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The CEPII Trade and Production Database

Thierry Mayer * Gianluca Santoni ' Vincent Vicard *

1 Introduction

The CEPII Trade and Production database (TradeProd) provides data on international and domestic trade flows
and trade protection at the bilateral level for 162 countries and 9 industrial sectors over the period 1966-2018.
It is intended for econometric estimation of the workhorse gravity model of trade, and also provides a yearly
balanced (including domestic trade) dataset necessary for counterfactual exercises using new quantitative trade
models.

TradeProd combines trade data from Comtrade, production data from UNIDO and tariffs data from WITS.
We ensure an easy match with CEPII-Gravity dataset for other gravity variables (Conte, Cotterlaz & Mayer
2022). It is based on an earlier version presented in [de Sousa, Mayer & Zignago (2012)). The database will be
updated yearly and made available on CEPII’s website: http://www.cepii.fr/.

Data are aggregated into 9 industrial sectors in order to ensure a sectoral disaggregation consistent over a
long time period for a maximum of countries. The TradeProd database covers the 1966-2018 period. Such long
time span provides a large sample of historical episodes of trade policies and enables estimating their long term
impact for which having a long panel has been proven to be important, e.g. the impact of the European Union
(Mayer, Vicard & Zignago|2019, [Head & Mayer|2021)) or regional trade agreements more generally (Lim&o|2016)).

Given its temporal depth and balanced version, TradeProd complements other existing trade and production
data. WIOD provides information on both trade in goods and services for 43 countries and 56 sectors over 2000-
2014 but includes estimated data and is not intended for econometrics analysis (Timmer, Dietzenbacher, Los,
Stehrer & Vries|2015)). The International Trade and Production Database provides information for a larger set
of countries and industries — 243 countries and 170 industries — but over a short time span of 17 years (Borchert,
Larch, Shikher & Yotov|2021)).

This short paper presents the data source and construction of the database in Section 2] and descriptive
statistics in Section [3]. In Section [d we present benchmark estimations of the tariff elasticity, the border effect

and the distance effect using TradeProd.

*Science-Po, CEPII, CEPR. Email: thierry.mayer@sciencespo.fr
tCEPIL. Email: gianluca.santoni@cepii.fr
fCEPII. Email: vincent.vicard@cepii.fr
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2 Data source and construction

The TradeProd database is constructed combining international trade data from the UN Commodity Trade
Statistics Database (COMTRADE) with production data from the UNIDO Industrial Statistics database (IND-
STAT). The data cover a long period of time from 1966 to 2018 for 9 industrial sectors based on 2-digit ISIC
(International Standard Industrial Classification, Rev. 3): Food (ISIC rev.3 15t16), Textiles (17t19), Wood-
Paper (20t22), Chemicals (23t25), Minerals (26), Metals (27t28), Machines (29t33), Vehicles (34t35), Other
(36). The number of industries is mandated by the fact that in the INDSTAT dataset a non-negligible number
of countries declare a combination of two or more 2-digit ISIC categories.

International trade information is originally provided in Standard International Trade Classification (SITC)
then converted into ISIC using available concordance tables and aggregated to match the 9-industry output
grouping. Gross production minus total exports gives self-imports by country, industry and year. In the cases
where self-imports are negative, we set them to missing. The final database provides both raw and extrapolated
self-imports series (in two separate files). The extrapolation proceeds as follow: we start by computing the gross
output to total export ratio for each country-industry-year cell then we fill the missing values using the nearest
observation adjusted for the average growth rate of GDP,;/Exporty, and Prody:/Exporty; to factor in country
and industry level globalization trendsﬂ Finally we recover gross output multiplying the extrapolated output
to export ratio by the observed total exports for a given country-industry-year. International trade data, on
the other hand, are never imputed or extrapolated.

Raw data on tariffs are sourced from the World Integrated Trade Solutions (WITS) of the World Bank.
We start from the bulk database on both preferential and most-favored-nation (MFN) tariff rates at 6-digit HS
level. Raw tariff data are treated as follow: i) we harmonize the different HS classifications using UN conversion
tables to HS 1996; ii) we combine all the available years form 1988 to 2018 in a single dataset and squared it; iii)
we carry forward the tariff rates to fill gaps in the data by origin-destination-year-product. Finally, we average
the 6-digit HS rates at the ISIC 9-industry classification to be compatible with the rest of the dataﬂ

In order to ensure the conformability of TradeProd with the CEPII-Gravity database (Conte et al.[[2022]),
we opt for the same treatment for the territorial changes that occurred over the database time window. The
final dataset ensures a perfect match with CEPII-Gravity, Annex [A] includes a short guide on how to combine
TradeProd with CEPII—GraVityH

We provide the dataset in two versions T'Pe_V'202201 and T Pc_V202201. Tariffs are included in both
datasets. The name of each file contains the version identifier: V202201 refers to 2022 TradeProd release,
version 1.

The T Pe version is intended for estimation purposes, the dataset is not squared and the domestic production

IPractically, a missing observation in the output to export ratio is extrapolated as follow:

Prodokjﬁportokt = Prodogi—1/Exportori—1 X [0.5 % (A(GDPot/Exportot) + A(Prodyt / Exporty:))]

with A being the growth rate. For all the series used in the extrapolation procedure we adopt a simple outlier selection rule based
on the interquartile range (IQR). Namely we exclude observations higher than 757¢ 4 (1.5 * IQR) and lower than 25P¢ — (1.5« IQR).
The outliers are replaced by linear interpolation.

2Notice that we also include the ad-valorem equivalent tariff rates as made available on the WITS platform. When tariffs and
ad-valorem equivalent are available for a given country-pair and HS 6-digit product we retain the minimum value between the two.

3As an example, the country identifier for West Germany is coded as DEU1 and has 1990 as last year; starting from 1991 (first
year the country code 276 appears in ComTrade) the unified Germany is coded as DEU2.


https://stat.unido.org/SDG
https://stat.unido.org/SDG
https://stat.unido.org/SDG
https://wits.worldbank.org/WITS/WITS/Restricted/Login.aspx
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is not extrapolatedﬁ The T Pe database includes three different series for trade: i) trade_i based on importing
country declarations (trade flow from origin o to destination d as reported by country d); ii) trade_e based on
exporting country declarations (trade flow from o to d as reported by country o); and iii) trade_comb which
combine import declaration flows with export declarations whenever the import one are missing (combined
trade series ensure broader coverage). To ensure that the import and export series are consistent, we use the
median transportation cost by sector to deflate the import series. The transport costs come from the OECD’s
Maritime Transport Cost Databaseﬂ

The T Pc version is instead intended for counterfactual exercises using new quantitative trade models. The
simulation oriented database includes two different series for trade based on trade_comb: i) trade_sq which is
squared by industry and year, i.e. it is non-missing for the same set of origin and destinations countries by
industry and year; ii) trade_sq_yr which is squared by year, i.e. it is non-missing for the same set of origin and
destinations countries on all 9 industries in a year. The T Pc version also includes a rest of the World aggregate,
“ROW”. Gross production for the “ROW?” is extrapolated using the average gross output to total export ratio
in a given industry and year. The same average ratio is used to fill the remaining missing values at the country

level to ensure the squared by year trade seriesﬁ

3 Descriptive statistics

Table [1| reports the list of variables in the final dataset. Trade flows are identified by country of origin (is03_0)
country of destination (is03_d), industry and year. Whenever self-imports are unavailable or negatives they are
set to missing in the T'Pe version while they are extrapolated in the T'Pc version. In the T'Pc version the dummy
variable flag_extra_cty identifies the domestic sales observations based on extrapolated gross output using
the adjusted country specific output to export ratios; whereas the dummy variable flag_extra_avg identifies
the domestic sales observations extrapolated using industry averages, as for the ROW aggregate. Finally,
in 8.27 percent of the observations (year-country-industry) the production reported in INDSTAT results in
negative domestic sales, which are then set as missing and extrapolated. These cases are indicated with the
flag_extra_neg Variablem

Figure [T reports a summary of the coverage of the database comparing the total manufacturing output in
TradeProd, computed as yearly ) .. trade.qr:, with the aggregated figures reported in INDSTAT (ISIC D
aggregate). Overall, TradeProd ensure a great coverage: over the period 2010-2018 TradeProd traces around

91.4 percent of world manufacturing production in the T'Pe version and 93.1 percent in the T'Pc version.

4We just linearly interpolate domestic production by country and industry to fill gaps in the data.

50ECD Maritime transport costs database contains data from 1991 to 2007 of bilateral maritime transport costs. Transport
costs are available for 43 importing countries (including EU15 member states as a customs union) from 218 countries of origin and
organized by 6-digit product according to the 1988 Harmonized System (we dropped 9.25 percent of the observations as reported
at 2-digit). The raw data are available at https://stats.oecd.org/Index.aspx?DataSetCode=MTC, while a detailed description of
the sources and methodology can be found at [Korinek & Sourdin| (2009). Since the original data use HS classification, while the
sectors in Trade Prod are based on ISIC, we use the World Bank’s World Integrated Trade Solutions (WITS) conversion tables to
harmonize them. Table in Appendix E provides the median and the mean transport costs for the TP industries.

6The list of the countries in the ROW aggregate is provided in a separate file available on the CEPII-TradeProd website. Only
those countries for which there is no information in INDSTAT are included in the ROW aggregate.

"Notice that the “flag” dummy variables are expanded to identify the country with extrapolated domestic sales across all its
bilateral observations, hence a simple drop(keep) if condition selects the relevant sample.


https://stats.oecd.org/Index.aspx?DataSetCode=MTC

CEPII Working Paper

TradeProd

Table[2]reports the coverage of the squared data by decade and industries. Over time the coverage of the data,

when filtered on self-import availability, increases steadily. Extrapolating self-imports improves substantially

the overall coverage of the database. We assess the quality of the extrapolated series by industry in the following

benchmark section.

The variable tarif f (included in both versions) combines MFN and preferential tariff rates. Starting from the

6-digit HS version tarif f retains the min(tarif fprrn, tarif fprey) when exporting country is a WTO member

state (and tarif fpres otherwise), the combined tariff rate is then averaged to the 9-industry ISIC classification

used in TradeProd. M FN and Pref tariff schedules are also provided.

Table 1: List of variables included in TradeProd
version Variable type Description Note
year int 1966-2018
industry str3 Based on 2-digit ISIC Rev. 3 | 9-industry aggregates
15030 strd origin country ISO3 alphabetic code,
1s03_d strd destination country territorial changes conform to CEPII-gravity
Common to is03nume strd ISO3 numeric code conform to CEPII-gravity
TPe and T Pc | iso3numg strd
tarif frrrN double | MFEN tariff rate simple average WITS HS 6-digit, starts in 1988
tarif fpres double | Preferential tariff rate simple average WITS HS 6-digit, starts in 1988,
tarif f double | combines MNF & Pref rate Min(tarif far FN, tarif fpref)
trade_i double | value of trade (MIn US $) trade flow from o to d as reported by country d
T Pe trade_e double | value of trade (MIn US §) trade flow from o to d as reported by country o
trade_comb double | value of trade (MIn US $) combines trade_i with trade_e
trade_sq double | value of trade (MIn US §) squared by industry and year
TPc trade_sq_yr double | value of trade (MIn US $) squared by year
flag-extra_neg | double | = 1 extrapolated negative domestic sales use country export to output ratios
flag_extra_cty double | =1 extrapolated domestic sales use country export to output ratios
flag-extra_avg | double | = 1 extrapolated domestic sales use average export to output ratios

Note: tarif fprrpn and tarif fprep are computed starting from HS 6-digit from the World Bank World Integrated Trade Solution
(WITS) database. 6-digit values are aggregated to match the 9-industry grouping taking simple averages.
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Table 2: Coverage by decade, countries with non missing domestic sales

# Origin and Destinations, industry—by—year
Decade Version Average Max (industry) Min (industry)
1966-1979 73 92 (15t16) 48 (34t35)
1980-1989 86 99 (15t16) 73 (34t35)
1990-1999 TPe 96 117 (15t16) 71 (2033)
2000-2009 | trade_comb 101 119 (15t16) 71 (29t33)
2010-2018 93 117 (15t16) 57 (17t18)
1966-1979 93 112 (23t25) 67 (26)
1980-1989 107 116 (27t28) 89 (34t35)
1990-1999 TPc 116 142 (15t16) 93 (34t35)
2000-2009 trade_sq 129 150 (15t16) 103 (29t33)
2010-2018 125 147 (15t16) 99 (29t33)
Max (year) Min (year)
1966-1979 104 118 (1979) 88 (1966)
1980-1989 TPc 119 121 (1989) 118 (1981)
1990-1999 | trade_sq_yr 133 145 (1999) 120 (1991)
2000-2009 153 154 (2006) 152 (2005)
2010-2018 147 152 (2010) 134 (2018)

Note: the Max and Min columns also indicate the industry with the narrower and broader coverage by decades average, or the
year with the narrower/broader coverage for all industries.

Figure 1: World Manufacturing Output
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Note: The graph reports the total manufacturing output in TradeProd and INDSTAT. Total output in TradeProd is computed as
the yearly Y- Flows,qy,+; whereas INDSTAT total manufacturing output refers to the ISIC D aggregate.
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4 Benchmark Estimates

In this section, we report a simple benchmark exercise on : i) the log(1 + tarif f); ii) the border effect; iii) the

log(distance). We estimate a standard gravity equation using a PPML estimator as follows:

Toart = exp(B110g(1 + toart) + B2Bak + B3log(doa) + BaXoa + Wokt + Wakt) + €odit- (1)

We present both the results using the dependent variable T,qx¢ in level (T,qx: represent exports from country
o0 to country d in sector k and year t) and in share of destination country absorption (T,qx: is exports divided
by total imports of country d in sector k and year t), where the latter is meant to mitigate the difference in the
penalization of large and small trade flows, see |[Eaton, Kortum & Sotelo| (2013) and [Head & Mayer| (2014)).

todkt is the import tariff rate, By, a border effect dummy equal to one when o # d, and d,q is weighted
distance. X,q include the usual dyadic trade cost components: common language, contiguity and colonial ties.
Finally, wex: and wgk: are fixed effects by country-industry-year that control for Multilateral Resistance Terms.

Standard errors are two-way clustered at the origin country and destination country levels.

We report point estimates and their 95% confidence intervals by sector k (plus the pooled point estimate)
in Figures and (4l Left panels report results based on trade flows in level and the right panels report results
using trade as a share of destination country absorption. To assess the quality of extrapolated series, each figure
reports estimations based on the T Pe version of the dataset (in grey) and the T Pc version (dark blue).

Figure [2 presents the estimated elasticity of substitutions, o, based on log(l + tariff). The estimated
coefficient in levels, -5.18 is aligned with the most recent estimates (Fontagné, Guimbard & Orefice |2022). At
the sectoral level the estimated elasticities are fairly centered around the average values, with the lower bound
being Food products (ISIC rev.3 15t16) and the upper bound being Machines (29t33).

In Figure 3| we report the estimated border effects by industry, as well as with the one for manufactures. On
average, crossing an international border represents a major impediment to trade flows. Taking our estimated
o = 5.18 (PPML-levels) and o = 4.07 (PPML-shares) the tariff equivalent of the border effects is between
78.5 percent (levels) and 141.6 percent (shares), in line with previous estimates, see for example [Head & Mayer
(2014) and Yotov, Piermartini, Monteiro & Larch| (2017)).

Finally, in Figure [4] we report the estimated effect of distance on trade flows. Considering the pooled

estimation the implied tariff equivalent range between 14.0 percent (levels) and 27.2 percent (shares)ﬁ

8The tariff equivalent effects are computed as: p = [exp(B/ — o) — 1] * 100
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Figure 2: Tariff point estimates by industry
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Pooled estimations performed on TPe dataset

Note: The graph reports the estimated coefficients for log(1 + tarif f) from industry specific regressions on the period 1988-2018
controlling for both outward and inward multilateral resistance terms, i.e. with origin-by-year and destination-by-year fixed effects,
as well as dyadic fixed effects (origin-by-destination). The left panel plots coefficients from a PPML regression in levels, while
the right panel reports the estimated coefficients from PPML regression in shares of destination absorption. Whiskers display
95% confidence intervals (£1.96 x SE), where standard errors, SE, are two-way clustered at the origin and destination level.
B Pooled refers to the estimated effects in the industry pooled sample with origin-industry-year, destination-industry-year and
origin-destination-industry fixed effects.
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Figure 3: International Border point estimates by industry
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Note: The graph reports the estimated international border coefficients from industry specific regressions on the period 1966-2018
controlling for both outward and inward multilateral resistance terms, i.e. with origin-by-year and destination-by-year fixed effects.
The estimated equation also control for common language, contiguity and colonial ties. The left panel plots coefficients from a
PPML regression in levels, while the right panel reports the estimated coefficients from PPML regression in shares of destination
absorption. Whiskers display 95% confidence intervals (£1.96 * SE), where standard errors, SE, are two-way clustered at the
origin and destination level. 8 Pooled refers to the estimated effects in the industry pooled sample with origin-industry-year and
destination-industry-year fixed effects.
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Figure 4: Distance point estimates by industry
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Note: The graph reports the estimated coefficients for log(distance) from industry specific regressions on the period 1966-2018
controlling for both outward and inward multilateral resistance terms, i.e. with origin-by-year and destination-by-year fixed effects.
The estimated equation also control for common language, contiguity and colonial ties. The left panel plots coefficients from a
PPML regression in levels, while the right panel reports the estimated coefficients from PPML regression in shares of destination
absorption. Whiskers display 95% confidence intervals (£1.96 * SE), where standard errors, SE, are two-way clustered at the
origin and destination level. 8 Pooled refers to the estimated effects in the industry pooled sample with origin-industry-year and
destination-industry-year fixed effects.
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Appendix

A How to merge with CEPII-Gravity Database

The following Stata code shows how to combine TradeProd (7'Pey202201) with the CEPII-Gravity Database
(Gravity_V202102). The same procedures applies to the T'Pcy 202201, with the GE version users need also to
match the ROW aggregate as reported below.

. use "$CEPII\Gravity_V202102.dta", clear

. keep if year >= 1966 /*x* first year in TPe_V202201: 1966 **x*/
(1,107,072 observations deleted)

. keep if year <= 2018 /*x* last year in TPe_V202201: 2018 **x*/
(61,504 observations deleted)

. keep iso3num_o iso3num_d year dist contig comlang_off comcol rta eu_d eu_o wto_o wto_d gatt_o gatt_d

. merge 1:m iso3num_o iso3num_d year using "$trade_prod\TPe_V202201.dta"

Result Number of obs
Not matched 2,152,137
from master 2,152,137 (_merge==1)
from using 0 (_merge==2)
Matched 9,968,175 (_merge==3)
. keep if _m ==

(2,152,137 observations deleted)

. drop _m

13
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. use "$CEPII\Gravity_V202102.dta", clear

. cap drop if iso3num_o == .
. cap drop if iso3num_d == .

. keep if year >= 1966 /*x* first year in TPc_V202201: 1966 **x*/
(1,098,162 observations deleted)

. keep if year <= 2018 /*x* last year in TPc_V202201: 2018 **x*/
(61,009 observations deleted)

. keep iso3num_o iso3num_d year dist contig comlang_off comcol rta eu_d eu_o wto_o wto_d gatt_o gatt_d

. kokoko ok ok ok ok sk ok ok ok ok 3k ok Sk ok ok ok ok 3k ok 3k ok 3k ok 3k 3k ok 3k >k 3k ok sk ok 3k 3k ok 3k ok 3k ok ok ok >k 3k >k 3k ok 3k ok >k 3k >k 3k >k 3k ok 3k ok 3k 3k ok 3k ok 3k ok >k ok >k 3k >k 3k >k 3k %k >k %k %k %k *k
. *x ROW

. merge m:1 iso3num_o using "$trade_prod\cty_list_ROW", keepusing(iso3num_o)

Result Number of obs
Not matched 2,210,897
from master 2,210,897 (_merge==1)
from using 0 (_merge==2)
Matched 1,022,580 (_merge==3)

. replace iso3num_o =999 if _m ==

(1,022,580 real changes made)

. drop _m

. merge m:1 iso3num_d using "$trade_prod\cty_list_ROW", keepusing(iso3num_d)
(variable iso3num_d was int, now float to accommodate using data’s values)

(label _merge already defined)

Result Number of obs
Not matched 2,210,897
from master 2,210,897 (_merge==1)
from using 0 (_merge==2)
Matched 1,022,580 (_merge==3)

. replace iso3num_d =999 if _m ==

(1,022,580 real changes made)

. drop _m
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o Kokokok ok ok ok ok ok ok k ok 3k ok 3k ok ok 3k 3k 3k >k 3k >k 3k ok 3k 3k 5k 3k >k 3k >k 3k 3k 3k 3k 3k 3k ok 3k ok >k 3k 3k 3k >k 3k >k 3k >k >k 3k >k 3k >k 3k >k 5k >k >k 3k >k 3k %k >k >k >k >k >k 3k >k 3k %k >k %k > %k %k k %

. * simple collapse (mean) gravity controls

. collapse (mean) dist, by(iso3num_o iso3num_d year)

. merge 1:m iso3num_o iso3num_d year using "$trade_prod\TPc_V202201.dta"

Result

Number of obs

Not matched 604,267
from master 604,267
from using 0
Matched 8,328,591

. keep if _m ==

(604,267 observations deleted)

. drop _m

(_merge==1)
(_merge==2)
(_merge==3)

15
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B Transport cost statistics

Table shows the mean and median values of transportation costs calculated from the OECD Maritime

Transport Costs database. The median values are those used as the deflator for the value of imports when

combining them with export declarations.

Table Al: List of variables included in TradeProd

TP Industries

ISIC Ad Valorem Transport Costs

Median Mean
Food 15t16  0.079 0.102
Textiles 17t19  0.044 0.065
Wood-Paper | 20t22 0.083 0.108
Chemicals 23t25  0.060 0.076
Minerals 26 0.096 0.124
Metals 27t28  0.055 0.070
Machines 29t33  0.034 0.055
Vehicles 34t35  0.050 0.078
Other 36 0.064 0.092

Note: raw data from OECD Maritime Transport cost database.
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