7). In contrast, the smaller countries, such 

as Nepal, Bhutan, Afghanistan, Kyrgyzstan, and Tajikistan, source more than a third of their inputs 

abroad. 
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Figure 6: Imported inputs, licensing, and population 

 

  
(a) (b) 

 

Source: World Bank Enterprise Surveys, World Development Indicators; Accessed Feb. 2016 

 
Countries with more complex industrial mixes also rely more intensely on foreign technology. Figure 8 

shows that there is a certain cross-sector variation in the intensity of the use of foreign technology and 

that foreign technology plays a more important role in high-tech sectors, in particular with regards to 

licensing. The sectors with the highest percentages of firms importing foreign technology include 

electronics and precision instruments, chemicals and chemical products, the manufacture of motor 

vehicles, the manufacture of machinery and equipment, and IT. Therefore, relatively more developed 

countries will generally have more technologically intensive industrial mixes that will rely more heavily 

on imported technology (though even high technology industries also make use of lower technology 

components). 

Figure 7: Share  of firms importing technology in selected Asia-Pacific economies 

 

Source: Authors’ own calculations based on the World Bank Enterprise Surveys; Accessed Feb. 2016 

 

The aggregate level of imported technology in an economy will depend on: the capacity of domestic 

markets to produce substitutable inputs; the productive capacity of domestic firms; and on the 

technological intensity of the country’s industrial mix. Poorer countries import technology because 

domestic markets cannot supply suitable alternatives. Meanwhile, middle-income and richer countries 

with more technologically intensive industries will generally have greater needs for highly specialized 

imported inputs. 
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Figure 8: Share of firms importing technology in selected industries 

 
Source: Authors’ own calculations based on the World Bank Enterprise Surveys; Accessed Feb. 2016  

 

The impact of using imported technology and intermediate inputs 

This section considers the different mechanisms through which trade in intermediate goods and directly 

licensing technologies from abroad impacts the activities of firms in developing countries.  

The capacity expansion effect 
The first mechanism is akin to a capacity expansion effect, by which access to a larger range of 

intermediate inputs that embody modern technology improves outcomes for domestic firms and expands 

their capabilities. This mechanism has received much empirical attention. In particular, during episodes 

of trade liberalisation in developing countries it is often the fall in import tariffs on inputs and the 

consequent increased availability of foreign-produced capital goods and intermediate inputs that has the 

most important impact on the productivity of domestic firms (Amiti and Konings, 2007; Topalova and 

Khandelwal, 2011).   

There is evidence that Asia-Pacific firms which use imported intermediate inputs and that license 

technology abroad perform better across a range of indicators (figure 9). These firms are more 

productive, and even after controlling for country and sector characteristics firms that use imported 

inputs are 60 per cent more productive and firms that license foreign technology are 34 per cent more 

productive than firms that do not. These firms are also larger. Amongst firms with upwards of 100 

employees, about 56 per cent of firms use imported inputs and 24 per cent license foreign technology, 

compared to micro-enterprises or small firms where only 29 per cent of firms use imported inputs and 

10 per cent license foreign technology. Firms that use imported technology also grow faster in terms of 

employment, and the three-year growth rate of employment is higher by about 10 per cent for firms 

using imported inputs and by 7 per cent for firms licensing foreign technology. Finally, firms that use 

imported inputs and license foreign technology are more likely to export, by 28 and 14 per cent 

respectively, even after controlling for country-sector effects. It should be noted that the causality 

between these outcomes is likely to run both ways, where more productive firms – which we know tend 

to also be larger, to be exporters, and to grow faster – are more likely to choose in the first place to use 

imported inputs and technologies. This paper therefore remains agnostic about those particular causal 

mechanisms.  
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The more important aspect of this capacity expansion effect in developing countries is its impact on the 

scope of the innovative activities undertaken by firms in developing countries. This process has received 

some empirical attention. Goncalves et al. (2008), show – in a sample of Brazilian and Argentinian 

firms – that licensing technology from foreign firms contributes more to firms’ productivity than their 

own expenditure on research and development (R&D). Likewise, Goldberg et al. (2013), find that 31 

per cent of the new products introduced by Indian firms following liberalisation in the 1990s could be 

attributed to lower input tariffs facilitating access to new intermediate inputs and technologies.  

Analysis of the survey data provides further evidence of the linkages between the use of foreign 

technology, intermediate inputs and firms’ innovative activities. In order to consider only domestic 

firms and exclude potential bias introduced by foreign firms, which would be more easily able to benefit 

from technology from the owner’s origin country, all firms that are majority foreign-owned are 

excluded from the sample. The sample is also restricted to firms in manufacturing industries. 

Furthermore, the model controls for the impact of country and sector characteristics that may affect 

innovative outcomes. For example, this can take into account the effect of factors such as that firms in 

richer countries and in more high-tech industries are inherently more likely to undertake science, 

technology and innovation (STI) related activities. In order to control at least partly for the fact that 

larger and more productive firms are more likely to use imported inputs and license foreign technology, 

and are probably more likely to engage in innovative activities as well, the models include labour 

productivity and firm size as additional control variables.  

Table 1 reports the results from the regressions.
 8
 Overall, using foreign technology has a significant 

impact on the scope of the individual firms’ innovative activities as captured in the World Bank 

                                                           
8 These regressions take the following form: 

𝑌𝑖𝑐𝑠 = 𝛼 + 𝛽1𝑋𝑖𝑐𝑠 + 𝛽2𝑍𝑖𝑐𝑠 +  𝛿𝑖𝑐𝑠
𝑠𝑖𝑧𝑒 + 𝜇𝑐𝑠 + 휀𝑖𝑐𝑠  

Figure 9: Characteristics of firms that use foreign technology 

  
(a) (b) 

  
(c) (d) 

Source: Authors’ own calculations based on the World Bank Enterprise Surveys; Accessed Feb. 2016 
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Enterprise Surveys. Using imported inputs increases the likelihood of a firm having carried out product 

and process innovation – i.e. having introduced a product/service or process that was new to its 

activities, or having significantly improved upon an existing product or process, in the last three years – 

by about 19 and 15 per cent respectively (see columns (1) and (3)). Licensing foreign technology has a 

stronger impact on product innovation, and increases its likelihood by almost 24 per cent – shown in 

column (2). However, the impact of licensing on process innovation is slightly lower, at about 13 per 

cent – in column (4).  

Table 1: Effect of using foreign technology on innovative activities 

 

Product innovation 

New to firm 

Process innovation 

New to firm 

Product innovation 

New to market 

Spent on research 

and development 

 

(1) (2) (3) (4) (5) (6) (7) (8) 

Firm uses imported inputs 
0.192** 

 
0.148** 

 
0.0844** 

 
0.136** 

 
(0.0150) 

 
(0.0161) 

 
(0.0146) 

 
(0.0157) 

 

Firm licenses foreign 

technology 
 

0.236** 
 

0.132** 
 

0.228** 
 

0.0984** 

 
(0.0193) 

 
(0.0246) 

 
(0.0299) 

 
(0.0206) 

Country-Sector dummies YES YES YES YES YES YES YES YES 

Control for labour 

productivity YES YES YES YES YES YES YES YES 

Control for firm size YES YES YES YES YES YES YES YES 

Include constant YES YES YES YES YES YES YES YES 

Number of observations 9538 14144 8785 13775 7774 12220 9546 14523 

Adj. R-squared 0.124 0.101 0.150 0.108 0.160 0.134 0.163 0.120 

Standard errors in parentheses, *p<0.05 **p<0.01; standard errors are clustered at the country-sector level 

 

These results support the idea that using foreign intermediate inputs and technologies can expand the 

scope of the individual firms’ activities. However, this does not necessarily imply that the “new” 

products or processes are actually totally novel, and that this innovative activity truly represents a 

process of technological upgrading occurring at the country level. This last question can however be 

answered with this dataset, and columns (5) and (6) in table 1 report on the likelihood of a firm having 

introduced a product that was entirely new to its main market in the last three years, therefore implying 

that the firm contributed to a country’s diversification of production. The effect of licensing foreign 

technology, of almost 23 per cent, is much stronger than that of intermediate inputs, of 8.4 per cent, 

reaffirming the relative importance of more advanced technology on innovation in a more traditional 

sense. Similarly, using foreign technology affects the likelihood of firms investing in R&D. Firms that 

use imported inputs are almost 14 per cent more likely to spend on R&D – shown in table 1, column (7), 

and firms that license foreign technology are almost 10 per cent more likely – shown in column (8).  

The demonstration effect 
A second channel through which openness can impact on domestic firms’ innovative activities is an 

indirect demonstration effect. The idea is that firms observe foreign technology, as embodied within 

traded goods or from its use by other firms, and can learn from it by imitation or through reverse 

engineering. This process is difficult to capture empirically since it involves processes such as imitation 

that do not leave many traces, but there are strong indications that developing countries’ outcomes are 

related to the intensity of their interaction with developed countries. Many studies have shown that 

countries’ own levels of productivity are strongly associated with the R&D stock of its importing 

partners (Coe and Helpman, 1995; Coe, Helpman and Hoffmaister, 2009; Acharya and Keller, 2009). In 

addition, Acharya and Keller (2009) are able to show that trade with the countries with the highest 

                                                                                                                                                                                        
where  𝑌𝑖𝑐𝑠 is a dummy variable for firm 𝑖 in country 𝑐 and sector 𝑠 which takes a value of 1 if the firm has undertaken one of 

the different types of innovation – depending on the model –, 𝑋𝑖𝑐𝑠 is the measure of imported technology, 𝑍𝑖𝑐𝑠 is a measure of 

the firms’ log labour productivity, 𝛿𝑖𝑐𝑠
𝑠𝑖𝑧𝑒 denotes a series of dummies indicating firm size category as in figure 7(a) and (b), 𝜇𝑐𝑠 

is a set of country-sector dummies, and 휀𝑖𝑐𝑠 is the firm specific error term. 
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stocks of R&D intensive capital has an impact on countries’ productivity that often surpasses the 

contribution of the countries’ own R&D.  

Another facet of the demonstration effect is that it can reduce informational externalities. Adopting new 

technologies requires lengthy and uncertain investments, and in developing countries where such 

technology is rare, domestic firms may simply lack the information required to accurately evaluate 

investments in specific technologies, resulting in a suboptimal level of investment. The idea is that once 

these technologies are introduced to a market by a certain firm, other firms are able to observe the 

foreign technology being utilised, thereby reducing these informational externalities (Hausmann and 

Rodrik, 2003). There is therefore likely to be an economy-wide virtuous cycle with respect to adoption 

of foreign technologies though evidence of such a cycle is not conclusive.  

These two mechanisms imply that the use of foreign technology by one firm can spill over to other 

domestic firms, and encourage broader technological upgrading across industries. In order to provide 

evidence for such an effect, a variable that capture the exposure of each firm to foreign technology is 

constructed. This variable consists of the share of sales within each firm’s region/city and in the same 

sector by other firms using imported inputs and licensing foreign technology. Table 2 presents evidence 

in support of the demonstration effect and shows that technological upgrading by some firms can have 

an indirect impact on the activities of other firms in the industry, even after controlling for country and 

sector effects, for the firms’ own labour productivity, and for firm size.  

Table 2: Effect of exposure to foreign technology on innovative activities 

 

Product innovation 

New to firm 

Process innovation 

New to firm 

Product innovation 

New to market 

Research and 

Development 

Imported 

inputs Licensing 

 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

Log 1+Fraction of 

sales by other firms 

using imported 

inputs in 

region/city9 

0.169* 
 

0.145*  -0.070 
 

-0.0684 
 

0.392** 
 

(0.074) 
 

(0.068)  (0.073) 
 

(0.067) 
 

(0.040) 
 

Log 1+Fraction of 

sales by other firms 

licensing foreign 

tech. in region/city 

 
0.176*  0.0223 

 
0.285** 

 
-0.124 

 
0.434** 

 
(0.074)  (0.081) 

 
(0.090) 

 
(0.079) 

 
(0.059) 

Country-sector 

dummies YES YES YES YES YES YES YES YES YES YES 

Control for labour 

Productivity YES YES YES YES YES YES YES YES YES YES 

Control for firm size YES YES YES YES YES YES YES YES YES YES 

Include constant YES YES YES YES YES YES YES YES YES YES 

Number of 

observations 11518 10880 10336 10052 9809 9361 11027 10476 8422 12877 

Adj. R-squared 0.0874 0.089 0.091 0.089 0.109 0.116 0.111 0.115 0.230 0.095 

Standard errors in parentheses, *p<0.05 **p<0.01; standard errors are clustered at the region/city-sector level 

 

A 10 per cent increase the fraction of sales by other firms using imported inputs leads to a 1.7 per cent 

increase in the likelihood of a firm undertaking product innovation, and a 1.4 per cent increase in the 

likelihood of undertaking process innovation, shown in column (1) and (3) of table 2. A 10 per cent 

increase in the share of sales by firms licensing foreign technology leads to a 1.8 per cent increase in the 

likelihood of a firm undertaking product innovation, but seems to have no effect on process innovation. 

These results are consistent with firms imitating products – and to a more limited extent, the processes –

that may have been introduced into the domestic market by other firms, hence providing support for the 

notion that technological upgrading can result in a sort of virtuous cycle. The results are less promising 

for more conventional types of innovation, and there seems to be no effect on the likelihood of firms 

undertaking R&D expenditure – seen in columns (7) and (8). Furthermore, the share of firms using 

                                                           
9 Given that 𝑙𝑛(0) = −∞, 1 is added to the logged share of sales in order to also include in the analysis sectors in which the 

share is equal to zero 
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imported inputs has no effect on product innovation that is new to the market – in column (5). On the 

other hand, the share of firms licensing technology seems to have an important impact on this type of 

innovation, again reinforcing the idea that more advanced technologies are more relevant for meaningful 

upgrading. An increase in the share of sales by other firms licensing foreign technology increases the 

likelihood of product innovation that is new to the market by 2.8 per cent – in column (6).  

Unsurprisingly, these effects are fairly small. This is because they are likely to be confounded by many 

other factors that cannot be taken into account here. In particular, there may be a competition effect 

whereby better performing firms that use imported technology may drive other firms out of business. A 

longer-term longitudinal analysis would be much more suitable for uncovering the true extent of this 

effect, because it would take time for technology to spread between firms. However, data availability 

issues mean that these effects can only be approximated. There is nevertheless some evidence for the 

demonstration effect in that the share of sales by other firms using imported intermediates or licensed 

technology seem to be important determinants of firms’ uptake of these technologies. A 10 per cent in 

the share of sales by other firms for each type of imported technology leads to a 3.9 per cent and a 4.3 

per cent increase in the probability that firms use foreign inputs or license foreign technology 

respectively – in columns (9) and (10).  

 

Securing benefits from technology transfer 

The results of the empirical analysis carried out in this note support the notion that, even after 

controlling for the impact of broader economic conditions, the use of imported technology by firms in 

developing countries can have important consequences for economic development. Firms that import 

and license foreign technologies are more likely to be associated with the introduction of new products 

and processes to their existing portfolio and to carry out R&D; furthermore, these activities are in some 

proportion likely to be entirely new to their domestic markets. Therefore, having access to imported 

technologies not only improves outcomes at the level of the individual firm, but it may also implies 

diversification and potential for structural transformation at the country level Whether this can be 

realised depends on the nature of legal regime as well as other institutional factors.  Nonetheless, 

establishing policies that facilitate imports of technology could be an appropriate means of promoting 

development. However, trade liberalization alone is likely to be insufficient. Indeed, the actual 

magnitude of the impact of the imported technology is dependent on a number of domestic 

characteristics, namely the regulatory and business environment in which firms operate; as well as firm-

level characteristics.  

In terms of appropriate policy responses, much of the technology transfer literature emphasises the 

importance of the host country’s absorptive capacity. Countries’ absorptive capacities encompass the 

ability of domestic agents to actually learn to use and adopt new technologies transferred from foreign 

markets. Countries with better-educated workforces that can domestically supply technical skills, and 

where some independent R&D activity is taking place, will find themselves in better positions as there 

will be greater complementarity between the imported technology and the labour force that is using it. 

Hence firms will be more willing to invest in acquiring and in learning to use new technologies. 

Governments seeking to maximize the impact of this form of technology transfer should therefore invest 

in building up the country’s human capital stock and its technical capabilities.  

This does not necessarily imply focusing public investment only in the traditional education sector, but 

attention should also be paid to vocational programs, trainings, and other such programs meant to build 

capacity in specific areas of technical expertise. Technologies that are more likely to be endogenously 

adopted by firms will consist of incremental advances that build upon the country’s existing productive 

structure. There is a large literature on structural transformation that shows that the evolution of the 

productive structure occurs in a series of incremental steps that build upon the existing capacity of 

economies (Hidalgo, Hausmann, Balabasi, and Klinger, 2007). Hence, there is a very important scope to 

establish programmes that can fill the gaps between the skills that firms demand and those that are 

present in the population. Investors and the government alike can take advantage of a location’s 
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comparative advantage with respect to certain skills or characteristics, and use it as a basis for gradual 

upgrading and expansion in specific areas. At the policy level, public-private partnerships are likely to 

be an important tool to ensure that trainings are relevant to the real needs of the business sector. 

A second policy area is the importance of enabling access to finance. Part of why larger and more 

productive firms are more likely to use imported technology is that they are more likely to have greater 

retained earnings with which to fund investments in technology. Smaller firms may therefore find it 

more difficult to fund their technological upgrading. Furthermore, this issue is likely to be exacerbated 

by the informational externalities mentioned previously. Therefore, functioning, efficient, and long-term 

domestic financial markets have a key role to play in allowing firms to more easily undertake such 

investments. Providing some evidence for the importance of well-functioning financial sectors are Rajan 

and Zingales (1998), who exploit cross-sectoral variation in financing requirements in order to show that 

the sectors that rely relatively more on financing historically grew faster in countries where financial 

markets were more developed. Enhancing access to finance in developing countries is even more 

relevant in light of the attached importance to the development of small and medium sized enterprises, 

which depend much more on external financing than larger firms as revealed consistently by the results 

of most enterprise surveys.  Here too, some detailed analysis at firm level can lead to indications for 

effective policy measures 

A third area for attention is trade policy. There will be technologies or intermediate inputs that cannot be 

provided by domestic markets, so facilitating domestic firms’ access to such goods should be a priority 

for a development-oriented trade policy. Ideally, there might be room to craft a well-targeted regime of 

liberalization and trade facilitation. However, such liberalisation should also be accompanied with some 

planning with regards to the development of a domestic market that can supply these technological 

inputs, and the potentially disruptive effects of trade policy on domestic industries must be considered. 

The production of intermediate inputs should be seen through the same lens as trade in final goods, and 

if an industry has a potentially latent comparative advantage, then there may be some scope to employ 

some carefully calibrated supporting measures, such as targeted support for research or training and 

capacity building. The determination of the type of industries that may warrant some form of 

intervention, and which type of intervention, however remains highly context dependent and is liable to 

rent-seeking and local capture. For this reason, identification of an optimal trade policy regime is 

particularly difficult.  It remains the fact that for developing countries, and especially the smaller ones, 

the technological inputs they require are likely to be largely out of the immediate reach of their 

productive structure, hence developing trade policies that support access to intermediate inputs, as well 

as supporting services, is a critical task.  

To conclude, this note has highlighted one particular mechanism through which international integration 

can have important repercussions for developing economies. International integration can serve to 

expand the capacities of domestic firms by enhancing access to intermediate goods and technologies that 

can be used to produce a larger range of goods, using a larger range of processes. Through this process, 

international integration facilitates economic diversification and structural transformation, which is key 

in achieving broad-based and equitable economic development.  
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Appendix: World Bank Enterprise Survey coverage 

Sector Number of firms 

ISIC Rev.3 2-

digits codes 

Basic metals 998 27 

Chemicals and chemical products 1,714 24 

Construction 1,874 45 

Electronics and precision instruments 349 32,33 

Fabricated metal products 1,454 28 

Food 3,098 15 

Garments 1,814 18 

Information technology 640 72 

Leather 2,535 19 

Machinery and equipment (incl. office and electrical) 884 29,30,31 

Motor vehicles 1,633 34 

Non metallic mineral products 1,347 26 

Plastics and rubber 911 25 

Printing and paper 2,180 21 

Textiles 962 17 

Wood and furniture 73 20,36 

Coke and petroleum products 998 23 

Tobacco 1,714 16 

Total 22,466 

  

Country Years covered 

Number of 

firms 

Afghanistan 2014 247 

Armenia 2009, 2013 278 

Azerbaijan 2009, 2013 314 

Bangladesh 2007, 2011, 2013 2,724 

Bhutan 2015 125 

China 2012 1,822 

Georgia 2008, 2013  322 

India 2014 7,295 

Kazakhstan 2009, 2013   523 

Kyrgyz Republic 2009, 2013   268 

Mongolia 2009, 2013   354 

Myanmar 2014 353 

Nepal 2013 238 

Pakistan 2007, 2013   1,911 

Russian Federation 2009, 2012  2,592 

Sri Lanka 2011 357 

Tajikistan 2008, 2013   349 

Turkey 2008, 2013   2,069 

Uzbekistan 2008, 2013   325 

Total  22,466 
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