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1 | INTRODUCTION

The managerial economics literature has faced for many years the methodological challenge
of measuring executive talent accurately. Although this challenge has been somewhat ad-
dressed in recent decades by a variety of specialised management surveys' and econometric
methodologies developed for this purpose, there is still a literature gap in international
management.

On the one hand, none of management surveys inquire into specific management practices
involved in the international market segment; although the World Management Survey (WMS)®
and the German Management and Organisational Practices Survey (GMOP)* ask about export
share relative to operating income and obtain basic information about firm activity abroad, these
surveys do not distinguish between firms' management practices for selling goods in the interna-
tional and the local markets. Thus, the papers that relate management quality and firms' trade
outcomes with large sarnples4 (Bloom et al., 2021; Gorg & Hanley, 2017) use scores obtained from
the WMS and GMOP, not specific to the international market, as management quality proxy vari-
ables. On the other hand, statistical methodologies that measure managerial quality through
managers wage's residuals (Johansen, 2013; Meier & O'Toole, 2002) or firm efficiency's residuals
(Demerjian et al., 2012) have not been adapted to the international market.

However, international management is a research topic that should be analysed in more
depth, as some economic hypotheses suggest that exporting firms have incentives to export goods
that differ from those they sell in the local market. For example, the Alchian-Allen theorem states
that the demand for high-quality goods relative to low-quality substitutes will rise if the transac-
tion costs per unit are constant because the high-quality goods become relatively cheaper.
Miljkovic and Gomez (2019) found this theorem to be valid for Brazilian coffee exports, and there
is also anecdotical evidence for Colombian coffee exports.5 On a larger scale, Hummels and
Skiba (2004) proved the Alchian-Allen theorem's validity with disaggregated bilateral trade data
for six importing countries with all exporters. Therefore, exporting firms' managers could have
incentives to adjust managerial practices to promote selling high-quality goods abroad and low-
quality goods in the local market and could implement different managerial practices for each
type of goods.

Also, learning by exporting (LBE) hypothesis indicates that when firms start exporting or
raise their export value, their productivity is increased through various mechanisms: learning
processes from foreign customers and rivals, improving product's quality, shipment size

"Including the World Management Survey, which is the biggest survey around the globe to measure managerial
practices in a consistent way for 20,000 manufacturing firms in 34 countries (Bloom & Van Reenen, 2007), the
Management and Organisational Practices Survey by the US Census Bureau (Buffington et al., 2017), the German
Management and Organisational Practices Survey (Broszeit et al., 2019), and the National Survey on Productivity and
Competitiveness of Micro, Small, and Medium-size Enterprises in Mexico (Bloom et al., 2022).

2See World Management Survey questionnaire: Manufacturing Survey Instrument (worldmanagementsurvey.org).

3See German Management and Organisational Practices Survey questionnaire: infas_Fragebogen_
Morg_5078_20141020_.indd (iab.de).

*Export management has been analysed with case studies whose sample size tend to be small; the median sample of the
16 most influential empirical articles about this subject is 202 firms, based on Leonidou et al.'s (2010) classification (see
Table Al).

>Colombia is the third-largest exporting coffee country in the world; however, the majority of the high-quality
Colombian coffee is exported such that Colombian inhabitants drink low-quality coffee: https://www.bbc.com/mundo/
noticias-america-latina-51622198.
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adjustment (De Loecker, 2013), adopting new technologies and acquiring important informa-
tion about foreign markets (Tse et al., 2017). Although literature has shown mixed results
about LBE existence,® the evidence that favour its existence is not conclusive in two aspects:
(i) what mechanism drives LBE,” and (ii) whether the productivity gains and knowledge ac-
quired in the international market through LBE can be implemented in the overall manage-
rial practices and general production processes, or if the upgrade occurs only in the firms'
international market segment.

Additionally, managers who excel in the local market do not necessarily export efficiently
because exporting requires further skills and knowledge. In this sense, the managerial practices
involved in the production and distribution of products exported could differ from the manage-
rial practices for selling goods in the local market. However, the current repertoire of specialised
management surveys does not measure these differences and econometric methodologies are
similarly scarce. To the best of the author's knowledge, Sala and Yalcin (2014) is the only paper
that measures managerial skills in the international market, constructing a ‘managerial input’
proxy variable based on the firm manager's past experience in exporting firms obtained from
Denmark employer-employee database.

This paper contributes to the literature by proposing an additional methodology for estimat-
ing managerial quality specifically in the international market and for calculating its impact on
international firm outcomes. The methodology consists of a two-step procedure, in which export
unit value and export quantity are first decomposed into their predicted and residual compo-
nents. The second step uses a sophisticated aggregation of these residuals at firm-year level as the
main independent variable in international firm performance regressions.® More specifically, in-
ternational managerial quality is calculated through the average of a regression residuals group
conformed by detailed export unit value residuals for differentiated products (multiplied by —1
for those products that compete internationally by price’) and detailed export quantity residuals
for homogeneous products.

The metric to identify international managerial quality differs according to Rauch'’s (1999)
product classification because firms are more likely to compete via quantity for the homogeneous
products, which have ‘referenced prices’ or are ‘traded on organised exchanges’, while they are
more likely to compete via price for the differentiated products. Also, the residuals computation
for the differentiated products differs according to the competition type, since managers attempt
to sell cheaper the products that compete by price and upgrade quality (sell more expensive) the
products that compete by quality.

This empirical approach adds two innovations to the management literature that measure
managerial quality through regression residuals. First, the first step dependent variables are ex-
port unit value and export quantity, not firm efficiency or manager's wage as in the traditional ac-
ademic literature, since the aim of the paper is to measure managerial skills in the international

®Wagner (2007) indicates that empirical evidence underlines self-selection into exporting market mechanisms (i.e. only
the more productive firms are able to export), but there is no conclusive proof that exports enhance productivity.
Nevertheless, later studies like De Loecker (2013) for Slovenia, Tse et al. (2017) for China, and Fernandes and

Isgut (2015) for Colombia report LBE existence.

"De Loecker (2013) identifies strategic decisions that are pertinent to innovativeness, production capability, and human
capital, while Hovhannisyan and Mendez (2019) focus on workers' training aspect.

8Chen et al. (2017) provide a literature review of the two-step procedure implementation in the empirical accounting
and finance research.

°An expanded version of Baldwin and Ito’s (2011) methodology to classify products that compete in the international
market by price and quality is explained and calculated.
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market (Section 2 provides the theoretical framework and Section 4 discusses the methodology).
Second, the disaggregated residual computation according to the product and competition type
is novel in the empirical literature.

In addition, this methodology presents one advantage in relation to the management surveys:
it could be replicated for other countries without survey collection costs because it just requires
to merge customs and financial statements databases. Also, it presents two advantages in relation
to Sala and Yalcin (2014): (i) it is calculated based on firms' outcome data (export prices and ex-
port quantity), not manager's international experience, considering that an experienced manager
could lead that one firm start exporting (Sala & Yalcin, 2014) but inefficiently and (ii) the number
of second step dependent variables is larger, permitting to analyse the international managerial
quality impact on several international firm performance variables. Additionally, the second step
covariates include a firm-specific external market conditions variable, allowing to evaluate inter-
national firm performance at both levels (external environment and the internal level) contribut-
ing to fill another export performance literature gap.'’

The disadvantages of this methodology are that it is not possible to calculate international
managerial quality for non-exporting firms (therefore, this paper does not contribute to the self-
selecting into exporting literature) and that the international managerial quality is calculated
based on regression residuals, consequently, it is measured with some error degree (although
several methodological attempts are made to reduce it). Also, the international managerial qual-
ity refers to the managerial skills related to exporting not importing.

This paper proceeds as follows. The next section includes the theoretical framework, Section 3
describes the data, Section 4 defines the international managerial quality calculation and the
two-step econometric specification (explaining how the potential model misspecification, mea-
surement error and sampling error derived from this methodology are minimised), Section 5
presents the results and Section 6 concludes.

2 | THEORETICAL FRAMEWORK

Bloom et al. (2021) developed the most recent theoretical model to describe trade and manage-
ment dynamics. The model assumes that: (i) firms produce differentiated goods which sell in local
markets and potentially export abroad, (ii) each firm receives an exogenous managerial ability
@ € (0, oo — which is assumed to be equivalent to TFP—from distribution g(¢) and (iii) each firm
receives an i.i.d firm-product-specific expertise level vector 4; € (0, o) from distribution z(4). In
addition, the parameter 6 measures the degree to which good management lowers input require-
ments (production efficiency) and 6 reflects the management's magnitude of skill to enhance firms'
capacity to produce higher-quality goods (quality capacity). Additionally, the model makes some
standard assumptions about representative consumers’ demand for variety and foreign countries'
expenditure for each good. The firms’ profit maximisation leads to the next optimal export price p;;
and optimal export quantity x;; for each differentiated product exported i and destination country j:

7j ((Mi)a_(S

o

*

®Following the literature recommendation: ‘Export performance should be assessed at two broad levels — the external
environment level and the internal level. However, there is a lack of agreement on the domains and measurement of
the determinants of export performance’ (Coelho et al., 2008, p. 363).
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where 7; is country j's iceberg trade cost, R; is country j's aggregate expenditure, P; is country j's
quality-adjusted ideal price index and o is the elasticity of substitution across products (1/1-a). The
difference between 6 and § will determine the optimal export price charged by the firm. If § = 0 and
6 > 0, effective management improves the firm's efficiency but not product quality and the optimal
price p;;* will decrease. If § > 0 and § = 0, management improves only product quality and the opti-
mal price p;* will increase. When 6 > 0 and & > 0 both management mechanisms are active, and the
optimal export price p;* will vary according to which parameter is larger. Finally, firms sell higher
quantities x;;* if 5 > .

Examples of management policies that increase production efficiency (6) include ‘optimising
inventory control, synchronising and monitoring production targets across manufacturing
stages, reducing wastage, incentivising workers, and so on’. (Bloom et al., 2021, p. 447). The strat-
egies that upgrade quality capacity (6) cover ‘tighten quality control, ensure the compatibility of
specialized inputs, facilitate complex assembly, and minimise costly mistakes’. (Bloom et al., 2021,
p. 447). Intuitively, the managerial knowledge stock that enables the successful implementation
of these strategies is what the academic literature has referred as organisational capital, a non-
traditional intangible asset that has been broadly defined."!

The methodology of this paper does not estimate any Bloom et al. (2021) endogenous pa-
rameter (pij*,xl--*), but it incorporates the production efficiency and quality capacity theoretical
concepts into the international managerial quality calculation. This paper assumes that, first,
efficient managerial teams: (i) identify if products exported are homogeneous or differentiated
according to Rauch (1999) product classification and (ii) identify if differentiated products com-
pete in the international market by price or quality (see Baldwin & Ito, 2011). Then, efficient
managerial teams: (iii) expand firms' export proficiency implementing production efficiency pol-
icies that lead to minimise the export price of the differentiated products that compete by price
and (iv) expand firms' export proficiency by implementing quality capacity policies that lead to
maximise the quality (ergo, the export price) of the differentiated products that compete by qual-
ity, via organisational capital improvements.

It is made an additional assumption to analyse homogeneous products’ patterns: (v) man-
agerial team focus on rising homogeneous products’ export quantity, instead of export price
since the international market for those goods behaves in a more competitive way (either
because the good has a ‘referenced price’ or is ‘traded on an organised exchange’). For this
reason, production efficiency would be the mechanism that operates for these type of goods
(6 =0,6 > 0). According to Equation 2, the larger the production efficiency (6), the larger the
export quantity (x; ).

These assumptions follow the sign of the correlation between the three parameters
(pjl-,H,é) described in the optimal price Equation 1 and the sign of the correlation between

the three parameters (xﬂ 0, 5) described in the optimal quantity Equation 2, but they differ

"0n the one hand, Dessein and Prat (2022) define organisational capital as an intangible productive asset that can be
produced only with input from the firm's top management leadership, including: (i) relational contracts, (ii) corporate
culture, (iii) firm-specific human capital or (iv) firm capabilities. On the other hand, Black and Lynch (2005) define
organisational capital as the firm's organisational structure that contributes to its productive capacity, including
workforce training, employee voice, and work design (including the use of cross-functional processes).
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from the original Bloom et al. (2021) approach, who considered and estimated 6 and 6 as ex-
ogeneous firm-invariant structural parameters. It is suggested for future research to extend
Bloom et al. (2021) theoretical model assuming that firm-product-specific expertise level vec-
tor 4; € (0, o) is an endogenous factor that could be enhanced due to organisational capital
investment by the managerial team.

3 | DATA

The sample used in this paper is a merge of the next two public Colombian datasets'*:

3.1 | Customs data

Export (import) information disaggregated at product [Colombian external tariff subhead-
ing—10 digit]"*—country destination (origin)—firm id level. Data include traded value (FOB
for exports and CIF for imports) and traded quantity (units'* and kilograms). The information is
provided by the Colombian National Administrative Statistics Department (DANE by its acro-
nym in Spanish). Import and export values were deflated based on the US GDP deflator (2014 is
the base year).

3.2 | Big private firms' financial statements

The Corporate Information Integrated System (SIIS by its acronym in Spanish) reports the finan-
cial statements (balance sheet, income statement and cash flow) for the firms supervised by the
Colombian Companies Superintendence. The principal criterion to supervise a firm is that its
total assets or operating income exceeds 30,000 current legal Colombian minimum wages. The
reported financial statements are validated by tax auditors, according to articles 37, 38 and 39
from law 222 of 1995. The limitation of this dataset is that it does not include number of employ-
ees, so operating expenses are used as a proxy variable."” The information used in this dataset
was deflated using an industry-specific annual Producer Price Index (PPI) reported by the
Colombian Central Bank (2014 is the base year).

Figures 1 and 2 show the historical participation of big private Colombian exporting firms
relative to total exporting firms. On an annual average, big private exporting firms represent

2Data was downloaded in February 2021. It was deleted from the sample firms close to bankruptcy (firms whose equity
was smaller than 0, or whose debt ratio (liabilities/assets) is larger than 1, or whose return on assets (profit/assets) is
smaller than —1).

3From the common nomenclature classification system of the Andean Community. See: ForeignTradeCorrelatives_
DANE_03.pdf.

“The unit of measurement varies according to the product: number of items (55%), kilogram (38%), squared meters
(4%), pairs (1%), cubic meters (0.7%), litres (0.4%), thousands (0.16%), carats (0.16%), among others.

>The Colombian government shared the Colombian employer-employee dataset (PILA, by its acronym in Spanish) for
the big private Colombian exporting firms included in this paper with an anonymous firm-id to guarantee
anonymisation. Therefore, it was not possible to merge it with the databases described above. The payroll database
would allow for remuneration and supply labour data to be included in the analysis (e.g. wages and worked/vacation
days).
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FIGURE 1 Colombian export value disaggregated by firm size. Source: Colombian National Administrative
Statistics Department (DANE by its acronym in Spanish), Colombian Companies Superintendence and authorial
calculations. [Colour figure can be viewed at wileyonlinelibrary.com]

43% of total exporting firms (around 3434 of 7920 firms'® per year) and 61%'’ of total export
value (around US$28,322 million of US$46,211 million per year). Also, big private
Colombian exporting firms export higher values, export more products, export more products
to more countries and report lower export concentration than other exporting firms (see
Table A2). Additionally, big private exporting firms have larger fixed assets, greater operating
income, more non-tangible assets and higher TFP than big private non-exporting firms (see
Table A3).

4 | METHODOLOGY

Ingeneral, three methodological approaches have been implemented in the academic literature
to measure managerial quality. In the first place, it is assigned one numerical value to each
questionnaire's answer from specialised management surveys like WMS and GMOP and then,
the results are aggregated—unweighted average of the responses—obtaining total and/or
disaggregated (monitoring, incentives and targets components) management scores (Bloom
et al., 2021; Gorg & Hanley, 2017). In the second place, two-step methodologies calculate the
managerial quality in the first step using managers’ wage residuals (Johansen, 2013; Meier &
O'Toole, 2002) or firm efficiency's residuals (Demerjian et al., 2012), and then, it is included as

8Exporting IDs which identify low-magnitude transactions made by individuals (not firms) were excluded from the
customs dataset. These observations were identified with the next criteria: (i) observations whose export's id had less
than 9 digits, consequently, it is not a firm id (NIT) or (ii) export's id whose first three digits do not belong to the next
interval [800, 900]. None of the big private exporting firms are classified in these criteria.

"Eighty one percent excluding the largest Colombian exporting firm (Ecopetrol). The financial statements dataset does
not include Ecopetrol’s information because its ownership has public and private participation.
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FIGURE 2 Shares of big private exporting firms relative to total exporting firms. Source: Colombian
National Administrative Statistics Department (DANE by its acronym in Spanish), Colombian Companies
Superintendence and authorial calculations. [Colour figure can be viewed at wileyonlinelibrary.com]

an explanatory variable in a second step regression, in which the range of dependent variables
cover return on assets, stock returns, profit rate, among others. This two-step methodological
approach has been widely implemented in the literature: ‘residuals or transformed residuals,
proxying for constructs such as accrual quality, discretionary accruals, managerial ability,
etc. are commonly used as independent variables of interest in regression models’ (Chen
et al., 2017, p. 8).

A third group could be defined just for Sala and Yalcin (2014), who calculate the interna-
tional managerial quality based on the manager's past experience in exporting firms obtained
from a detailed manufacturing Denmark employer-employee database. They track if the ex-
ternal promoted managers (new workers in the first 5 places in the firms' wage distribution)
have ever held a similar position in an exporting firm in the past, creating an ‘externally
promoted managers with exporting experience’ dummy variable. They hypothesise that this
international experience is related to the ‘embedded tacit knowledge that companies are in-
terested in acquiring’. (Sala & Yalcin, 2014, p. 1072). Their findings indicate that managerial
resources are as important as productivity and fixed costs in the likelihood that firms start
exporting.

This paper could be classified as a hybrid between the second group (two-step empirical
approach) and the third group (the methodology aims to measure managerial quality in the
international market). As it was explained in the theoretical framework (Section 2), the key
assumption is that efficient managerial teams categorise products exported in three groups
and implement distinct managerial policies in each group in order to maximise firms' ex-
port proficiency: (i) production efficiency policies focused on exporting cheaper differenti-
ated products that compete internationally on price, (ii) quality capacity policies focused on
rising quality (ergo, the export price) of differentiated products that compete internationally
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on quality and (iii) production efficiency policies focused on exporting larger homogeneous
products’ quantity.

Under this theoretical assumption, the international managerial quality is empirically com-
puted as the average of a regression residuals group conformed by export unit value's differenti-
ated products (multiplied by —1 for products that compete internationally on price) and export
quantity residuals for homogeneous products. This residual set measures the export unit value
and export quantity fractions not attributable to a set of explanatory variables and detailed fixed
effects, which plausibly works as an accurate proxy variable of the managerial team's organisa-
tional capital contribution to increase firms' export proficiency. The international managerial
quality obtained from this residual set is firm-specific, not manager-specific, consequently, it
does not measure the organisational capital contribution to rise export proficiency by one man-
ager (e.g. CEO), but the whole managerial team.

The empirical methodology steps are described as follows. First, the markets are classified as
price or quality competition based on an expanded version of Baldwin and Ito (2011) method-
ology. Second, it explains the international managerial quality calculation. Third, international
firm performance regressions (second step) are defined and it is described how the potential
econometric issues derived from this two-step approach (model misspecification, measurement
error and sampling error) are addressed and minimised.

4.1 | Product classification (price or quality competition)

Baldwin and Ito (2011) classify products based on an export unit value (EUV) regression
for each HS 6-digit product, in which the destination country's GDP, GDP per capita, the
distance between exporter and importer and year fixed effects are included as explanatory
variables, using COMTRADE, CEPII and World Development Indicators data for each of
the world's top 8 exporters plus Australia. The distance coefficient will indicate if the prod-
uct competes internationally by price or quality. The theoretical foundation relies on the
traditional heterogeneous firm trade models, which hold that firms with higher productiv-
ity produce cheaper goods (Melitz, 2003), and on the qualitative heterogeneous firm trade
models, which predict that firms with higher productivity sell more expensive goods. As it is
profitable to serve more remote destinations for the more productive firms, the distance will
indicate if the good is competing by price (negative distance coefficient) or by quality (posi-
tive distance coefficient).

Initially, it is estimated the next export unit value regression for each product as in Baldwin
and Ito (2011):

INEUV) i = B, + By In distancey; + prln GDPy; + f3ln GDPpey, + 0; + €py (3)

where subscript p denotes Colombian external tariff subheading 10-digit, ¢ the year, k the des-
tination country and 9, the year fixed effects. Export unit value (EUV) is defined as the total
export value expressed in real f.o.b dollars divided by total units of physical quantity.’®

81t uses the natural units of the products instead of kilograms: ‘Consider the example of HS 8802.40.00.40, Aeroplanes
weighing at least 15,000kg. Larger aeroplanes are more expensive, but might not be more expensive per kilogram, so it
is more meaningful to define the unit value of an airplane as “dollars per plane” rather than “dollars per kilogram of
plane™ (Harrigan et al., 2015, p. 103).
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Colombian data characteristics allow that the unit of observation for each regression (Colombian
external tariff subheading 10-digit—destination country—year) has a higher disaggregation
level than Baldwin and Ito (2011) aggregation (HS 6-digit—destination country—year), which
improves the classification accuracy because the product category does not bundle price and
quality products. However, it also raises the challenge of sample size: the median sample per
regression is just 20 observations'® and the sample is insufficient to run the regressions for 10%
of the products.

Therefore, an innovative classification product algorithm was implemented to categorise
those products which could not be classified with the initial criterion (products whose distance
coefficient was not statistically significant at 10% or the sample was insufficient to run the regres-
sion). First, Equation 3 is estimated for broader product aggrupation (when p denotes Nandina
subheading 8-digit and p denotes HS subheading 6-digit),”® and then, the products are classified
according to the regression of the respective narrower product aggrupation in which the distance
coefficient was statistically significant. If the null distance coefficient's statistical significance or
insufficient sample persists, it is assigned the competition mode of the products that belong to
their HS heading 4-digit or their HS chapter 2-digit. As a last resort, it is assigned the competition
mode of all products.

For example, the classification product algorithm works in the next way for the sec-
ond most important Colombian product exported ‘thermal coal’ Initially, it is estimated
Equation 3 in which p denotes the Colombian external tariff subheading 10-digit (2701120010
‘thermal coal’). If the distance coefficient is not statistically significant or the sample is in-
sufficient to run the regression, it is estimated in Equation 3 in which p denotes Nandina
8-digit (27011200 ‘Bituminous coal’). If the distance coefficient is still not statistically signif-
icant or the sample is still insufficient to run the regression, then, it is estimated Equation 3
in which p denotes HS subheading 6-digit (270112 ‘Bituminous coal’). If the product is still
not classified, it is assigned the product competition mode of the HS 4-digit 2701 heading
‘Coal, briquettes, ovoids and similar solid fuels manufactured from coal’. If there are missing
values, it is assigned the product competition mode of the HS 2-digit 27 chapter ‘Mineral
fuels, mineral oils and products of their distillation; bituminous substances; mineral waxes’.
Finally, it is assigned the competition mode of all products if none of the previous steps al-
lowed to classify the product.

In total, 17% of the products were classified at the most disaggregated regression at the
Colombian external tariff subheading 10-digit, 1% at Nandina 8-digit and 9% at the HS sub-
heading 6-digit. Then, 40% of the products were assigned the competition mode of their HS
heading 4-digit, 28% the competition mode of their respective HS chapter 2-digit, and 5% the
competition mode of all products (Table 1). The consolidated results indicate that 60% of the
products compete by quality and 40% by price. Under this classification, the annual average
percentage of the export value of products that compete by quality relative to total export
value is 37% for the big private Colombian exporting firms (36% for the rest of the exporting
firms), and the trend decreased during the analysed time horizon (2006-2014) for both types
of firms (Figure 3).%!

The median number of destination countries per product exported per year is just 4.

%A very small percentage of the definitions of units is not consistent within broader market aggrupation: Nandina 8
digit (n=1, 0.015%), HS 6 subheading digit (n =15, 0.30%).

#As Comtrade does not report information disaggregated at 10 digits, it is not possible to replicate this methodology for
other countries and compare results.
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TABLE 1 Product classification (price or quality competition).

Classification method (first option)

Number of products Percentage of
Aggrupation level per regression classified® products classified
Colombian external tariff subheading 10-digit 1175 16.63%
Nandina® subheading 8-digit 71 1%
HS subheading 6-digit 643 9.10%
Classification method (second option)
Aggrupation level to calculate mode Number of products Percentage of
competition classified products classified
HS heading 4-digit 2821 39.93%
HS chapter 2-digit 1972 27.91%
Whole sample 383 5.42%
Product classification

Number of products Percentage of
Classification classified products classified
Price competition 2831 40.07%
Quality competition 4234 59.93%
Total 7065 100.00%

*The products classified as price (quality) competition are those whose distance coefficient is negative (positive) and statistically
significant (p <.1) in Equation 3.
®Common nomenclature classification system of the Andean Community.

4.2 | International managerial quality calculation

In the first place, the baseline export unit value (EUV) and quantity (Q) regressions are estimated
as follows:

IN(EUV), 5 = Bo + B1ln GDPyy + Boln GDPpey; + Batfyuu; + I'Xp + ONewygy + 0p + 0p + 0 + 0, + Eppy
4)

I(Q)psit = By + P11ln GDPy; + frln GDPpey; + Patfyupe + I Xy + ONew,g + 0p + 0p + 0 + 0 + Wy
(5)

where subscript p denotes Colombian external tariff subheading product 10-digit, p* is the
HS subheading product 6-digit, f the firm, k the destination country and ¢ the year. Export
unit value (EUV) is defined as export value expressed in real f.0.b dollars divided by units of
physical quantity (Q). in GDPy, and In GDPpc;, are GDP and GDP per capita of destination
country k in year ¢ (in logarithm). Tariffy,, is** the ad-valorem import tariff imposed by des-
tination country k on product p*. The vector of firm-level covariates Xy includes log fixed
assets, log operating expenses, log non-tangible assets,”® mark-up and TFP calculated based

2Source of tariff dataset is Feodora Teti's Global Tariff database (Teti, 2020). Product level aggregation is HS 6-digit.
“Firm-level variables were calculated as Log (x+ 1) in order to include firms that report $0 in some variables,
particularly, non-tangible assets.
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FIGURE 3 Export value of products that compete by quality relative to total export value. Source:
Colombian National Administrative Statistics Department (DANE by its acronym in Spanish), Colombian
Companies Superintendence and authorial calculations. The product classification follows the methodology
explained in Section 4.1. [Colour figure can be viewed at wileyonlinelibrary.com]

on Levinsohn and Petrin’s (2003) methodology.** Newgy, includes three mutually exclusive
dummies which adjust the learning cost of extensive margin expansions in year ¢ relative to
t-1: (i) if it is a new product p exported to an ‘old’ country destination k, (ii) if it is an ‘old’
product p exported to a new country destination k or (iii) if it is a new product p exported to
anew country destination k. Finally, 9 is the destination country fixed effects, d,, the product
fixed effects, dy the firm fixed effects and 9, the year fixed effects. Robust standard errors are
clustered at the country destination-year level. The results of these regressions are shown in
column 1 of Tables 2 and 3.

Then, a modified residuals' vector ﬁpkﬂ is defined in Equation 6, based on the residuals from
export unit value (Equation 4) and quantity (Equation 5) regressions, so that its scale is positively
correlated with the international managerial quality (the larger ¥, the larger the international
managerial quality). For the differentiated products that compete internationally by price (p1),
the lower the export unit value residuals éplkﬂ, the better the managerial team's production effi-
ciency policies to export cheaper those products, consequently, those residuals are multiplied by
-1 ( € pikfe ¥ — 1 )- For the differentiated products that compete internationally by quality (p2), the
higher the residuals épzkﬂ, the better the managerial team's quality capacity policies to upgrade
the quality (ergo, the export price) of those products, consequently, those residuals ('épzkﬁ) are
not modified.

On the other hand, firms that export homogeneous goods (p3) could face challenges in dif-
ferentiating the export price because the product either has a ‘reference price’ or it is ‘traded in
an organised exchange’ (see Rauch, 1999). Assuming that the international market for the ho-
mogeneous products is highly competitive and exporters are price takers, the managerial team

2*TFP was calculated with the prodest Stata command (Mollisi & Rovigatti, 2018). See Table A4 for results.
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can encourage the export quantity, not export price. Thus, quantity regression residuals from
Equation 5 are included in the modified residuals’ vector; the higher the residuals 4, the bet-
ter the managerial team production efficiency policies to export larger homogeneous products’
quantity, consequently, those residuals (VA"p3kft) are not modified.

In this order of ideas, the international managerial quality is calculated as the simple average
of the modified residuals ¥y for each exporting firm fin year ¢ (Equation 7):

éplkﬂ x(—1)  where pl are differentiated products that compete by price
ﬁpkﬁ = ’épz,{ﬂ where p2 are differentiatied products that compete by quality (6)
vT)p3kﬁ where p3 are homogeneous products

2 =1 Dokt
International managerial quality (IMQ)g = Spk=t P (7

where 7 is the number of products exported-destination country pairs of each exporting firm fin
each year t.

For modified residuals . to be a suitable international managerial quality proxy variable,
export unit value and quantity's (EUV-Q) regressions should be well specified for this purpose,
which is fulfilled if: (i) irrelevant explanatory variables are not included, (ii) all relevant variables
are included and (iii) no explanatory variable should contain any international managerial qual-
ity component because it would create a bias in ¥, as IMQ proxy variable.

For this reason, column 2 in Tables 2 and 3 adds double fixed effects (FE) interactions between
destination country, product, year and firm FE to the EUV-Q regressions and column 3 has the
triple FE interactions. These double and triple FE account for the unobserved characteristics
of combinations between product, year, destination country and firm, which are orthogonal to
managerial team's control and impact on the export unit value and export quantity. However,
these FE do not absorb the international managerial quality variation because neither are de-
fined as the combination of firm FE with a time-changing variable FE.

For example, product-year FE in column 2 are included because of large unit value and quan-
tity differences between products: ‘they take out all observed and unobserved global factors that
might change the relative unit values [and quantities] over time. For instance, if the relative price
[and quantity] of computers to pencils goes down [up] in year ¢ due to technological progress
or changes in demand, this effect will be absorbed by the product-year fixed effect’ (Harding &
Javorcik, 2012, p. 970). Besides, it controls for the quantity's unit differences across products. As
another example, the firm-product-destination country FE in column 3 controls for the firms'
capabilities in exporting product p to destination country k (Bao et al., 2021). In general, the spec-
ification error of the EUV-Q regressions due to the omission of relevant explanatory variables is
reduced in columns 2 and 3.

Column 4 in Tables 2 and 3 keeps the fixed effects of column 3 but omits TFP. As briefly ex-
plained above, one of the disadvantages of this methodology is that the inclusion of variables that
could contain international managerial quality components in the EUV-Q regressions, like TFP,
raises a trade-off. On the one hand, TFP inclusion could make the EUV-Q regressions' residuals
an underestimated IMQ proxy variable because TFP could contain an unknown IMQ fraction. On
the other hand, TFP exclusion could make the EUV-Q regressions’ residuals an overestimated
IMQ proxy variable because EUV-Q regressions' residuals would capture other TFP components

85UB01 ] SUOLLIOD BAEBID) B|edt|dde au Aq peusenob a1e 3l YO ‘SN JO SaInJ 104 AR1G1T 8UIIUO A8]IM UO (SUORIPUOD-PLE-SULLBILI0D" A8 1M Ae.d1 U UO//Sd1IY) SUORIPUOD PUB S L U 89S *[7202/80/ST] U0 AIq1T8UIUO AB]IM ‘ALUOUCOT PLOM B L 104 IMiIsu| BIY AQ €2GET 9BMYTTTT OT/I0P/wW0d /B| 1M ARiq1jeu!|uo//Sdiy woJj papeolumod ‘L ‘720z ‘TOL6L9PT



MERCHAN ALVAREZ

ﬂl—Wl LEY-# The World Economy

non-related with IMQ. The same trade-off occurs with firm efficiency® in column 5 and with
managerial quality -calculated based on traditional firm efficiency residual methodology
(Demerjian et al., 2012; see Table A5)- in column 6. Since TFP, firm efficiency and managerial
quality components cannot be split, none EUV-Q column reduces the model misspecification to
zero. The feasible methodological solution is to calculate one international managerial quality
variable for each EUV-Q column and then estimate different second step regressions for each
international managerial quality.*®

As robustness checks, the international managerial quality is also calculated as the modified
residuals’ median, so that its calculation is less sensitive to outliers (products exported in which
the managerial team contributed in a very high or very low proportion to rise firms' export profi-
ciency). Also, the international managerial quality is calculated as the modified residuals’ aver-
age but standardising ’épkﬁ and W, in order to increase the residual sets' comparability. In the
baseline specification, both residual sets' mean is 0 and both residual sets are measured in natural
logarithm units. The limitation is that higher log export quantity residual dispersion®’ could lead
to IMQ weights in higher proportion to the effective managerial team policies to export higher
homogeneous products’ quantity than effective managerial team policies to modify the differen-
tiated products’ unit value. Nevertheless, Section 5 shows that second step results are robust
across different ways to compute the international managerial quality (modified residuals' sim-
ple average, modified residuals’ median and modified residuals’ simple average standardising
EUV-Q residuals).

From the author's point of view, international managerial quality obtained from the third
EUV-Q regressions (IMQ3) is the most accurate IMQ since EUV-Q econometric specifications
include TFP, which is one of the most relevant EUV-Q explanatory variables even if it con-
tains an unknown IMQ fraction. Therefore, IMQ3 is the baseline IMQ from now on. Figure 4
shows binned scatter plots between IMQ on the x axis and 11 firms' outcomes on the y axis.
Statistical significance of IMQ coefficients in simple regressions show that IMQ has a positive
and significant correlation with export value, quality exports share in value (export value of
products that compete in the international market by quality relative to total differentiated
products’ export value) and quality exports share in number (number of products that com-
pete in the international market by quality exported relative to total number of differentiated
products exported).

The other IMQ coefficients show a null statistically significant correlation between IMQ with
the number of products exported, number of exports' destination countries, number of products
exported-destination countries, Herfindahl-Hirschman Index (HHI; squaring the share of each
product-destination country observation in total annual firms' exports and then summing the
obtained numbers), differentiated products export share and profit rate. Also, there is a null
statistically significant correlation between IMQ and imported-related variables (simple average
of imported inputs’ unit value and imported inputs share relative to sales cost).

It was calculated based on Data Envelopment Analysis (DEA), which is an optimisation procedure which allows to
measure firms' efficiency when converting inputs into outputs (Demerjian et al., 2012). For this calculation, it was
assumed decreasing returns to scale. The inputs included were sales cost, operating expenses, change in property, plant,
equipment, and change in non-tangible assets. The output was operating income. The calculation was done for each
industry (ISIC 3 digit)-year. See Table A6 for descriptive statistics.

%*Dimensionality reduction techniques, like principal components, are not implemented because principal component
regression’s coefficients could present biases since the eigenvector's weights depend on X and not on the dependent
variable, among other reasons (Artigue & Smith, 2019; Hadi & Ling, 1998).

278D of UV residuals=0.6, SD of Q residuals=1.01. Range of UV residuals=16.22, Range of Q residuals=17.73.
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FIGURE 4 Binned scatter plots between international managerial quality 3 and international firm
performance measures. Note: Profit rate is defined as operating profit relative to operating income. Quality
exports (share)—value is defined as export value of goods that compete in the international market by quality
relative to total differentiated products’ export value. Quality exports (share)—number is defined as the
number of products that compete in the international market by quality exported relative to a total number of
differentiated products exported. The Herfindahl-Hirschman Index (HHI) is calculated by squaring the share
of each product-destination country observation in total annual firms' exports and then summing the obtained
numbers. The number of the international managerial quality (IMQ3) denotes the column of the unit value
and quantity regressions from which the residuals to calculate IMQ are obtained (see Tables 2 and 3, and
Equations 4-7). [Colour figure can be viewed at wileyonlinelibrary.com]

Surprisingly, Figure 5 shows that IMQ is not statistically correlated with most of the explan-
atory variables included in its calculation (operating expenses, fixed assets, non-tangible assets,
TFP and firm efficiency). This null correlation between IMQ and firm size measures indicates
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that the metric developed in this paper does not increase simply because the firm is bigger. On
the contrary, the metric identifies that, compared with bigger firms, smaller firms could have

better international managerial quality.

4.3 | International firm performance regression

The international firms' performance baseline regression is defined as follows:

th=ﬂ0+ﬁ1 IMQﬂ'i‘ﬁ] GDﬂ+FXﬁ+af+0st+uﬂ

(®)

85UB01 ] SUOLLIOD BAEBID) B|edt|dde au Aq peusenob a1e 3l YO ‘SN JO SaInJ 104 AR1G1T 8UIIUO A8]IM UO (SUORIPUOD-PLE-SULLBILI0D" A8 1M Ae.d1 U UO//Sd1IY) SUORIPUOD PUB S L U 89S *[7202/80/ST] U0 AIq1T8UIUO AB]IM ‘ALUOUCOT PLOM B L 104 IMiIsu| BIY AQ €2GET 9BMYTTTT OT/I0P/wW0d /B| 1M ARiq1jeu!|uo//Sdiy woJj papeolumod ‘L ‘720z ‘TOL6L9PT



MERCHAN ALVAREZ [ 3219
¥ The World EconomyFW] LEY
L] L]
< [t} °
I Qe 2 o %0
L]
[ L]
Q
[7]
5 ] 2 g B ®
8 o ee & - ° .
3 g ° 8
o - L Ad Yy
c el [ ] [ L]
E * . g3 .
] E 2
& . 3
© ° o °
o I ® S e
=3 - ® o
S ° i .
L]
@ Ry
® L
4 05 0 05 1 - 05 0 05 1
IMQ3 IMQ3
2 —0.003, pi-value: .895 B: —0.013, pi-value: .707
2 g .
° - »®
n
o « °
] @ .
5 2
8 &
= ® - = ° o o
2 o o < 4 ®e °
— wu | ° -
S« -
o e o
2 ° . 2 °
a ° =1 ° .
° s ° °
~
< A Y ] ©
T T T ; = T T T T T
-1 -0.5 0 0.5 1 —1 0.5 0 05 1
IMQ3 IMQ3
80, pi-value: .998 @ —0.001, pi-value: .829
w g
g ‘ 51
o
L]
g L]
3 © o °
~>\ N L]
z 3 3 3]
c o 3 T )
g S S °
2 s
S o z o
E 27 g oo o
E ° 53 .
© =9 .
8 |
S o o .
[ ]
©
& ° . o |e °
o ° g 1
0 35 ) 05 1 - 35 ) 0’5 1
IMQ3 IMQ3

2 0.001, pi-value: .295 [ 0.001, pi-value: .68

FIGURE 5 Binned scatter plots between international managerial quality 3 and explanatory variables. Note:
The number of the international managerial quality (IMQ3) denotes the column of the unit value and quantity
regressions from which the residuals to calculate IMQ are obtained (see Tables 2 and 3, and Equations 4-7).
TFP is calculated based on Levinsohn and Petrin (2003) methodology (Table A4). Firm efficiency is calculated
based on Demerjian et al. (2012); the variable is measured relative to the most efficient firm in each industry
(ISIC 3-digit) for each year, and it was calculated assuming decreasing returns to scale. Managerial quality is
calculated as the residual of a Tobit regression of firm efficiency on a set of firm-level explanatory variables
(Demerjian et al., 2012; Table A5). [Colour figure can be viewed at wileyonlinelibrary.com|

where firm outcomes Y cover the 11 dependent variables as previously defined and graphed: (i) log
real export value, (ii) log number of products exported, (iii) log number of export's destination coun-
tries, (iv) log number of products exported-destination countries pairs, (v) Herfindahl-Hirschman
Index (HHI) for exports, (vi) quality exports share (value), (vii) quality exports share (number), (viii)
profit rate, (ix) differentiated commodities export share, (x) log simple average of imported inputs’
unit value and (xi) imported inputs share relative to sales cost. IMQy; is the international managerial
quality described in Equation 7 calculated with the residuals from the third EUV-Q regressions
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(column 3 of Tables 2 and 3). X, is a vector of firm-level characteristics including log fixed assets, log
non-tangible assets, log operating expenses® and TFP clean of the international management
component.”

GDj; measures the magnitude that the global market demands for the products exported by

each firm. It is defined as GD; =1In kZIkat «share_expgy — |, where share_expp, ,— is the
P

share of product p (HS 6-digit) exported to country k in total exports of firm fin its first sample
year (t=0), and ID,,, is the total import value from country k of product p in year ¢t excluding
Colombian exports.*® By construction, it is exogeneous from manager decision. The inclusion of
this objective international market condition variable defined at the firm level permits to esti-
mate international firm performance sensitivity to international market conditions of the prod-
ucts that firms export. d¢ is firm fixed effects and d; is industry (ISIC 3 digit) -year fixed effects,
which absorb annual industry shocks allowing comparisons within industry-year. Robust stan-
dard errors are clustered at the firm level. Table A6 presents descriptive statistics for all depen-
dent and independent variables included in the regressions.

The main coefficient of interest ﬁ; is consistent if IMQ is strictly exogenous (IMQ at a given
time period is uncorrelated with the error term at any given time period). That is, IMQ should
capture a resilient international managerial quality component not affected by present or past
shocks in non-observable international firm performance determinants ug. Although it is diffi-
cult to fully satisfy this condition since there is no exogeneous IMQ variation, the Wooldridge test
does not reject the null hypothesis of IMQ strict exogeneity”' for all 11 dependent variables (pi-
values >.1°%) and Figure 6 shows that IMQ is non-statistically correlated with observable interna-
tional demand shocks GDy,. Therefore, EI identifies a strong correlation between IMQ and the
dependent variables (not necessarily causal claims) in the worst scenario.

Two econometric issues emerge from this specification. First, IMQ could be measured with
error because it is a proxy variable constructed from regression residuals. For this reason, base-
line firm performance regression (Equation 8) includes IMQ3, which is the international mana-
gerial quality variable calculated with the EUV-Q regressions that, as previously explained, could
have the lowest specification error. In terms of IMQ coefficient's statistical significance and mag-
nitude, Jennings et al. (2023) found that a combination of one variable with measurement error
and fixed effects with a higher absorption level* could distort inferences (falsely rejecting a true
null hypothesis). As the absorption rate of fixed effects described in Equation 8 with the interna-
tional managerial qualities is on average 10%** — way below the 90% threshold identified by
Jennings et al. (2023)-, the IMQ coefficient's statistical significance is reliable. Also, Jennings

2 As it was explained above, firm-level variables were calculated as Log (x+ 1) in order to include firms that report $0 in
any variable, particularly non-tangible assets.
PIt is calculated as the residual of a regression of TFP on international managerial quality as in Bloom et al. (2021).

3The results are robust when L0 global demand expy, = % (in (Ikar) *Share—expfpk,z=0).

31t is added & IMQy; to Equations 8 and then it is tested under the null hypothesis Ho: § = 0.

32pi-value of the Wooldridge test for strict exogeneity for the 11 dependent variables as cited and ordered above are:
0.27, 0.10, 0.57, 0.34, 0.17, 0.46, 0.29, 0.92, 0.87, 0.51, 0.99.

33The absorption rate is defined as the R-squared from a regression of the independent variable of interest on fixed
effects. In this case, international managerial quality on firm and industry-year fixed effects.

34All absorption rates of the fixed effects described in Equation 8 with the international managerial qualities are below
30% (29.5%, 6.2%, 6%, 6.2%, 6.5%, 6.5%).
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FIGURE 6 Binned scatter plot between international managerial quality and exogenous global

demand shocks. Note: The y axis variable is defined as GDﬁ =In Z kakat * share_expﬂcp’tzo , where
share_expﬂcp’tzo is the share of product p (HS 6-digit) exported to country k in total exports of firm fin its
first sample year, and Ikat is the import value from country k of product p in year ¢ excluding Colombian
exports. International managerial quality in x axis is defined as in Equation 7. [Colour figure can be viewed at
wileyonlinelibrary.com]|

et al. (2023) show that the attenuation effect could vanish or even flip to a positive bias if the
IMQ's measurement error is correlated with the explanatory variables X. As it is non-possible to
determine empirically the existence of this correlation, the IMQ coefficient is interpreted assum-
ing null attenuation effect.

Second, the standard errors could be understated because the independent variable of interest
(IMQ) is a generated regressor and is, therefore, subject to sampling error. Although Chen
et al. (2023) prove that the standard error bias does not occur when the generated regressor is
calculated based on residuals and absolute residuals, IMQ is generated based on a particular re-
siduals’ calculation which varies according to the product’s type and competition's type, as it was
explained before. Consequently, fi}’s standard error is calculated through pairs cluster bootstrap-
ping in order to correct the potential standard error bias, following the procedure explained by
Chen et al. (2023) covering the first and second step regressions.*® These standard errors act as a
robustness check of the baseline standard errors clustered at the firm level.

Additionally, the firm's equity was added as an additional dependent variable in order to check
that IMQ does not have a statistically significant effect on variables that theoretically should not
affect (placebo).

35¢(1) create a bootstrap sample by randomly drawing with replacement K clusters from the original sample (....); (2)
estimate the first-step regression using the bootstrap sample; (3) use the first-step regression output to obtain the
generated regressor; (4) estimate the second step regression using the bootstrap sample and the generated regressor,
and store all the coefficient estimates; (5) repeat this process a large number of times; (6) record the variance of the
collected coefficient estimates’ (Chen et al., 2023, p.545).
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5 | RESULTS

Table 4 shows the international firms' performance regression results (Equation 8). Column
1 indicates that a 1% increase in international managerial quality (IMQ3) raises the firm's
export value by 0.1193%. This magnitude is economically considerable; the back-in-the-
envelope calculation indicates that one standard deviation increase in the international man-
agerial quality (0.4484) would boost the firms' exports annual growth rate 1.73 times (0.045
relative to 0.0260).>° On the contrary, international managerial quality does not impact sig-
nificatively any extensive margin measure (columns 2-5), contradicting previous empirical
findings (Bloom et al., 2021).

This null IMQ3 effect on extensive margin measures should be interpreted within a frame-
work in which better-managed firms do not export more quantity of products but rise both qual-
ity export shares (export value and number, see columns 6 and 7), implying exports’ replacement
(products that compete by quality over products that compete by price). In terms of magnitude,
column 6 coefficient (0.0125) indicates that one standard deviation increase in the international
managerial quality of firms that export differentiated goods (0.4354) would boost the firms’ qual-
ity export share (value) annual growth 5.6 times (0.004499 relative to 0.0008033)*”. This consid-
erable magnitude points out managers as a fundamental pillar to boost high-quality products’
exports, which could foster long-run economic growth: ‘countries that latch on to higher produc-
tivity goods will perform better’ (Hausmann et al., 2007, p. 3). Also, this finding is suggesting
evidence in favour of the Alchian-Allen theorem described in the introduction.®

International managerial quality has also a positive and significant effect on profit rate (column
8). Its magnitude (0.0025) indicates that one standard deviation increase in the international man-
agerial quality (0.4480) would boost the firms’ profit rate in 0.00095,” which is around one fifth of
the average annual profit rate's downward trend (—0.0044). Consequently, IMQ is a relevant profit
rate determinant even that exports account on average for 20% of the operating income. Besides,
IMQ impacts negatively and statistically significatively the imported inputs’ unit value and does
not affect the import input share (columns 10 and 11), which could be explained by better interna-
tionally managed firms importing more quantity of cheaper substitute inputs.

Most of the results described so far hold up different robustness checks relative to the IMQ
calculation: (i) IMQ calculated with residuals épkﬁ and W, obtained from different export unit
value and quantity regressions (IMQ1, IMQ2, IMQ4, IMQ5 and IMQ6, see Table 4), (ii) IMQ
calculated based on the median, instead of the simple average, of the modified residuals
(Table AS8), (iii) IMQ calculated based on the modified residuals’ simple average in which épkft
and W, are standardised (Table A9). The statistical significance of the coefficients is also robust
when standard errors are calculated based on the pairs cluster bootstrapping procedure for both
steps described by Chen et al. (2023); Table 5 shows the results with 2500 replications.41 Finally,
none IMQ has a significative effect on firms’ equity (placebo) as expected.

361.73 = (((1 4 0.4484)*%)—1)/0.0260.

375.62=(0.0125 * In (1 +0.4354))/0.0008033.

3However, its formal proof would require collecting detailed freight data and performing specific econometric analysis.
390.00095 = 0.00259 * In(1 + 0.4480).

““The number of the international managerial quality (IMQ) denotes the column of the unit value and quantity
regressions from which the residuals to calculate IMQ are obtained (see Tables 2 and 3, and Equations 4-7).

“ISecond stage sample size is on average 69% of the baseline specification's sample size. This lower sample size is
explained because some firms' observations in the customs data are not selected when the clustered bootstrapped
samples with replacement are generated in the first step, which leads to a lower number of firms in the second step.
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FIGURE 7 International managerial quality and global demand shocks impact on export value. Note 1.
This graph shows the 95% confidence intervals of the international managerial quality coefficient (4,) and
global demand (GD) of products exported by the firm coefficient (8, ) on log real export value. I Xp + 0 + 0 are
included as other explanatory variables in the regressions (see Equation 8). Note 2. Global demand of products
exported by firm (GD) is defined as: GD;, = ln( Y kp Dyt * share_exppy g ), where share_expy, ;. is the share of
product p exported to country k in total exports of firm fin its first sample year, and IDy, is the imported value
from country k of product p in year ¢ excluding Colombian exports. Note 3. The number of the international
managerial quality (IMQ) denotes the column of the unit value and quantity regressions from which the
residuals to calculate IMQ is obtained (see Tables 2 and 3, and Equations 4-7). [Colour figure can be viewed at
wileyonlinelibrary.com]

In comparative terms, non-tangible assets are the variable that determines in lower proportion
the international firm performance among those included in the vector X (Table A7), suggest-
ing that non-traditional intangible assets -such as the organisational capital measured in IMQ-
is a more relevant international firms’ performance determinant than traditional non-tangible
assets measured in the financial statements. Nonetheless, this result could underestimate the
intangible asset effect because of the limitations in their measurement (Crouzet et al., 2022). In
fact, 59% of the big private Colombian exporting firms report null intangible assets.

Also, Figure 7 shows that IMQ coefficients are statistically five (5) times larger than the coefti-
cients that measure the magnitude that the global market demands for the products exported by
the firm. This result indicates that endogenous international managerial quality improvements
can boost export value in a higher magnitude than exogenous improvements in international
market conditions. This finding is robust to different international managerial quality definitions.

Future research could incorporate a managerial team objective function into theoretical
models which optimise organisational capital investment depending on the product exported
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type (differentiated and homogeneous) and competition type (quality and price); this would
allow optimal managerial team behaviour to be derived. One first step could be to extend Bloom
et al. (2021) theoretical model endogenising the firm-product-specific expertise level vector
4; € (0, ). In addition, it is suggested to include imports in the theoretical analysis in order to
analyse the transmission mechanisms driven by the counter-intuitive negative IMQ effect on
imported input quality.

6 | CONCLUSION

Big exporting firms have incentives to implement different managerial practices for selling goods
in the international and local markets. However, specialised management surveys do not include
questions about those differences and statistical methodologies to measure international mana-
gerial skills are similarly scarce. In order to fill this literature gap, this paper proposes a two-step
methodology to measure firms’ managerial practices quality specifically geared to the interna-
tional market and to calculate its impact on international firm performance.

Based on some theoretical elements from Bloom et al. (2021), the Rauch (1999) product classi-
fication and an extended Baldwin and Ito (2011) methodology to classify international products’
competition type (price or quality), it is assumed that managerial teams categorise products ex-
ported in three groups and implement different managerial practices on each group in order to
rise firms’ export proficiency: (i) quality capacity policies aimed at upgrading the quality (ergo,
the export price) of the differentiated products that compete on quality, (ii) production efficiency
policies aimed at exporting cheaper the differentiated products that compete on price and (iii)
production efficiency policies aimed at exporting higher homogeneous products’ quantity.

Under this theoretical assumption, international managerial quality is empirically calculated
as the average of a residuals group conformed by export unit value regressions residuals for dif-
ferentiated products (multiplied by —1 for products that compete on price) and quantity regres-
sion residuals for homogeneous goods. In a second step, the international managerial quality is
included as explanatory variable in international firms’ performance regressions. Specific econo-
metric issues associated with two-step estimations (model misspecification, measurement error
and sampling error) are discussed and minimised.

Three conclusions emerge from the research. First, higher international managerial quality
impacts positively on the firm's export value and profit rate. Second, better managerial team in
the international market do not increase the number of products exported but rise both quality
export shares (number and value), indicating that they upgrade the export baskets’ quality re-
placing products that compete on price by products that compete on quality. These results chal-
lenge traditional policy recommendations of increasing exports’ extensive margin but support
traditional policy recommendations of upgrading exports’ quality. Finally, endogenous interna-
tional managerial quality improvement is around 5 times more relevant than exogeneous favour-
able international shocks to boost firms’ exports. In conclusion, the managerial team constitutes
a fundamental pillar to lift the international firm performance.

It is suggested for future research to develop a theoretical model to describe these empirical
findings. Also, itisrecommended to correlate IMQ with compensation data to assess if better man-
agers—measured under the methodology proposed herein—receive higher remuneration, and to
estimate globalisation market and non-market returns (see Keller & Olney, 2021). Furthermore,
it is suggested to deep into the non-traditional intangible assets' measurement (such as organisa-
tional capital and the firm's culture and structure), which could be more relevant to international
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firm performance determinants than traditional intangible assets measured in the financial
statements. Lastly, it is suggested that specialised management quality surveys, like WMS and
GMOP, include questions about international managerial practices and whether (and how) firms
learn by exporting.
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TABLE A2 Annual average descriptive statistics—big exporting firms and other exporting firms

(2006-2014).

Variable

Simple average export value per firm (real USD Dollars)
Median export value per firm (real USD Dollars)

Average HHI per firm

Median HHI per firm

Average number of products exported per firm

Median number of products exported per firm

Average number of exports' country destinations per firm
Median number of exports' country destinations per firm
Average number of products — country destinations per firm
Median number of products — country destinations per firm

Average number of firms

Big
exporting
firms
8,233,714
201,658
0.535
0.481

7.7

3.1

4.6

2

17.96

5

3434

Other
exporting
firms
4,115,623
40,700
0.677
0.711

4.4

2.0

2.2

1

7.22

2.1

4487

pi-value
Coefficient®
.000

.000

.000

.000

.000

Source: Colombian National Administrative Statistics Department (DANE by its acronym in Spanish), Colombian Companies
Superintendence and authorial calculations. The export value was deflated based on the US GDP deflator.

“Regression was estimated for each variable on a dummy indicating if the firm is big exporting plus year fixed effects. The pi-

value of the dummy variable coefficient is reported.

TABLE A3 Annual average descriptive statistics—big exporting firms and big non-exporting firms

(2006-2014).

Variable

Simple average property plant equipment (real USD dollars)
per firm

Median property plant equipment (real USD dollars) per firm

Simple average non-tangible assets (real USD dollars) per firm

Median non-tangible assets (real USD dollars) per firm

Simple average operating expenses (real USD dollars) per firm

Median operating expenses (real USD dollars) per firm

Simple average TFP

Median TFP

Average number of firms

Big
exporting
firms

7,210,654

506,531
936,579

0
5,893,036
1,090,400
1.887
1.846
3434

Big non-
exporting
firms

1,251,854

155,069
321,977

0
1,123,319
260,321
1.824
1.765
20,490

pi-value
Coefficient®

.000

.000

.000

.000

Source: Colombian Companies Superintendence and authorial calculations. The variables used in this dataset were deflated
using an industry-specific annual Producer Price Index (PPI) reported by the Colombian Central Bank. TFP calculated with
Levinsohn and Petrin (2003) methodology using ‘prodest’ Stata command (Table A4).

A regression was estimated for each variable on a dummy indicating if the firm is ‘big exporting’ plus industry-year fixed

effects. The pi-value of the dummy variable coefficient is reported.
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TABLE A4 TFP estimation.

@
Variables Log real operating income (USD)
Log real operating expenses (USD) 0.344%+*
(0.00398)
Log real property, plant and equipment (USD) 0.0363***
(0.00576)
Log real sales cost (USD) 0.556%**
(0.00941)
Observations 159,872
Number of groups 29,656

Note: TFP calculation based on Levinsohn and Petrin (2003) methodology and prodest Stata command (Mollisi &
Rovigatti, 2018). Free variable is operating expenses, state variable is property plant and equipment and proxy variable is sales
cost. The sample includes the biggest private Colombian firms (exporting and non-exporting). ***p <.01, **p <.05, *p<.1.

TABLE A5 Managerial quality estimation (traditional firm efficiency methodology).

@
Variables Firm efficiency (theta)®
Log real total assets (USD) 0.00262%**
(0.000398)
Market share® 0.689%***
(0.0501)
Free cash flow‘/assets 0.00442%**
(0.000736)
Industry (ISIC 3 digit) fixed effects Yes
Year fixed effects Yes
Observations 24,802

Note: Robust standard errors in parentheses. ***p <.01, **p <.05, *p <.1.Tobit regression in which the dependent variable (firm
efficiency) is left censored in 0 and right censored in 1. Managerial quality is the residual of this regression.

Firm efficiency is measured with Data Envelopment Analysis (DEA), which is an optimisation procedure which allows to
measure firms' efficiency when converting inputs into outputs (Demerjian et al., 2012). It is measured relative to the most
efficient firm in each industry (ISIC 3 digit) in each year. For this calculation, it was assumed decreasing return to scale, the
inputs included were sales cost, operating expenses, change in property, plant, equipment and change in non-tangible assets,
and the output was operating income. See Table A6 for descriptive statistics.

Firm operating income/industry operating income.

‘Free Cash Flow = Operating income—CAPEX—Debt payment.
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TABLE A6 Firm-level variables descriptive statistics (baseline regression sample).
Variable Mean p50 SD Min Max N
International managerial quality 1 0.028 0.004 0.794 —7.026 7.359 18,882
International managerial quality 2 0.001 0.000 0.476 —5.836 5.786 18,594
International managerial quality 3 0.000 0.000 0.448 —4.986 5.043 18,931
International managerial quality 4 0.000 0.000 0.450 —4.979 5.076 18,931
International managerial quality 5 0.000 0.000 0.433 —4.342 5.046 15,641
International managerial quality 6 0.000 0.000 0.433 —4.342 5.046 15,641
In (unit value) 3.347 2.837 2.769 —5.080 13.218 18,931
In (export quantity) 8.759 8.775 3.239 —-1.204 20.542 18,931
Log real export value (USD) 13.030 12.943 2.485 1.566 21.929 18,931
Log No. products exported 1.674 1.609 1.134 0.000 5.889 18,931
Log No. exports’' country destinations ~ 1.320 1.386 0.963 0.000 4.025 18,931
Log No. products-country 2.306 2.303 1.342 0.000 7.030 18,931
destinations
HHI exports 0.418 0.336 0.288 0.014 1.000 18,931
Quality exports (share) — value 0.727 0.978 0.379 0.000 1.000 17,560
Quality exports (share) - number 0.710 0.778 0.307 0.000 1.000 17,560
Export value/operating income 0.202 0.081 0.266 0.000 1.000 18,931
Import value/sales cost 0.413 0.307 0.361 0.000 1.000 18,931
Profit rate 0.064 0.066 0.103 —0.989 0.854 18,885
Log global demand of products 14.305 16.083 6.859 —6.420 26.696 18,931
exported by firm (GD)
Log real stock property, plant and 13.411 13.362 2.145 3.527 22.898 18,931
equipment (USD)
Log real stock non-tangible assets 4.660 0.000 5.854 0.000 19.710 18,931
(USD)
Log real operating expenses (USD) 14.283 14.126 1.591 6.490 19.946 18,931
Share ‘differentiated goods’ exports 0.794 1.000 0.361 0.000 1.000 18,931
Share ‘referenced price’ goods 0.130 0.000 0.296 0.000 1.000 18,931
exports
Share ‘organised trade exchange’ 0.043 0.000 0.190 0.000 1.000 18,931
goods exports
Share ‘non-classified’ goods exports 0.034 0.000 0.146 0.000 1.000 18,931
Firm efficiency 0.972 0.985 0.047 0.498 1.000 16,109
Managerial quality —0.026 —0.013 0.085 —1.036 0.203 16,109
TFP 1.900 1.860 0.196 1.627 3.461 18,931
TFP 1 (excluding int management 0.008 —0.033 0.195 —0.277 1.569 18,882
component)
TFP 2 (excluding int management 0.003 —0.037 0.194 -0.271 1.564 18,594
component)
TFP 3 (excluding int management 0.004 —0.036 0.196 —0.270 1.565 18,931
component)
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TABLE A6 (Continued)

Variable Mean p50 SD Min Max N

TFP 4 (excluding int management 0.004 —0.036 0.196 -0.271 1.564 18,931
component)

TFP 5 (excluding int management 0.004 —0.036 0.195 —0.275 1.560 15,641
component)

TFP 6 (excluding int management 0.004 —0.036 0.195 —0.275 1.560 15,641
component)

Note 1: Global demand of products exported by firm (GD) is defined as: GD; = l"( i D *Share_exp;pk,tzo), where share_expp .o is
the share of product p exported to country k in total exports of firm fin its first sample year, and Dy, is the imported value from
country k of product p in year ¢ excluding Colombian exports.

Note 2: The number of the international managerial quality (IMQ) denotes the column of the unit value and quantity
regressions from which the residuals to calculate IMQ are obtained (see Tables 2 and 3, and Equations 4-7).

Note 3: Methodology to classify products that compete in the international market by price or quality is explained in Section 4.1.
Note 4: TFP calculation based on Levinsohn and Petrin (2003) methodology and the prodest Stata command (Mollisi &
Rovigatti, 2018). See Table A4.

Note 5: TFP (excluding int management component) is the residual of a TFP regression on international managerial quality.
Note 6: Firm-level variables are defined as Log (x+ 1) in order to include firms that report $0 in some variables, particularly,
non-tangible assets.
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