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Abstract

The objective of this paper is to determine, from a contingent approach, the importance of different types
of key management practices (performance monitoring, goal setting and personnel management) in
Mexican manufacturing SMEs in the years 2015 and 2018 taking into account technological trajectories.
For this purpose, an index is constructed through an Exploratory Factor Analysis (EFA) using 16 questions
from the 2015 and 2018 National Survey on Productivity and Competitiveness of Micro, Small and
Medium Enterprises (ENAPROCE). The results are then reviewed by differentiating firms by main
product produced and by the four technological trajectories of Pavitt's (1984) taxonomy. The results show
evidence that science-based firms are characterized by scoring higher on practices related to personnel
management, while scale-intensive and specialized suppliers focus on goal-setting. On the other hand,
supplier-dominated firms underperform in management practices.
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Resumen

El objetivo de este documento es determinar, desde un enfoque contingente, la importancia que tienen
diferentes tipos de practicas administrativas clave (monitoreo del desempefio, establecimiento de
objetivos y manejo de personal) en las Pymes manufactureras mexicanas en los afios 2015 y 2018 tomando
en cuenta las trayectorias tecnologicas. Para ello, se construye un indice mediante un Analisis Factorial
Exploratorio (AFE) empleando 16 preguntas de la Encuesta Nacional sobre Productividad y
Competitividad de las Micro, Pequefias y Medianas Empresas (ENAPROCE) de 2015 y 2018.
Posteriormente se revisan los resultados diferenciando a las empresas por principal producto elaborado y
por las cuatro trayectorias tecnoldgicas de la taxonomia de Pavitt (1984). Los resultados muestran
evidencia de que las empresas basadas en la ciencia se caracterizan por obtener una puntuacién mayor en
las practicas relacionadas con el manejo de personal, mientras que las intensivas en escala y las de
oferentes especializados se enfocan en el establecimiento de objetivos. Por otro lado, las empresas
dominadas por el proveedor presentan un bajo desempefio de las practicas administrativas.

Codigo JEL: C38,L60, M11, M12
Palabras clave: practicas administrativas; pymes manufactureras; analisis factorial

Introduction

The manufacturing sector plays a central role in explaining economic growth and development because,
based on Kaldor’s (1957 and 1966) arguments, it is defined as being dynamic, innovative, employing high
levels of technology, requiring highly skilled personnel, producing positive externalities, having
increasing returns, and exhibiting forward and backward linkages with other sectors (De Jests-Almonte
et al., 2021; Rendon-Rojas & Mejia-Reyes, 2015; Sanchez & Moreno, 2016).

From this perspective, it has been argued that the high growth in the Mexican economy during
the period of import-substitution industrialization can be explained by the sustained expansion of the
manufacturing sector (Sdnchez & Moreno, 2016). In contrast, the relative stagnation of domestic
production observed over the last forty years can be associated with the tertiarization of the economy and
the slowdown in the manufacturing sector, as its share of gross domestic product (GDP) fell from 23.0%
in 1981 to 16.0% in 2021 (INEGI, 2022a; De Maria y Campos, 2019). Therefore, some authors, such as
Sanchez and Moreno (2016) and De Maria y Campos (2019), have emphasized that to promote sustained
economic growth, it is crucial to implement an industrial policy that encourages a high-value-added
industry characterized by high levels of science, technology, and innovation.

Moreover, in addition to the slowdown in the manufacturing sector, there has been considerable
heterogeneity in performance by company size in recent years, with large companies accounting for 75.5%
of value added and 94.9% of exports, despite representing only 0.8% of the total number of economic
units (INEGI, 2022b). In contrast, micro, small, and medium-sized enterprises, despite their high presence

in the economy and employment, have maintained very low levels of value added and exports, indicative
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of low performance, as generally measured by productivity. In fact, the literature shows that SMEs are,
on average, less productive than large companies. For example, CEPAL (2016) reports that the
productivity of large manufacturing companies is 7.0% and 5.0% higher than that of small and medium-
sized companies, respectively.

Therefore, recognizing the importance of manufacturing SMEs as significant generators of
employment that can contribute to inclusive economic growth, various aspects of their performance have
been studied in international and national literature. Consequently, based on Marchese et al. (2019) and
Owalla et al. (2021), the factors that influence their dynamics can be classified into external and internal
factors. The former are exogenous to the operation of companies but affect their performance; these
include institutional infrastructure, physical infrastructure, economic competition, production structure,
foreign trade, and macroeconomic stability, among others. The latter are those over which the company
has influence, such as administrative policies, organizational environment and capabilities, investments
in research and development (R&D), and innovation, among others.

In the specific case of Mexico, there is extensive literature analyzing the role of exogenous
factors in the performance of manufacturing companies. In particular, it has been found that certain aspects
of the Mexican context, such as informality (Busso et al., 2012; Hanson, 2010; Hernandez, 2013;
Hernandez, 2015; Levy, 2008; Pagés, 2010), the social security and protection model (Pagés, 2010; Levy,
2008), high production costs (Hernandez, 2015), and some other aspects, such as lack of credit and
complex and inefficient tax systems (Pagés, 2010), generate poor business performance. Nevertheless,
these external factors do not fully explain the differences in business performance by size. Therefore, it is
essential to examine the issue from a different perspective, considering the internal functioning of
organizations.

To this end, the availability of increasingly detailed data on business operations has sparked
interest in analyzing management practices and determining their impact on business performance.
Management practices are defined as actions taken by management that involve intervention in the
organization and produce desired effects or results (Barreto, 2010). Therefore, management practices can
refer to explicit, measurable routines that guide employees’ daily work, such as monitoring performance
indicators and meeting objectives, as well as to those of a more strategic nature, including accounting,
advertising, planning, mergers and acquisitions, and leadership, among others.

Under this definition, the role of management measures in enhancing business efficiency has
been highlighted, as they aim to reorganize production factors to improve efficiency (Quinn & Scur,
2021). In this sense, they can be considered a type of technology (Bloom et al., 2016). In fact, empirical
evidence shows a positive correlation between management practices and business performance,
measured in terms of productivity (Bloom et al., 2014), size, profitability, and innovation (Bloom et al.,

2022), as well as worker well-being (Scur et al., 2021).
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To understand the relation between management practices and business performance in the
context of Mexican manufacturing SMEs, it is essential to have a more detailed understanding of
management practices. Among the analyses that have been carried out are the studies by Calderon et al.
(2013) and Bruhn et al. (2012), who conducted randomized controlled trials in Mexican communities, and
Bloom et al. (2019, 2022), who used data from ENAPROCE (Spanish: Encuesta Nacional sobre
Productividad y Competitividad de las Micro, Pequefias y Medianas Empresas) 2015 and 2018. The
common denominator of these studies is that they find a positive relation between management practices
and business performance, and they also reveal great heterogeneity in the adoption of the former.
Nevertheless, the results tend to be generalized statements that ignore the particularities of each company,
as the cause of the heterogeneity found is not explained.

It is therefore essential to clarify the differences in the adoption of management practices, given
the divergence within Mexican manufacturing SMEs. Of the 32 055 economic units reported in the 2019
Economic Census, 35.3% are concentrated in the food industry subsector, accounting for only 14.2% of
added value. In contrast, the subsector of transportation equipment manufacturing, which represents 0.6%
of economic units, accounts for 31.4% of added value (INEGI, 2022b).

The international literature has sought to explain the heterogeneity in the adoption of
management practices across and within countries. Authors such as Bloom and Van Reenen (2007),
Bloom et al. (2014), and Marchese et al. (2019) state that although the adoption of good management
practices is desirable for all companies, it does not always occur, largely due to circumstantial factors such
as the degree of technological advancement. In particular, a higher level of technology means companies
tend to automate their processes and hire more qualified personnel, so the adoption of their management
practices will contrast with those of companies with a low level of technology, where less qualified
personnel predominate in routine, high-volume activities.

Therefore, the objective of this document is to determine, based on contingency theory, the
importance of different types of key management practices (performance monitoring, goal setting, and
personnel management) in Mexican manufacturing SMEs in 2015 and 2018, considering technological
trajectories according to the taxonomy proposed by Pavitt (1984) (science-based, scale-intensive,
specialized suppliers, and supplier-dominated). To achieve this objective, an index is constructed using
Exploratory Factor Analysis (EFA), which, unlike an unweighted average, identifies the most relevant
variables from a set of variables and detects those that provide little information or are redundant.
Subsequently, an analysis is performed, differentiating by the main product manufactured and by
technological trajectory.

This document is divided into four additional sections. The first section reviews the literature
and analyzes management practices from a contingency theory perspective. The second section provides

a contextual analysis that describes some characteristics of manufacturing SMEs, based on data from the
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2019 Economic Census and the 2018 ENAPROCE. The third section describes the methodology used to
calculate the index. The fourth section presents the results, which are differentiated by product and

categorized according to Pavitt’s (1984) taxonomy. Finally, the main conclusions are presented.

Management practices using contingency theory

To explain the differences in the adoption of management practices among Mexican manufacturing SMEs,
this section presents the main determinants of their adoption. First, those synthesized by Bloom and Van
Reenen (2007, 2010) that relate to companies’ context and characteristics are described. Subsequently,
recognizing that in the Mexican case, these determinants would not be sufficient to explain the
heterogeneity of management practices, it is proposed to conduct the analysis using contingency theory.
The basic principles of this theory are presented, and the role of technological characteristics as a
contingency variable is highlighted. Finally, Pavitt’s (1984) taxonomy is described as a tool that can
support business differentiation based on technological characteristics.

Bloom and Van Reenen (2007, 2010) compile their main determinants of management practices,
including competition in the product market, labor regulation, multinational status, family ownership, and
education, to explain the variation in these practices between and within countries. They basically argue
that: 1) competition in the product market will force companies to adopt better management practices and
eliminate poorly managed companies; 2) excessive labor regulation will limit managers’ ability to adopt
best policies related to personnel management; 3) multinational companies have better policies because
the best-managed companies are more likely to become multinationals and because they tend to export
their best policies; 4) primogeniture in family businesses can lead to poor management practices, as CEOs
are promoted based on family ties rather than talent; and 5) higher levels of education are associated with
best management practices because people are more likely to be aware of the benefits of implementing
them.

Although the listed determinants are relevant for understanding the differences in the adoption
of good management practices, it is essential to acknowledge that Mexican manufacturing SMEs face a
series of common conditions, as described in the following section. This suggests that the differences
observed could be explained by a factor that leads companies to adopt management practices tailored to
their circumstances, which motivates an analysis using contingency theory.

Contingency theory (Perrow, 1967; Thompson, 1967; Woodward, 1965) posits that an
organization operates according to its internal or external circumstances, diverging from the ideal-type
approach that establishes a definition of what is universally applicable. Therefore, it is not possible to

assert that all management practices are equally important and that it is desirable to adopt all of them.
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Nonetheless, it can be asserted that, under similar circumstances, companies will develop specific
management practices that lead to greater efficiency. This approach is found in the works of Bloom and
Van Reenen (2007), Bloom et al. (2014), and Marchese et al. (2019).

Specifically, Bloom and Van Reenen (2007), when measuring management practices focused
on performance monitoring, goal setting, and personnel management, found that the adoption of
management practices will depend on the balance between costs and expected benefits, agency problems
generated by the gap between the interests of shareholders and managers' and the heterogeneity of
companies.

Meanwhile, Marchese et al. (2019) note that management practices may be irrelevant in
traditional, low-tech markets, as these markets face an extremely competitive environment in which the
source of competitive advantage lies in low prices, thereby creating little incentive to implement such
measures. In contrast, in high-tech environments, management practices are more relevant, as these
companies require entrepreneurs and workers to develop new skills to grow.

Likewise, Bloom and Van Reenen (2007) and Bloom et al. (2014) acknowledge that it cannot
be said with certainty that one measure is superior to another, as each company employs the measures that
best suit its unique environment. Specifically, the most innovative companies with the most human capital
generally focus on staff incentives, while companies that are more intensive in physical capital focus more
on monitoring measures and objectives.

Contingency theorists generally consider the organization’s environment, size, and strategy as
contingency variables. Nevertheless, the technological characteristics of companies have become a critical
contingency factor. Similarly, various taxonomies have been identified in the literature to categorize
companies based on their technological characteristics. Among these, Pavitt’s (1984) proposal stands out.
Following Woodward’s (1965) conceptual framework, Pavitt reduces the wide diversity of companies,
defined by size, industry, and type of innovation, into four technological trajectories: supplier-dominated,
scale-intensive, specialized supplier, and science-based companies.

The first focuses on traditional activities based on the use of natural resources; its source of
innovation comes mainly from equipment and material suppliers, so the appropriation of technological
advantages is limited. The second refers to industries where economies of scale are relevant, i.e., those
that produce standard materials (raw materials) and durable consumer goods. In this case, innovation can
come from within, by creating specialized departments, or from outside, by creating a symbiotic relation
with specialized suppliers. The third refers to small, specialized companies that supply equipment and
instruments to other companies. There is generally a symbiotic relation between mass production

companies and their specialized equipment suppliers, with the former providing operational expertise,

! The latter may not be interested in adopting good management practices due to the effort involved.
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testing facilities, and even design and development resources to specialized equipment suppliers, while
the latter provide knowledge and experience. The fourth refers to companies that use advanced technology
and conduct research and development; they are generally encouraged to appropriate innovations through
patents and tacit knowledge.

Table 1 presents Pavitt’s (1984) technological trajectories, as classified by Dutrénit and
Capdevielle (1993), which categorize SMEs based on their primary products?. In general, products from
supplier-dominated companies include minerals, food, beverages, textiles, clothing, leather, leather
products, footwear, wood, wood products, furniture, and paper. Those corresponding to scale-intensive
companies include the manufacture of paper, basic chemicals, glass, basic metals, machinery and
electrical appliances, radio, television, and communications equipment and devices, as well as
transportation equipment. As for specialized suppliers, they are linked to the production of general-
purpose and special-purpose machinery, as well as medical devices and optical and precision instruments.
Science-based companies are related to other chemical products (predominantly pharmaceuticals) and

office, accounting, and computer machinery.

Table 1
Pavitt’s taxonomy (1984), according to the main products produced
Technological trajectory Product code and name
Dominated by the (11) coal, lignite, and peat, (12) crude oil and natural gas, (13) uranium and
supplier thorium ores, (14) metallic ores, (15) stone, sand, and clay, (16) other minerals,
(17) electricity, gas, steam, and hot water, (18) water, (21) meat, fish, fruit,
vegetables, oils, and fats, (22) dairy products, (23) cereal milling products,
starches, starch products, and other food products, (24) beverages, (25) tobacco
products, (26) textile yarns, threads, and fabrics, (27) textile articles other than
clothing, (28) knitted or crocheted fabrics and clothing, (29) leather, leather
products, and footwear, (31) wood, cork, straw, and plaiting materials, and (38)
furniture
Intensive in scale (32) pulp, paper, paper products, printed matter, and related items, (33) coke
oven products, refined petroleum products, and nuclear fuel, (34) basic
chemicals, (36) rubber and plastic products, (37) glass, glass products, and
other non-metallic products, (39) waste or scrap, (41) basic metals, (42) metal
products, except machinery and equipment, (46) electrical machinery and
equipment, (47) radio, television, and communications equipment and devices,
and (49) transportation equipment.
From specialized (43) general-purpose machinery, (44) special-purpose machinery, and (48)
suppliers medical devices, optical and precision instruments
(35) other chemical products, and (45) office, accounting, and computer
equipment
Source: created based on Dutrénit and Capdevielle (1993) and the Central Product Classification version
1.1 issued by the United Nations Statistical Commission (2002).

Based on science

2 The classification was based on the three main products manufactured by the company, which are variables
reported in ENAPROCE and coded according to the Central Product Classification version 1.1 issued by the United
Nations Statistical Commission (2002).
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Although the taxonomy proposed by Pavitt (1984) has received various criticisms?®, such as
classifying by industry rather than by company, leading to some companies that manufacture a similar
product but with completely different technologies being classified in the same way*, it is one of the best
known and most widely accepted, as well as offering a suitable classification for contingency analysis

(Souitaris, 2002).

Characteristics of Mexican manufacturing SMEs

Mexican manufacturing SMEs exhibit distinct characteristics due to a series of structural and functional
deficiencies that have hindered their performance. To inform readers about the current state of these
companies, statistics on variables of interest are provided, based on the latest data from the Economic
Census and ENAPROCE.

The 2019 Economic Census recorded 32 055 economic units classified as SMEs in the
manufacturing sector, representing 0.7% of the national total. They also employ 1 460 011 workers,
equivalent to 5.4% of the national total, and their gross census value added amounts to 679 308.1 million
pesos, representing 6.8% (INEGI, 2022b).

Likewise, according to data from ENAPROCE 20183 (INEGI, 2022c¢), of the total number of
manufacturing SMEs (which in this case amounts to 30 605 units®), only 5.8% have foreign capital
participation; in 38.6% of cases, the manager or CEO makes the decisions; 8.9% are suppliers to a foreign
or multinational company; 5.9% are integrated into a production chain; 9.5% had access to sources of
financing; and 14.6% provided training. Regarding the educational level of their workers, 3.4% have no
education, 59.2% have basic education, 23.9% have upper secondary education, and 13.5% have higher
education. In terms of variables related to innovation, 10.2% of companies registered or applied for patents
or trademarks, 25.1% had some form of certification, and 16.8% introduced product, process,
organizational, or marketing innovations to the market.

Additionally, poor management practices persist across performance monitoring, goal setting,
and personnel management. Regarding performance monitoring measures, it was found that although
considerable effort is being made to adopt best practices, the score remains divided. Specifically, 65.4%

of companies responded to problems that arose in the production process, but only 13.3% implemented a

3 Other criticisms are listed in Archibugi (2001).

4 One example is the footwear industry, since although various companies may use traditional technology, depending
on their main production, they may have a very different technological base (Morales et al., 2018).

> In some cases, the percentage provided for SMEs includes data from microenterprises because it is not reported
separately.

6 Since it is based on the National Statistical Framework of Economic Units (MENUE), based on the Mexican
Business Statistics Registry (RENEM) and updated to the third quarter of 2017.
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continuous improvement process to prevent similar problems. On the other hand, 60.3% of companies did
not monitor key performance indicators, and most companies that did monitor indicators reported
reviewing only one or two indicators per month.

Regarding objective setting, 28.9% of companies did not have production objectives, and those
that did focused mainly on short-run objectives (less than 1 year). Additionally, 25.4% of companies with
production objectives reported that all managers and most workers in the production area were aware of
them.

In terms of personnel management, 54.9% of companies do not promote non-managers, and
67.4% do not promote managers. Likewise, 76.7% of companies rarely or never reassign or dismiss a non-

manager when they perform poorly, and this percentage rises to 82.9% for managers.

Calculation of the management practices index

To perform a comprehensive contingency analysis of management practices in Mexican manufacturing
SMEs, an index is calculated from 16 ENAPROCE questions. Its construction is described in detail below,

including the source of information, sample selection and cleaning, and the empirical methodology.

Source of information

To understand the breadth of what measuring management practices entails and to generalize beyond case
studies, the work of Bloom and Van Reenen (2007, 2010) stands out. The authors developed instruments
to evaluate management practices in various countries and contexts. These instruments are based on
explicit, formal, frequent, and specific policies related to performance monitoring, goal setting, and
personnel management (Bloom et al., 2019); consequently, they are more easily measurable. The
instruments are: the World Management Survey (WMS) and the Management and Organizational
Practices Survey (MOPS), which evaluated these areas in US companies using closed-ended questions.

The MOPS has been significant because it has been implemented in Australia, China, Colombia,
Denmark, Finland, Germany, Japan, the Netherlands, Pakistan, the United Kingdom, and Mexico (Scur
et al., 2021). In Mexico, INEGI (Spanish: Instituto Nacional de Estadistica y Geografia) conducted the
ENAPROCE survey in 2015 and 2018, which included some questions that were exact copies of the 2010
and 2015 MOPS in the United States (Bloom et al., 2019).

Based on the above, the data used in this research were obtained from ENAPROCE, an INEGI
study conducted in 2015 and 2018 to gain an in-depth understanding of some characteristics of

manufacturing SMEs. The 2015 survey collects data from 2014 and 2013, depending on the type of

9
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question, as well as from the start of the company or the interview (June-July 2015). Likewise, the 2018
survey does the same for 2017 and 2016, depending on the type of question, and also from the start of the
company or the interview (October-November 2018). Additionally, this survey comprises eighty-five
questions, divided into twelve sections covering various topics. For this research, 16 questions are used:
five related to performance monitoring, three to goal setting, and eight to personnel management, as shown

in Table 2.

Table 2
ENAPROCE questions related to management practices
Question ..
Category umber Definition

PA1 What happens when a problem arises?
PA2 Number of key performance indicators (KPIs)

Performance . . .

monitorin PA3 Frequency with which managers reviewed KPIs

& PA4 Frequency with which non-managers reviewed KPIs

PAS Location of scoreboards
PA6 Description of the objectives calendar

Goal setting PA7 Difficulty in achieving objectives
PAS8 Knowledge of operational objectives
PA9 What are non-manager performance bonuses based on?
PA10 Percentage of non-managers receiving performance bonuses
PA11 What are managers’ performance bonuses based on?
PA12 Percentage of managers receiving performance bonuses

Personnel . .

PA13 Promotion criteria for non-managers

management . S
PA14 Promotion criteria for managers

When is a non-manager with poor performance reassigned or
PA15 .
dismissed?

PAl6 When is a poorly performing manager reassigned or dismissed?
Source: based on ENAPROCE 2015 and 2018.

Following the approach of Bloom et al. (2019), questions are normalized so that best policies
receive a score of 1, worst policies receive a score of 0, and companies that report partial performance in

their policies receive an intermediate score’.
Sample selection and cleaning
The 2015 ENAPROCE sample was obtained by considering the companies registered in the Directory of

Timely Results of the 2014 Economic Censuses, while the 2018 ENAPROCE sample was based on the

National Statistical Framework of Economic Units (MENUE; Spanish: Marco Estadistico Nacional de

7 See the appendix to Bloom et al. (2019) for more details on the normalization of responses.
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Unidades Econdmicas) based on the Statistical Registry of Businesses in Mexico (RENEM; Spanish:
Registro Estadistico de Negocios de Mexico) updated to the third quarter of 2017.

To ensure the companies were statistically representative, they were stratified by size, sector,
and state, and a simple random sample was selected within each stratum. Company size was classified as
micro, small, medium, or large, based on the number of employees and total revenue. The sector of activity
was based on SCIAN 2013, which includes manufacturing, trade, and private non-financial services. The
state refers to the company’s location.

To illustrate, for ENAPROCE 2018, 180 aggregations were obtained by combining the 16
strategic sectors and the 32 states. The sample size was calculated based on the stratum size, the desired
confidence level, and the acceptable sampling error. In both surveys, a 95.0% confidence level and an
expected non-response rate of 15.0% were considered. The 2015 survey used a relative error of 10.0%,
and the 2018 survey used an error of 8.0%. Thus, the sample size of the 2015 ENAPROCE for SMEs in
the manufacturing sector was 4 224 economic units, and that of 2018 was 4 131 units.

Based on the ENAPROCE data, it was necessary to refine the sample to obtain consistent results.
To this end, companies were eliminated that: 1) did not report the product they manufactured or the
strategic sector to which they belonged (262 companies in 2018), 2) were engaged in trade or services
(173 companies in 2015 and 158 companies in 2018), and 3) did not provide scores for more than 10
questions referred to in ENAPROCE (883 companies in 2015 and 811 in 2018). The purging resulted in
samples of 3 168 companies for 2015 and 2 900 for 2018.

Empirical methodology for index calculation

To construct the management practices index, EFA? is used to reduce the 16 ENAPROCE questions
related to management practices (which may be difficult to understand and describe) to a certain number
of common factors, replacing the original variables with minimal loss of information.

Basically, EFA expresses the observed variables as a function of both common and specific
unobserved factors. In mathematical terms, it seeks to explain p observable variables X 1,X 2,...X pas
a linear combination of k<p common factors F 1,F 2....F k and a single factor for each variable
e_l,e 2,...e_p. Additionally, 1_jh corresponds to the factor loading of variable j in factor h. It can be

expressed in matrix form:

8 For more details on the use and application of EFA, it is recommended to consult Hayes (2022) and Kline (2023).
11
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X1 Ly L2 Lk F1 e,
X:z _ et : 15, . lz:k F‘z " e:z
Xp px1 lpl lp2 lpk pxk Fk kx1 ep px1
(1)
In short, this means that:
prl = prkaxl + epx1
2)

Therefore, the problem to be solved by the FA consists of estimating the coefficients 1_jh for
j=1,...,p variables and h=1,...,k factors of the factorial matrix L, which are called estimated factor
loadings.

Considering that the main purpose of FA is to explain the greatest variability present in the
original variables with a minimum number of factors, it is important to identify the variance of variable
X. To do this, EFA assumes that the common factors are standardized variables that are not correlated
with each other. Therefore: 1) the covariance matrix of the common factors corresponds to the identity
matrix E(FF*' )=I, and 2) the expectation of the common factor vector is a null vector E(F)=0. This implies
that the variance of each variable is decomposed into two parts: the communality, which is the variance
explained by the common factors, and the specificity, which is the specific variance of each variable®. In

mathematical terms, the variance of variable X can be expressed as:

V=13 + 15+ 1+ wf j=l..p
©)
where ljzl + 11-22 + 11-2p corresponds to the variance explained by the common factors, known as
communality, and @_j*2 represents the specific variance of each variable, known as specificity.

As suggested in Figure 1, to carry out the EFA, it is necessary, in principle, to perform reliability
and validity tests to ensure the viability of the analysis; subsequently, if the result is positive, factor
extraction is performed; then, the number of factors to be considered is determined; then, orthogonal
rotation methods are applied to facilitate the interpretation of the factor matrices; finally, the factor scores
are estimated and the index is constructed in which the weights assigned to each factor correspond to the

proportion of variance in the data matrix (Martinez & Sepulveda, 2012; Pedn & Pérez, 2015; Pérez, 2004).

9 To see the complete procedure, see Pérez (2004).
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Conduct Determine Orthogonal Estimation
reliabilit Factor the number rotation of factor
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and validity of factors to : .
CpP Varimax construction
tests extract

method of the index

Figure 1. Process for obtaining the index.
Source: created based on the empirical methodology described.

In this study, three tests were applied to assess the reliability and validity of the data. These tests
were: visual analysis of the correlation matrix, Bartlett’s sphericity test, and the Kaiser-Meyer-Olkin
(KMO) sample adequacy measure. Factor extraction aims to obtain the factors that explain the greatest
variability in the original data; therefore, the principal component extraction method, which maximizes
variance, was applied.

To determine the number of factors to be used, the criteria of eigenvalue, sedimentation, and
percentage of variance were considered. Subsequently, factor rotation was performed, the sole purpose of
which was to facilitate the interpretation of the factor matrices without altering the explained variance. In
this research, Varimax orthogonal rotation was used to ensure that the factors were uncorrelated. Finally,
the factor scores were estimated using the regression method and obtained by weighted averages.

Applying the FA to the 16 questions of the ENAPROCE in 2015 and 2018, it was determined
that the technique was viable because a positive result was obtained in the aforementioned reliability and
validity tests: 1) the determinant of the correlation matrix is close to 0, indicating that there is a high linear
dependence between the variables, i.e., there is redundant information that can be grouped into factors; 2)
Bartlett’s sphericity test rejects the null hypothesis that the correlation matrix is an identity matrix, which
means that there are sufficient significant correlations between the variables to conduct FA; and 3) the
KMO statistic measures the degree of suitability of the data for FA by comparing the magnitudes of the
observed correlations with the partial correlations. A KMO value between 0.5 and 1 indicates that PCA is
appropriate (Sudarez, 2007). In this case, the KMO values of 0.637 for 2015 and 0.647 for 2018 are
acceptable.

Once the factors were extracted using the principal component extraction method and the three

selection criterial® were applied, it was determined that six factors should be retained for the 2015 sample

10 1n relation to the variance percentage criterion, factors explaining at least 65% of the total variance were retained.
In this regard, there is no established percentage to meet this criterion; nonetheless, authors such as Hair et al. (2010)
establish a minimum of 60%.
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and five for the 2018 sample. Figure 2 shows the sedimentation graphs for the two samples, and Table 3
shows the results of the factor extraction.
The KMO sample adequacy measure compares the magnitudes of the partial correlation

coefficients to those of the correlation coefficients.

Scree plot of eigenvalues after factor Scree plot of eigenvalues after factor

3

Eigenvalues
2
!

|

——

T T ' ' | T
0 5 10 15 0 5 10 15
Number Number

Figure 2. Sedimentation graphs.
Source: created using data from ENAPROCE 2015 and 2018.

Table 3
Results of factor extraction using the principal component extraction method from the 2015 and 2018
samples

2015
Factor Intrinsic value Ratio Cumulative
Factor 1 3.1266 0.1954 0.1954
Factor 2 2.1568 0.1348 0.3302
Factor 3 1.8888 0.1181 0.4483
Factor 4 1.3543 0.0846 0.5329
Factor 5 1.1114 0.0695 0.6024
Factor 6 1.0162 0.0635 0.6659

2018
Factor 1 3.3840 0.2115 0.2115
Factor 2 2.1117 0.1320 0.3435
Factor 3 1.8180 0.1136 0.4571
Factor 4 1.3462 0.0841 0.5412
Factor 5 1.1726 0.0733 0.6145
Factor 6 0.9874 0.0617 0.6762

Source: created using data from ENAPROCE 2015 and 2018

After rotating the factors, it was found that the first factor depends on questions about return
bonuses, the second on questions about key performance indicators, and the third on questions about
reassignment or dismissal for poor performance. The following factors vary depending on the sample. In
2015, the fourth factor relates to promotion criteria, the fifth to questions about company objectives,

actions in response to problems, and the location of scorecards, and the sixth to the difficulty of achieving
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rth factor concerns certain questions about company objectives, and the fifth

concerns the remaining questions.

These differences

in the latter factors may be due to changes in organizational culture. In 2015,

the culture may have been more individualistic and focused on promotion and recognition. In 2018, the

culture may have been more collaborative and focused on company objectives. Subsequently, the factor

scores were estimated, and

a weighted-average index was created. To obtain the weighting assigned to

each factor, the variance explained by each factor is redistributed. The result of this distribution is

presented in Table 4.

Table 4

Proportion of variance explained by each factor and factor weighting of the 2015 and 2018 samples

Factor Proportion of variance Cumulative variance Weighting
explained ratio
2015
Factor 1 0.1701 0.1701 0.2554
Factor 2 0.1192 0.2892 0.1790
Factor 3 0.1067 0.3959 0.1602
Factor 4 0.1032 0.4991 0.1550
Factor 5 0.102 0.6011 0.1532
Factor 6 0.0648 0.6659 0.0973
2018
Factor 1 0.1721 0.1721 0.2801
Factor 2 0.1197 0.2918 0.1948
Factor 3 0.1095 0.4013 0.1782
Factor 4 0.1081 0.5094 0.1759
Factor 5 0.1051 0.6145 0.1710

Source: created using data from ENAPROCE 2015 and 2018

Once the factors have been

index (API) is calculated as

estimated and their respective weights obtained, the management practices

follows:

IPA;5 = 0.2554f, 15 + 0.1790f, 15 + 0.1602f; 15 + 0.1550f, 15 + 0.1532f5 15 + 0.0973f ;5

IPA18 = 0.280

“)

)

Finally, for comparative and presentation purposes, the index is rescaled to range from 0

(lowest performance) to 1 (best performance). In mathematical terms, based on Pedn and Pérez (2015),

the adjustment consisted of:
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IPA1 — min (IPAI)
max(IPA;) — min (IPA;)

IPAs; =

(6)

Results obtained

The management practices index measures the degree of adoption of basic and core strategies for the
smooth running of businesses, such as performance monitoring, setting challenging goals, and personnel
management. Table 5 presents the calculation of this index for manufacturing SMEs in Mexico for 2015
and 2018. In general, the results are similar to those of Bloom et al. (2022), who, when calculating the
index using unweighted averages, obtain means of 0.462 and 0.474 for the same years. This convergence
in results suggests that Mexican companies score low in the implementation of management practices.
In comparison, Bloom ef al. (2019) calculated the index for a sample of 35 000 manufacturing
companies in the United States in 2010 and 2015, obtaining a score of 0.615. In addition, Bloom et al.
(2012) compared the index between countries on a scale of 0 to 5 and found that countries such as the
United States, Canada, and Australia had scores of 3.35, 3.17, and 3.02, respectively, while Mexico
obtained a score of 2.92. Mexico’s low score on the management practices index, compared to other
countries, suggests a lag in adopting key strategies for competitiveness and business growth. This result
suggests that Mexican SMEs may be missing out on opportunities to enhance their productivity,

efficiency, and profitability.

Table 5
Opverall results of the management practices index for the 2015 and 2018 samples
Std. Performance Goal Personnel
Sample . Mean L .o .
Companies Deviation monitoring setting management
2015 3168 0.455 0.188 0.526 0.627 0.371
2018 2 900 0.422 0.196 0.521 0.623 0.398

Source: created using data from ENAPROCE 2015 and 2018

Table 5 presents the results categorized by policy type. The first corresponds to policies related
to performance monitoring, which refers to a company’s ability to control its internal operations and use
this control to drive continuous improvement. The second relates to how companies set the right
objectives. The third relates to personnel management, which tracks how a company promotes and
rewards its employees based on their performance.

The data indicate that Mexican manufacturing SMEs score moderately on management practices
focused on setting objectives and monitoring performance, suggesting they have a clear vision of what

they want to achieve and how to measure their progress, but they still have opportunities to improve the
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implementation and monitoring of their plans. Nonetheless, they score remarkably low on personnel
management policies, indicating a lack of effective systems to attract, motivate, and retain human talent,
which, in turn, affects their competitiveness and productivity. To this end, it would be desirable for
Mexican manufacturing SMEs to adopt best practices in human resource management, such as
performance evaluation, continuous training, employee participation, and recognition of achievements, to
raise the national average.

Thus, Negron (2020) found strong relations between the impact of human resource management
and people’s productivity, providing evidence for paying special attention to human resource
management. Through an EFA, Jaimes, Luzardo, and Rojas (2018) determined that group behavior factors
(participation, conflict management, organizational culture, leadership, and training and development)
and social environment factors in the workplace (motivation, job satisfaction, cohesion, and organizational
climate) explain 62.3% of the variability in the human dimension of labor productivity.

Likewise, standard deviations of 0.188 and 0.196 were presented for 2015 and 2018,
respectively. Therefore, when comparing these data with the standard deviation of 0.152 reported by
Bloom et al. (2022) for the United States, a greater dispersion in the adoption of management practices is
observed in the Mexican case, thereby denoting the heterogeneity mentioned at the beginning.

McKenzie and Woodruff (2017) demonstrated that variation in business policies explains
differences in sales, profits, and labor productivity in both microenterprises and larger firms. Furthermore,
they found that the best business policies are associated with higher survival rates and faster sales growth
in Sri Lanka, Kenya, and Nigeria. The authors concluded that a one-standard-deviation improvement in
business policies is associated with a 43.0% increase in labor productivity and a 25.0% increase in TFP.

Tables 6 and 7 present the companies classified by product, with the highest and lowest index
scores in the 2015 and 2018 samples. The companies that consistently obtained the best scores for
management practices in both years are those related to creating transportation equipment, as well as radio,
television, and communications equipment and devices, which were characterized by above-average
scores in all three areas of management practices. In contrast, companies engaged in yarn, thread, and

textile production showed notably low levels across all three types of practices in both years.

Table 6
Results of the management practices index by product created from the 2015 sample
. # Index  Performance Goal Personnel
Location Product created . .
Companies mean settin management
1 Transportation equipment 166 0.524
2 Waste or scrap 10 0.520
Radio, television, and
3 communications 36 0.513

equipment and devices
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. # Index  Performance Goal Personnel
Location Product created . L .
Companies mean monitorin, settin, management
4 Elegtrlcal machinery and 77 0510
equipment
5 Dairy products 42 0.499 0.516 0.593
24 Stone, sand, and clay 8 0.426 0.452 0.517
25 Furniture 309 0.424 0.476 0.591 0.366
26 Beverages 16 0.407 0.623 0.258
Office, accounting, and
27 . 8 0.400 0.216
computer equipment
oy Yams, threads, and 24 0395 0.490 0.556 0.311
textile fabrics
Total 3168 0.455 0.526 0.627 0.371

Notes: The data presented correspond to the mean of the indices obtained by companies classified within
each technological trajectory.
The total may not add up because the information on tobacco companies has been anonymized in
accordance with the confidentiality criteria of the INEGI Microdata Laboratory.

The index score obtained by each type of company was compared with the others according to the
following color scale:

I:l Lower I:l Medium - Higher

Source: created using data from ENAPROCE 2015

Table 7
Results of the management practices index by product created from the 2018 sample
. VS. # Index Performance  Goal Personnel
Location Product created . .o .
2015 Companies mean  monitorin setting management
Radio, television,
1 12 and.commumcatlons 36 0529
equipment and
devices
) 12 Stone, sand, and 5 0.508
clay
3 | o [Iransportation 153 0.480
equipment
4 6  Basic metals 69 0.472
5 3 Rubber and plastic 119 0471
products
Wood, cork, straw,
26 | 8 and plaiting 48 0.389 0.460 0.623 0.389
materials products
27 1 25 Waste or scrap 5 0.385 0.447 0.656 0.420
28 na, Urapiumand 12 0.384 0.492 0.597 0.368
thorium ores
Knitted or crocheted
29 1 8 fabrics and clothing 173 0.368 0.474 0.611 0.353
30 | 2 Yams threads and 11 0335 0.482 0.609 0.287
textile fabrics
Total 2 900 0.422 0.521 0.623 0.398
Notes:
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The data presented correspond to the mean of the indices obtained by companies classified within each
technological trajectory.

The total may not add up because the information on tobacco companies has been anonymized in
accordance with the confidentiality criteria of the INEGI Microdata Laboratory.

The index score obtained by each type of company was compared with the others according to the
following color scale:

Lower I___I Medium ! Higher
n.a.: not applicable
Source: created using data from ENAPROCE 2018

On the other hand, some companies occasionally obtained a good score in one year, but in the
next year their score dropped significantly, such as companies engaged in waste or refuse processing',
which in 2015 ranked second for best management practices due to an outstanding score in the
performance monitoring category, while in the other categories they had an average score; nevertheless,
in 2018 they fell 27 positions due to a 24.6% reduction in their performance monitoring score.

The above implies that good management practices are adopted jointly, meaning that measures
tend to reinforce each other and that a company that performs well in one category will likely perform
well in others, consistent with the findings of Athey and Stern (1998). Documenting and sharing
management practices within the organization enables it to learn from its past experiences. This
knowledge can be transformed into concrete actions, thus strengthening its capacity to improve results
and respond more quickly and efficiently to the various changes in the context of SMEs. If measures are
not taken to analyze, systematize, and disseminate the knowledge gained through programs and projects,
there is a risk that mistakes will be repeated, positive experiences will be overlooked, and opportunities
to optimize policies will be lost. Therefore, to achieve better results, policies must necessarily act together,
as one alone will not generate lasting change.

In this regard, according to Martinez, Maldonado, and Pinzén (2013), customer orientation,
competency orientation, and cross-functional coordination have a positive and significant influence on
innovation levels in Mexican manufacturing SMEs. These findings indicate that greater collaboration
across departments within the organization and the strategic alignment of management practices
significantly enhance the innovative capacity of SMEs. The authors conclude that isolated improvements
in a single management practice are insufficient to realize the innovative potential of these companies
fully.

Differentiating companies by their technological characteristics, companies are distinguished
by exceptional performance in a specific aspect of management practices. For example, the transportation

equipment industry, as mentioned in the introduction, is one of the most important among manufacturing

1 A similar case can be observed in companies that produce stone, sand, and clay.
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SMEs and is characterized by its scale-intensive nature. Therefore, although its management practices are
high in all areas, the establishment of objectives stands out. The analysis in Table 8 provides a more in-
depth examination of the results by technological characteristics.

Table 8 shows the results obtained by technological trajectories according to Pavitt’s taxonomy
(1984). For the 2015 and 2018 samples, it was found that science-based and scale-intensive companies
achieved higher management practice scores, while specialized supplier companies achieved average
scores, and supplier-dominated companies achieved the lowest scores.

Science-based companies focused on adopting sound personnel management practices, while
scale-intensive and specialized suppliers scored higher in goal setting. In addition, supplier-dominated
companies performed poorly in all three aspects of management practices. This is consistent with
contingency theory, which posits that companies will specialize in certain measures according to the
conditions of their environment, particularly their technological trajectory.

Science-based companies, characterized by innovation and greater human capital, perform well
across all management practices but score higher in personnel management than other companies. In other
words, these types of companies aim to improve their workers’ skills and knowledge by incentivizing
them through effective policies, such as performance bonuses, clear promotion criteria, and fair
procedures for resignation or dismissal in cases of poor performance.

In contrast, scale-intensive and specialized supplier companies, characterized by their intensive
use of physical capital and reliance on low-skilled workers, focus on policies related to setting production
targets. Thus, economies of scale are crucial for this type of company, so they will focus on increasing
their production rather than incentivizing their staff.

As for supplier-dominated companies, which focus on traditional manufacturing activities, they
possess mature, widely disseminated technologies, which means that, as Marchese et al. (2019)
anticipated, management practices are relatively unimportant. In other words, the source of competitive
advantage for these companies lies in offering standardized products at low prices, so there may be little

incentive to improve their management practices due to the associated costs.

Table 8
Results of the management practices index by technological trajectories for the 2015 and 2018 samples
Classification # Companies Mean Perfomgnce anl Personnel
monitoring setting management

2015

Based on science 258 0.483

Intensive in scale 1296 0.467

From specialized suppliers 281 0.460

Supplier-dominated companies 1333 0.438 0.503 0.595 0.362

Total 3168 0.455 0.526 0.627 0.371
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Classification # Companies Mean Perfomgnce Go_al Personnel
monitoring setting management
2018

Intensive in scale 1161 0.440 0.410
Based on science 191 0.429 0.510 0.620
From specialized suppliers 358 0.422 _ 0.633 0.386
Supplier-dominated companies 1190 0.403 0.501 0.599 0.385

Total 2 900 0.422 0.521 0.623 0.398

Notes:

The data presented correspond to the mean of the indices obtained by companies classified within each
technological trajectory.

The total may not add up because the information on tobacco companies has been anonymized in
accordance with the confidentiality criteria of the INEGI Microdata Laboratory.

The index score obtained by each type of company was compared with the others according to the
following color scale:

Lower I:l Medium - Higher
Source: created using data from ENAPROCE 2015 and 2018

Implementing management practices improves organizational performance. For example, Pérez
et al. (2018) observed that SMEs in Sonora with continuous access to technology can maintain better
customer relations and increase productivity and competitiveness. Gosnell, List, and Metcalfe (2020) also
measured employee productivity using four management practices: performance monitoring, performance
feedback, goal setting, and social incentives. They found that these measures, especially monitoring and
goal setting, significantly increase employee productivity, resulting in cost savings for the company.

In this research, companies that performed worst in personnel management also performed
worst in performance monitoring. These companies were grouped as supplier-dominated, as they have
little interest in innovating their products because their competitive advantage lies in reducing costs.

Regarding personnel management, Bandiera et al. (2020) state that differences in productivity
among small businesses are due to the hiring of leaders. Companies that hire leaders tend to perform
better, and it takes three years for a new CEO to make a relevant impact. In Mexico, management positions

in SMEs are filled by family members, which may contribute to poor personnel management practices.
Conclusions

The objective of this document is to determine the importance of different types of key management
practices (performance monitoring, goal setting, and personnel management) in Mexican manufacturing
SMEs in 2015 and 2018, considering technological trajectories from a contingency approach. To this end,
an index was calculated using EFA, and the results were analyzed, differentiating companies by the

products they manufactured and their technological trajectories, according to Pavitt’s taxonomy (1984).
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The management practices analyzed were: performance, setting demanding objectives, and
personnel management. The results are consistent with contingency theory, which states that companies
will act according to their circumstances, meaning that not all companies will adopt best management
practices despite their apparent benefits; instead, they will adopt them rationally. Furthermore, depending
on their technological characteristics, they will prefer to adopt certain management practices over others,
especially in the short run, based on tacit knowledge.

A relevant finding was the evolution of performance over time. Companies that initially
performed better in 2015 experienced a decline in 2018, suggesting that management practices are
dynamic and subject to change over time. When analyzing differences between companies, it was
observed that those engaged in the production of capital goods and durable consumer goods tended to
perform better in goal setting and personnel management. Likewise, science-based and scale-intensive
companies showed greater overall adoption of management policies. Nevertheless, despite these
advances, Mexican SMEs still have deficiencies in some areas, especially in personnel management. This
information suggests that there is considerable room for improvement in human resource management.

Based on these findings, several recommendations can be made. First, it is essential to design
customized support programs tailored to each SME’s specific characteristics. Second, it is necessary to
strengthen entrepreneurs’ capacities in key areas such as personnel management, goal setting, and
continuous improvement. Additionally, the adoption of continuous improvement models should be
encouraged, as they can contribute to improved long-run performance.

Regarding the design of personalized support programs, these must be focused not only on
financing but also on training through monitoring, meeting objectives, and proper personnel management,
which generates benefits such as reduced staff turnover. Specifically, training focused on increasing the
adoption of good management practices may be irrelevant in supplier-dominated companies, as the
entrepreneur has no incentive to adopt them.

In contrast, a science-based or scale-intensive company will seek to implement all three types
of measures, but will focus particularly on personnel management or goal setting, respectively. In general,
there is evidence that business training maintains a strong association between business practices and
company performance. Therefore, it is recommended that training courses be comprehensive and
consistent to lead to significant changes in business practices, thereby impacting company sales and
profits.

The future research agenda should broaden the analysis to a wider set of management practices
and deepen its relation with other performance indicators, such as productivity and profitability. It is also
necessary to update the survey used in this study to incorporate new variables and reflect changes in the
business environment. Conducting longitudinal studies will allow for the analysis of the evolution of

management practices over time and their impact on business performance.
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