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The Paper

• Address the role of technology in determining competitiveness of firms.
ØTypical  mechanism is through foreign direct investment (FDI), through its direct 

and spillover effect.
ØThe FDI mechanism is well covered in research; but not yet import mechanism. 

• Address the import channel. 
ØTechnology can also be brought in to domestic economy through the technology 

embedded in imported input. 

• Explore the simultaneity and heterogeneity in the decision to import. 
ØWhile it is clear about the impact of import on productivity, it is not clear whether 

the other direction exists, ie. highly productive firm import high quality input.
ØThe impact of imports will also be determined by firm capability.



The Literature

• Existence of technology transfer from developed to developing economies 
(eg. Grossman and Helpman 1995). 
ØTrigger opening up in trade and investment regime in developing countries.

• Channels through which technology transfer are feasible: FDI, exporting, 
importing.
ØFDI (eg, Blomstrom and Kokko 1998; Keller 2004; Takii and Narjoko 2020).
ØExporting (eg, Aw et al. 2000; Bernard and Jensen 1999; Blalock and Gertler 2004).

• Importing channel: 
ØDirect positive impact of high quality import on productivity (eg. Fernandez 2007; 

Kasahara and Rodrigue 2008).
ØSpillover to domestic industries producing the same products as imported inputs (eg.

Blalock and Veloso 2007; Amiti and Koenings 2007)



Data

• Utilize the plant level of annual medium and large manufacturers (ie. 
Statistik Industri, SI) published by the statistical agency (BPS). 
ØUsed the plant level (main) dataset (industry defined at 5-digit extended ISIC).
ØUsed one of the components of SI data for the more detailed (ie. at product 

level) data on intermediate input used by each plant (product defined at 9-digit 
product).

ØIntermediate inputs are decomposed by origin: import and domestic.
ØSample period for analysis: 2000-2015.
ØSample used to calculate the plant ‘age’ variable: 1990-2015.

• Used only the period 2007-2015 of the intermediate input product-
level data for descriptive analysis, due to numerous missing values for 
the period 2000-2006. 



Methodology
• Model specification

𝑃𝑅𝑂𝐷!" = 𝛽#𝑀𝐼!" + 𝜷𝟐𝑪𝑽𝒇𝒕 + 𝜑! + 𝜑' + 𝜑( + 𝜀!"
𝑃𝑅𝑂𝐷 = 𝐿𝑃, 𝑇𝐹𝑃

𝑪𝑽 = ln 𝑎𝑔𝑒 + 1 , 𝑑 𝐹𝐷𝐼 , 𝑑 𝑒𝑥𝑝𝑜𝑟𝑡 , ln 𝑐𝑎𝑝𝑖𝑛 , ln 𝑠𝑖𝑧𝑒 , ln 𝑠𝑖𝑧𝑒 !

• Interaction model (capability)
𝑃𝑅𝑂𝐷!" = 𝛽#𝑀𝐼!" + 𝛽)𝑀𝐼!"×𝐼𝑁𝑇!" + 𝜷𝟑𝑪𝑽𝒇𝒕 + 𝜑! + 𝜑' + 𝜑( + 𝜀!"

𝐼𝑁𝑇 = ln 𝑎𝑔𝑒 + 1 , 𝑑 𝐹𝐷𝐼 , 𝑑 𝑒𝑥𝑝𝑜𝑟𝑡 , ln 𝑐𝑎𝑝𝑖𝑛

• Notes
Ø Method: OLS, IV, GMM (next plan)
Ø Instruments: Average values of endogenous variables at province-sector-year level (collective decision affect individual 

decision, but not the other way around).
Ø Dimension: 𝑓 (plant), 𝑡 (year), 𝑠 (2-digit sector)
Ø Variables: 𝐿𝑃 (labor productivity), 𝑇𝐹𝑃 (total factor productivity), 𝑀𝐼 (import intensity), 𝑐𝑎𝑝𝑖𝑛 (capital intensity), 𝑠𝑖𝑧𝑒

(number of employees).



Results

• Small proportion of intermediates exclusively used by either more productive and less productive plants.
• ‘More capable plants’ source both high- and low-productivity intermediates more from imports than ‘less 

capable plants’. 
Ø High productivity intermediates are imported more intensively à Indicates import preference of capable plants.

• Common intermediates are imported less intensively than exclusive intermediates by both more and less 
capable plants.

Variables
TFP Labor productivity Age FDI Export Capital intensity

High Low High Low Old Young FDI (>=10%) non-FDI Yes No High Low
Input scope 3.56 3.53 3.67 3.38 3.61 3.39 3.74 3.47 3.83 3.34 3.59 3.38
Imported input scope 0.22 0.16 0.45 0.07 0.27 0.23 0.89 0.19 0.55 0.12 0.42 0.12
Import intensity 6.03% 5.47% 8.64% 3.69% 7.20% 5.11% 28.09% 4.30% 13.74% 4.27% 7.82% 4.37%
Input only used by high "productivity" plants 0.46% 0.00% 0.38% 0.14% 0.24% 0.27% 0.66% 0.22% 0.40% 0.22% 0.29% 0.22%

Import intensity 18.96% 0.00% 21.98% 7.50% 24.28% 14.34% 53.27% 5.71% 26.67% 14.26% 22.92% 15.37%
Input only used by low "productivity" plants 0.00% 0.48% 0.20% 0.34% 0.26% 0.29% 0.46% 0.26% 0.36% 0.27% 0.22% 0.32%

Import intensity 0.00% 14.72% 13.30% 10.91% 13.76% 10.20% 37.31% 7.48% 25.44% 8.23% 12.08% 10.54%
Input used by all levels of productivity 99.54% 99.52% 99.28% 99.42% 99.42% 99.29% 98.62% 99.42% 99.13% 99.39% 99.40% 99.34%

Import intensity 5.87% 5.39% 8.47% 3.64% 7.06% 5.00% 27.78% 4.24% 13.43% 4.21% 7.67% 4.28%

Table 1. Descriptive statistics



Results

• Parameters from IV model are 
different from OLS

Ø Endogeneity test à explanatory 
variables are endogenous

Ø Under- and weak identification test à
instruments are valid and strong

• Import intensity is negative and 
significant in IV model with both TFP 
and LP as dependent à Might be 
related to …

Ø Trade processing: high import and 
export but low value added

Ø Too dependent on import à less 
incentive to innovate production 
process

Ø Possible heterogenous impacts of 
import, based on capability

Variables
OLS IV

ln(TFP) ln(LP) ln(TFP) ln(LP)
[1] [2] [3] [4]

ln(age+1) 0.0174** 0.0162*** -0.0136 0.00235
(0.00825) (0.00560) (0.0121) (0.00858)

d(FDI) -0.00262 0.0221 0.618*** 0.191
(0.0202) (0.0161) (0.182) (0.122)

d(export) 0.0186** 0.0393*** 0.196*** 0.162***
(0.00927) (0.00758) (0.0539) (0.0435)

Import intensity -0.0205 0.116*** -0.457*** -0.560***
(0.0200) (0.0163) (0.154) (0.113)

ln(capital intensity) 0.104*** 0.308*** 0.219*** 0.465***
(0.00243) (0.00216) (0.0242) (0.0160)

ln(labor) 0.125*** 0.222*** 1.088** 0.793**
(0.0302) (0.0243) (0.443) (0.329)

ln(labor)^2 -0.0322*** -0.0337*** -0.113*** -0.0911***
(0.00321) (0.00257) (0.0403) (0.0300)

Fixed effect: plant ID, year, sector Yes Yes Yes Yes
Observations 185,816 286,177 185,815 286,166
R-squared 0.856 0.752
Kleibergen-Paap LM statistic 262.2 436.3
[p-value] [0.000] [0.000]
Kleibergen-Paap Wald F statistic 40.13 69.34
Endogeneity test 58.59 186
[p-value] [0.000] [0.000]

Table 3. Baseline Model



Result

• Older and exporting 
plants gain more from 
imports than younger 
and non-exporting 
plants

• FDI plants have the 
productivity edge 
from the FDI itself, not 
from imports

• Capital intensity 
matters for LP but not 
for TFP

Ø Related to different 
measurement of TFP 
and LP

Variables ln(TFP) ln(LP)
[1] [2] [3] [4] [5] [6] [7] [8]

ln(age+1) -0.0345*** -0.0132 -0.00945 -0.0123 -0.00999 0.00146 0.00536 0.00504
(0.0132) (0.0121) (0.0123) (0.0123) (0.00964) (0.00860) (0.00869) (0.00870)

d(FDI) 0.532*** 0.649*** 0.537*** 0.600*** 0.121 0.120 0.109 0.177
(0.186) (0.240) (0.188) (0.183) (0.127) (0.172) (0.130) (0.123)

d(export) 0.170*** 0.196*** 0.0966 0.190*** 0.145*** 0.161*** 0.0590 0.149***
(0.0546) (0.0539) (0.0657) (0.0542) (0.0441) (0.0438) (0.0535) (0.0439)

ln(capital intensity) 0.211*** 0.219*** 0.214*** 0.207*** 0.461*** 0.465*** 0.462*** 0.445***
(0.0241) (0.0242) (0.0243) (0.0259) (0.0160) (0.0160) (0.0160) (0.0171)

ln(labor) 1.102** 1.083** 1.173*** 1.074** 0.847** 0.809** 0.880*** 0.782**
(0.442) (0.442) (0.448) (0.443) (0.331) (0.328) (0.336) (0.330)

ln(labor)^2 -0.113*** -0.113*** -0.122*** -0.111*** -0.0959*** -0.0925*** -0.0998*** -0.0898***
(0.0402) (0.0403) (0.0410) (0.0403) (0.0301) (0.0299) (0.0307) (0.0300)

Import intensity -0.950*** -0.435** -0.618*** -1.066*** -0.766*** -0.610*** -0.691*** -1.625***
(0.216) (0.181) (0.161) (0.405) (0.142) (0.135) (0.119) (0.329)

Import intensity * ln(age+1) 0.248*** 0.137***
(0.0712) (0.0513)

Import intensity * d(FDI) -0.0851 0.189
(0.417) (0.328)

Import intensity * d(export) 0.541** 0.505***
(0.235) (0.176)

Import intensity * ln(capital 
intensity) 0.0838 0.143***

(0.0543) (0.0423)
Fixed effect: plant ID, year, sector Yes Yes Yes Yes Yes Yes Yes Yes
Observations 185,815 185,815 185,815 185,815 286,166 286,166 286,166 286,166
Kleibergen-Paap LM statistic 261.7 264.2 261.4 261.9 432 440 428.4 436.1
[p-value] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000]
Kleibergen-Paap Wald F statistic 34.33 34.68 34.31 34.35 58.84 60.04 58.43 59.38
Endogeneity test 67.09 58.83 65.33 70.52 198.6 188 195.7 213.5
[p-value] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000]

Table 4. Interaction model



(Temporary) Conclusion

• Number of intermediates exclusively used by more productive and less 
productive plants are small in proportion (as compared to common 
intermediates).
• More capable plants import more than less capable plants, even more intensively 

for high productivity intermediates.
• Endogeneity and heterogeneity exist in the relation of import and productivity
• Surprisingly, on average, there is productivity loss from more intensive imports
• Older and exporting plants gain more from imports
• More capital intensive plants gain more from imports, in terms of labor 

productivity but not for TFP
• FDI plants have productivity edge from the FDI itself, but not from imports



Next plan

• Explore more literature on: 
ØFirm capability in relation to gaining from imports
ØOther channels of productivity gain from imports (e.g., diversification)

• Include skill share of labor as capability variable
• Experiment with GMM method


