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Abstract 
 

Recent economic literature has pointed at the hold-up problem and timeliness as two important 

determinants of trade in general and of offshoring in particular. The aim of this paper is to 

complement existing studies that prove that quality of institutions and infrastructure provide a 

comparative advantage in exporting institutional-intensive or time-sensitive goods, and extend 

these results to trade in intermediates. 

Using the UN classification for intermediate goods, we follow the strategy used in Romalis 

(2004) to examine the effect of endowments, institutions, and infrastructure on trade. The 

advantage of this specification is that we can see whether better institutions and better 

infrastructure increase relatively more exports in institutional-intensive and time-sensitive 

products, thus minimising identification problems.  

We show that, compatibly with the assumptions that the hold-up problem and timeliness are more 

important in trade in intermediate goods than in final goods, infrastructure and quality of 

institution are more important in determining trade in intermediates than trade in final goods. 

These findings have important policy implications as they suggest that improving institutions, 

investing in infrastructure, fostering trade facilitation would significantly boost a country's 

participation in production networks.  In addition, they help moving forward in the debate over  

the so-called distance puzzle. We find that the increasing importance of distance over time is at 

least in part been driven by trade in intermediate.  

 

 

 



I. Introduction 

Trade in intermediate goods dominate trade flows constituting about 57 percent of world exports 

in 2000. This aggregate figure hides, however, significant differences across countries and 

products. While over 80 percent of Chile's exports are in intermediate products, 60 percent of US 

and Australia’s exports and only just above 35 percent of China's exports are intermediate goods. 

Countries furthermore vary significantly in their share of intermediate exports within a sector. 

For example, in office machinery over 70 percent of Australian exports are intermediate 

products, whereas 40 percent of US exports and only around 10 percent of both Chilean and 

Chinese exports are intermediates. 1 

These data suggest that country and product characteristics can play a different role in explaining 

trade in final and intermediate goods.  Guided by recent economic literature that has emphasised 

countries ability to enforce contracts and their ability to export within short time delays as 

important determinants of trade,2 we test whether these factors play a different role in  trade in 

intermediate and trade in goods destined to final consumption. The channel that we consider to 

explain a differential impact of these factors in determining the patterns of trade for the two types 

of goods relies on the intuition that if production occurs as a sequence of tasks and various inputs 

are all essential to the production of the final good, an input that is not of the required quality or 

is missing at the time when it is required nullify the value of all other inputs/tasks.  Therefore, no 

discount can compensate the producer of the final good for the unreliable delivery (Kremer, 

1993).  In contrast, when a good is imported for final consumption, it is plausible that the 

consumer may accept to buy it for a reduced price even if it is of a lower quality than required or 

if it is delivered with a delay.   

In particular, we focus on the role that a country's ability to enforce contracts and their ability to 

export within short time delays have in determining the patterns of trade -that is a country's 

comparative advantage- rather than trade volumes.   The importance of contract enforcement and 

the the cost associated with writing a contract for the provision of specialised inputs has been 

stressed in recent theoretical models of trade. Apart for the importance of this factor for the share 

of intra-firm trade3, this literature has also stressed the role of institutions as a factor of 

                                                      

1 Figures 1 and 2 in the Appendix illustrate this phenomenon for a selected number of countries.  
2 For example, Nunn (2007) finds that contract enforcement explains patterns of trade more than physical 
capital and skilled labour combined and Hummels (2001) finds that for developing countries export delays 
are more important than the average tariff faced by exporters.  
3 The role of contracting has also been study in relation to a firm's decision to source components in house 
or at arms' length.  See, for example, the theoretical models developed by Antras (2003), Antras and 
Helpman (2004), and Grossman and Helpman (2005) and the empirical studies on the determinants of the 
share of intra-firm trade by Bernard et al. (2010); Nunn and Trefler, (2008), and Corcos et al. (2008).  
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comparative advantage in trade in intermediate goods, as well as in trade in the final good using 

them (Levchenko, 2007; Antràs, 2005; Acemoglu et al., 2005; Costinot, 2005). Quality of 

institutions matters for comparative advantage in intermediate goods because it affects the costs 

of producing a customised good.  Intuitively, if the production of an intermediate good requires 

specific investments to customize the input to the production of final good, the value of the input 

is lower outside the relationship supplier-buyer than outside this relationship.  Therefore, there is 

an incentive for the supplier to under-invest ex ante and produce a lower quality good.4  

However, because this incentive is lower for suppliers located in countries with better contract 

enforcement, they will have an advanatage in producing customised intermediate goods.    

Although theoretical literature defines the hold-up problem at the level of the intermediate input, 

empirical literature that has studied the role of quality of institutions as determinant of trade 

patterns has focussed on trade of final goods using intermediates rather than on trade in 

intermediate goods themselves (Nunn, 2007; Levchenko, 2007).5  These studies find that 

countries with better quality of institutions (better contract enforcement) export relative more 

institutional-intensive industries goods, where institutional-intensive sectors are defined as those 

final good sectors that make intensive use of inputs that require relation-specific investments 

(Nunn, 2007) or as final good sectors that are characterised by a high degree of complexity, as 

measured by the inverse of the Herfindhal concentration index of intermediate input usage, in the 

production process (Levchenko, 2007). The magnitude of relationship-specific investments 

matters because  the market for standardised input is thick, hence there is limited scope for the 

hold-up problem to emerge. The degree of complexity of the production process matters  because 

there are more relationships that are potentially affected by the contracting imperfection. 

We complement this literature by testing whether there is evidence that hold-up problem matters 

for the patterns of trade in intermediate themselves. In particular, we test whether a country's 

ability to enforce a contract is more important as a determinant of comparative advantage in 

intermediate goods than in final goods. The rationale is based on the idea (first elaborated by 

Kremer, 1993) that under-investment in the production of an intermediate good may represent a 

much higher costs for the buyer when this is a processing firm than when it is a final consumer.  

For example, while a car manufacturer will not be able to accept to fit a cheap radio in a 

                                                      

4 The hold up problem has been analysed for example by Williamson (1985), Grossman and Hart (1986) 
and Hart and Moore (1990).  
5 Institutional differences are found to be an important determinant of trade flows in a number of recent 
studies that use a gravity model of trade. For example, Anderson and Marcouiller (2002) and de Groot et 
al. (2004) show that quality of institutions significantly affects bilateral trade volumes and that better 
institutions are associated with higher volumes of trade.  These models however do not look at institutions 
as factors affecting comparative advantage. 



luxurious cars, a consumer that has ordered an expensive radio may compromise on the quality if 

he gets an adequate discount. 

We test this prediction using a factor content of trade methodology, developed by Romalis 

(2004), on a sample of 95 countries and their exports to the rest of the world disaggregated by 

sector at the 6-digit NAICS.  In particular, we use the Rauch (1999) classification -defining 

whether a product is sold on an organized exchange or not- to identify the degree of institutional 

intensity of a product, whether a final or an intermediate good.  Like suggested by Nunn, the 

intuition is that if a product is sold in an organized exchange the market is thick, that is there are 

many buyers and sellers, hence, by definition it cannot be specific to the relationship.  

Furthermore, we distinguish between final consumption goods and intermediates using the UN 

Broad Economic Category (BEC) classification that categorizes goods according to their end 

use.6    

Following this methodology, we also test whether a country's ability to export with short delays 

affects differently a country's comparative advantage in intermediate and in final goods trade.  

Recent empirical research has stressed the importance of time as barrier to trade (Hummels,2001; 

Hausman et al., 2005; Evans and Harrigan, 2005; Djankov, Freund and Pham (2010); Portugal 

and Wilson, 2009; Freund and Rocha, 2010) and find a significant impact of time to export on 

trade flows.  In these studies time-sensitive products- defined by their probability of being 

transported by air or their being perishable or not including in relation to fashion – are found to 

be more sensitive to time delays or distance.  Guided by this literature, we test whether a 

country's ability to export without long time delays is a signifcant determinant of trade in 

intermediate.  In addition, we test whether such factor  in is more important as a source of 

comparative advantage in intermediates trade than in consumption goods trade.  The importance 

of timeliness of delivery has been particularly stressed in the literature of production network, 

where production processes are characterised by just-in-time delivery (Nordas et al. 2006).  We 

claim that timeliness –that in the paper we measure with the share of trade that goes by air- 

matters for trade in intermediate goods as it is essential to manage the production chain.  Products 

                                                      

6 Recently, other studies have used the BEC classification to study the patterns of trade in 

intermediate goods (Bergstrand and Egger, 2010; Lanz et al., 2009). Our approach, however, is 

conceptually different from these studies, as they use the gravity model to study the volume of 

trade, while we focus on the factor content methodology to determine the sectoral pattern of 

trade. 
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can be time-sensitive either because of they are perishable, such as certain agricultural goods and 

fashion products in manufacturing, but also because there are input in a production chain.   

Our results suggest that the quality of institutions, important for the enforcement of contracts, and 

the quality of transport infrastructure, important for timeliness in exporting, are sources of 

comparative advantage for trade in intermediate goods. Among these factors, the ability to timely 

delivery appears as the most important determinant for the pattern of trade in intermediates. 

Furthermore, we show that, compatible with the assumption of timeliness being most important 

for intermediates, the quality of transport infrastructure and hence time are major factors in 

explaining the differences in trade patterns of trade in intermediates and final goods. These 

results are robust to alternative measures for country and product characteristics as well as 

endogeneity bias.   

Furthermore, we shed some light into the so-called distance puzzle (Brun et al. 2005; Coe et al. 

2007; Melitz, 2007; Didier and Head, 2008).  That is, the typical finding of gravity models that 

the elasticity of trade flows to distance has been rising overtime. Using a gravity model on trade 

in intermediates and trade in final goods over the period 1980-2010, we show that compatibly 

with the previous finding that  time is more important for trade in intermediates  than trade in 

final goods,  the coefficient of trade in intermediate is higher and  increases faster than that for 

total trade.  Thus, supporting the view that the distance-puzzle can to a certain extent be 

explained by the growing phenomenon of vertical specialisation and just-in-time production.   

Our findings have important policy implications as they suggest that improving institutions, 

investing in infrastructure, fostering trade facilitation would significantly boost a country's 

participation –especially a developing country- in production networks. 

The rest of the paper is organised as follows. In Section II, we present the empirical specification 

and discuss our methodological approach. In Section III, we describe the data and provide 

summary statistics. In Section IV we present and discuss our main results and robustness checks. 

Section V derives some implications in terms of the so-called distance puzzle.  Finally, Section V 

concludes. 

II Methodological Approach 

In order to analyse the impact of the quality of institution and the quality of infrastructure on 

trade patterns, we adopt the factor content methodology used in a nuber of recent empirical 

papers. These include the work of Romalis (2004), who assesses the importance of traditional 

factor endowments (capital and labour) as a source of comparative advantage, the studies by 



Nunn (2007) and Levchenko (2007), who look at the role of institutions and the work of Djankov 

et al. (2010) and Li et al. (2009) that focus on time delay. In particular, we adopt the following 

empirical specification: 

 ikkiikikikikik TtQqHhKkX   43210   (1) 

where ikX  is the log of exports of country i  to the world in the 6-digit NAICS industry k  in the 

year 2000. All explanatory variables take the form of interactions between industry intensities 

and country endowments which are denoted in lower case and upper case letters, respectively. 

The interaction terms allow testing whether countries export relatively more in industries that 

intensively use their abundant production factors. The right hand side of equation (1) includes our 

variables of main interest, i.e. the quality of institutions ( ikQq ) and the quality of infrastructure 

( ikTt ), as well as the traditional comparative advantage variables capital ( ik Kk ) and human 

capital ( Hhk ). Fixed effects i  and k  control for country- and industry-specific effects, 

respectively. A detailed description of data and sources is given in Appendix A. 

In addition, we test the hypothesis that the quality of institutions and a country's ability to export 

with short time delays may be more important factors in determining the comparative advantage 

patterns of trade in intermediate than in consumption goods by estimating the following equation:  

ikgkigikikgikikikikikg ITtTtIQqQqHhKkX   6543210  (2) 

where ikgX are pooled exports with g denoting either exports of intermediates or exports of other 

goods. To test whether comparative advantage patterns are significantly different for 

intermediates, we interact the quality of institutions variable and the export timeliness variable 

with the intermediate goods dummy kI  that equals 1 if ikgX are intermediate exports and 0 if 

ikgX are other exports.  

By using country and industry fixed effects in all regressions, endogeneity concerns are limited. 

Nevertheless, one might argue that for instance trade (specialisation) in institutional-intensive 

sectors could stimulate institutional reform or that trade in time-sensitive sectors could foster 

investments in transport infrastructure. However, as noted in Djankon et al. (2006), the advantage 

of the factor content methodology to explain the patterns of trade is that it minimises 

identification problems.  Moreover, we address potential endogeneity by applying instrumental 

variables (IV) regressions. In particular, we fallow Nunn (2007) by using the legal origin of a 

country legal system as an instrument for quality of institutions, and Djankon et al. by running 
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the regressions on a subsample of  landlocked countries and using the quality of infrastructure of 

the neighbouring country as instrument.  IV regressions and other robustness checks are 

presented in Section IV.  

 

III Data 

Trade Data - Distinguishing between Intermediate and Consumption Goods 

In order to distinguish exports in intermediates and exports in consumption goods, we classify 

trade using the UN Broad Economic Categories (BEC) classification. The BEC classification 

groups products into three categories of goods according to their main end use, i.e. intermediate, 

consumption and capital goods.7 Exports data at the SITC Rev. 3 5-digit level are from the 

OECD/UN International Trade Commodity Statistics (ITCS) database. We use the UN SITC 

Rev.3 to BEC correspondence to identify intermediate, consumption, capital and not classified 

goods at the 5-digit SITC Rev.3 level. Then we use the SITC Rev.3 to NAICS 1997 

correspondence to aggregate exports by BEC category to the 6-digit NAICS industry level –the 

classification at which data on factor endowments are provided.  

As swan in Table 1,  intermediate goods are the most important component of world trade both in 

terms of trade volumes and number of products.   While trade in intermediates accounts for 57.6 

percent of exports in 2000, consumption and capital goods represented about 18 percent each.  

Therefore, understanding the determinants of trade in intermediate is key for  understanding 

overall trade patterns. 

 

                                                      

7 A further residual category is that of not classified goods including for example passenger motor vehicles. 
Passenger motor vehicles are not classified by BEC because they are used as capital goods when purchased 
by a company to run its businesses, whereas they are used as consumption goods when bought by private 
households. 



Table 1: Importance of intermediate, consumption and capital goods in world trade 

Number of 

SITC Rev.3 

lines

Exports in Mill. 

USD

Total exports 

(%)

Total 3,053 5,900,952.0 100.0%

Intermediate 1,873 3,397,270.5 57.6%

Consumption 698 1,096,182.5 18.6%

Capital 468 1,082,342.4 18.3%

Not classified 14 325,156.7 5.5%  

 

 

Industry Intensities and Country Endowments 

Capital intensity kk  and skilled labour intensity kh  of 6-digit NAICS industries for the year 2000 

are taken from the U.S. NBER-CES Manufacturing Industry Database. Capital intensity kk  is 

measured by the natural log of the total real capital stock per worker in industry k . Skilled labour 

intensity kh  is measured by the share of non-production workers in total employment of industry 

k . In contrast to trade data, it is not possible to differentiate capital and skilled labour intensity 

by intermediates and other types of goods. Institutional intensity kq  of NAICS industry k  is 

measured as the share of not reference priced SITC Rev.3 products in the industry. To construct 

this variable we use the classification of Rauch (1999), which groups goods into goods traded on 

an organised exchange, reference priced goods and not reference priced goods. Our measure 

differs from that of Nunn (2007), who aggregates the classified goods to the industry level using 

input shares from U.S. input output tables. Since we are interested in the differences between 

intermediate and final goods, we employ the BEC classification to calculate separate institutional 

intensities for intermediate and final goods of an industry. Timeliness kt  of NAICS industry k  is 

measured by the share of US imports shipped by air in the year 2000. As in the case of 

institutional intensity, our timeliness variable varies within a NAICS industry by type of good.  

Country endowments of capital iK  and human capital iH  are measured by the natural log of 

capital stock per worker and the natural log of human capital per worker for the year 1988 taken 

from Hall and Jones (1999). In our benchmark specification, a country’s quality of institutions 

iQ  is measured by the rule of law index from the World Bank Worldwide Governance Indicators 

2009. A country’s ability to export timely is measured by the quality of transport infrastructure 
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iT  as captured by the infrastructure component of the World Bank Logistics Performance Index. 

Quality of infrastructure matters because it is an important determinant of the length of time to 

export and of the certainty of delivery, beyond being an important determinant of the financial 

dimension of trade costs. To test the robustness of results, we also use the time to enforce 

contracts and the cost to enforce contracts from the World Bank Doing Business Indicators as 

alternative measures for the quality of institutions. As an additional measure for a country’s 

ability to deliver on time, we use the time to export from World Bank Doing Business and, 

following Limão and Venables (2001), we construct an index of the quality of transport 

infrastructure. This is calculated as the average of the deviations from the sample mean of the 

following four variables: (i) the percentage of paved road; (ii) the density of the rail network, 

both taken from the World Development Indicators 2008; (iii) the number of airports with paved 

runways over 3,047 meters – obtained from the CIA Factbook; and (iv) a port efficiency index 

(ranging between 1 and 10) taken from the IMD World Competitiveness year book. 

Summary statistics of factor endowments and factor intensities are provided in Tables 2-4 in 

Appendix B. Table 3 shows that timeliness is on average higher for intermediates than for 

consumption goods with 22 percent of U.S. intermediate imports shipped by air on average. 

Regarding institutional intensity, Table 3 indicates that the share of not reference priced products 

in an industry is on average 78 percent in the case of consumption goods and 65 percent in the 

case of intermediate goods. Table 4 shows the correlation between factor intensities and the share 

of intermediates in industry exports. This correlation is positive and significant for capital 

intensity, not significant for skilled labour intensity, and negative and significant for both 

institutional intensity and timeliness.  

Tables 5-8 in Appendix B report the top and bottom 15 industries in terms of capital intensity, 

skilled labour intensity and timeliness as well as the corresponding export shares of intermediate 

goods.8 While the most capital intensive industries export mainly intermediates, the least capital 

intensive industries do generally not export intermediates but are rather final goods industries. On 

the other hand, intermediate goods are produced by both skilled labour-scarce and skilled labour 

intensive industries. However, the most skilled labour intensive industries are capital goods 

industries.  

IV. Results 

                                                      

8 For institutional intensity a ranking of industries is not presented since more than 15 industries have an 
intensity of either 0 or 1. For timeliness two tables are presented since it is calculated separately for 
intermediates and other goods. 



Comparative Advantage in Intermediate and Final Goods Trade 

Table 9 reports the OLS estimations of equation 1 for three sets of regressions. Columns A.1-A.3 

show the results of the regression for total trade, columns B.1-B.3 report the results for trade in 

intermediate goods, and columns C.1-C.3 provide the results for trade in consumption goods. All 

regressions control for the traditional factors of comparative advantage: capital and skilled 

labour. For each dependent variable, we provide in the first column the estimates for traditional 

sources of comparative advantage adding only the interaction term for institutional quality, in the 

second column we add the interaction term for timely delivery and in the third column we 

simultaneously control for all the traditional and new sources of comparative advantage as 

specified in equation 1. All coefficients are beta standardised so that their size can be compared. 

In line with existing literature, we find that the quality of institution is an important determinant 

of total trade patterns (Set A). That is, countries with a good rule of law specialise in 

institutional-intensive industries. Similarly, when we include timely delivery interaction we find 

that countries with high quality of infrastructure have a comparative advantage in time-sensitive 

industries. Comparing the size of coefficients, we see that both the quality of institutions and 

transport infrastructure are more important sources of comparative advantage than human 

capital.9 Importantly, we find that the impact of timely delivery on the patterns of trade is larger 

than for institutions suggesting that time management explains a higher share of trade. 

The importance of quality of institutions and timely delivery in explaining trade patterns is also 

confirmed when we run the regression separately for intermediate and consumption goods. 

Interestingly, while the impact of institutional quality is similar on exports of intermediates 

(columns B.1-B.3) and of consumption goods (columns C.1-C.3), timely delivery is found to be 

particularly important for exports of intermediate goods confirming theoretical expectations. 

Another result worth mentioning is that our findings suggest that the standard result in the 

literature (see Nunn, 2007 and Levchenko, 2007) that the traditional sources of comparative 

advantage do not explain much of trade is driven by trade in final consumption. In fact, skilled 

labour appears to be a very important factor in intermediate goods exports, while it does not show 

to be significant in final goods trade.  

 

                                                      

9 This confirms Nunn (2007), who finds that institutions are more important for comparative advantage 
than traditional sources. 



 

Table 9: The determinants of comparative advantage in intermediates and final goods trade 

 

Total trade Total trade Total trade Intermediate Intermediate Intermediate Consumption Consumption Consumption

A.1 A.2 A.3 B.1 B.2 B.3 C.1 C.2 C.3

qxQ  (institutions) 0.187*** 0.163*** 0.247*** 0.207*** 0.226*** 0.236***

(14.318) (12.081) (15.820) (12.621) (9.878) (10.036)

txT  (infrastructure) 0.225*** 0.184*** 0.303*** 0.244*** 0.077*** 0.047**

(16.186) (12.910) (16.947) (12.443) (3.274) (1.998)

kxK (capital) 0.247*** 0.102* 0.372*** 0.245*** ‐0.002 0.371*** 0.180* ‐0.106 0.223**

(4.136) (1.842) (5.984) (3.341) (‐0.033) (4.887) (1.871) (‐1.156) (2.161)

hxH (human capital) 0.096*** 0.057*** 0.048*** 0.144*** 0.089*** 0.077*** 0.016 0.041* 0.017

(9.036) (4.819) (4.052) (10.120) (5.904) (4.853) (0.770) (1.888) (0.753)

Country fixed effects Yes Yes Yes Yes Yes Yes Yes Yes Yes

Industry fixed effects Yes Yes Yes Yes Yes Yes Yes Yes Yes

R‐squared 0.752 0.752 0.754 0.748 0.75 0.75 0.722 0.716 0.72

Numb. of observations 29,126 28,343 27,153 18,993 19,600 17,838 11,252 10,971 10,414

Numb. of countries 103 95 95 103 95 95 103 95 95

Numb. of industries 343 359 342 241 265 241 136 142 135

Notes: The dependent variable is the natural log of exports in industry k by country i to the World. Coefficients are beta standardized and t‐values for robust 

standard errors are reported in brackets.  * Significant at 10%; ** at 5%; *** at 1%.  

 



Differences in Comparative Advantage between Intermediate and Final Goods 

Next, we test whether there are significant differences in the sources of comparative advantage between 

intermediate and final goods by estimating equation (2). Table 10 reports the results of the respective OLS 

regressions. This time, we pool export flows of intermediates and other types of goods and test the 

significance of the variables interacted with the intermediate good trade dummy: a dummy that is one for 

exports of intermediates in industry k  and zero for exports of other goods types in industry k . In creating 

these interaction terms we center variables at the sample mean in order to facilitate the interpretation of 

results10. By doing so, the coefficient of the intermediate dummy is estimated at the mean of the continuous 

interaction terms rather than at the hypothetical value of zero.  

Columns A.1-A.3 report results when intermediate exports and all other exports11 are pooled, while 

columns B.1-B.3 show results when intermediate exports are pooled with consumption exports only. 

Contrary to expectations, the interaction of intermediates and institutions is not significant indicating that 

institutions matter to a similar extent for exports of intermediates and other types of goods. This result is a 

bit surprising since we expected the hold-up problem to be stronger in the case of intermediates than in the 

case of consumption goods so that a country’s rule of law would be a more important source of 

comparative advantage for exports of intermediates.  

As expected, instead, the coefficient of the interaction between the dummy denoting intermediates and the 

comparative advantage variable for timeliness is significant and positive. Hence, countries with a good 

quality of infrastructure specialise in exports of time-sensitive goods, particularly in time-sensitive 

intermediate goods. This confirms our theoretical prediction that timeliness is more crucial to the success 

of countries to integrate into intermediate stages of global production networks than to serve final 

consumers.  

Columns A.3 and B.3 include additionally interaction terms of the intermediate dummy with capital and 

human capital interactions. The positive sign of interactions terms in column (6) indicate that comparative 

advantage in capital and human capital might be more pronounced for intermediate exports than for 

consumption exports. However, both coefficients are not statistically significant. One possible explanation 

is that the industry intensities of capital and skilled labour do not vary for intermediates and consumption 

                                                      

10 We first center industry intensities and country endowments before interacting them. Then, we center the resulting 
interaction terms at their means before interacting them with the intermediate goods dummies. 
11 This is the sum of consumption goods exports, capital goods exports and exports of goods which are not classified 
by BEC.  
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goods. Hence, for industries exporting both intermediates and consumption goods, we have to assume that 

the same capital and skilled labour intensity are used in the production process of both good types. 

Table 10: Testing for differences in the determinants of comparative advantage for intermediate goods 

A.1 A.2 A.3 B.1 B.2 B.3
qxQ  (institutions) 0.060*** 0.063*** 0.055*** 0.064*** 0.069*** 0.065***

(15.465) (10.175) (8.683) (15.098) (9.710) (8.765)
qxQxI ‐0.005 0.005 ‐0.008 ‐0.003

(‐0.902) (0.790) (‐1.198) (‐0.422)
txT  (infrastructure) 0.043*** 0.034*** 0.030*** 0.045*** 0.017*** 0.017***

(12.480) (7.028) (5.987) (11.706) (2.791) (2.738)
txTxI 0.013*** 0.017*** 0.037*** 0.036***

(2.756) (3.402) (6.018) (5.518)
kxK (capital) 0.019*** 0.018*** ‐0.001 0.026*** 0.026*** 0.018**

(4.726) (4.652) (‐0.114) (5.972) (5.953) (2.445)
kxKxI 0.026*** 0.011

(4.233) (1.604)
hxH (human capital) 0.017*** 0.017*** 0.022*** 0.018*** 0.016*** 0.009

(5.194) (5.255) (4.941) (4.724) (4.299) (1.383)
hxHxI ‐0.005 0.009

(‐1.238) (1.369)
I (intermediate dummy) ‐0.076*** ‐0.077*** ‐0.076*** ‐0.01 ‐0.011* ‐0.011*

(‐15.832) (‐15.875) (‐15.855) (‐1.627) (‐1.659) (‐1.663)

Country fixed effects Yes Yes Yes Yes Yes Yes
Industry fixed effects Yes Yes Yes Yes Yes Yes
R‐squared 0.709 0.709 0.709 0.691 0.691 0.691
Numb. of observations 33,743 33,743 33,743 28,252 28,252 28,252
Numb. of countries 95 95 95 95 95 95
Numb. of industries 342 342 342 309 309 309

Intermediate versus all other exports Intermediate versus consumption exports

Notes: The dependent variable is the natural log of intermediate or all other (consumption) exports in industry k by 

country i to the World. Coefficients are beta standardized and t‐values for robust standard errors are reported in 

brackets.  * Significant at 10%; ** at 5%; *** at 1%.  

Robustness: Alternative Measures for Institutions and Transport Infrastructure 

To test the robustness of our results, we estimate equation (2) using alternative measures of country 

endowments regarding institutional quality and timely delivery. Table 11 provides the results of these 

estimates and shows that our previous findings are robust to the use of alternative measures. In particular, 

we find that coefficient for the quality of institution is significant and of the expected sign also when the 

quality of institutions is proxied by the time (columns A.3 and B.3) or the cost required to enforce a 

contract (columns A.4 and B.4). In addition, timely delivery is a significant determinant of comparative 

advantage also when it is measured by the days required to export (columns A.1 and B.1) or by an index of 



transport infrastructure – calculated as an average of the quality of rail, road, air and port infrastructure 

(columns A.2 and B.2).  

Furthermore, these regressions confirm the greater importance of timeliness for exports of intermediates 

than for exports of final and other goods. In fact, while the interaction term including the intermediate good 

dummy is in general not significant for the variables that denote the quality of institutions, it is significant 

and of the same sign as the non-interacted term for the variables that denote a country’s ability to meet 

requests for timely delivery. 

Table 11: Using alternative measures of country endowments 

A.1 A.2 A.3 A.4 B.1 B.2 B.3 B.4
qxQ  (institutions) 0.061*** 0.058*** 0.066*** 0.061***

(10.131) (9.842) (9.500) (9.059)
qxQxI ‐0.005 ‐0.002 ‐0.005 ‐0.001

(‐0.780) (‐0.354) (‐0.831) (‐0.170)
qxQ  (time to enforce contract) ‐0.025*** ‐0.021***

(‐4.397) (‐3.297)
d_int_q_rauch_time 0.005 0.001

(0.838) (0.122)
qxQ2 (cost to enforce contract) ‐0.039*** ‐0.051***

(‐6.270) (‐7.008)
qxQ2xI 0.008 0.016**

(1.368) (2.327)
txT  (infrastructure) 0.036*** 0.036*** 0.022*** 0.020***

(7.350) (7.356) (3.312) (3.059)
txTxI 0.019*** 0.019*** 0.041*** 0.043***

(4.122) (4.138) (6.521) (6.797)
txT2  (time to export) ‐0.035*** ‐0.019***

(‐7.730) (‐3.123)
txT2xI ‐0.007 ‐0.027***

(‐1.591) (‐4.356)
txT3  (road,rail,port,air) 0.039*** 0.032***

(8.863) (5.120)
txT3xI 0.011** 0.022***

(2.305) (3.615)
kxK (capital) 0.017*** 0.015*** ‐0.001 0.004 0.025*** 0.023*** 0.005 0.012***

(4.497) (4.089) (‐0.239) (1.109) (5.738) (5.379) (1.257) (2.939)
hxH (human capital) 0.017*** 0.019*** 0.022*** 0.020*** 0.016*** 0.019*** 0.020*** 0.018***

(5.247) (6.415) (6.544) (6.121) (4.538) (5.384) (5.199) (4.859)
I (intermediate dummy) ‐0.078*** ‐0.081*** ‐0.075*** ‐0.075*** ‐0.014** ‐0.016*** ‐0.01 ‐0.01

(‐16.464) (‐17.295) (‐15.481) (‐15.487) (‐2.277) (‐2.588) (‐1.555) (‐1.554)

Country fixed effects Yes Yes Yes Yes Yes Yes Yes Yes
Industry fixed effects Yes Yes Yes Yes Yes Yes Yes Yes
R‐squared 0.712 0.711 0.708 0.708 0.695 0.694 0.69 0.691
Numb. of observations 34,868 36,023 33,352 33,352 29,196 30,158 27,925 27,925
Numb. of countries 99 102 93 93 99 102 93 93
Numb. of industries 342 342 342 342 309 309 309 309

Intermediate versus all other exports Intermediate versus consumption exports

Notes: The dependent variable is the natural log of intermediate or all other (consumption) exports in industry k by country i to the World. Coefficients 

are beta standardized and t‐values for robust standard errors are reported in brackets.  * Significant at 10%; ** at 5%; *** at 1%.  

 

Robustness: Homogeneous Industries 
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As a further robustness check, we run the regressions for the subsample of “homogeneous” industries, i.e. 

industries which produce either only intermediates or only consumption goods. The rationale for this 

additional test is the following: While industry intensities regarding institutions and timeliness are broken 

down by BEC categories because they are based on product information, this is not possible for capital and 

skilled labour intensities. Hence, if an industry consists of intermediate and consumption goods, we have to 

assume that all of these goods are produced using the same capital and skilled labour intensity. To address 

this shortcoming, we repeat main regressions for a set of homogenous industries consisting of either only 

intermediate or only consumption goods. By focusing on the subsample of “intermediates-only” and 

“consumption goods-only” industries, we can ensure that the measure of capital and labour intensity we 

use are specific to the good they refer to.  The results of these regressions (reported in Table 12) support 

our findings: timeliness in exporting has a larger impact on the export pattern of intermediate goods than of 

final goods (columns B.1 and B.2). Furthermore, for this subsample we also find that quality of institutions 

increase exports of institution-intensive sectors more for intermediates than for final goods.  



Table 12: Comparative advantage patterns for homogenous industries 

 

Intermediate Consumption
A.1 A.2 B.1 B.2

qxQ  (institutions) 0.137*** 0.092*** 0.019** 0.022**

(6.655) (2.586) (1.986) (2.248)

qxQxI 0.022** 0.018*

(2.413) (1.828)

txT  (infrastructure) 0.190*** 0.056* 0.025*** 0.029***

(7.431) (1.743) (3.411) (3.834)

txTxI 0.022*** 0.017**

(2.990) (2.236)

kxK (capital) 0.364*** 0.491*** 0.037*** 0.047***

(3.498) (3.409) (6.763) (5.170)

kxKxI ‐0.012

(‐1.300)

hxH (human capital) 0.055*** ‐0.091*** 0.007* ‐0.001

(2.594) (‐3.097) (1.682) (‐0.198)

hxHxI 0.011*

(1.692)

I (intermediate dummy) ‐0.057*** ‐0.057***

(‐4.817) (‐4.814)

Country fixed effects Yes Yes Yes Yes

Industry fixed effects Yes Yes Yes Yes

R‐squared 0.742 0.717 0.728 0.728

Numb. of observations 10,197 4,924 16,889 16,889

Numb. of countries 95 95 95 95

Numb. of industries 134 62 205 205

Separate Regressions Pooled Regressions
Intermediate versus Consumption

Notes: In separate regressions, the dependent variable is either the natural log of intermediate exports or of 

consumption exports. In pooled regressions, the dependent variable is the natural log of intermediate or 

consumption exports. Regressions are run only for homogeneous industries, i.e. industries exporting either only 

intermediate or only consumption goods. Coefficients are beta standardized and t‐values for robust standard 

errors are reported in brackets.  * Significant at 10%; ** at 5%; *** at 1%.
 

 Robustness: Endogeneity 

Notwithstnding that our methodological approach as well as the inclusion of country and industry fixed 

effect limit the sources of endogeneity, we also address the problem through instrumental variable 

estimations.  In particular, to address the problem of a possible endogeneity of the quality of infrastructure, 

we follow Djankov et al. (2010) and run the regressions for a subsample of landlocked countries using the 

average quality of infrastructure and the average timeliness in exporting of neighbouring countries as 

instrumental variables. The idea is that while exports of a landlocked county might affect its infrastructure, 

it will not affect the investment in infrastructure of its neighbours. However, the infrastructure of its 
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neighbours will affect its ability to export timely since exports will have to pass these countries and are 

hence dependent of the quality of infrastructure there.  

Table 13 provides regression results when the transport infrastructure of landlocked countries is 

instrumented using neighbour countries averages for the quality of transport infrastructure and the 

timeliness in exporting. Since we only look at the case of landlocked countries, the number of countries left 

in the regressions shrinks to 13. Results confirm that if countries improve their transport infrastructure, they 

will indeed experience an increase in exports in time-sensitive sectors. Further support is given by the 

Sargan overidentification that does not reject the validity of our instruments. 12 The small sample size 

probably explains why the traditional comparative advantage interactions for capital and human capital are 

not significant anymore or have not the expected sign. 

Table 13: 2SLS IV regressions instrumenting for the quality of transport infrastructure 

Total trade Total trade Intermediate Intermediate Consumption Consumption

A.1 A.2 B.1 B.2 C.1 C.2

qxQ  (institutions) 0.173*** 0.256*** 0.271***

(5.761) (6.626) (5.236)

txT  (infrastructure) 0.188*** 0.160*** 0.263*** 0.211*** 0.121** 0.111**

(5.806) (4.721) (6.383) (4.619) (2.257) (2.043)

kxK (capital) ‐0.480*** ‐0.106 ‐0.546*** 0.089 ‐0.951*** ‐0.467*

(‐3.782) (‐0.734) (‐3.410) (0.476) (‐4.383) (‐1.906)

hxH (human capital) 0.013 0 0.027 0.004 0.062 0.024

(0.462) (‐0.012) (0.672) (0.085) (1.230) (0.476)

Country fixed effects Yes Yes Yes Yes Yes Yes

Industry fixed effects Yes Yes Yes Yes Yes Yes

R‐squared 0.771 0.772 0.773 0.772 0.742 0.75

Numb. of observations 3,383 3,249 2,196 1,996 1,299 1,232

Numb. of countries 13 13 13 13 13 13

Numb. of industries 358 342 265 241 142 135

Over‐id test (p‐value) 0.167 0.139 0.522 0.463 0.24 0.308

Notes: The dependent variable is the natural log of exports in industry k by country i to the World. txT is instrument 

using two txIV interaction terms where the instruments (IV) are the average T of neighbouring countries and the 

neighbour average of the timeliness component of the LPI index. Reported are the beta standardized coefficients of the 

second stage IV regression with t‐values shown in brackets. * Significant at 10%; ** at 5%; *** at 1%.          
 

 

                                                      

12 We have also experimented using the same instruments for the entire sample of countries. While coefficients of the 
instrumented variable are positively signed and are significant, the overidentification test rejects the validity of 
instruments.  



With regard to the quality of institutions, we follow Nunn (2007) and use legal origins as instruments. It 

makes intuitive sense to assume that the different legal origins of countries, i.e. British, French, German, 

Social or Scandinavian, are reflected in today’s quality of institutions of countries but that legal origins 

themselves are not affected by comparative advantage in 2000.  

Table 14 reports the results of these estimations.  Coefficients of the institution interaction are all positive 

and significant. However, as in Nunn (2007), the Sargan overidentification test rejects the validity of our 

instruments. 

Table 14: 2SLS IV regressions instrumenting for the quality of institutions 

 

Total trade Total trade Intermediate Intermediate Consumption Consumption

A.1 A.2 B.1 B.2 C.1 C.2

qxQ  (institutions) 0.256*** 0.230*** 0.295*** 0.267*** 0.450*** 0.447***

(11.103) (9.376) (10.361) (8.529) (11.125) (10.604)

txT  (infrastructure) 0.170*** 0.226*** 0.026

(11.771) (11.155) (1.098)

kxK (capital) 0.374*** 0.486*** 0.338*** 0.472*** 0.572*** 0.580***

(6.039) (7.692) (4.284) (5.914) (5.550) (5.406)

hxH (human capital) 0.089*** 0.044*** 0.138*** 0.075*** ‐0.013 ‐0.008

(8.230) (3.843) (9.377) (4.792) (‐0.676) (‐0.402)

Country fixed effects Yes Yes Yes Yes Yes Yes

Industry fixed effects Yes Yes Yes Yes Yes Yes

R‐squared 0.751 0.753 0.747 0.749 0.719 0.717

Numb. of observations 29,126 27,153 18,993 17,838 11,252 10,414

Numb. of countries 103 95 103 95 103 95

Numb. of industries 343 342 241 241 136 135

Over‐id test (p‐value) 0 0 0 0 0 0

Notes: The dependent variable is the natural log of exports in industry k by country i to the World. qxQ is instrument 

using four txIV interaction terms where the instruments (IV) are dummies for british, french, german, social and 

scandinavian (omitted) legal origin. Reported are the beta standardized coefficients of the second stage IV regression 

with t‐values shown in brackets. * Significant at 10%; ** at 5%; *** at 1%.                 

 

V The Distance Puzzle Revisited 

 

A typical finding of gravity models is that the elasticity of trade flows to distance has been rising overtime. 

A phenomenon that economic literature has defined as the “distance puzzle” (Brun et al. 2005; Coe et al. 

2007; Melitz, 2007; Didier and Head, 2008).  A number of explanations have been proposed as a solution 

to the puzzle. Melitz (2007), for example, investigates the role that the composition of trade flows in terms 
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of intra and inter industry trade may have played.    Our finding that  trade in intermediates are more time 

sensitive than trade in final goods points at an additional effect of the composition of trade on the distance 

coefficient.  That is, can the growing importance of vertical specialization for trade help to explain the 

distance puzzle?  

Using a gravity model on bilateral trade flow in the period 1980-2010, we have studied the evolution of the 

distance coefficient for trade in intermediates and trade in final goods.  Figure 3 show the results obtained 

on the basis of a standard gravity model equation estimated using exporter and importer time-varying 

effects, distance and a range of bilateral variables including: common language, common border, colonial 

links, whether a country is landlocked or an island as well as common currency.   

The figure shows that compatibly with the previous finding that  time is more important for trade in 

intermediates  than trade in final goods,  the coefficient of trade in intermediate is higher than that for total 

trade over the whole period.  In particular, we find that the coefficient of distance in trade in intermediate 

increases faster than that of total trade.  This suggests that the composition of trade between trade in 

intermediates and final goods may partially explain the increase in the distance coefficient.  Although 

rather  than solving the puzzle, it simply raises the question of why is trade in intermediates  increasingly 

more time sensitive.  

This result supports the pessimistic interpretation of the recent finding by Carrère and de Melo (2010) that 

if “trade costs can be viewed as a growing impediment in the supply-chain production. Then, if low-

income countries’ trade costs (in particular distance-dependant costs such as high markups in international 

shipping) remain high compared to other developing countries’ trade costs, the observed regionalisation of 

trade could be interpreted as a marginalisation of these countries."   

 

 

 

 

 

 



 

 

Figure 3: The distance coefficient in trade in intermediates and final goods: gravity estimations 
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VI Conclusions 

Recent literature on production networks has emphasised the importance of a country’s ability to enforce a 

contract and its ability to meet strict delivery times. This paper complements existing studies that show that 



  

TIMELINESS, PRODUCT CONTRACTIBILITY AND COMPARATIVE ADVANTAGE 

21 

 

the quality of institutions and of transport infrastructure provide a comparative advantage in exporting 

institution-intensive and time-sensitive goods, respectively.  

We contribute to the literature by extending these results to trade in intermediates. In particular, we find 

that the hold-up problem and timeliness are both very more important determinants of the patterns of trade 

and this is true both for trade in general and for trade in intermediates. However, two of our results 

underline the importance of the quality of transport infrastructure, i.e. timeliness in exporting, for the 

pattern of trade in intermediate goods. First, we find that the impact of transport infrastructure on the 

comparative advantage pattern of trade in intermediates is larger than the respective impact of institutional 

quality. Second, comparing trade in intermediates and trade in final goods, we find that the quality of 

transport infrastructure is more important for comparative advantage in intermediate goods than in final 

goods. This result suggests that timeliness is more crucial to the success of countries to integrate into 

intermediate stages of global production networks than to serve final consumers.  

These results have important policy implications as they emphasise the importance of timeliness for the 

just-in-time needs of production networks and help explain why many countries are left out of production 

networks. By providing a more detailed understanding of the role of institutions and transport 

infrastructure for comparative advantage patterns of trade, our results may also provide guidance in the 

evaluation of possible gains from aid for trade.  



Appendix A: Data Description 

Exports data at the SITC Rev. 3 5-digit level are from the OECD/UN International Trade Commodity 

Statistics (ITCS) database. Using the correspondence table from Feenstra et al. (2002), we create a SITC 

Rev.3 to NAICS 1997 correspondence. Thereby, we follow Nunn (2007) and create a unique mapping of 

5-digit SITC Rev.3 products to 6-digit NAICS 1997 industries.  

Hence, we use the UN SITC Rev.3 to BEC correspondence to identify intermediate, consumption, capital 

and not classified goods at the 5-digit SITC Rev. 3 level. Then we use our SITC Rev.3 to NAICS 1997 

correspondence to aggregate exports by BEC category to the 6-digit NAICS 1997 industry level.  

Capital intensity kk  and skilled labour intensity kh  of 6-digit NAICS industries for the year 2000 are taken 

from the NBER-CES Manufacturing Industry Database. Capital intensity kk  is measured by the natural log 

of the total real capital stock per worker in industry k . Skilled labour intensity kh  is measured by the share 

of non-production workers in total employment of industry k . Differently to trade data, it is not possible to 

differentiate capital and skilled labour intensity by intermediates and other types of goods. 

Institutional intensity kq  of NAICS industry k  is measured as the share of not reference priced SITC 

Rev.3 products in the industry. To construct this variable we use the classification of Rauch (1999), which 

groups goods into goods traded on an organised exchange, reference priced goods and not reference priced 

goods. Since the Rauch classification is based on SITC Rev. 2, we first built a SITC Rev.2 to SITC Rev.3 

correspondence and then apply our SITC Rev.3 to NAICS 1997 correspondence. Both correspondences are 

constructed using the correspondence table of Feenstra (2002). However, while SITC Rev.3 lines are 

uniquely assigned to NAICS industries, the correspondence is not unique from SITC Rev. 2 to SITC 

Rev.3, i.e. one SITC Rev. 2 line can be assigned to several SITC Rev.3 lines. The merging of the Rauch 

classification with the correspondence resulted in 688 classified SITC Rev.2 products being assigned to 

2,890 SITC Rev.3 categories. Note that this measure is significantly different from that built by Nunn 

(2007) that aggregates the classified goods to the industry level using input shares from U.S. input output 

tables, without distinguishing inputs and products consumed by private households. Since we are 

especially interested in the differences between intermediates and final goods, we use the BEC 

classification to calculate separate institutional intensities for intermediates and consumption goods of an 

industry.  

Timeliness kt  of NAICS industry k  is measured by the share of US imports shipped by air in the year 

2000. Data on US imports and shipping mode at the HS10 digit level are collected by the U.S. Census 
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Bureau and are taken from the homepage of Peter Schott. In constructing this measure, bilateral data are 

first aggregated to total U.S. imports at the HS10 digit level. Using the unique HS10 to NAICS 1997 

correspondence from Feenstra (2002), the measure of timeliness is then calculated as the simple average of 

HS10 air transport shares in NAICS industry k . As in the case of institutional intensity, timeliness varies 

within an NAICS industry by type of good, i.e. intermediate, consumption and capital goods. We used the 

UN HS1996 to BEC correspondence to assign 6-digit HS products to BEC categories. Hence, 

disaggregated HS10 products are assumed to be the same BEC type of good as the corresponding more 

aggregate HS6 product. 

Country endowments of capital iK  and human capital iH  are measured by the natural log of capital stock 

per worker and the natural log of human capital per worker for the year 1988 taken from Hall and Jones 

(1999).13 In our benchmark specification, a country’s quality of institutions iQ  is measured by the rule of 

law index from the World Bank Worldwide Governance Indicators 2009. A country’s ability to export fast 

is measured by the quality of transport infrastructure iT  as captured by the infrastructure component of the 

World Bank Logistics Performance Index. Quality of infrastructure matters because it is an important 

determinant of the length of time to export and of the certainty of delivery, beyond being an important 

determinant of the financial dimension of trade costs. To test the robustness of results, we also use the time 

to enforce contracts and the cost to enforce contracts from the World Bank Doing Business Indicators as 

alternative measures for the quality of institutions. As an additional proxy for a country’s ability to deliver 

on time, we use the time to export from World Bank Doing Business and, following Limão and Venables 

(2001), we construct an index of the quality of transport infrastructure. This is calculated as the average of 

the deviations from the sample mean of the following four variables: (i) the percentage of paved road; (ii) 

the density of the rail network - both taken from the World Development Indicators 2008-; (iii) the number 

of airports with paved runways over 3,047 meters – obtained from the CIA Fact book; and (iv) a port 

efficiency index (ranging between 1 and 10) taken from the IMD World Competitiveness year book. 

                                                      

13 The data is accessible at http://www.stanford.edu/%7Echadj/HallJones400.asc. Previous papers that have used 
these data include for example Romalis (2004), Levchenko (2007) and Bernard, Jensen, Redding and Schott (2010). 



Appendix B: Figures and Tables 

Figure 1: Share of intermediate and consumption goods in total exports of countries in 2000 

 

Figure 2: Shares of intermediates in exports of Office Machinery (NAICS 333313) in 2000 
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Table 2: Summary statistics of country endowments 

Obs Mean Std. Dev. Min Max

Rule of Law 103 2.650 1.002 1.043 4.425

ln(K/L) 103 9.422 1.504 5.763 11.589

ln(H/L) 103 0.613 0.291 0.072 1.215

LPI Infrastructure 95 2.779 0.746 1.400 4.290

LPI Timeliness 95 3.340 0.651 2.000 4.530  

 

Table 3: Summary statistics of industry intensities 

Obs. Mean Std. Dev. Min Max

capital intensity 360 11.491 0.879 9.547 14.299

skilled labor  intensity 360 0.286 0.114 0.087 0.682

institutional intensity int. 241 0.649 0.433 0 1

institutional intensity con. 136 0.778 0.403 0 1

timeliness int. 265 0.217 0.217 0 0.901

timeliness con. 142 0.187 0.212 0 0.968  

 

 

Table 4: Pairwise correlations between industry intensities and the share of intermediates in industry 

exports 

Intermediate 

export share

capital int. 0.343*

skilled labor int.  ‐0.080

institutional int. interm. ‐0.199*

timeliness interm. ‐0.311*

Note: *Significant at 5%  
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Table 5: Capital intensity - bottom and top 15 industries and export share of intermediates 

NAICS  Industry Capital int.

Export share ‐ 

intermediates

315991 Hats And Cap 9.55 0.03

315993 Men S & Boys  Neckwear 9.60 0.00

315292 Fur And Leather Apparel 9.62 0.00

315999 Other Apparel Accessories 9.72 0.02

314121 Curtains And Draperies 9.74 0.00

316993 Personal Leather Goods (Except Women'S Handbags And Purses) 9.78 0.00

315239 Women'S And Girls' Other Outerwear 9.85 0.00

339911 Jewelry (Except Costume) 9.89 0.00

337121 Upholstered Household Furniture 9.90 0.00

314912 Canvas And Related Products 10.02 0.27

314911 Textile Sacks And Bags 10.03 1.00

339950 Signs 10.05 1.00

316999 All Other Articles Of Leather 10.05 0.02

336214 Transportation Equipment, Nesoi Including Trailers And Campers 10.10 0.00

336612 Boats 10.12 0.00

NAICS  Industry Capital int.

Export share ‐ 

intermediates

311223 Other Oilseed Products 13.28 0.74

325312 Phosphatic Fertilizers 13.29 1.00

325182 Carbon Black 13.31 1.00

325181 Alkalies And Chlorine 13.39 1.00

325193 Ethyl Alcohols 13.41 1.00

311213 Malts 13.59 1.00

325311 Nitrogenous Fertilizers 13.59 1.00

322122 Newsprint Mill Products 13.60 1.00

325192 Cyclic Crude And Intermediates 13.63 1.00

311221 Wet Corn Milling Products 13.69 0.90

325221 Cellulosic Organic Fibers 13.83 0.99

331411 Primary Smelting And Refining Of Copper 13.86 1.00

322110 Pulp Mill Products 14.08 1.00

324110 Petroleum Refinery Products 14.16 0.84

325110 Petrochemicals 14.30 1.00

 Capital intensity ‐ bottom 15 industries

 Capital intensity ‐ top 15 industries

 

 



Table 6: Skilled labour intensity - bottom and top 15 industries and export share of intermediates 

NAICS  Industry Skilled lab.

Export share ‐ 

intermediates

335110 Electric Lamp Bulbs And Parts 0.09 0.59

313111 Yarns 0.09 0.94

321212 Softwood Veneer And Plywood 0.10 1.00

316219 Other Footwear 0.10 0.00

311615 Poultry, Prepared Or Preserved 0.10 0.00

327213 Glass Containers 0.11 1.00

335222 Household Refrigerators And Home Freezers 0.12 0.00

311513 Cheese 0.12 0.00

313113 Threads 0.13 0.97

313210 Broadwoven Fabrics 0.13 1.00

311611 Meat Products (Except Poultry) 0.13 0.16

336111 Automobiles And Light Duty Motor Vehicles, Including Chassis 0.13 0.00

315221 Men'S And Boys' Underwear And Nightwear 0.13 0.00

321211 Hardwood Veneer And Plywood 0.13 1.00

322215 Nonfolding Sanitary Food Containers 0.13 0.00

NAICS  Industry Skilled lab.

Export share ‐ 

intermediates

336411 Aircraft 0.53 0.00

334112 Computer Storage Devices 0.54 0.00

334510 Electromedical And Electrotherapeutic Apparatus 0.55 0.00

325613 Surface Active Agents 0.55 1.00

312112 Bottled Waters 0.55 0.00

334513 Instruments And Related Products  For Measuring, Displaying, And Contro 0.56 0.21

334515 Instruments For Measuring And Testing Electricity And Electrical Signals 0.58 0.22

333313 Office Machinery 0.59 0.36

334119 Other Computer Equipment 0.61 0.57

334210 Telephone Apparatus 0.63 0.55

334517 Irradiation Apparatus 0.63 0.49

334511 Search, Detection, Navigation, Guidance, Aeronautical, And  Nautical Syste 0.64 0.10

334516 Analytical Laboratory Instruments 0.64 0.01

336414 Guided Missiles And Space Vehicles 0.65 0.00

334111 Electronic Computers 0.68 0.00

 Skilled labor intensity ‐ bottom 15 industries

 Skilled labor intensity ‐ top 15 industries
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Table 7: Timeliness: Share of U.S. intermediate goods imports shipped by air 

NAICS  Industry Timeliness Export Share

327410 Lime And Calcined Dolomite 0.00 1.00

312130 Wines 0.00 0.01

327320 Wet, Nonrefractory Mortars And Concretes 0.00 1.00

311421 Fruits And Vegetables Preserved 0.00 0.01

312120 Malt And Beer 0.00 0.02

322130 Paperboard Mill Products 0.00 1.00

324121 Asphalt Paving Mixtures 0.00 1.00

322110 Pulp Mill Products 0.00 1.00

327310 Cements 0.00 1.00

325193 Ethyl Alcohols 0.00 1.00

311213 Malts 0.00 1.00

321113 Sawmill Products 0.00 1.00

331112 Electrometallurgical Ferroalloy Product 0.00 1.00

321213 Engineered Wood (Except Truss) 0.00 1.00

321911 Wood Windows And Doors 0.00 1.00

NAICS  Industry Timeliness Export Share

334419 Other Electronic Components 0.65 0.50

325412 Pharmaceutical Preparations 0.65 0.10

334412 Printed Circuits 0.67 1.00

333993 Packaging Machinery 0.67 0.24

334415 Electronic Resistor And Parts 0.67 1.00

334511
Search, Detection, Navigation, Guidance, Aeronautical, And  Nautical 

Systems And Instruments
0.72 0.10

325414 Biological Products (Except Diagnostic) 0.75 1.00

333314 Optical Instruments And Lenses 0.76 0.29

339115 Ophthalmic Goods 0.82 0.50

334414 Electronic Capacitors And Parts 0.83 0.07

334515 Instruments For Measuring And Testing Electricity And Electrical Signals 0.84 0.22

339914 Costume Jewelry And Novelties 0.84 0.19

339913 Jewelers' Material And Lapidary Work 0.87 1.00

334516 Analytical Laboratory Instruments 0.89 0.01

334413 Semiconductors And Related Devices 0.90 1.00

Timeliness intermediates goods ‐ bottom 15 industries

 Timeliness intermediates goods ‐ top 15 industries

 

 



Table 8: Timeliness: Share of U.S. non-intermediate goods imports shipped by air 

NAICS  Industry Timeliness Cons. Capital

321991 Mobile Homes And Trailers 0.00 1.00 0.00

336414 Guided Missiles And Space Vehicles 0.00 0.00 1.00

312112 Bottled Waters 0.00 1.00 0.00

312120 Malt And Beer 0.00 0.98 0.00

336212 Truck Trailers 0.00 0.00 1.00

311211 Flour And Other Grain Mill Products 0.00 0.08 0.00

336510 Railroad Rolling Stock 0.00 0.00 0.51

311111 Dog And Cat Foods 0.00 1.00 0.00

337124 Metal Household Furniture 0.00 0.38 0.62

311230 Breakfast Cereals 0.00 1.00 0.00

311822 Prepared Flour Mixes And Dough 0.01 1.00 0.00

312140 Distilled Liquors 0.01 0.93 0.00

337121 Upholstered Household Furniture 0.01 1.00 0.00

322291 Sanitary Paper Products 0.01 1.00 0.00

311421 Fruits And Vegetables Preserved 0.01 0.99 0.00

NAICS  Industry Timeliness Cons. Capital

334612 Prerecorded Compact Discs (Except Software), Tapes, And Records 0.60 1.00 0.00

334510 Electromedical And Electrotherapeutic Apparatus 0.61 0.18 0.82

334515 Instruments For Measuring And Testing Electricity And Electrical Signals 0.63 0.00 0.78

334518 Watches, Clocks, And Parts 0.63 0.77 0.01

334511
Search, Detection, Navigation, Guidance, Aeronautical, And  Nautical 

Systems And Instruments
0.66 0.00 0.90

333314 Optical Instruments And Lenses 0.70 0.02 0.69

333295 Semiconductor Machinery 0.72 0.00 1.00

325221 Cellulosic Organic Fibers 0.74 0.01 0.00

334112 Computer Storage Devices 0.74 0.00 1.00

339114 Dental Equipment And Supplies 0.75 0.23 0.68

339911 Jewelry (Except Costume) 0.83 1.00 0.00

334516 Analytical Laboratory Instruments 0.84 0.00 0.99

315993 Men S & Boys  Neckwear 0.84 1.00 0.00

331491
Nonferrous Metals (Except Copper And Aluminum) Rolling, Drawing, And 

Extruding
0.91 0.00 0.09

332618 Other Fabricated Wire Products 0.96 0.00 0.05

 Timeliness for goods other than intermediates ‐ bottom 15 industries

Export Share

 Timeliness for goods other than intermediates ‐ top 15 industries

Export Share

Note:  Timeliness  at the NAICS industry level has been calculated as the simple average of HS10 products which are not 

intermediates, i.e. consumption, capital and not classified goods.  
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