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Abstract  
To obtain credible estimates on existence of productivity spillovers through exports one needs to 

account for endogeneity of exports. Studies that attempt to do so offer mixed evidence. By combining 

data on South African manufacturing sectors with bilateral trade data we investigate the link between 

productivity exposure through exports and total factor productivity (TFP). Ordinary least squares 

(OLS) estimates suggest a positive correlation between productivity levels of importers served by 

South Africa and South African total factor productivity. A two-stage least squares (2SLS) estimation 

is implemented to account for potential endogeneity of export market exposure. Exports from groups 

of other countries are used to instrument exports from South Africa aiming to isolate variation in 

exports caused by demand shocks abroad. The 2SLS-results suggest the OLS-estimates to be biased 

upwards and the effect of destination-productivity on TFP to be negligible. Finally, the paper contrasts 

the link between export destinations and productivity to the link between exported products and 

productivity.  
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1. Introduction 
A much researched question the last decade is whether exports is a vehicle of productivity spillovers 

across international borders. Intuition and theory suggest potential for such a role. Interaction with 

customers and competitors abroad can open up a range of learning possibilities for exporters, as export 

markets often offer demanding customers and competitors that operate close to international best 

practices. These mechanisms are typically labeled learning-by-exporting in the large, and growing, 

micro literature on the association between exports and productivity.1 Despite intense efforts, a 

consensus on the existence of productivity spillovers through exports seems not to have been reached. 

Keller (2004) surveys the literature and appears to find little support for learning-by-exporting effects. 

Some recent contributions, on the other hand, seem to challenge such a conclusion by claiming 

supporting evidence of learning-by-exporting effects in developing and transition countries 

(Biesebroeck,  2005; Blalock, and Gertler, 2004; Loecker, 2007; Fernandes and Isgut, 2007).  

 

The debate on exports and growth has recently gained momentum in a more macro oriented literature 

focusing on links between characteristics of countries’ export baskets and their level of economic 

development or growth. Characteristics that have received attention are quality, diversification, 

implied potential for structural change and sophistication of products.     

   

Self-evidently, the quest for successful strategies creating economic development is of great 

importance and channels for productivity spillovers between countries may be of particular interest. 

Productivity differences account for most of the differences in GDP per capita levels across countries 

(Hall and Jones, 1999). Lucas (2007) argues that flows of production related knowledge from 

successful to less successful economies is the main mechanism by which income inequalities across 

countries can be reduced.  

 

The current paper contributes to the debate on exports and growth by investigating the link between 

exposure to productivity through exports and total factor productivity. The idea is that if exports 

provide a channel of productivity spillovers from export markets to the exporter, such spillovers 

should be higher from export markets with high productivity than from export markets with low 

productivity. Such a mechanism suggests a positive association between the productivity level of the 

exporter and the productivity level met in export markets. To measure the exposure to productivity 

through exports we let us inspire by Hausmann et al. (2007).  They launch a measure, EXPY, which 

classifies an export basket according to the “inherent” productivity level of products exported. We 

                                                 
1 See Greenaway and Kneller (2007) and Wagner (2007) for surveys.  



define a measure, EXCY, which classifies an export basket according to the weighted average 

productivity level of the importers served by the exporter in question.  

 

We study exports from South Africa. To measure the productivity level of export destinations we 

follow Hausmann et al. (2007) and employ GDP per capita level (measured at PPP-exchange rates). 

EXCY is defined as a weighted average of the GDP per capita levels of the export destinations served 

by a particular sector in a particular year. The weights are value shares of the export destinations. 

South Africa export to 161 different destinations in the data used. The purpose of the paper is to test if 

higher EXCY is associated with higher sectoral total factor productivity (TFP) in South Africa. Firm 

level studies have started to investigate the role of heterogeneity across export destinations (Loecker, 

2007), but we are not aware of any macro oriented studies focusing on heterogeneity across export 

destinations and productivity.  

 

The paper more generally contributes to a literature that assigns technology spillovers to specific 

channels. Foreign direct investment, imports and exports are the typical channels tested (see 

referenced central contributions in Keller, 2004). As Keller (2004) points out, the single largest 

problem in this literature is likely to be endogeneity of the explanatory factors employed. For instance, 

exports may facilitate productivity spillovers from the export destination to the exporter. Exporters 

may also be the ones able to overcome fixed costs associated with exporting because they are 

productive (Melitz, 2003). Causal effects of productivity on international interaction may therefore 

exist, and a hypothesized causal relationship of international interaction on productivity could be 

overestimated.  

 

We seek to handle such potential endogeneity by a two-stage least squares estimation (2SLS). The 

instrument suggested is imports to South Africa’s export destinations from groups of other exporting 

countries. The common variation in imports from South Africa and imports from other countries is 

interpreted as demand shocks in the importers.  

 

Trade data from Feenstra et al. (2005) are combined with a panel data set of 25 South African 

manufacturing sectors (TIPS, 2004), data on total factor productivity in US manufacturing sectors 

(NBER, 2000), and GDP per capita from the World Development Indicators (WDI).  We exploit 

variation across 161 importers, 25 sectors and 24 years in the first stage, and 25 sectors and 24 years in 

the second stage.  

 

The OLS-results suggest a link between the productivity of export destinations and export-sector 

productivity. The effect is robust to sector and year fixed effects, measures of the international 



technology frontier, export value at the sector level and different functional forms.  Comparison 

between OLS-estimates and 2SLS-estimates indicates that the OLS-estimates are severely biased 

upwards and we do not find support for the existence of productivity spillovers through exports in our 

setting.   

  

Finally, the paper addresses the competing hypothesis proposed by Hausmann et al. (2007). In their 

paper, growth is found to be positively associated with the inherent product characteristics measured 

by EXPY. For EXPY we do not find support for a positive link either in OLS or in 2SLS. We suggest 

that more research is needed to conclude on the relative importance of exporting sophisticated 

products versus exporting to sophisticated destinations.   

 

2. Spillovers through exports  
Keller (2004) refers early case studies – written since the 1960s – expressing enthusiasm about 

learning-by-exporting effects in East Asian countries. By now a rather large literature, offering 

econometric evidence mainly at the micro level, has investigated the existence of such learning-by-

exporting effects. The findings seem to be mixed. Exports are found to be associated with higher 

productivity. Two competing hypotheses could explain such a correlation: self-selection and learning-

by-exporting. Keller’s (2004) reading of this literature suggests that learning-by-exporting effects are 

hard to come by (se references within Keller, 2004).2  Some recent findings, on the other hand, support 

learning-by-exporting effects in developing and transition countries (see for instance Biesebroeck 

(2005) on Sub-Saharan Africa, Blalock, and Gertler (2004) on Indonesia,  Loecker (2007) on Slovenia, 

Fernandes and Isgut 2007 on Colombia).     

 

A more macro oriented literature on links between exports and development and growth has been 

concerned with different characteristics of countries’ exports. Export product quality – typically 

measured as unit values per product category – seems to vary systematically with the level of 

development across countries (Schott, 2004; Hummels and Klenow, 2005). Diversification of export 

baskets in terms of avoiding dependence on a few product markets is seen to be important as it reduces 

the volatility of foreign exchange income (Bertinelli et al., 2006; Levchenko and di Giovanni, 2006). 

The type of products in the export basket across countries is found to vary in terms of how applicable 

the production technology necessary to produce and export them is for other products. Investing in 

knowledge and capital with relevance for a broad set of products enhances capabilities of structural 

change (Hausmann and Klinger, 2006a and 2006b). Hausmann et al. (2007) find support for faster 

                                                 
2 López (2005) seeks to reconcile the findings of self-selection of exporters with macro-literature suggesting positive 
productivity effects of exports. 



growth in countries exporting more sophisticated products. In their analysis, sophisticated products are 

defined as products exported intensively by economies with high levels of GDP per capita.  

 

The current paper investigates heterogeneity across export destinations. To our knowledge empirical 

evidence on the role of heterogeneity in export destination characteristics is currently scarce, but there 

is a growing interest.3 Loecker (2007) exploits cross-sectional information on export destinations in a 

firm-level panel of Slovenian manufacturing firms. His findings lend support to higher instantaneous 

productivity gains for firms exporting to more developed regions. He argues that this is consistent with 

learning from interactions with buyers and competitors in export markets. We build on the same 

argument. If productivity spillovers through exports exist interactions with more productive export 

destinations should induce more productivity spillovers than exports to less productive destinations.  

 

A challenge is that the choice of export destinations may not be random but a function of exporter 

productivity. If, for instance, the competition met by exporters is more intense in developed (i.e. more 

productive) countries, we would expect only the more productive ones to survive in those markets. 

Other factors correlated with export-destination productivity (like purchasing power and market size) 

can also influence the exporters eager to serve the export destination in question. There are in other 

words reasons to worry that exporters’ choice of export markets is driven by factors correlated with 

both exporter productivity and export destination productivity. Loecker (2007) and Eaton et al. (2008) 

suggest positive correlation between number of markets served by a firm and the firm’s productivity. 

The background understanding is destination specific fixed costs of exporting. Intuitively, if a firm has 

something great going on it would manage to spread its products to many markets.  

 

As will become clear, our sector data offer an opportunity to test spillovers through exports in a more 

credible way than what have so far been done in the micro literature. Long time series of export 

destinations can be matched to exporters (sectors) for which we can calculate productivity. The long 

time dimension in our data makes it possible to compare the same units across different destination-

exposures. Moreover, we take advantage of the fact that also other countries export the same type of 

goods (we choose three-digit sector level) to the same destinations to control for self-selection into the 

different destinations.  

 

There are several mechanisms through which exports to more productive economies can enhance 

productivity. First, export is hypothesized as a vehicle of foreign technology diffusion. Interaction 

with demanding customers and competitors employing better organization and production techniques 
                                                 
3 Arora and Vamvakidis (2005) find in a cross-country panel links between relative income levels and growth of trading 
partners and domestic growth. 
 



is believed to represent forces making exporters improving their organization and technology. Chuang 

(1998) explains in some detail how this process might take place. In his theoretical model both imports 

and exports are important sources for learning and with whom one trade is a key factor for the trade 

induced technology spillover, as it determines the level of technology of which one can learn. A 

testable implication of the model is that a larger technology gap implies a larger potential for learning 

and growth.4  

 

In our setting of sector level data, productivity changes at the sector level can be caused by structural 

change within sectors in addition to within-firms productivity changes. López (2005) reports how 

resource reallocation towards more productive firms can have considerable productivity effects at the 

sector level. For instance, Bernard and Jensen (1999) find structural change within US manufacturing 

sectors to account for more than 40 percent of total factor productivity growth. Sector productivity can 

in other words increase, even though exports do not increase within-firm productivity.  

 

3. Empirical strategy and data 
To test the existence of productivity spillovers through exports we take advantage of the productivity 

level met in export destinations. As the choice of which export destinations to serve can be 

endogenous to the productivity level of exporters we need to control for such potential endogeneity. 

Below we explain our strategy to measure productivity exposure through exports, the relationship 

between spillovers and domestic productivity that is of our ultimate interest and how we attempt to 

control for the mentioned potential endogeneity via a two-stage least squares estimation.    

  

3.1. Measuring trade partners productivity  
Technology has in the spillover literature been measured as R&D efforts, number of patents, or as 

Productivity (TFP). Strategies in the literature to measure international spillovers has been to associate 

R&D efforts of neighbors to TFP or patents in the country of study, to include channels like import as 

in the seminal paper of Coe et al (1995), or to relate TFP to other measures than R&D of foreign 

activity. Lumenga-Neso et al. (2005) argue that as a source of spillovers it is the total available stock 

of technology, rather than the narrower domestically produced stock of R&D, that is the relevant 

measure of the spillover source. This means that spillovers to the source from its other trading partners 

is also relevant, and not only the domestically produced technology in the source. Taking this 

                                                 
4 In addition to technology spillovers, higher scale can be a source of higher exporter productivity compared to non-exporters. 
Biesebroeck (2005) finds that about half of the productivity premium of exporters is associated with higher scale. Credit 
constraints in combination with contractual problems together with small domestic markets make it hard to exploit economies 
of scale domestically, he argues. In this paper the focus is on the technology spillover channel. We have in robustness checks 
controlled for economies of scale effects by exporters due to larger markets by including export value in the regressions. It 
does not change our results.   



argument seriously an appropriate measure of the learning potential from trading partners should be 

rather broad. We choose to use GDP per capita as such a broad productivity measure. In addition to 

the obvious strength of being available for all trading partners, it is the broadest measure of 

productivity we can think of. Technology embodied both in physical and organizational capital is 

covered. Institutional factors such as the degree of competition, losses due to corruption or 

expropriation and efficiencies of the public bureaucracy will also all be taken up in GDP per capita. 

 

Inspired by the measure EXPY defined by Hausmann et al. (2007), we define EXCY as a weighted 

average of the GDP per Capita level of export destination c from sector i in year t. First we define 

destination c’s share of the total export from sector i in year t: 
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We choose to use GDPPC measured at real PPP-exchange rates as it is productivity in terms of real 

resources that is of interest, and not measured productivity differences caused by under- or over-

valued market exchange rates or prices. In our baseline measure EXCY, GDPPC is time-varying.5.  

 

Alternative ways of including export destinations’ GDP per capita in the regressions below could be to 

include ctcitGDPPCs  for each country or groups of countries directly in the regressions. With EXCY 

we impose the same coefficient for all ctcitGDPPCs . 

   

3.2. Relationship of interest 
The question investigated in this paper is whether exposure to productive countries through exports 

leads to productivity spillovers to the exporting country. In the literature on economic growth there 

seems to be broad agreement that differences in growth rates across countries are only transitory.  

Countries grow at a common rate in the long run due to international spillovers, making income level 

differences permanent (Acemoglu and Ventura, 2002; Klenow and Rodriguez-Clare, 2005; Parente 

and Prescott, 2005). Our panel data covering 28 years suggest that we should look for a long run 

relationship between EXCY and TFP. We believe the appropriate specification is to let the level of 

                                                 
5 Our data for GDP at PPP-exchange rates start in 1975. In the appendix we show results of EXCY based on the average GDP 
per capita at PPP-exchange rates for the years 1998, 1999 and 200. The results hold.  



TFP in South Africa be a function of the level of EXCY. Exposure to higher productivity levels in the 

trading partners should be associated with higher productivity levels in South Africa, rather than 

higher growth rates. The estimated specification is as follows:6   

  

(3) 

 

A is total factor productivity defined in the standard way (see below), EXCY is the variable of interest 

indicating the productivity level in the export destinations of the sector, Z is a vector of controls, and 

i0η  and t0λ are sector and year fixed effects, respectively.  

  

To control for unobserved heterogeneity we include sector and year fixed effects in all specifications. 

Sector fixed effects take out all TFP-differences across sectors that are due to time-invariant 

characteristics and the estimated coefficients are therefore estimated based on only within sector 

variation over time. Year fixed effects control for all time-variant macro shocks affecting TFP in all 

sectors the same way. Capacity utilization is in all estimations included in Z since our interest is 

change in technology rather than demand driven productivity fluctuations. Z is varied by including the 

international technology frontier, measured by TFP-level of the corresponding sector in the US.7 In 

our preferred specification Z includes capacity utilization and US TFP.   

3.3. Identification: 2SLS 
As emphasized in the learning-by-exporting literature, a potential self-selection bias is expected to 

occur as the most productive firms are the ones that manage to export. To us, the most relevant self-

selection bias is that only the most productive exporters may be able to sell to sophisticated markets.. 

Running a plain OLS-regression with productivity on the left hand side and EXCY on the right hand 

side is likely to give an upward biased estimate.  At least part of the estimate could reflect that firms 

and sectors serving markets with high GDP per capita levels chose and manage to do so because they 

are productive.     

 

To address the possibility that exports to specific destinations may correlated with exporter  

productivity, a two-stage least squares estimation is implemented. Exports from high-income countries 

and low-income countries (not middle income countries) to country c are suggested as instrument for 

shares of South African exports to country c, cits . The idea behind is that the correlation between the 

                                                 
6 We postulate the function form to be in levels. We choose the level-form as this implies the simplest transformation of the 
predicted outcomes of the first stage regression to the EXCY-variable based on predicted values. We have also estimated the 
relations imposing a log-linear functional form (not shown to save space). Our impression is that the functional form – level 
or logs – does not seem to matter much for the results.  
7We have in robustness checks (not shown to save space) also varied Z by including export value by sector to control for the 
scale effects described by Biesebroeck (2005). We find it to not affect our results.  
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two will capture demand shocks in country c. A demand shock in country c should allow all sellers of 

that good to sell more of the good.8 A demand shock in destination c, given unchanged exports to 

other destinations, should increase the destination c’s share of total exports. We are not worried that 

GDP per capita in destination c is endogenous in our estimation. As will be explained below we 

include it at the left hand side of our first stage estimation to make the transition from the first stage 

predictions to the second stage estimation as clear as possible.  The estimated first stage equation is: 

 

(4) 

 

Where ctcitGDPPCs  is the share of exports from sector i to country c in year t multiplied by GDP per 

capita in country c in year t. We include the GDP per capita on the left hand side to make the 

transformation to our second stage more straightforward. Our instruments assumed to satisfy the 

exclusion restriction (i.e. they are assumed to affect productivity only through EXCY) are HI
citx  and 

L
citx , ctGDPPC  and c1μ . The two former are exports to country c from sector i in year t from hi-

income countries (HI) and low income countries (L), respectively. ctGDPPC  is GDP per capita in 

country c in year t. c1μ  is importer fixed effects. Then we include the controls that will be included in 

the second stage: Z is a vector of time varying sector controls, i1η  and t1λ  sector and year fixed 

effects, as explained for equation (3) above. We use the estimated equation (4) to predict the EXCY to 

be included in the second stage: 

 

∑=
c
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The estimated second stage equation is: 

 

            (6) 

 

The first stage equation (4) is estimated at the country-sector-year level, as the construction of EXCY 

and our instruments demand an aggregation level capturing bilateral trade. Our second stage equation 

                                                 
8 This could be seen as an income effect in the demand. In principle, regressing the sales of South Africa on the sales of 
others as we here do, could induce a negative correlation if a substitution between different suppliers were present. We do 
find traces of such a negative correlation for middle income countries. 
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is estimated at the sector-year level. Our proposed EXCY measure is simply the sum of the predicted 

values from the estimated first stage model.  

 

Our first stage equation is close to a model for predicting trade across countries. cits contains the 

variation we believe it is important to instrument. For given exports to other destinations, explaining 

cits  is like explaining bilateral trade flows from South Africa to destination c. The standard empirical 

framework to predict bilateral trade flows seems to be gravity models.9 One finding in the vast 

literature employing gravity models is that unobservable time-invariant factors in country-pairs are 

important to predict bilateral trade flows. Possible interpretations of such unobservables are 

geographic or cultural distance. Based on this we include importer fixed effects.10 We treat them as 

excludable instruments.11 We are in the second stage interested in changes in EXCY and TFP within 

sectors. Time-invariant sector characteristics do not play a role in our estimations as we include sector 

fixed effects. Importer fixed effects affect only the average EXCY-level over time per sector and the 

exclusion restriction should therefore be satisfied.   

 

Our underlying instrument idea is to take advantage of demand shocks in export destinations as a 

source of variation to identify sectoral export shares across destinations. Could we think of other 

variables that would reveal demand shocks? GDP, wages or GDP per capita are obvious candidates. 

The latter is already in the analysis and we take it to represent productivity. Identification of 

destination-shares demands an instrument at the sector-year-destination level. This if offered by 

exports from other countries. Given included controls we believe it alos offers variation orthogonal to 

South African TFP.  

 

What about global supply shocks? These could be correlated with productivity in South Africa and our 

time-varying instruments. We include the international frontier to control for such shocks. Also global 

sector-specific demand shocks should be captured by this variable. Worldwide shocks should be 

present in US as well as in South Africa.   

3.4. EXPY 
Hausmann et al. (2007) launch a measure to classify how sophisticated countries’ export baskets are. 

First they establish PRODY, which is a weighted sum of the GDP per capita of the countries exporting 

a product. The weights are the revealed comparative advantage of each country in the product in 

                                                 
9 See Baldwin (2006) for a discussion of the gravity-model methodology.  
10 Through extensive exploration of different alternative specifications of the first stage we have found that the prediction 
model gives plausible second stage result when importer- or importer-year fixed effects are included.   
11 See Pettersson-Lidbom (2001, p.576) for an application with fixed effects as excluded instruments.  



question. PRODY intends to capture how sophisticated a given product is. The idea is that products 

typically exported by countries with high GDP per capita levels have higher inherent “productivity”. 

PRODY is then used to calculate EXPY, which is a weighted average of PRODY across all products 

exported by a given country. The weights are the value shares of the products in the total exports of 

the country. Hausmann et el. (2007) base EXPY on a theory of self discovery (see Hausmann and 

Rodrik, 2003) which is a country-wide phenomena in their paper.  EXPY is only time-varying within 

each country. We calculate a sector-specific version of EXPY and estimate its link to TFP:     

 

∑=
p

ppitit PRODYsEXPY          (7) 

 

EXPY contains a product’s value share of the exports from a sector, pits , wheras EXCY is based on 

the value shares of importers.12 pPRODY , being a product characteristic, plays then an analogous role 

to the importer characteristics GDP per capita in EXCY.. We will use PRODY as published by 

Hidalgo et al. (2007). It is not time-varying and changing product weights is the only source of time-

variation. Analogous to the procedure followed for EXCY, we estimate the following three equations: 

 

(8) 

 

(9) 

 

            (10) 

 

To estimate equation (9) we set up the dataset on the product-year level (each sector consists of 

several products), as the interesting variation is across products within each sector.13 We include 

product fixed effects in equation (9).  This is analogous to the importer fixed effects included in the 

first stage estimation for EXCY, with the exception that they make sector fixed effects superfluous. 

We do not include PRODY on the right hand side of equation (9) as it is captured by product fixed 

effects.  

 

                                                 
12 A product’s share of export from sector i in year t: ∑

∈

=
ip
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13 In contrast, for EXCY the interesting variation was across importers (therefore the C rather than the P in the name), and the 
first stage data used to estimate equation (4) were at the importer-sector-year level. 
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EXCY intends to represent the potential for spillovers from importers, which arguably can be sector 

specific. EXPY builds on the mentioned theory of self discovery, perhaps a country-wide rather than a 

sector-specific mechanism. Secondly, Hausmann et al (2007) estimate the link between EXPY and 

growth in GDP per capita. Compared to our set up this means different functional form – growth 

rather than level as dependent variable – and different productivity measure – value added per citizen 

rather than TFP. The results from our EXPY estimations should be interpreted with these caveats in 

mind.    

3.5. Data 
The panel data on South African manufacturing sectors is provided by TIPS (Trade and Industry 

Policy Strategies). Our sample contains 25 sectors over the period 1971-1998 (TIPS, 2004). 14 To 

construct our total factor productivity measure, we employ value added (Y), capital (K), labor (L) and 

sector specific time-averaged income shares. Total factor productivity is defined in the standard way, 

where its growth is backed out from a Cobb-Douglas production function under the assumption of 

constant returns to scale using income shares at the factor weights, Kγ and Lγ  (i and t indicate sector 

and year, respectively):   

 

itiLitiKitit LlndKlndYlndAlnd γ−γ−=        (11) 

 

The TFP-level, A, is defined by setting the TFP-level to 100 in 1970 and employ the log growth rate 

of equation (1).   

 

Our information on exports is from the database compiled by Feenstra et al. (2005).15 Value of exports 

is measured in current USD. In the variable of interest, EXCY, export value weights are used and 

measuring in current versus fixed prices should not matter. The trade data are available at the 4-digit 

SITC Rev. 2 classification and they are merged to the South African SIC-classification as explained in 

Table 1. To get a rough check of the concordance we correlated real exports as available in the TIPS-

panel (we do not have current price exports in our TIPS-dataset) with exports in current prices in the 

Feenstra-data. Three sectors had a correlation of less than 0.5 (12101: Food, 12131: Coke & refined 

petroleum prod. and 12142: Non-metallic minerals), and these were therefore excluded from the 

analysis. For 17 of the remaining 25 sectors the correlation was above 0.9, four additional were above 

0.86, three were 0.70 or higher and one was 0.66.  

 

                                                 
14 Data post 1996 are of questionable quality as the last manufacturing survey was undertaken in 1996. We assess this not to 
be a problem for us as we employ these data only up to 1998.  
15 For additional information on the data set, see http://cid.econ.ucdavis.edu/data/undata/FAQ_on_NBER-UN_data.pdf and 
http://cid.econ.ucdavis.edu/data/undata/undata.html. 



As representations of the international productivity frontier we employ total factor productivity in US 

manufacturing sectors. In the literature on cross country differences in productivity, US is often taken 

as representative of the world technology frontier. Hsieh and Klenow (2007) is a recent example. As 

Harding and Rattsø (2007) we let 4-factor TFP provided by NBER (2000) represent the TFP-frontier, 

A*it. NBER presents this measure for 459 4-digit SIC 87-sectors over the period 1958-1996.16 The 

concordance between sectors was done by manually attaching each 4-digit SIC87 sector to the 

corresponding sector in the TIPS data on South Africa. The matching of sectors is presented in Table 

2. We use an un-weighted average across all 4-digit SIC 87 sectors corresponding to the South African 

sector i as A*it. We normalize A*it to 100 in t=1970. See Harding and Rattsø (2007, 2008) for more on 

the roles of international productivity frontiers in South Africa. Finally, data on PRODY is found at 

Hidalgo et al. (2007). The classification of countries into income groups and geographical regions (not 

shown) are done in accordance to the definition of the World Bank as of July 1 2006.   

 

4. Results 
This paper seeks to test the effect on a middle income country’s TFP of being exposed to high 

productivity export-destinations, as intended measured by EXCY. To avoid that the estimated 

coefficient is not partly capturing other factors affecting TFP and therefore be misleading about the 

effect of EXCY, the first thing we want to do is to explicitly include such other factors in the 

estimation – so these are hold constant under the exercise and the coefficient-estimate is isolated from 

the effects of these factors. Although we include a series of controls, as earlier mentioned, we cannot 

be entirely sure that we have controlled for all relevant factors and the estimates are not biased due to 

omitted variables. A way to get around this problem, which is popular in studies aiming to identify 

casual effects, is to employ the instrumental variable method (Angrist and Krueger, 2001). The idea is 

to use variation in the variable of interest that can be assigned to a known source of variation. To be a 

good instrument, this source of variation should be highly correlated (“relevance”) to the regressor of 

interest, EXCY, but only affect the outcome variable, TFP, via its effect on EXCY (“exclusion 

restriction satisfied”). 

 

We first present OLS-estimates of the correlation between EXCY and TFP, then we present our 2SLS-

estimates, and finally we present both OLS and 2SLS-results where EXCY is swapped for the 

competing EXPY-measure.   

                                                 
16 An earlier version of the data and calculations are documented in Bartelsman and Gray (1996). We chose to use the 4-
factor TFP-measure because this measure is closest to the measure we construct for South Africa (2 factors). In Harding and 
Rattsø (2007) the results are practically identical for the 4-factor and 5-factor measure. According to Bartelsman and Gray 
(1996), the five factor measure is calculated using observed expenditure shares as factor shares. The capital share is 
calculated as a residual under the assumption that the shares add to 1. We assume the same method was used when 
constructing the 4-factor TFP measure.      



4.1.  OLS  
OLS-estimates (i.e. EXCY is based on actual export shares) of equation (3) are presented in Table 7. 

In column 1 we include capacity utilization and sector and year fixed effects. In column 2 we control 

also for the international technology frontier. This exercise is then repeated five times with different 

lag-length of EXCY. All 12 columns indicate significant positive correlations – at the one percent 

level – between EXCY and total factor productivity. The size of the estimated coefficients varies 

between around 1.0 and 1.4, which implies that a one percent increase in EXCY is associated with 

around 0.15-0.22 increase in TFP.17     

 

The estimated coefficients are in general smaller when the international TFP-frontier is included, 

possibly reflecting spillovers captured by EXCY to some extent are associated with the international 

technology frontier. The TFP-frontier itself is always significant at the one percent level and the 

coefficient is roughly 0.6. Capacity utilization is significant when the frontier-TFP is not included, 

consistent with the international TFP-frontier capturing also sector-specific global demand shocks in 

addition to global supply shocks. Our preferred specification includes the international TFP-frontier. 

Its robust and significant coefficients clearly suggest that it should be in the model, a finding 

consistent with Rattsø and Harding’s (2007 and 2008) documentation of links between different 

measures of the international technology frontier and different productivity measures in South Africa. 

Cameron (2005), Cameron et al. (2005) and Griffith et al. (2004) show the importance of the 

international technology frontier in sector data for other countries. Inclusion of the frontier reduces 

potential omitted variable bias due to sector-specific global shocks. Such shocks could drive both the 

observed TFP in South Africa and exports from the sector.18 Inclusion of the frontier arguably also 

reduces potential omitted variable bias due to omitted alternative channels of spillovers. The literature 

suggests for instance imports of intermediates and foreign direct investments as possible vehicles of 

technology spillovers across countries. Including the technology frontier explicitly as a control 

variable may reduce the potential for omitted variable bias due to omitted alternative vehicles, since 

the frontier should be important as source of such spillovers. The omitted variable bias in our 

estimations without the frontier is present but appears to be relatively small. We will in the preceding 

concentrate on a model including the frontier.19    

 

                                                 
17 This is found be using the average of A and EXCY (actual) found in Table 4: Elasticity of A with respect to EXCY (actual) 
= dA/dEXCY (actual)*( EXCY (actual)/ A)=1.4*(17/110)=0.22 
18 This would be a challenge also in our proposed first stage regression, as global shocks could affect the proposed 
instruments (exports from other country-groups). The validity of the instruments – being correlated with endogenous 
regressor and uncorrelated with error term given controls included – is more plausible given the inclusion of the frontier.  
19 We have checked the robustness of the results presented in Table 7 to the inclusion of export value, US labor productivity 
instead of TFP as the technology frontier, and to defining EXCY based on time-invariant GDP per capita. We have also 
estimated all models with a log-linear functional form rather than with the direct levels as here. The results are found to be 
robust across all these different specifications.       



In Table 7 EXCY is defined based on actual export shares and the results are therefore subject to a 

potential endogeneity bias. In the next section we implement the two-stages least squares procedure 

aiming to control for such potential endogeneity bias.   

 

4.2. 2SLS 
Our estimates of the first stage (equation 4) are shown in Table 8. We apply 2SLS procedure over zero 

to five lags on EXCY. This gives us six first stage estimations, where the dependent variable 

ctcitGDPPCs  and the time-varying excluded instruments are lagged from zero to five periods. The 

estimated coefficients of export value from high-income (H) and low-income (L) countries are 

significant at the 1 percent level (with one exception at the five-percent level and one at the 10-percent 

level). F-statistics on excluded instruments should as a rule of thumb be larger than ten, and the bigger  

it is the better (Angrist and Pischke, forthcoming).20 The last rows of Table 8 show that export from 

low income countries is passing this criteria with a huge margin (always larger than 166), while export 

from high-income passes when included with four and five lags. The estimated coefficients of the two 

export-instruments are positive in all six estimations. Based on the average values reported in Table 3 

and the estimates reported in column 1 the coefficients imply an elasticity of 0.021 for high-income 

countries and 0.093 for low income countries.21 The coefficients for both country-groups are 

increasing with lags. This can partly be explained by exports values going down as more lags are used, 

as trade volumes and its values have been increasing over time and the size of the variables employed 

affect the size of the coefficients in our level-linear specification. We interpret the estimates to be 

consistent with a positive demand shock in export destination c positively affecting exports from 

South Africa, high-income and low income countries. A demand shock increasing the exports from the 

group of high-income countries with one percent induces a 0.021 percent increase in the exports from 

South Africa. If South Africa and the high-income countries were selling the same variety and markets 

shares across countries were unchanged, a demand shock of one percent should increase the exports 

from both sources with one percent. When this is not the case we should keep in mind that these 

estimates are based on variation across 25 different sectors, that there may be important differences 

between the corresponding sectors in South Africa and the country-groups and that heterogeneity is 

likely to occur also between the countries within the country-groups. Differences along dimensions 

like product quality, weights of products within sectors and trade costs due to geographical location 

can create different export responses across different sources and drag down the correlation.  

 

                                                 
20 Angrist and Pischke (forthcoming) refer to Stock et al. (2002) for this rule. We report F-statistics for tests of the 
instruments individually rather than a joint test.    
21 Estimating the models of Table 8 in logs gives elasticities around 0.47 for exports from high-income countries and 0.22 for 
low income countries.   



In our setting we are concerned with the positive sign and instrument relevance indicated by the 

significance level. The positive sign is important for our interpretation of the instrument. With a 

negative sign, we would worry that the instrument were picking up substitution between different 

sellers in country c. Since increased market shares are likely to be associated with high productivity, it 

would raise a concern of reverse causality. Say it was a positive productivity shock in sector i in South 

Africa. ctcitGDPPCs  could then increase at the cost of exports from other countries to country c, 

contributing to a negative correlation. An increase in the total market size is different. A bigger market 

should let all sellers sell more and this is our interpretation of the positive coefficients estimated in 

Table 8. In robustness checks we have run the 2SLS-procedure with exports from lower-middle and 

upper-middle income countries included as additional instruments. The coefficients on exports from 

middle income-countries are estimated to be negative, which we interpret to be consistent with 

substitution between different sellers. Recent trade literature suggests specializations within sectors 

and products across countries. It tends to vary systematically according to levels of development 

(Schott, 2004; Hummels and Klenow, 2005). It is plausible that competition between South Africa and 

groups of countries is the starkest between South Africa and other middle-income countries.22  

 

GDP per capita is in Table 8 significant with three, four and five lags and the elasticities – given the 

averages reported in Table 3 – are between 0.6 and 0.9.23 In addition to HI
citx , L

citx  and ctGDPPC  

described above, country fixed effects are excluded instruments in our 2SLS. Predictions from the first 

stage are sensitive to the inclusion of these fixed effects in the estimation of the first stage, which 

signals the relevance of these fixed effects for our potentially endogenous variable ctcitGDPPCs .  

 

As earlier explained, the country fixed effects collapse to a time-invariant constant per sector when we 

sum the predictions from the first stage according to equation (5). It is plausible that they are 

uncorrelated with the error term in the second stage given the included sector fixed effects. Regarding 

whether the exclusion restriction is met for the other excluded instruments, HI
citx , L

citx  and ctGDPPC ,  

we rely on the story behind them.24 Given that the included international technology frontier captures 

common shocks, an estimated positive association between exports from other countries and South 

                                                 
22 We have explored the robustness of the first stage estimates by doing the following changes (one at the time):  using 
product-level aggregation rather than sector-level aggregation, employing log-linear functional form, including country-year 
fixed effects and by grouping countries differently (in totals or according to geographic regions). The result, that South 
African export is strongly positively correlated with export from other groups of countries to the same destinations, seem 
overall to be robust. The instruments do therefore in our view meet the relevance criteria. 
23 Estimating the models of Table 8 in logs gives similar elasticities of GDP per capita (0.42-0.97).   
24 Different aggregation levels of our first and second stage explain why this is currently not tested. We are searching for 
formal tests.   



African exports to country c indicates that the coefficients pick up demand shocks in country c.25 GDP 

per capita of the export destinations should plausibly be uncorrelated with South African TFP beyond 

the effect through EXCY, again given that the included international technology frontier captures 

global supply shocks.    

 

Now we turn to the second stage estimation. In Table 9 we use the predicted EXCY as expressed in 

equation (5). In contrast to the OLS-estimates of Table 7 the coefficients of EXCY are much smaller 

and none of them are significant.26 The estimates of the coefficients of the technology frontier and 

capacity utilization variable is basically the same in the two tables. Our interpretation of these results 

is that the correlation between EXCY and TFP detected in Table 7 is driven by productive South 

African exporters managing to penetrate developed markets rather than spillovers going from 

developed markets to the exporters. Such a conclusion is in line with evidence referred by Keller 

(2004) and consistent with Helpman et al. (2004) and Melitz (2003). Exporters are on average found to 

be more productive. The understanding is that only the most productive firms can overcome the cost 

of exporting and manage to compete in foreign markets. In our setting, we are concerned with 

variation in exports across different markets. They same logic should apply. Only the most productive 

firms and sectors manage to compete in sophisticated markets. The GDP level of the markets and the 

productivity level of the exporters should therefore be correlated, as we find in the OLS-estimates. 

When we in our 2SLS estimation attempt to shut down the channel of self-selection into sophisticated 

markets, we find no association between the exporting sectors’ TFP and EXCY.  

 

                                                 
25 This interpretation relies on the assumption that supply shocks are global in character, while demand shocks can be 
national. The situation where the country-group in question and South Africa experience a common supply shock that is not 
captured by the international technology frontier could in principle occur. Such a situation could question the validity of the 
exclusion restriction for the export instrument because such as shock could be correlated with South African TFP..      
26 Due to a more disaggregated first stage than second stage, we run our 2SLS estimation manually rather than using a 
standard pre-programmed routine. That means that we have to be cautions regarding the standard errors reported in Table 9. 
These are calculated given the predicted values, while they should be calculated given the actual values of our endogenous 
variable, as described in Greene (2008, section 12.3.3). Such a procedure would most likely make our second-stage standard 
errors larger, not threaten the insignificance of our coefficients.      



The results presented in Table 9 appear to be robust across a series of robustness checks. In 

estimations not shown to save space we find that the results are robust to changing the instrument set 

in terms of classifying countries in geographical regions rather than in income groups. The same is 

true for playing around with different combinations of income groups or geographical regions. The 

results are also robust to different functional form – log-linear instead of levels – imposed on both 

stages.27  

 

Two additional robustness checks are shown in the appendix. Appendix table 1 and Appendix table 2 

show first and second stage estimations differing from Table 8 and Table 9 in two ways. We impose a 

log-linear functional form and estimate the productivity effect in a one-step procedure, like Harding 

and Rattsø (2007). Log value added is dependent variable and log capital and log labor are added as 

control variables in addition to log of the ones used earlier. The excluded instruments HI
citx , L

citx  and 

ctGDPPC  are now significant at the one-percent level in all six models (Appendix table 1). The 

second stage shows as before no support of EXCY-effects on productivity (Appendix table 2).  

 

Appendix table 3 and Appendix table 4 present the most significant EXCY-coefficients we have 

estimated with our 2SLS estimation. Two changes are done compared to Table 8 and Table 9. Exports 

from all income groups as well as importer-year fixed effects (instead of importer fixed effects) are 

included as excluded instruments. Including all income groups as instruments means that all other 

countries in the world exporting to South Africa’s export destinations are included. This set up make 

us less comfortable as South African exports in some sense may appear as a residual. The results, 

however, seems reasonable and may indicate this to not be a problem. The second change, treating 

importer-year fixed effects – taking out all time-variant country-wide bilateral characteristics – as 

excluded instruments, may be justified by specific circumstances in South Africa’s international 

relations. Trade sanctions as responses to the Apartheid regime were imposed from the mid 1980s to 

the early 1990s. These generated exogenous variation – varying across importers and time as the 

intensity and timing of the reactions varied across countries – in South African exports that are 

difficult for our first stage estimation to overcome in the absence of importer-year fixed effects. On the 

other hand, importer-year fixed effects may capture features of the specific markets that exporters 

respond to. This would invalidate the exclusion restriction as the importer-year fixed effects then 

would be correlated with South African TFP beyond EXCY. Importer-year fixed effects make 

importer GDPPC superfluous in the regressions.  Keeping the above mentioned caveats in mind, 

Appendix table 3 shows that exports from high-income and low-income countries are always 

                                                 
27 When we run 2SLS in logs we de-log the predictions from the first stage, then take the sum according to equation (5), for 
then finally to take the log of this sum and estimate the second stage.  



significant at the one-percent level. Exports from upper-middle and lower-middle income countries 

have little predictive power. Appendix table 4 suggests a significant coefficient of EXCY at the five-

percent level (zero lags) and one at the ten-percent level (5 lags). Those coefficients have about one 

third of the size of the corresponding OLS-coefficients. These results may reveal traces of spillovers 

through exports, but do also suggest that the OLS coefficients of Table 7 are strongly biased upwards.  

 

4.3. EXCY or EXPY? 
Finally we presents estimation results for EXPY capturing self-discovery (Hausmann and Rodrik, 

2003; Hausmann et al. 2007), a hypothesized mechanism behind positive correlations between exports 

and growth that we regard as competing to the hypothesis of productivity spillovers via exports. Since 

we in EXPY use a time-invariant PRODY, we present in Appendix table 5 OLS-results for an EXCY-

version based on time-invariant GDP per capita to make the comparison more accurate. The estimates 

are then based only on changing export-shares over time.28 The correlation between the time-invariant 

EXCY and TFP is positive (with one exception) and mostly significant, although the significance level 

goes down as the lag-length increases. Table 10 presents OLS-estimates of the links between EXPY 

and TFP, while Table 11 and Table 12 present 2SLS-estimates. The estimated coefficients of EXPY 

are negative and insignificant in OLS and significantly negative in four of six second stage 

estimations. There seems in other words to be hard to find positive EXPY-links to productivity in our 

setting. These results should be read with caution. First, self-discovery may be an economy wide 

phenomena and it may therefore not be appropriate to treat as a sector-specific variable. Second, the 

first stage design used here may not be the most suited for the purpose of predicting ppit PRODYs . We 

find it interesting, however, that exports from the group of high-income countries seem to predict 

ppit PRODYs well, while exports from the group of low-income countries do not (Table 11).  

       

5. Conclusions 
The combination of robust OLS-correlations between productivity and EXCY and insignificant 

estimates in 2SLS found in this paper is interpreted as endogenous destinations imposing a bias in the 

OLS-estimates. This is in line with a series of papers finding endogeneity of exports to seriously bias 

OLS-estimates of the link between exports and productivity. Caution is, however, warranted.   

 

The main concern may be that our instruments are not predicting well. More precisely, they may not 

predict the variation in exports that have the potential of inducing productivity spillovers. Demand 

shocks, which is our interpretation of the variation exploited in our first stage regression, may be of a 

                                                 
28 The time-invariant GDP per capita is defined as the average GDP per capita over the years 1998, 1999 and 2000.  



temporary character and not picking up more stable export relations with, perhaps, larger  potential for 

productivity spillovers. A natural next step for the research conducted in this paper is to explore more 

instruments and instrument combinations in the search for the relation between export-spillovers and 

productivity.  
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7. Tables: Information about the data used 
 
Table 1: sector concordances 
sector namesa NAICS97 NAICS97desc NAICS97sa NAICS97sadesc 
12102 Beverages [305] 312 Beverage and Tobacco Product Manufacturing 312b Mod to fit SA 
12103 Tobacco [306] 312 Beverage and Tobacco Product Manufacturing 312t Mod to fit SA 
12111 Textiles [311-312] 313 Textile Mills 313sa Mod to fit SA 

  314 Textile Product Mills 313sa Mod to fit SA 
  321 Wood Product Manufacturing 313sa Mod to fit SA 

12112 Wearing apparel [313-315] 315 Apparel Manufacturing 315 Apparel Manufacturing 
12113 Leather & leather products [316] 316 Leather and Allied Product Manufacturing 316l Mod to fit SA 
12114 Footwear [317] 316 Leather and Allied Product Manufacturing 316f Mod to fit SA 
12121 Wood & wood products [321-322] 321 Wood Product Manufacturing 321 NAICS97 321 + sitc4 (2450, 245A) 

  325 Chemical Manufacturing 321 NAICS97 321 + sitc4 (2450, 245A) 
12122 Paper & paper products [323] 322 Paper Manufacturing 322 Paper Manufacturing 
12123 Printing, publishing & recorded media [324-326] 323 Printing and Related Support Activities 323 Printing and Related Support Activities 
12132 Basic chemicals [334] 325 Chemical Manufacturing 325b Mod to fit SA 

  326 Plastics and Rubber Products Manufacturing 325b Mod to fit SA 
12133 Other chemicals & man-made fibers [335-336] 325 Chemical Manufacturing 325o Mod to fit SA 

  313 Textile Mills 325o Mod to fit SA 
  327 Nonmetallic Mineral Product Manufacturing 325o Mod to fit SA 

12134 Rubber products [337] 326 Plastics and Rubber Products Manufacturing 326r Mod to fit SA 
12135 Plastic products [338] 326 Plastics and Rubber Products Manufacturing 326p Mod to fit SA 
12141 Glass & glass products [341] 327 Nonmetallic Mineral Product Manufacturing 327g Mod to fit SA 
12151 Basic iron & steel [351] 331 Primary Metal Manufacturing 331i Mod to fit SA 
12152 Basic non-ferrous metals [352] 331 Primary Metal Manufacturing 331n Mod to fit SA 

  339 Miscellaneous Manufacturing 331n Mod to fit SA 
12153 Metal products excluding machinery [353-355] 332 Fabricated Metal Product Manufacturing 332 Fabricated Metal Product Manufacturing 
12154 Machinery & equipment [356-359] 333 Machinery Manufacturing 333 Machinery Manufacturing 
12160 Electrical machinery [361-366] 335 Electrical Equipment, Appliance, and Component Manufacturing 335 Electrical Equipment, Appliance, and Component Manufacturing 
12171 Television, radio & communication equipment [371-373] 334 Computer and Electronic Product Manufacturing 334t Mod to fit SA 
12172 Professional & scientific equipment [374-376] 334 Computer and Electronic Product Manufacturing 334p Mod to fit SA 
12181 Motor vehicles, parts & accessories [381-383] 336 Transportation Equipment Manufacturing 336m Mod to fit SA 
12182 Other transport equipment [384-387] 336 Transportation Equipment Manufacturing 336o Mod to fit SA 
12191 Furniture [391] 337 Furniture and Related Product Manufacturing 337 Furniture and Related Product Manufacturing 
12193 Other industries [392] 339 Miscellaneous Manufacturing 339 Miscellaneous Manufacturing 
Note: sector refers to the South African sector classification as found in the TIPS panel. We have assumed this to follow the Standard Industrial Classification of all Economic Activities (SIC), Fifth 
Edition, Statistics South Africa (Stats SA), January 1993. NAICS97 refers to the North American Industry Classification System in its 1997-version. The concordance between SITC4 (classification 
of products in the trade data) and NAICS97 is done using the concordance found at: from http://www.nber.org/lipsey/sitc22naics97. For explanation, see http://www.nber.org/lipsey/sitc22naics97/6-
30_concordance_intro.txt. The concordance between the trade data and the 28 South African industry sectors were done in two steps: first NAICS97 and sector were match from the names at the 
three-digit level. For some sectors (indicated with letters in the end of NAICS97sa), the match was not obvious and the matching was then done by attaching 4-digit SITC product codes directly to the 
South African sectors. The description of the South African sectors as of January 1993 published by Stats South Africa was used as guidance (see 
http://www.statssa.gov.za/additional_services/sic/sic.htm). The NAICS97sadesc-column explains changes. Detailed concordances for sectors marked “Mod to fit SA” are available upon request from 
author. As explained in the text, the sectors 12101, 12131 and 12142 were dropped due to low correlation with the real export figures, for which we had measures. These are therefore not presented in 
the table. 



 
Table 2: Concordance TIPS data and SIC 87 
Code SA Name South Africa Code SIC 87 Name SIC 87 
12101 Food [301-304] 20 Food and kindred products 
12102 Beverages [305] 20 Food and kindred products 
12103 Tobacco [306] 21 Tobacco products 
12111 Textiles [311-312] 22 Textile mill products 
12112 Wearing apparel [313-315] 23 Apparel and other textile products 
12113 Leather & leather products [316] 31 Leather and leather products 
12114 Footwear [317] 31 Leather and leather products 
12121 Wood & wood products [321-322] 24 Lumber and wood products 
12122 Paper & paper products [323] 26 Paper and allied products 
12123 Printing, publishing & recorded media [324-326] 27 Printing and publishing 
12131 Coke & refined petroleum products [331-333] 29 Petroleum and coal products 
12132 Basic chemicals [334] 28 Chemicals and allied products 
12133 Other chemicals & man-made fibers [335-336] 28 Chemicals and allied products 
12134 Rubber products [337] 30 Rubber and miscellaneous plastics products 
12135 Plastic products [338] 30 Rubber and miscellaneous plastics products 
12141 Glass & glass products [341] 32 Stone, clay, and glass products 
12142 Non-metallic minerals [342] 32 Stone, clay, and glass products 
12151 Basic iron & steel [351] 33 Primary metal industries 
12152 Basic non-ferrous metals [352] 33 Primary metal industries 
12153 Metal products excluding machinery [353-355] 34 Fabricated metal products 
12154 Machinery & equipment [356-359] 35 Machinery, except electrical 
12160 Electrical machinery [361-366] 36 Electric and electronic equipment 
12171 Television, radio & communication equipment [371-373] 36 Electric and electronic equipment 
12172 Professional & scientific equipment [374-376] 38 Instruments and related products 
12181 Motor vehicles, parts & accessories [381-383] 37 Transportation equipment 
12182 Other transport equipment [384-387] 37 Transportation equipment 
12191 Furniture [391] 25 Furniture and fixtures 
12193 Other industries [392] 39 Miscellaneous manufacturing industries 
 Note: The NBER data set used to construct the international frontier, A*, includes 459 4-digits SIC sectors. Each was matched to the corresponding 3-digit sector in South Africa. This table gives the rough picture 
of the concordance. The detailed concordance is available upon request from the authors. 
 
 



Table 3: Descriptive statistics first stage EXCY 
Variable Obs Mean Std. Dev. Min Max
EXCY (pred_lag0) 8950 15.158 5.977 -1.201 35.649
s_x_GDPPC 8950 0.917 2.148 1.89E-06 22.525
s 8950 0.048 0.101 8.97E-07 0.977
GDPPC 8950 16.075 7.835 0.485 42.853
Export value prod. from H 8950 1.466 3.494 0.000029 68.667
Export value prod. from UM 8388 0.118 0.539 1.00E-06 18.748
Export value prod. from LM 8651 0.159 0.789 1.00E-06 21.490
Export value prod. from L 8950 0.033 0.174 1.00E-06 5.475
L2. A* 8950 107.987 10.998 86.213 215.782
U 8950 82.473 6.348 58.173 94.829
Year 8950 1975 1998
Note: EXCY is a weighted average of GDPPC met in export destinations, with s as weights. s is the share of a given sector’s export value 
to a given export-destination. GDPPC is GDP per capita measured in thousands 2000 PPP US dollars  Export value is measured as 
millions of current USD of exports to a specific export-destination from the following country groups: high-income (H), upper-middle 
income (UM), lower-middle income (LM), and low income (L). L2.A* is two-period lagged total factor productivity in corresponding 
sector in US measured as index set to 100 in 1970. U is capacity utilization, measured in percent. s and Export value from income groups 
vary by sector, year and export-destination, GDPPC by year and export-destination, the others by sector and year.   
  
 
 
 
Table 4: Descriptive statistics second stage EXCY 
Variable Obs Mean Std. Dev. Min Max
A 563 110.241 27.734 47.920 232.857
EXCY (actual - time-inv. GDPPC) 563 21.953 5.864 1.202 33.232
EXCY (actual) 563 16.945 4.452 1.209 29.023
EXCY (pred_lag0) 547 14.996 6.008 -1.201 35.649
L2. A* 563 106.678 11.193 74.227 215.782
U 563 82.424 6.459 58.173 94.829
Year 563 1975 1998
Note: EXCY is a weighted average of GDPPC met in export destinations, with s as weights (see note Table 3)..”actual”: actual export is used 
to calculate the weights s. “pred_lag0”: based on predictions from first stage with zero lags (column 1 Table 8). A is TFP in South Africa 
measured as index set to 100 in 1970. L2.A* is two-period lagged total factor productivity in corresponding sector in US measured as index 
set to 100 in 1970. U is capacity utilization, measured in percent. All variables vary by sector and year.   
 



Table 5: Descriptive statistics first stage EXPY 
Variable Obs Mean Std. Dev. Min Max
EXPY (pred_lag0) 7442 16.623 10.078 0.732 51.798
s_pt*PRODY 7442 0.842 1.704 1.20E-06 16.393
s_pt 7442 0.071 0.145 2.88E-07 1.000
PRODY 7442 12.651 4.701 0.801 24.187
Export value prod. from H 7442 1.849 5.498 1.00E-06 107.152
Export value prod. from UM 7176 0.146 0.561 1.00E-06 12.639
Export value prod. from LM 7280 0.200 0.877 1.00E-06 21.971
Export value prod. from L 7442 0.041 0.249 1.00E-06 7.462
L2. A* 7442 107.518 10.725 76.739 215.782
U 7442 82.591 6.109 58.173 94.829
Year 7442 1971 1998
Note: EXPY is a weighted average of PRODY, with s_pt as weights. s_pt is product p’s share of export value from a given sector. PRODY is 
as published by Hidalgo et al. (2007), and we assume it can be interpreted as measured in thousands of US dollars  Export value is measured 
as millions of current USD of exports of product p from the following country groups: high-income (H), upper-middle income (UM), lower-
middle income (LM), and low income (L). L2.A* is two-period lagged total factor productivity in corresponding sector in US, measured as 
an index set to 100 in 1970. U is capacity utilization, measured in percent. s_pt and Export value from income groups vary by product 
(sector) and year, PRODY by product, the others by sector and year.   
 
 
 
 
Table 6: Descriptive statistics second stage EXPY 
Variable Obs Mean Std. Dev. Min Max
A 634 108.526 26.440 47.920 232.857
EXPY (actual - time-inv. PRODY) 634 11.275 3.755 0.600 19.211
EXPY (pred_lag0) 619 10.127 7.974 0.732 51.798
L2. A* 634 106.002 10.712 74.227 215.782
L2. (Y/L)* 446 100.094 271.413 13.067 2395.389
U 634 82.973 6.468 58.173 94.829
Year 634 1971 1998
 Note: EXPY is a weighted average of PRODY, with s_pt as weights (see note Table 4). ”actual”: actual export is used to calculate the 
weights s. “pred_lag0”: based on predictions from first stage with zero lags (column 1 Table 11). A is TFP in South Africa measured as 
index set to 100 in 1970. L2.A* is two-period lagged total factor productivity in corresponding sector in US measured as index set to 100 in 
1970. U is capacity utilization, measured in percent. All variables vary by sector and year.   
 
 
 
 



8. Tables: Estimation results 
 
Table 7: EXCY baseline 
 

 1 2 3 4 5 6 7 8 9 10 11 12
  A A A A A A A A A A A A
EXCY (actual) 1.148*** 1.008***    
 [0.242] [0.225]    
L. EXCY (actual)  1.259*** 1.155***   
  [0.263] [0.234]   
L2. EXCY (actual)   1.284*** 1.149***   
   [0.281] [0.244]   
L3. EXCY (actual)   1.356*** 1.222***   
   [0.297] [0.256]   
L4. EXCY (actual)   1.408*** 1.221*** 
   [0.309] [0.270] 
L5. EXCY (actual)     1.350*** 0.959***
     [0.318] [0.287]
L2. A*  0.640***  0.678*** 0.694*** 0.646***  0.560*** 0.588***
  [0.129]  [0.133] [0.139] [0.147]  [0.155] [0.161]
U 0.137 -0.031 0.410* -0.055 0.668*** -0.019 0.907*** -0.007 0.976*** 0.035 1.107*** 0.162
  [0.204] [0.185] [0.222] [0.193] [0.237] [0.203] [0.255] [0.215] [0.263] [0.222] [0.272] [0.231]
Observations 613 563 615 540 617 517 618 494 595 471 572 448
Number of sector 25 25 25 25 25 25 25 25 25 25 25 25
R-squared 0.14 0.19 0.16 0.20 0.18 0.19 0.19 0.17 0.20 0.15 0.20 0.14
R-squared overall 0.09 0.12 0.11 0.12 0.12 0.12 0.13 0.11 0.13 0.10 0.14 0.10

Note: Standard errors in brackets , * significant at 10%; ** significant at 5%; *** significant at 1%. See Table 4 for variable definitions. LX 
means lagged X periods.  
  



Table 8: First stage EXCY 
Ic Is Iyear   

 1 2 3 4 5 6 

  ctcitGDPPCs  
ctcitGDPPCsL. ctcit GDPPCsL .2 ctcit GDPPCsL .3 ctcit GDPPCsL .4  

ctcit GDPPCsL .5
Export value from H 0.013*  
 [0.007]  
Export value from L 2.572***  
 [0.109]  
GDP per capita (ppp) 0.005  
 [0.011]  
L. Export value from H  0.015**  
  [0.007]  
L. Export value from L  2.587***  
  [0.125]  
L. GDP per capita (ppp)  0.011  
  [0.014]  
L2. Export value from H  0.022***  
  [0.008]  
L2. Export value from L  2.652***  
  [0.139]  
L2. GDP per capita (ppp)  0.013  
  [0.014]  
L3. Export value from H  0.029***  
  [0.009]  
L3. Export value from L  2.793***  
  [0.168]  
L3. GDP per capita (ppp)  0.033*  
  [0.020]  
L4. Export value from H  0.049*** 
  [0.011] 
L4. Export value from L  2.944*** 
  [0.200] 
L4. GDP per capita (ppp)  0.051** 
  [0.023] 
L5. Export value from H   0.066***
   [0.012]
L5. Export value from L   3.078***
   [0.239]
L5. GDP per capita (ppp)   0.053**
   [0.026]
L2. A* -0.003 -0.002 -0.003 -0.003 0.001 0.001
 [0.004] [0.004] [0.004] [0.005] [0.006] [0.007]
U 0.016*** 0.022*** 0.021*** 0.025*** 0.026*** 0.016*
  [0.005] [0.006] [0.006] [0.007] [0.008] [0.009]
Observations 8950 7970 7765 6453 5693 4993
R-squared 0.44 0.44 0.44 0.45 0.45 0.44
F:   
Export value from H 3.71 3.95 7.17 9.55 19.9 27.91
Export value from L 556.24 426.25 366.56 276.76 217.60 166.02
GDP per capita (ppp) 0.23 0.66 0.87 2.71 5.08 4.25
Note: Standard errors in brackets , * significant at 10%; ** significant at 5%; *** significant at 1%. See Table 3 for variable definitions. LX 
means lagged X periods.  
 
 
 
 



Table 9: Second stage EXCY 
 1 2 3 4 5 6
  A A A A A A
EXCY (pred_lag0) 0.051  
 [0.148]  
EXCY (pred_lag1)  0.025 
  [0.147] 
EXCY (pred_lag2)   0.030
   [0.152]
EXCY (pred_lag3)   -0.005
   [0.153]
EXCY (pred_lag4)   0.001
   [0.158]
EXCY (pred_lag5)   0.119
   [0.165]
L2. A* 0.669*** 0.688*** 0.705*** 0.672*** 0.622*** 0.665***
 [0.139] [0.144] [0.146] [0.155] [0.163] [0.166]
U 0.059 0.100 0.168 0.183 0.198 0.160
  [0.196] [0.207] [0.212] [0.226] [0.234] [0.236]
Observations 547 520 502 476 452 429
Number of sector 25 25 25 25 25 25
R-squared 0.15 0.15 0.15 0.14 0.12 0.14
R-squared overall 0.06 0.06 0.06 0.05 0.05 0.06

Note: Standard errors in brackets , * significant at 10%; ** significant at 5%; *** significant at 
1%. See Table 4 for variable definitions. LX means lagged X periods.  
  
 

 
 
 
 
 
 



Table 10: EXPY baseline 
 1 2 3 4 5 6 7 8 9 10 11 12 
  A A A A A A A A A A A A

EXPY (actual - t-inv. PRODY) -0.083 -0.416    
 [0.426] [0.377]    
L. EXPY (actual - t-inv. PRODY)  -0.124 -0.388   
  [0.441] [0.370]   
L2. EXPY (actual - t-inv. PRODY)   -0.190 -0.363   
   [0.454] [0.363]   
L3. EXPY (actual - t-inv. PRODY)   -0.401 -0.418   
   [0.454] [0.349]   
L4. EXPY (actual - t-inv. PRODY)   -0.553 -0.350 
   [0.450] [0.348] 
L5. EXPY (actual - t-inv. PRODY)     -0.629 -0.282 
     [0.444] [0.345]
L2. A* 0.703***  0.706*** 0.696*** 0.670***  0.639*** 0.626*** 
 [0.120]  [0.122] [0.123] [0.123]  [0.124] [0.124]
U 0.361* 0.143 0.659*** 0.134 0.872*** 0.124 1.049*** 0.106 1.088*** 0.145 1.120*** 0.175 
  [0.203] [0.185] [0.211] [0.186] [0.219] [0.188] [0.224] [0.189] [0.225] [0.190] [0.226] [0.191]

Observations 684 634 707 632 730 630 752 628 750 626 748 624 
Number of sector 25 25 25 25 25 25 25 25 25 25 25 25 
R-squared 0.11 0.16 0.12 0.15 0.15 0.15 0.18 0.15 0.18 0.14 0.18 0.14 
R-squared overall 0.07 0.09 0.08 0.09 0.10 0.09 0.12 0.09 0.12 0.09 0.12 0.09 

Note: Standard errors in brackets , * significant at 10%; ** significant at 5%; *** significant at 1%. See Table 6 for variable definitions. LX 
means lagged X periods.  
  
   
 



Table 11: First stage EXPY 
Ip Iyear    
 1 2 3 4 5 6 

  ppit PRODYs  
ppit PRODYsL. ppit PRODYsL .2 ppit PRODYsL .3 ppit PRODYsL .4  

ppit PRODYsL .5  

Export value prod. from H 0.042***   
 [0.003]   
Export value prod. from L 0.006   
 [0.063]   
L. Export value prod. from H  0.042***   
  [0.004]   
L. Export value prod. from L  0.014   
  [0.067]   
L2. Export value prod. from H  0.049***   
  [0.004]   
L2. Export value prod. from L  -0.004   
  [0.074]   
L3. Export value prod. from H  0.059***   
  [0.004]   
L3. Export value prod. from L  -0.033   
  [0.082]   
L4. Export value prod. from H  0.072***  
  [0.005]  
L4. Export value prod. from L  -0.082  
  [0.094]  
L5. Export value prod. from H   0.078*** 
   [0.006] 
L5. Export value prod. from L   -0.103 
   [0.106] 
L2. A* -0.002 -0.002 -0.003 -0.002 -0.002 -0.003 
 [0.002] [0.002] [0.002] [0.002] [0.003] [0.003] 
U -0.008** -0.005 -0.004 -0.003 0.001 0.005 
  [0.004] [0.004] [0.004] [0.004] [0.004] [0.004] 
Observations 7442 7251 7217 6898 6675 6489 
R-squared 0.76 0.75 0.74 0.75 0.76 0.75 
F:    
Export value prod. from H 162.27 137.88 150.56 171.77 192.94 184.56 
Export value prod. from L 0.01 0.04 0.00 0.17 0.77 0.94 
Note: Standard errors in brackets , * significant at 10%; ** significant at 5%; *** significant at 1%. See Table 5 for variable definitions. LX 
means lagged X periods.  
  
 
 
 
 
 



Table 12: Second stage EXPY  
 1 2 3 4 5 6
  A A A A A A
EXPY (hatIpHL_l0) -0.575**  
 [0.261]  
EXPY (hatIpHL_l1)  -0.578** 
  [0.260] 
EXPY (hatIpHL_l2)   -0.546**
   [0.260]
EXPY (hatIpHL_l3)   -0.472*
   [0.264]
EXPY (hatIpHL_l4)   -0.259
   [0.275]
EXPY (hatIpHL_l5)   -0.140
   [0.275]
L2. A* 0.700*** 0.697*** 0.686*** 0.658*** 0.673*** 0.656***
 [0.124] [0.126] [0.125] [0.126] [0.127] [0.127]
U 0.143 0.152 0.121 0.114 0.176 0.158
  [0.189] [0.189] [0.191] [0.193] [0.194] [0.194]
Observations 619 617 620 614 613 609
Number of sector 25 25 25 25 25 25
R-squared 0.15 0.15 0.15 0.16 0.15 0.15
R-squared overall 0.07 0.07 0.08 0.07 0.08 0.08

Note: Standard errors in brackets , * significant at 10%; ** significant at 5%; *** significant at 
1%. See Table 6 for variable definitions. LX means lagged X periods.  
 
 

 
 
 
 
 
 
 
 
 



 

9.  Appendix: 
 
Appendix table 1: First stage EXCY, one-step 
Ic Is Iyear   
 1 2 3 4 5 6 
  ls_x_GDPPC ls_x_GDPPC_lag ls_x_GDPPC_lag2 ls_x_GDPPC_lag3 ls_x_GDPPC_lag4 ls_x_GDPPC_lag5 
ln Export value bilateral (H) 0.482***  
 [0.016]  
ln Export value bilateral (L) 0.215***  
 [0.009]  
ln GDP per capita (ppp) 0.422***  
 [0.110]  
L. ln Export value bilateral (H)  0.454***  
  [0.016]  
L. ln Export value bilateral (L)  0.220***  
  [0.009]  
L. ln GDP per capita (ppp)  0.651***  
  [0.140]  
L2. ln Export value bilateral (H)  0.468***  
  [0.016]  
L2. ln Export value bilateral (L)  0.223***  
  [0.010]  
L2. ln GDP per capita (ppp)  0.557***  
  [0.146]  
L3. ln Export value bilateral (H)  0.470***  
  [0.018]  
L3. ln Export value bilateral (L)  0.220***  
  [0.010]  
L3. ln GDP per capita (ppp)  0.890***  
  [0.180]  
L4. ln Export value bilateral (H)  0.472*** 
  [0.019] 
L4. ln Export value bilateral (L)  0.219*** 
  [0.011] 
L4. ln GDP per capita (ppp)  0.930*** 
  [0.204] 
L5. ln Export value bilateral (H)   0.472*** 
   [0.021]
L5. ln Export value bilateral (L)   0.232*** 
   [0.012]
L5. ln GDP per capita (ppp)   0.982*** 
   [0.232]
ln K 0.126* 0.067 0.010 -0.087 -0.176* -0.178* 
 [0.073] [0.077] [0.081] [0.088] [0.094] [0.103]
ln L -0.305*** -0.231** -0.273*** -0.200* -0.204* -0.089 
 [0.088] [0.092] [0.097] [0.108] [0.119] [0.131]
L2. ln A* -0.345 -0.407 -0.316 -0.085 0.465 0.171 
 [0.332] [0.345] [0.369] [0.408] [0.450] [0.506]
ln U -1.181*** -0.963*** -0.645* -0.223 0.066 -0.837* 
  [0.331] [0.351] [0.374] [0.415] [0.448] [0.478]
Observations 8950 7970 7765 6453 5693 4993 
R-squared 0.74 0.75 0.75 0.74 0.74 0.73 

Note: Standard errors in brackets , * significant at 10%; ** significant at 5%; *** significant at 1%. See Table 5 for variable 
definitions. LX means lagged X periods.  
  
 



 

 
Appendix table 2: Second stage EXCY, one-step 
 1 2 3 4 5 6
  ln Y ln Y ln Y ln Y ln Y ln Y
ln EXCY (pred-ln-onestep_l0) -0.019 
 [0.018] 
ln EXCY (pred-ln-onestep_l1)  -0.007
  [0.022]
ln EXCY (pred-ln-onestep_l2)  0.003
  [0.019]
ln EXCY (pred-ln-onestep_l3)  -0.034
  [0.021]
ln EXCY (pred-ln-onestep_l4)  -0.024
  [0.024]
ln EXCY (pred-ln-onestep_l5)  0.003
  [0.021]
ln K 0.548*** 0.566*** 0.573*** 0.613*** 0.640*** 0.677***
 [0.035] [0.037] [0.038] [0.039] [0.041] [0.041]
ln L 0.635*** 0.643*** 0.643*** 0.685*** 0.704*** 0.712***
 [0.041] [0.042] [0.043] [0.044] [0.047] [0.047]
L2. ln A* 0.957*** 1.003*** 0.980*** 1.035*** 1.030*** 1.083***
 [0.151] [0.156] [0.160] [0.165] [0.174] [0.171]
ln U -0.094 -0.005 0.054 0.153 0.236 0.239
  [0.143] [0.148] [0.152] [0.157] [0.163] [0.157]
Observations 547 520 502 476 452 429
Number of sector 25 25 25 25 25 25
R-squared 0.67 0.66 0.65 0.64 0.60 0.61
R-squared overall 0.76 0.77 0.76 0.77 0.78 0.78

Note: Standard errors in brackets , * significant at 10%; ** significant at 5%; *** significant at 1%. See 
Table 4 for variable definitions. LX means lagged X periods.  
 
 
 



 

 
Appendix table 3: First stage EXCY, given all four income groups and destination-year  
fixed effects as instruments 
 1 2 3 4 5 6 
  s_x_GDPPC l.s_x_GDPPC l2.s_x_GDPPC l3.s_x_GDPPC l4.s_x_GDPPC l5.s_x_GDPPC 
Export value from H 0.027***  
 [0.009]  
Export value from UM 0.158***  
 [0.058]  
Export value from LM -0.096**  
 [0.040]  
Export value from L 2.922***  
 [0.151]  
L. Export value from H  0.033***  
  [0.010]  
L. Export value from UM  0.117  
  [0.073]  
L. Export value from LM  -0.066  
  [0.046]  
L. Export value from L  2.885***  
  [0.170]  
L2. Export value from H  0.035***  
  [0.011]  
L2. Export value from UM  0.165*  
  [0.091]  
L2. Export value from LM  -0.050  
  [0.051]  
L2. Export value from L  2.880***  
  [0.186]  
L3. Export value from H  0.039***  
  [0.012]  
L3. Export value from UM  0.184  
  [0.121]  
L3. Export value from LM  -0.057  
  [0.063]  
L3. Export value from L  3.017***  
  [0.222]  
L4. Export value from H  0.054***  
  [0.014]  
L4. Export value from UM  0.157  
  [0.151]  
L4. Export value from LM  -0.090  
  [0.074]  
L4. Export value from L  3.262***  
  [0.268]  
L5. Export value from H  0.067*** 
  [0.016] 
L5. Export value from UM  0.150 
  [0.191] 
L5. Export value from LM  -0.172* 
  [0.091] 
L5. Export value from L  3.551*** 
  [0.314] 
L2. A* -0.004 -0.004 -0.005 -0.006 -0.001 -0.002 
 [0.004] [0.004] [0.005] [0.005] [0.006] [0.007] 
U 0.018*** 0.023*** 0.022*** 0.027*** 0.028*** 0.016 
  [0.006] [0.007] [0.007] [0.008] [0.009] [0.010] 
Observations 8269 7374 7113 5976 5300 4699 
R-squared 0.49 0.49 0.49 0.49 0.49 0.49 
Note: Standard errors in brackets , * significant at 10%; ** significant at 5%; *** significant at 1%. See Table 5 for 
variable definitions. LX means lagged X periods. Importer-fixed effects takes out all bilateral time variation making 
importer GDPPC as control variable superfluous.   
 
 



 

Appendix table 4: Second stage EXCY, given all four income groups and  
destination-year fixed effects as instruments 
 1 2 3 4 5 6
  A A A A A A
EXCY (pred-ct_l0) 0.329**  
 [0.156]  
EXCY (pred-ct_l1)  0.253 
  [0.159] 
EXCY (pred-ct_l2)   0.210
   [0.165]
EXCY (pred-ct_l3)   0.207
   [0.169]
EXCY (pred-ct_l4)   0.195
   [0.171]
EXCY (pred-ct_l5)   0.329*
   [0.176]
L2. A* 0.665*** 0.679*** 0.679*** 0.679*** 0.616*** 0.660***
 [0.138] [0.143] [0.146] [0.156] [0.163] [0.165]
U 0.016 0.060 0.158 0.156 0.157 0.129
  [0.195] [0.207] [0.212] [0.227] [0.234] [0.235]
Observations 546 520 501 475 452 429
Number of sector 25 25 25 25 25 25
R-squared 0.15 0.15 0.14 0.14 0.12 0.14
R-squared overall 0.07 0.07 0.07 0.06 0.06 0.07

Note: Standard errors in brackets , * significant at 10%; ** significant at 5%; *** significant 
at 1%. See Table 4 for variable definitions. LX means lagged X periods.  
 
 
 
 
 
 
 
 



 

Appendix table 5: Robustness of baseline, level; time-invariant EXCY 
 1 2 3 4 5 6 7 8 9 10 11 12
  A A A A A A A A A A A A

EXCY (actual - t-inv. GDPPC) 0.534*** 0.408***   
 [0.171] [0.154]   
L. EXCY (actual - t-inv. GDPPC)  0.476*** 0.380**   
  [0.177] [0.151]   
L2. EXCY (actual - t-inv. GDPPC)  0.439** 0.351**   
  [0.183] [0.148]   
L3. EXCY (actual - t-inv. GDPPC)  0.434** 0.351**   
  [0.188] [0.146]   
L4. EXCY (actual - t-inv. GDPPC)  0.297* 0.206 
  [0.180] [0.141] 
L5. EXCY (actual - t-inv. GDPPC)    0.104 -0.024
    [0.172] [0.135]
L2. A* 0.716*** 0.735*** 0.745*** 0.739***  0.720*** 0.703***
 [0.118] [0.119] [0.120] [0.120]  [0.121] [0.121]
U 0.210 0.055 0.476** 0.040 0.675*** 0.037 0.841*** 0.026 0.889*** 0.066 0.946*** 0.114
  [0.197] [0.180] [0.205] [0.181] [0.212] [0.181] [0.217] [0.182] [0.218] [0.183] [0.218] [0.184]

Observations 705 655 730 655 755 655 779 655 779 655 779 655
Number of sector 25 25 25 25 25 25 25 25 25 25 25 25
R-squared 0.13 0.18 0.14 0.18 0.16 0.18 0.18 0.18 0.18 0.17 0.17 0.16
R-squared overall 0.08 0.11 0.09 0.11 0.11 0.10 0.12 0.10 0.12 0.09 0.11 0.09

Note: Standard errors in brackets , * significant at 10%; ** significant at 5%; *** significant at 1%. See Table 4 for variable definitions. LX 
means lagged X periods.  
 
 
 
 
 
 
 
 
 


