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Abstract 

 

This paper analyses supplier firms’ characteristics that are associated to outsourcing using a 

probit model.  Results show that the characteristics that increase suppliers’probability to 

involve in outsourcing are the share of foreign ownership, the propensity to export, size of 

the firm, productivity, wages of blue collar workers, low skilled labour, the share of raw 

materials that are imported, and the dummy variables for subsidiary and unionization.  

When we control industry specific effects, results show that supplier firms involved in 

outsourcing are concentrated in labour intensive industries such as textile and wearing 

apparel manufacturing, plastic products and basic metals. We can also observe that these 

firms are more likely to use low skilled labour and pay lower salaries than non-outsourcing 

firms. This is consistent with the labour cost saving motivation of outsourcing from the 

contractor’s perspective.  
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1. Introduction 
 

Outsourcing has been practiced by an increasing number of firms over the last two decades. 

However, empirical evidence analysing the firm’s decision to outsource are mainly focused 

on the buyer’s position in developed countries Antras and Helpman (2004); Tomiura (2005); 

Girma and Görg (2004); Görg, Hanley and Strobl (2004); Diaz-Mora (2006 and 2008) and Holl 

(2008). From the empirical and theoretical evidence available until now, we can understand 

only one aspect of outsourcing. The present study aims to provide further empirical 

evidence focusing in the characteristics that are associated to outsource from the 

perspective of the subcontractor or supplier. The analysis is centered on the Mexican 

manufacturing sector using firm level data for 1991, 1998 and 2000. 

 

One of the limitations to analyse the determinants of outsourcing from the supplier’s 

perspective is the lack of theoretical and empirical evidence related to the topic. To identify 

the determinants of outsourcing in less developed countries (LDC), the first part of the paper 

includes a review of literature related to this topic. We derive the empirical model taking 

into account of the variables that are important for contractors and that may also determine 

why suppliers are engaged in outsourcing. 

 

2. Determinants of Outsourcing in developed countries 

 

To date, empirical evidence using firm-level data remains limited and has focused on the 

buyer’s decision to outsource in developed countries: Girma and Görg, (2004) for some UK 

manufacturing industries,  Tomiura, (2005)  for Japan, Holl (2008) and Diaz-Mora (2006 & 

2008) for Spain and Cusmano et al., (2006) for Italy (see Table 2). 

Girma and Görg (2004), study empirically the firm’s decision to outsource and the effect of 

outsourcing on that firm’s productivity
2
. Outsourcing is defined as the contracting out of 

activities that were previously performed within the firm, to subcontractors outside the 

boundaries of the firm
3
. The analysis is performed using establishment-level data from 1980 

to 1992 for three broad UK manufacturing industries: chemicals, mechanical and instrument 

                                                           

2
 The study does not make any differentiation between foreign or domestic outsourcing because the authors are more 

interested in the firm’s specific characteristics that determine outsourcing. 
3
 This definition does not include non-industrial services such as accounting, consulting, cleaning or transportation. 
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engineering, and electronics
4
. Each of the three industries is analysed separately, due to the 

degree of heterogeneity that may exist across firms and sectors. Results show that high 

wages, foreign ownership and productivity are positively related to the firm’s outsourcing 

intensity. 

Tomiura (2005), uses a cross-section firm-level data for 118,300 Japanese manufacturers. 

The author analyses the determinants of foreign outsourcing intensity using as explanatory 

variables the log of productivity, the intensity of computer usage (this tests for cost-

reduction effect of IT), physical-capital ratio and human-capital ratio, the R & D intensity, 

size of the firm and industry dummies to control for industry-specific factors. The author 

finds that less than three percent of the firms in the sample are outsourcing their production 

overseas and about half of the firms outsource in the domestic market. The results show 

that firms are more likely to outsource overseas when their productivity is higher and when 

their products are more labour intensive.  Finally, industries such as leather products, rubber 

products, apparel, electric machinery and precision instruments have a relatively high 

percentage of outsourcing overseas.  

Diaz-Mora and Triggero (2008) analyse the determinants of outsourcing production using a 

panel of 93 Spanish manufacturing industries at the 3-digit level of NICE (Rev 1) from 1993 to 

2002. One characteristic that makes this survey particularly interesting is that it includes 

outsourcing as a variable and is defined as the production performed by other firms.  Results 

show that higher unit labour costs are related to higher levels of outsourcing. This result 

refers to the cost saving reason for outsourcing and is consistent with the results obtained 

by Girma and Görg (2004). The dummy variable high skills, exhibits a positive and significant 

coefficient, showing that the likelihood of high-skilled labour industries to contract out 

internal production is higher. The authors find positive correlation between firm size and 

outsourcing decisions, which can be explained due to the fact that large firms face lower 

fixed entry costs for outsourcing.  The results also show that outsourcing is higher in labour 

intensive industries such as the textile sector, wearing and apparel, footwear, publishing and 

printing, fabricated metal products and shipbuilding and aerospace industry.  

Previous studies suggest that the main drivers for outsourcing are related to the reduction of 

production costs as well as higher flexibility for the firm to face changes in demand. 

However, Holl (2008), argues that the firms’ decision to outsource is also associated with 

                                                           

4
 This is the first paper that analyses the determinants of outsourcing at the firm level. 
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higher agglomeration economies. The author uses a panel for Spanish manufacturing and 

includes characteristics of the firm such as wages, size, age, foreign ownership, demand 

fluctuations, agglomeration variables and industry dummies. The results suggest that the 

firm’s decision to subcontract is not only associated with characteristics like size, labour 

costs, age, fluctuations in demand and industry dummies but also with agglomeration. In 

other words, firms located in larger industrial areas have higher probabilities to outsource. 

The model also includes interaction variables between wages, size of the firm and the 

location show that industry agglomeration makes subcontracting more attractive for smaller 

and lower wage firms. 

Table 1. Determinants of outsourcing in developed countries 
Variables Expected Sign Authors 

Labour costs + 

Girma and Görg (2004), 

Diaz-Mora et. al (2007), 

Cusmano, et. al (2006), 

Diaz Mora (2008); 

and Holl (2008). 

Labour Productivity + 

Tomiura (2005), 

Cusmano, et. Al (2006) , 

Diaz Mora (2008). 

Degree of unionization 
(Not 

significant) 

Girma and Görg (2004) 

Firm Size + 

Girma and Görg (2004), 

Tomiura (2005), 

Cusmano, et. al (2006) and 

Holl (2008). 

Market Changes + 
Girma and Görg (2004), 

Diaz-Mora et. Al (2007). 

Skill requirement + Diaz Mora (2008). 

Physical capital ratio - Tomiura (2005). 

Human Capital Ratio - Tomiura (2005). 

Product Innovation + Diaz-Mora et. al (2007) 

Process Innovation + Diaz-Mora et. al (2007). 

R & D + 
Tomiura (2005), 

Diaz-Mora et. al (2007). 

Product Standardization - Diaz Mora (2008). 

Industry Size + Diaz-Mora et. Al (2007). 

Export Propensity + 
Diaz-Mora et. al (2007) and 

Cusmano, et. al (2006). 

Age + Diaz-Mora et. al (2007). 

Subcontract t-1 + 
Diaz-Mora et. Al (2007); 

Diaz Mora (2008). 

Market competition + Diaz-Mora et. al (2007). 

Foreign Ownership 
+ 

- 

Girma and Görg (2004), 

Diaz-Mora et. al (2006) 

Holl (2008) 

National Ownership + 
Diaz-Mora et. Al (2006), 

Holl (2008). 

Agglomeration + Holl (2008). 

Source: author’s. 
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3. Determinants of Outsourcing from a supplier’s perspective 

in developing countries 

 

Despite evidence suggesting that outsourcing is gaining importance in less developed 

countries (UNCTAD, 2004 and 2005), a small number of empirical evidence has been 

produced to analyse its determinants and impacts not only from the demand side but 

also from the perspective of the suppliers in LDC.  In this section, we review the 

empirical evidence related to the determinants of outsourcing in LDC.   

Ajayi (2003) and Taymaz & Kilicaslan (2005) are among the few researchers providing 

original contributions of outsourcing from the supplier’s perspective in Nigeria and 

Turkey respectively.  

Ajayi (2003), presents a qualitative study of the nature and scope of subcontracting 

linkages in Nigeria. In the study, 68 contracting firms were interviewed in 15 industrial 

estates in Lagos. To analyse the nature of subcontracting, the author distinguishes two 

types of subcontracting: specialised subcontracting and complementary subcontracting. 

The former arises from the lack of inadequate technological know-how or equipment 

from the contractor’s side. The later occurs because of low production capacity of the 

contractor to meet delivery times. The author finds that 97 percent of the surveyed 

firms are involved in speciality subcontracting by independent subcontractors and 

subcontracting practices are more frecuent in the Chemical and pharmaceutical industry 

and textiles, wearing, apparel and leather industries. Although this is more of a 

qualitative study, it helped us to understand the nature and scope of subcontracting in a 

developing country. However, due to the availability of our data it is hard to disentangle 

what kind of subcontracting are Mexican supplier firms performing. 

Aditionally, Taymaz and Kiliςaslan, (2005), offer an interesting quantitative analysis of 

the determinants of subcontracting from the perspective of both subcontractor and 

contractor in Turkey for the electronics and textile industry. Their research is more 

applied to the present study and some variables considered in the empirical model will 

be taken into account for our analysis. 

 The authors estimate two models, one for the share of subcontracted inputs 

(subcontract offering firms), and other for subcontracting output (subcontracting 
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receiving firms). The data is at the firm-level from 1993 to 2000, and the analysis uses a 

random-effects Tobit model.   

One of the strongest result that the authors find is that the existance of local clusters 

seem to be an important determinant of the subcontarcting decision for both 

subcontracting offering and receiving firms. In addition, results show that capital-

intensive firms are more likely to offer subcontracting contracts, whereas labour-

intensive firms in the textile industry are more likely to receive contracts. 

In the case of wages and size of the firms, results from in the textile industry results that 

large firms tend to subcontract out their production, while small firms are more likely to 

receive more subcontract orders. In contrast, results from the engineering industries 

show that size has a positive relationship for both subcontracting receiving and offering 

firms. 

Finally, the authors point that in the textile industry the subcontracting relations entail 

unequal power relations as suggested by the dualistic approach, while firms in the 

engineering sector subcontracting is established between equals like the 

cluster/networks approach suggests. 

Table 2. Determinants of Outsourcing in Turkish Textile Industry 

Variables Sub. Receiving 
Sub. 

Offering 

Wages - + 

 Size - + 

Number of hours worked in the 

second and third shifts 
+ - 

 Output Growth rate - + 

Number of the firms operating 

in the same sector 
+ + 

Proportion of expenditures on 

communication services to 

total sales revenue 

+ + 

Advertisement expenses + + 

Annual depreciation 

allowances 
- + 

Female + + 

Administrative - + 

Skilled - - 

Time - - 

Source: Taymaz and Kiliςaslan, (2005) 
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4. Subcontracting in the Mexican Manufacturing Industry  

 

While international sourcing has been analysed from the point of view of developed 

countries, much less is known about its significance and charachtereistics of the supplier 

firms involved in outsourcing.  This section aims to present evidence of the phenomenon in 

the Mexican context.  

The data to measure the significance of subcontracting in the Mexican Manufacturing 

Industry from 1994 to 2004 is obtained from the Annual Industrial Survey and the Export 

Maquiladora Survey (see Appendix 1). Subcontracting intensity is measured by the ratio of 

the revenue received by firms for performing other firm’s
5
 production, assembly, or any 

transformation done at any of the different stages of the production process to total 

revenue. For the firm-level analysis and econometric regressions is used the National Survey 

of Employment, Wages, Technology and Training ENESTYC, (Appendix 2). 

Fig 1. Subcontracting Intensity Ratios  

Subcontracting Intensity
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Source: Owns author calculations using Industrial Annual Survey and Export Maquiladora Surveys. 
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 It includes the Maquila and Subcontracting income received by firms. 
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 Table 3, shows a general trend of the number of supplier firms involved in 

outsourcing in Mexico. In 1991, we can observe that only 1,322 firms were 

performing Maquila 6  activities, whereas none of the firms interviewed were 

subcontracting. By 1994, this number decreased and only the 1,295 percent of the 

surveyed firms were performing Maquila or subcontracting activities. Although the 

sample size increased we can not observe a substantial increase in the total share of 

outsourcers.  

In 1998, 1,078 firms were contracted to perform other’s production tasks representing 

the 16% of the surveyed firms. Finally, by 2000 only 1,104 firms were outsourcing for 

others representing the 13.5%. The decreasing trend of outsourcing activities is 

reasonable since export Maquila activities were separated into a different Survey.  

Table 3. Number of Mexican Firms Engaged in Outsourcing 

 1991 1994 1998*/ 2000*/ 
Number of firms in 
the survey 

5,071 5242 7,429 8,856 

Number of Firms 
Subcontracted 1,322 947 1,684 1,770 

Percentage 26% 18% 23% 20% 
Source: Own´s author creation with ENESTyC data. 

Source: Own’s author calculations with statistics from Industrial Annual Survey. 

 

 Fig 2 shows the evolution of subcontracting from 1991 to 2000. We can not observe 

a sharp increase of number of firms subcontracted. In fact, during this period the 

number of firms subcontracted increased only the 34 percent. 

 

 

 

 

 

                                                           

6
 Maquiladora refers to a factory that imports materials and equipment on a duty-free and tariff-free basis for 

assembly or manufacturing and then re-exports the assembled product. The plant owner pays duty only on the 

value added. 

 



 9 

 

Fig 2. Evolution of subcontracted firms in Mexico 

 

Source: ENESTYC  

5. Econometric model  

 

We model outsourcing decisions as a function of a number of variables, which capture 

suppliers-specific characteristics. We propose six different probit specifications to test the 

explanatory power of a number of the variables. The equations can be written as: 

Equation 1: 

itititititit LsizeityLproductivExportsForeignout ∈+++++= 43210 %)Pr( βββββ  

Where i denotes firm and t is the year. The dependent variable is the probability to engage 

in outsourcing as supplier. 

The dependent variable is the probability that a firm involves in outsourcing which is equal 1 

if the outsourcing ratio is greater than 60 percent; 0 otherwise. The cut-off point of 60 

percent has been chosen to identify the main characteristics of the suppliers with high 

outsourcing ratios versus the ones with low outsourcing ratios. This percentage has been 

selected since the number of supplier firms engaged in outsourcing gradually increases from 

this cut-off point (see Appendix 3). In addition, when we compare the behaviour of the ratio 

of outsourcing versus the independent variable propensity to export (Appendix 3: charts a, b 

and c) we can observe that after the 60 percent threshold, the level of exports in 1998 (chart 

b) and 2000 (chart c) surges, whereas in 1991 it drops down. Therefore, this cut-off point is 

useful to capture some differences in the behaviour of low and high outsourcing suppliers. 

(1) 
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The first equation includes four independent variables. The first explanatory variable is a 

dummy for foreign ownership of the firm. The variable takes the value of 1 if the firm has 10 

percent or more foreign ownership, 0 otherwise.  

Foreign is included  as over the last decades the increase in outsourcing to developing 

countries can be partly explained as a movement or shift of firms’ value chain functions from 

developed countries (Hansen, 2008). Therefore, we can expect a positive relation of 

outsourcing and foreign ownership if the relocation of these activities is through foreign 

direct investment. 

Exports represents the export intensity and is measured by the ratio of )/( SalesExports .This 

variable tries to identify the outward orientation of the firm. We can expect a positive 

relationship between outsourcing and exports for two reasons. Firstly, if developed 

countries use subcontracting as a means of cost reduction in labour intensive segments, we 

might expect that the outsourced production in Mexico will be exported to a foreign 

country. Secondly, by engaging in outsourcing collaboration with MNCs, domestic suppliers 

in developing countries have the opportunity to gain access to foreign markets.  

Productivity is measured by the log of the ratio of annual output to total men-hour ( )itit LQ . 

The variable test the hypothesis that firms subcontracted to performs other’s production 

works might have higher productivity than firms which are not involved in any 

subcontracting at all.  

The variable size is given by the log of the number of employees per firm; the variable tries 

to capture many size-related characteristics not captured by other variables. For instance 

probably larger firms are more likely to be subcontracted because they have better 

reputation or they have the capacity to produce or assemble large quantities as compared to 

small firms.  Conversely, probably a lot of subcontracting tasks are given to small firms, 

because large firms are not able to produce everything or maybe they just want to focus in 

their core activities.  

Equation 2 

it
bc
it

wc
it

dir
itit

itititit

LwagesLwagesLwagesLsize

ityLproductivExportsForeignout

∈+++++

+++=

7654

3210 %)Pr(

ββββ

ββββ
 

 

(2) 
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The second equation includes the annual per-capita wage for directors, white collar and blue 

collar workers: bcwcdir LwagesLwagesLwages ,, . These variables test the hypothesis that wages 

are a determinant to be subcontracted, for instance if contractors are subcontracting to 

other firms as a costs cut-cutting strategy we would expect that salaries of the supplier firms 

will be lower than the rest of the firms not subcontracted.   

Equation 3 

ititititit

it
bc
it

wc
it

dir
itit

itititit

DExpRDunionirmDQualityyDsubsidiar

LageLwagesLwagesLwagesLsize

ityLproductivExportsForeignout

∈+++++
++++++

+++=

&

%)Pr(

131211109

87654

3210

βββββ
βββββ

ββββ

 

 

The third equation includes more control variables such ad the age of the firm, a dummy for 

subsidiary, quality control, imported raw materials, a dummy to identify if the firm has a 

union and a dummy for investment in research and development. 

Outsourcing can either attract supplier firms from abroad or it can open up opportunities for 

domestic firms to become suppliers of specific segments of the production chain. Empirical 

evidence
7
 suggests that firms in many countries are subcontracting abroad a wide number of 

activities ranging from product design, production of intermediate inputs, assembly, 

marketing, and after sales service, etc.  For this reason we include the dummy variable 

subsidiary to assess if being a subsidiary is a determinant for engaging in outsourcing.  

Grossman and Helpman (2003), emphasize that it is clear that the production of inputs is an 

important activity of foreign subsidiaries, and this activity has been increasing at a fast pace. 

Thus, we also include a dummy variable for foreign subsidiary to distinguish between foreign 

and domestic subsidiaries (see equation 4). 

However, one limitation of our data it that we cannot distinguish whether the subsidiary 

firm involved in outsourcing is vertically integrated or it is working under arm’s lengths 

contracts.  

Antràs (2003) provides evidence using intrafirm US imports in overall US imports. The author 

shows that capital-intensive intermediate goods, such as chemical products, tend to be 

imported to the US within the boundaries of the multinational firms, while labour intensive 

                                                           

7
 see Campa and Goldberg (1997), Feenstra (1998), Hummels et al. (2001), Yeats (2001), Gattai (2008). 

(3) 
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goods, such as textiles, are imported from non-affiliated firms.  The author also shows that 

the share of intra-firm imports by multinationals as a share of total U.S. imports is higher, 

the higher the capital-labour ratio in the exporting country. For instance, U.S. imports from 

capital-abundant countries, such as Switzerland, tend to involve multinationals, while import 

from labour abundant countries, such as Egypt are likely to be arm’s length. 

Taking Antràs arguments, we will assume that subcontracted production exported by 

Mexican suppliers in labour abundant industries is arm’s length rather than intra-firm trade. 

The variable age is included, as many of the supplier firms engaged in outsourcing might 

have established over the last two or three decades due to the advantages offered by the 

free trade agreements and the Maquiladora Programme. Therefore, we expect a negative 

relationship between age and outsourcing. 

Imported raw materials irm is included to control the origin of the raw materials used for the 

production process. For instance, Maquiladoras import materials and equipment on a duty 

and tariff free basis for assembly or manufacturing and then re-exports the assembled 

product usually to the country of origin. Since a large proportion of suppliers engaged in 

outsourcing are Maquiladora firms, we expect a positive relation on imported raw materials 

and outsourcing. 

We also include a dummy variable for union, which captures the degree of unionization of 

the supplier firm. Unionized firms may act to increase labour costs as they enforce the firms 

to abide by the union work rules. Therefore, if contractors are using outsourcing as a cost-

saving strategy they might contract firms with no unions or unions with low bargaining 

power. Thus, we expect a negative relationship between outsourcing and unions. 

Outsourcing opens up the opportunity of upgrading to developing country supplier firms. To 

test this hypothesis, we include a dummy variable for quality control and expenditure in 

research and development. If this hypothesis holds, we expect a positive relation between 

outsourcing and quality control and expenditure in research and development. 
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Equation 4 

it
l
it

m
it

h
itit

itititit

it
bc
it

wc
it

dir
it

ititititit

SkillsSkillsSkillsbDforeignsu

DExpRDunionirmDQualityyDsubsidiar

LageLwagesLwagesLwages

LsizeityLproductivExportsForeignout

∈+++++

++++
+++++

++++=

17161514

131211109

8765

43210

&

%)Pr(

ββββ

βββββ
ββββ

βββββ

 

One of the questions that we are interested in exploring is related to the functions in which 

suppliers are involved or specialised. We want to explore if these functions are more 

intensive in labour or capital. To control for skills intensity of the suppliers, we include the 

variables l
it

m
it

h
it SkillsSkillsSkills ,,  corresponding to three different levels of education: highly 

educated, medium educated, and low educated (see table 4 for further description of the 

data). 

Equation 5 

it
cnc
it

nc
it

ae
it

tm
it

me
it

l
it

m
it

h
itit

itititit

it
bc
it

wc
it

dir
it

ititititit

TechTechTechTech

TechSkillsSkillsSkillsbDforeignsu

DExpRDunionirmDQualityyDsubsidiar

LageLwagesLwagesLwages

LsizeityLproductivExportsForeignout

∈++++

++++++

++++
+++++

++++=

222120
&

19

1817161514

131211109

8765

43210

&

%)Pr(

ββββ

βββββ

βββββ
ββββ

βββββ

 

The previous equation controlled for skills, but in order to have a deeper understanding of 

the kind of activities that are produced by suppliers, we include a dummy variable to control 

for the technology used by the firms. The survey distinguished five different types of 

machines and equipment cnc
it

nc
it

ae
it

tm
it

me
it TechTechTechTechTech ,,,, & (see table 4): 

Equation 6 

itit
cnc
it

nc
it

ae
it

tm
it

me
it

l
it

m
it

h
itit

itititit

it
bc
it

wc
it

dir
it

ititititit

IndustryTechTechTechTech

TechSkillsSkillsSkillsbDforeignsu

DExpRDunionirmDQualityyDsubsidiar

LageLwagesLwagesLwages

LsizeityLproductivExportsForeignout

∈+++++

++++++

++++
+++++

++++=

23222120
&

19

1817161514

131211109

8765

43210

&

%)Pr(

βββββ

βββββ

βββββ
ββββ

βββββ

 

Although we have included different firm-specific characteristics in our specifications, it does 

not take into account a potential unobserved heterogeneity across industries. This is likely to 

occur, due to the concentration of suppliers in different sectors. For instance, Hansen et al. 

(2008), state that outsourcing in developing countries is extensively concentrated in low 

value-added activities related to standardised products and services. 

(4) 

(5) 

(6) 
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In order to deal with such heterogeneity and identify the industries in which Mexican 

suppliers are concentrated, we estimate a model including a dummy variable for the 54 

manufacturing industries.  

Table 4. Variable Description 

Variable Description of the variables 

Outsourcing ratio Ratio of income received of subcontracting per unit of total output 

Export propensity Ratio of total exports to output 

Foreign Ownership = 1 if the firm has 10 percent or more foreign ownership, 0 otherwise. 

Labour Productivity Value added per unit of hourly labour 

Wages 
Log of annual per-capita wages (directors, white collar, blue collar 

workers) deflated to 1994 pesos by the main price producer index (INPP). 

Size of the firm Log total number of employees in the firm 

Age Log age of the firm 

Foreign Subsidiary = 1 if plant is a subsidiary of a foreign firm, 0 otherwise. 

Quality control  = 1 if a firm has a quality certification, 0 otherwise. 

Imported raw materials (%) Percentage of imported raw materials 

Union 
Dummy variable =1 if the majority of the workers are covered by a 

collective bargaining agreement, =0 otherwise. 

Investment in R & D  Dummy investment in Research & Development=1 ; 0 otherwise 

Skills 

Level of education (percentage of low, medium and high skilled labour). 

Low skilled-labour: elementary school (0 to 6 years of education) 

Medium skilled: secondary school and high-school (more than 6 years 

less than 12 years) 

High skilled: bachelor degree and postgraduate studies (more than 12 

years of education). 

Foreign Dummy variable=1 if foreign assets>=10%; 0 otherwise. 

Type of technology used (%) 

- Manual equipment 

- Machines and tools 

- Automatic equipment 

- Numerical control 

- Computerised numerical control 

- Robots 

Industry 

Dummy variable =1 if the establishment is in the four-digit CMAP 

classification (Mexican Classification of Activities and Products), 0 

otherwise. 

 

6. Exploratory Analysis 

 

Table 5 reports the means of the explanatory variables for low outsourcing and high 

outsourcing supplier firms with outsourcing ratios lower and greater than 60 percent in 

1991, 1998 and 2000. Significant differences between the two types of firms can be 

observed over the three waves of the survey.  

Firstly, more than 40 percent of the supplier firms engaged in outsourcing in the three waves 

of the survey are foreign.  This might be explained by the fact that MNCs in developed 

countries tend to relocate activities to countries where production costs are considerably 

lower, such as Mexico. 



 15

Table 5. Summary statistics 

 1991 1998 2000 

Variables 
Low 

Out. 

High 

Out. 

Low 

Out. 

High 

Out. 

Low 

Out. 

High 

Out. 

 Mean Mean Mean Mean Mean Mean 

Ratio Outsourcing (%) 1.63 97.19 1.05 97.76 0.81 98.55 

Foreign (%) 12.53 41.37 9.27 47.87 8.16 45.45 

Exports (%) 8.13 3.80 11.59 60.88 10.18 60.79 

Productivity 41.61 14.15 30.90 12.77 27.55 8.80 

Per-capita annual wages directors
1/

  155.09 121.77 159.12 152.28 136.16 135.77 

Per-capita annual wages white 

collar
1/

 

33.90 31.65 35.79 39.12 31.10 33.58 

Per-capita annual wages blue collar
1/

 15.38 13.50 16.27 16.89 14.71 14.39 

Size  (number of employees) 305.92 378.31 258.69 818.85 222.69 861.33 

Age 23.25 13.82 20.56 8.7 21.47 15.80 

Subsidiary (%) 20.35 41.38 32.24 61.26 29.11 61.25 

Quality control (%) n/a n/a 22.26 40.02 25.74 47.63 

Imported raw materials (%) 19.67 49.28 14.46 47.78 13.58 50.66 

Union (%) n/a n/a 59.86 54.67 55.26 53.98 

Investment in R & D (%) 48 39 33.05 29.79 28.81 31.90 

Low skilled labour  

(% of total labour) 

43.20 58.20 26.30 49.23 31.45 40.53 

Medium skilled labour  

(% of total labour) 

46.02 34.77 61.66 45.09 57.97 52.88 

High skilled labour  

(% of total labour) 

10.78 7.03 12.04 5.67 10.57 6.59 

Foreign subsidiary (%) 7.62 30.88 8.80 43.95 8.00 41.88 

Manual equipment (%) 20.21 21.19 31.54 31.48 33.58 29.98 

Machines and tools (%) 38.95 44.57 32.03 35.59 30.61 32.77 

Automatic equipment (%) 20.86 15.59 25.12 23.24 25.90 25.87 

Numerical control (%) 6.09 4.55 2.71 2.87 2.74 2.93 

Computerized numerical control (%) 4.20 3.64 5.23 4.75 5.39 6.64 

Robots (%) 0.68 0.51 0.42 0.69 0.46 1.05 

Total number of firms 4,433 638 6,412 1,017 7,674 1,182 

1/
 Thousand of pesos 1994=100 

Source: Enestyc, 1992, 1999 and 2001. 

 

Secondly, firms involved in outsourcing tend to be larger in terms of number of workers. 

Probably because the activities in which these firms concentrate are more labour intensive, 

such as 3220, 3831, 3832 and 3212 (see table 6). Moreover, these industries also register the 

larger number of high outsourcing firms. For instance in 1991, 46 percent of the total of high 

outsourcing firms are concentrated in these four industries and by 1998 and 2000 more than 

50 percent. We can also observe that there is a twofold increase of number of firms in 3220, 

3831 and 3832.  

Regarding the age of the firms, suppliers engaged in outsourcing tend to be younger thatn 

non-outsourcing firms. This might indicate that due to the policies offered by the 

government to attract FDI, many new firms in Mexico have started operations over the last 

two decades, especially under the Maquiladora scheme.  
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Table 6. Industries concentrating the larger number of high outsourcing firms 

Industry 1991 1999 2000 

3220 Manufacture of wearing apparel except footwear 119 240 280 

3831 Manufacture of electrical industrial machinery and apparatus 81 118 162 

3832 
Manufacture of radio television and communication equipment 

and apparatus 47 99 109 

3212 Manufacture of made-up textile goods except wearing apparel 47 51 60 

Source: Author. 

 

Note also in table 5, that nearly 50 percent of raw materials used by the suppliers involved in 

outsourcing are imported. This is expected as a great part of supplier‘s subcontracted are 

Maquiladora firms and they rely on imported raw materials. 

Labour productivity tends to be considerably lower for the suppliers engaged in outsourcing 

than for the firms with lower outsourcing ratios. This result is surprising, as we were 

expecting that supplier firms contracted by other firms were more productive than non-

outsourcing firms. This might indicate that productive firms are not interested in engaging in 

outsourcing or that probably the segments in which the subcontracted activities are 

concentrated are more labour intensive activities.  For instance, a significant number of high 

outsourcing suppliers are concentrated on the manufacture of wearing and apparel. Due to 

data aggregation, we cannot distinguish the specific activities in which these firms specialize 

or the kind of products whether these firms are sewing clothes or cutting the fabric. Further 

disaggregation of data might be of help to explain the differences in productivity, as a 

sewing firm is more labour intensive than a cutting firm.  

We can also observe that suppliers who outsource are more likely to use lower skilled labour 

and pay lower salaries than non-outsourcing suppliers. This is consistent with the labour cost 

saving motivation of outsourcing from the perspective of the contractor. It is also supported 

by the fact that wages are lower for blue-collar workers as compared to wages of blue-collar 

workers of non-outsourcing firms.  

These preliminary findings on productivity and wages are similar with those of Puyana and 

Romero (2005), shown in table 7. Although, the authors distinguish between Maquiladora 

and Non-maquiladora activities; we can compare our results on the basis that most of the 

supplier firms involved in outsourcing are Maquiladora firms. 

Table 7 shows selected variables of the performance of non-Maquiladora and Maquiladora 

industry in Mexico. Overall, we can note that employment, value added, average wages and 
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productivity have increased in both Maquila and Non-Maquila industries from 1988 to 2000. 

However, value added, average wages and productivity are lower for Maquiladora firms, 

particularly in the wearing an apparel industry.  

 

Table 7. Selected variables of the performance of the non-Maquiladora and Maquiladora 

in Mexico. 

Year 

Employment 
1/

 Wages 
2/

 Value Added 
2/

 Average wages
3/

 Productivity 
3/

 

Non-

Maquila 
Maquila Non-Maquila Maquila Non-Maquila Maquila 

Non-

Maquila 
Maquila 

Non-

Maquila 
Maquila 

Automotive Industry 

1988 0.27 0.07 7,032 1,360 16,416 1,746 26.26 18.5 61.31 23.75 

1993 0.35 0.1 9,828 2,059 25,417 2,686 28.24 19.93 73.03 26.01 

1995 0.32 0.12 7,983 2,390 23,000 3,199 24.73 19.79 71.25 26.49 

1999 0.46 0.19 11,207 3,936 40,408 5,005 24.27 20.27 87.52 25.77 

2000 0.5 0.22 13,114 4,688 47,401 5,469 26.18 26.18 94.62 25.33 

Electric and Electronic Industry 

1988 0.25 0.13 4,999 2,291 8,763 2,843 19.72 18.1 34.56 22.46 

1993 0.29 0.16 6,478 3,015 11,372 3,670 22.16 19.32 38.9 23.51 

1995 0.31 0.19 6,443 3,569 12,401 4,574 22.11 18.83 40.63 24.13 

1999 0.49 0.33 10,180 6,633 23,550 7,787 20.66 19.97 47.79 23.44 

2000 0.57 0.39 12,434 8,366 27,737 9,297 22 21.57 49.08 23.97 

Wearing and Apparel 

1988 0.22 0.03 2,393 296 6,091 387 10.98 9.58 27.94 12.51 

1993 0.23 0.05 2,902 538 7,393 698 12.59 10.6 32.06 13.75 

1995 0.23 0.08 2,450 812 7,103 1,156 10.52 10.07 30.49 14.33 

1999 0.39 0.22 3,928 2,243 9,912 2,961 9.96 10.09 25.14 13.33 

2000 0.42 0.25 4,638 2,728 10,395 3,386 10.96 10.94 24.57 13.58 

Total 

1988 3.03 0.37 61,675 6,072 178,416 7,562 20.29 16.43 58.79 20.47 

1993 3.31 0.53 79,694 9,324 219,934 11,529 24.08 17.72 66.45 21.9 

1995 3.07 0.62 66,625 10,781 217,582 14,174 21.73 17.33 70.95 22.79 

1999 3.91 1.14 80,482 19,736 296,631 24,243 20.58 17.26 75.85 21.2 

2000 4.1 1.29 83,853 24,021 317,092 27,481 21.9 18.69 77.3 21.39 

Source: Puyana and Romero (2005). 
1/

 Millions of workers 
2/

 Million of pesos 1993=100 
3/

 Thousand of per-capita pesos 1993=100 

 

 

7. Results  
 

Tables 8-13 present results of probit estimates for the 1992, 1999 and 2001 ENESTYC 

Surveys respectively. All the models use robust standard errors to avoid of possible 

heterosckedasticity problems. 

Starting with the firm-specific characteristics in 1991, coefficients in the cross-section 

estimates of columns 1 to 6 in tables 8 and 9 show high level of significance levels in key 

variables like export propensity, foreign ownership, imported raw materias, etc.  and are 

generally in line with the results we were expecting to obtain.  

Supplier firms who are foreign, subsidiaries, import their raw materials and who are larger 

are more likely to engage in outsourcing.  
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In the case of the variable exports, we can see that overall is statistically significant but has a 

negative relationship with the probability to outsource. This relationship is completely 

different to the results we were expecting. By exploring the data, we can find that out of 638 

firms with outsourcing ratios greater than 60 percent, only 35 firms export their production. 

Thus, the small sample of exporting firms does not give us robust results to explore the 

relationship between outsourcing and exports. To get consistent assertions of this 

relationship we will wait to see the results of the regressions for the following waves of the 

survey.  

We can also observe a negative relationship between productivity and the probability to 

engage in outsourcing. As mentioned in the descriptive analysis, this result is surprising as 

we were expecting a positive relationship between outsourcing and productivity.  

There are many reasons to suspect that firms engaged in outsourcing have negative 

productivity. Firstly, activities in which outsourcing firms are involved are more labour 

intensive such as apparel and electronics industries where more labour is needed to 

assemble electronic items or stitch clothes. Secondly, the problem with Maquiladoras is that 

a great part of the value added is made up of wages. For instance, in 1993 approximately 74 

percent of the value added in the Maquiladora was made up of wages and in 2000 it reached 

approximately the 80 percent (Puyana and Romero, 2005). Therefore, productivity of 

suppliers relies on wages and since suppliers’ main comparative advantage is given by low 

wages, productivity will remain low unless outsourcing suppliers start moving up to more 

capital in tensive activities. 
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Table 8. Determinants of Outsourcing: Probit Estimation and Marginal Effects 1991 

 Model 1 Model 2 Model 3 

Independent Variables Coefficients Marginal 

Effects 

Coefficients Marginal 

Effects 

Coefficients Marginal 

Effects 

Constant -0.673***  1.381  1.680*  

 (0.092)  (0.820)  (0.852)  

Foreign 1.275*** 0.189 1.293*** 0.165 0.632*** 0.074 

 (0.065) 0.010 (0.075) 0.010 (0.081) 0.010 

Exports -1.417*** -0.210 -1.439*** -0.183 -1.771*** -0.208 

 (0.187) 0.026 (0.214) 0.025 (0.224) 0.024 

Log Productivity -0.487*** -0.072 -0.506*** -0.064 -0.456*** -0.054 

 (0.028) 
0.004 

(0.037) 
0.005 

(0.037) 
0.004 

Log Size 0.131*** 0.019 0.120*** 0.015 0.148*** 0.017 

 (0.022) 0.003 (0.029) 0.004 (0.031) 0.004 

Log per-capita   -0.186*** -0.024 -0.163** -0.019 

Wages directors   (0.056) 0.007 (0.060) 0.007 

Log per-capita   0.153 0.020 0.079 0.009 

Wages white collar   (0.086) 0.011 (0.089) 0.010 

Log per-capita   -0.151 -0.019 -0.077 -0.009 

Wages blue collar   (0.085) 0.011 (0.087) 0.010 

Log Age     -0.321*** -0.038 

     (0.038) 0.005 

Dummy Subsidiary     0.269*** 0.035 

     (0.074) 0.011 

Share of Imported      1.029*** 0.121 

raw materials     (0.098) 0.011 

Investment in      -0.217*** -0.026 

R & D     (0.065) 0.008 

Log likelihood -1.4e+03  -1.0e+03  -941.614  

Prob. chi-squared 586.512  459.653  581.565  

Pseudo r-squared 0.237  0.259  0.331  

N 4,882  4,027  3,995  

Robust standard errors in parenthesis 

* Significant at 10%; ** significant at 5%; *** significant at 1%. 

 

Table 9 shows three additional specifications controlling for skills, type of techonology used 

in the production process and industry heteregoneity. We can observe that the different 

types of technology used do not appear to be a good predictor for the general strategy of 

outsourcing. However, firms with low skill and medium skill labour are highly significant 

determinants of outsourcing. 

In the last column, we also include 54 industry dummys to control for industry specific 

effects. After removing insignificant industries, we can find that firms in industries 3212, 

3213, 3220, 3720, 3831 and 3832 have greater porbability of engaging in outsourcing as 

suppliers. 
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Table 9. Determinants of Outsourcing: Probit Estimation and Marginal Effects 1991 

Independent Variables 

Model 4 Model 5 Model 6 

Coefficients Marginal 

Effects 

Coefficients Marginal 

Effects 

Coefficients Marginal 

Effects 
Constant -2.267  -2.151  -2.062***  

 (1.219)  (1.222)  (0.586)  

Foreign 0.717*** 0.079 0.723*** 0.0788 0.887*** 0.096 

 (0.119) 0.013 (0.118) 0.0130 (0.090) 0.010 

Exports -1.810*** -0.200 -1.825*** -0.1987 -1.921*** -0.207 

 (0.231) 0.024 (0.230) 0.0238 (0.205) 0.022 

Log Productivity -0.403*** -0.045 -0.406*** -0.0442 -0.417*** -0.045 

 (0.041) 0.005 (0.040) 0.0048 (0.036) 0.004 

Log Size 0.046 0.005 0.061 0.0067 0.368*** 0.046 

 (0.037) 0.004 (0.038) 0.0041 (0.077) 0.011 

Log per-capita -0.158* -0.017 -0.151* -0.0165 1.043*** 0.112 

Wages directors (0.066) 0.007 (0.066) 0.0071 (0.107) 0.012 

Log per-capita 0.137 0.015 0.149 0.0162 -0.336*** -0.036 

Wages white collar (0.103) 0.011 (0.104) 0.0112 (0.041) 0.005 

Log per-capita -0.014 -0.001 -0.026 -0.0029 0.027*** 0.003 

Wages blue collar (0.100) 0.011 (0.100) 0.0109 (0.006) 0.001 

Log Age -0.317*** -0.035 -0.324*** -0.0353 0.021** 0.002 

 (0.042) 0.005 (0.042) 0.0049 (0.006) 0.001 

Dummy Subsidiary 0.246* 0.030 0.245* 0.0295 0.897*** 0.173 

 (0.113) 0.015 (0.114) 0.0149 (0.129) 0.036 

Share of Imported 1.052*** 0.117 1.073*** 0.1169 0.335 0.047 

raw materials (0.106) 0.013 (0.106) 0.0125 (0.284) 0.049 

Investment in -0.182* -0.020 -0.170* -0.0186 1.334*** 0.318 

R & D (0.072) 0.008 (0.072) 0.0079 (0.122) 0.044 

Dummy Foreign 0.114 0.014 0.124 0.0146 0.174 0.021 

Subsidiary (0.155) 0.020 (0.156) 0.0198 (0.165) 0.023 

Low skilled labour 0.035*** 0.004 0.033*** 0.0036 0.791** 0.150 

 (0.007) 0.001 (0.007) 0.0007 (0.277) 0.077 

Medium Skilled 0.030*** 0.003 0.029*** 0.0032 0.295 0.039 

Labour (0.007) 0.001 (0.007) 0.0008 (0.166) 0.027 

Manual equipment   -0.001 -0.0001 0.320** 0.043 

   (0.002) 0.0002 (0.106) 0.017 

Machines and tools   -0.000 0.0000 0.780*** 0.145 

   (0.002) 0.0002 (0.179) 0.049 

Automated   -0.003 -0.0003 0.262 0.034 

equipment   (0.002) 0.0002 (0.165) 0.025 

Numerical control   -0.003 -0.0003 0.335 0.047 

   (0.003) 0.0003 (0.287) 0.050 

Computerized   -0.008* -0.0008 0.262 0.035 

numerical control   (0.003) 0.0004 (0.283) 0.045 

Robots   -0.008 -0.0009 0.887*** 0.096 

   (0.005) 0.0005 (0.090) 0.010 

3212. Fabric Mills     -1.921*** -0.207 

     (0.205) 0.022 

3213. Textile, Fabric Finishing     -0.417*** -0.045 

and Fabric Coating Mills     (0.036) 0.004 

3220. Manufacture of wearing     0.368*** 0.046 

apparel except footwear     (0.077) 0.011 

3560. Plastic Products     1.043*** 0.112 

     (0.107) 0.012 

3720. Basic Metals/except iron and steel     -0.336*** -0.036 

and include nuclear material     (0.041) 0.005 

3814. Other metallic products/except      0.027*** 0.003 

machinery and equipment     (0.006) 0.001 

3831. Machinery and equipment and     0.021** 0.002 

electric accessories     (0.006) 0.001 

3832. Electronic equipment     0.897*** 0.173 

(radio, TV and communication)     (0.129) 0.036 

3841. Automotive industry     0.335 0.047 

     (0.284) 0.049 

3842. Transport equipment and     1.334*** 0.318 

parts/except autos and trucks     (0.122) 0.044 

3850. Instruments and precision 

equipment manufacturing (includes 

    
0.174 0.021 

surgical equipment, excludes electronics     (0.165) 0.023 

Log likelihood -791.147  -785.468  -832.360  

Prob. chi-squared 560.578  576.218  729.370  

Pseudo r-squared 0.362  0.367  0.436  

N 3,472  3,472  3,847  

Robust standard errors in parenthesis 

* Significant at 10%; ** significant at 5%; *** significant at 1%. 
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Turning to tables 10 and 11, show similar results to Tables 8 and 9, with respect to the 

determinants of outsourcing. 

However, in the case of exports we can observe that the coefficient is positive and 

significant indicating that higher levels export propensity ratios are related to a higher 

probability of engaging in outsourcing as supplier. Hence, firms orientated to international 

markets would have more probabilities to engage in outsourcing. 

  

We can also observe that there is a positive relationship between outsourcing and blue-

collar wages. This is consistent with the theory which points that costs do influence the level 

of outsourcing activity (Gorg, 2000; and Egger and Egger, 2005; Swenson, 2006). 

 

Similarly, unions seem to be a significant determinant of a probability of engaging in 

outsourcing. This is explained because over the last decades an important element of firms’ 

modernization in Mexico has been the adoption of flexible methods of organizing work in 

the production lines to reduce costs. The flexible methods of organizing production refer to 

labour relations, job descriptions, length of the workday, worker mobility between tasks, 

and forms of hiring and firing. As a result, the changes had important effect on internal 

labour relations and have modified the structure of worker’s qualifications, training and 

collective bargaining. In this context, unions have been slowly loosing control over working 

conditions such as hiring, legal protection, etc. (Pozas, 2004). 
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Table 10. Determinants of Outsourcing: Probit Estimation and Marginal Effects 1998 

Independent Variables Model 1 Model 2 Model 3 

Coefficients Marginal 

Effects 

Coefficients Marginal 

Effects 

Coefficients Marginal 

Effects 

Constant -3.906***  -3.762***  -2.931***  

 (0.250)  (0.423)  (0.383)  

Foreign 0.988*** 0.007 0.932*** 0.014 0.554*** 0.007 

 (0.087) 0.003 (0.094) 0.005 (0.122) 0.003 

Exports 2.971*** 0.022 3.076*** 0.045 2.272*** 0.028 

 (0.175) 0.008 (0.196) 0.014 (0.171) 0.008 

Log Productivity -0.463*** -0.003 -0.458*** -0.007 -0.402*** -0.005 

 (0.041) 0.001 (0.047) 0.002 (0.046) 0.002 

Log Size 0.318*** 0.002 0.319*** 0.005 0.348*** 0.004 

   (0.042) 0.002 (0.045) 0.001 

Log per-capita   -0.078 -0.001 -0.046 -0.001 

Wages directors   (0.061) 0.001 (0.065) 0.001 

Log per-capita   -0.131 -0.002 -0.115 -0.001 

Wages white collar   (0.084) 0.001 (0.094) 0.001 

Log per-capita   0.242** 0.004 0.258** 0.003 

Wages blue collar   (0.092) 0.002 (0.095) 0.001 

Log Age     -0.301*** -0.004 

     (0.049) 0.001 

Dummy subsidiary     0.201 0.003 

     (0.125) 0.002 

Dummy Quality     -0.086 -0.001 

     (0.110) 0.001 

Imported raw     0.591*** 0.007 

materials     (0.139) 0.003 

Dummy Union     -0.480*** -0.009 

     (0.103) 0.004 

Investment in      -0.249** -0.003 

R & D     (0.095) 0.002 

Log likelihood -528.619  -487.795  -398.662  

Prob. chi-squared 449.582  392.927  460.081  

Pseudo r-squared 0.718  0.714  0.710  

Obs 6,096  4,680  4,531  

Robust standard errors in the parenthesis           

* Significant at 10%; ** significant at 5%; *** significant at 1%. 

 

Table 11 reports results of the other 3 specifications, showing that union and low skilled 

labour are significant determinants to engage in outsourcing as supplier. 

The last column shows that again firms in labour intensive industries are more prone to be 

involved in outsourcing. 
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Table 11. Determinants of Outsourcing: Probit Estimation and Marginal Effects 1998 

Independent Variables 

Model 4 Model 5 Model 6 

Coefficients Marginal 

Effects 

Coefficients Marginal 

Effects 

Coefficients Marginal 

Effects 
Constant -4.344***  -4.567***  -4.496***  

 (0.760)  (0.858)  (0.374)  

Foreign 0.766*** 0.013 0.777*** 0.0120 0.834*** 0.0019 

 (0.211) 0.005 (0.218) 0.0048 (0.132) 0.0008 

Exports 2.049*** 0.034 2.080*** 0.0322 2.075*** 0.0020 

 (0.178) 0.009 (0.179) 0.0086 (0.181) 0.0009 

Log Productivity -0.375*** -0.006 -0.383*** -0.0059 -0.420*** -0.0015 

 (0.049) 0.002 (0.049) 0.0017 (0.048) 0.0006 

Log Size 0.289*** 0.005 0.301*** 0.0047 0.302*** 0.0006 

 (0.051) 0.002 (0.053) 0.0015 (0.044) 0.0008 

Log per-capita -0.039 -0.001 -0.043 -0.0007 0.312*** 0.0043 

Wages directors (0.072) 0.001 (0.074) 0.0012 (0.086) 0.0019 

Log per-capita -0.105 -0.002 -0.124 -0.0019 -0.247*** -0.0043 

Wages white collar (0.103) 0.002 (0.105) 0.0017 (0.051) 0.0021 

Log per-capita 0.351*** 0.006 0.374*** 0.0058 0.094 0.0000 

Wages blue collar (0.099) 0.002 (0.100) 0.0022 (0.130) 0.0000 

Log Age -0.278*** -0.005 -0.274*** -0.0042 0.691*** 0.0000 

 (0.053) 0.001 (0.054) 0.0014 (0.147) 0.0000 

Dummy subsidiary 0.210 0.004 0.213 0.0034 -0.482*** 0.0133 

 (0.162) 0.003 (0.162) 0.0028 (0.114) 0.0109 

Dummy Quality 0.035 0.001 0.037 0.0006 0.007*** 0.0142 

 (0.118) 0.002 (0.121) 0.0020 (0.002) 0.0139 

Imported raw 0.744*** 0.012 0.793*** 0.0123 0.003* 0.0317 

materials (0.149) 0.005 (0.149) 0.0045 (0.001) 0.0123 

Dummy Union -0.503*** -0.012 -0.479*** -0.0108 0.745* 0.0252 

 (0.108) 0.005 (0.109) 0.0045 (0.299) 0.0249 

Investment in  -0.279** -0.004 -0.267* -0.0040 0.752* 0.0307 

R & D (0.105) 0.002 (0.106) 0.0020 (0.351) 0.0303 

Dummy Foreign -0.167 -0.002 -0.162 -0.0022 1.099*** 0.0188 

Subsidiary (0.244) 0.003 (0.250) 0.0030 (0.167) 0.0197 

Low skilled labour 0.018* 0.0003 0.018* 0.0003 0.988* 0.0071 

 (0.007) 0.0001 (0.007) 0.0001 (0.412) 0.0056 

Medium Skilled 0.013 0.0002 0.013 0.0002 1.070* 0.0221 

Labour (0.007) 0.0001 (0.008) 0.0001 (0.434) 0.0133 

Manual equipment 0.766*** 0.013 -0.001 0.0000 0.861* 0.0053 

 (0.211) 0.005 (0.004) 0.0001 (0.397) 0.0032 

Machines and tools   0.004 0.0001 0.527* 0.0132 

   (0.004) 0.0001 (0.245) 0.0094 

Automated    0.001 0.0000 0.938*** 0.0052 

equipment   (0.004) 0.0001 (0.251) 0.0051 

Computerized    -0.002 0.0000 0.449** 0.0123 

numerical control   (0.005) 0.0001 (0.149) 0.0085 

Robots   -0.009 -0.0001 0.728** 0.0019 

   (0.006) 0.0001 (0.222) 0.0008 

3212 Fabric Mills     0.447 0.0020 

     (0.252) 0.0009 

3214 Textile Furnishing      0.702** -0.0015 

Mills     (0.246) 0.0006 

3220 Manufacture of wearing      0.834*** 0.0019 

apparel except footwear     (0.132) 0.0008 

3410 Manufacture of pulp     2.075*** 0.0020 

paper and paperboard     (0.181) 0.0009 

3420 Publishing and printing      -0.420*** -0.0015 

and related industries     (0.048) 0.0006 

3512 Basic chemicals, excludes      0.302*** 0.0006 

basic petro chemicals     (0.044) 0.0008 

3812 Metallic frames, tanks      0.312*** 0.0043 

and industrial boilers     (0.086) 0.0019 

3814 Other metallic products/except      -0.247*** -0.0043 

machinery and equipment     (0.051) 0.0021 

3831Machinery and equipment      0.094 0.0000 

and electric accessories     (0.130) 0.0000 

3832 Electronic equipment      0.691*** 0.0000 

(radio, tv and communication)     (0.147) 0.0000 

3841 Automotive industry     -0.482*** 0.0133 

     (0.114) 0.0109 

3900 Other manufacturing industries     0.007*** 0.0142 

     (0.002) 0.0139 

Log likelihood -335.697  -331.073  -344.647  

Prob. chi-squared 487.019  507.631  553.421  

Pseudo r-squared 0.722  0.726  0.741  

Obs 3706  3706  4849  

Robust standard errors in the parenthesis           

* Significant at 10%; ** significant at 5%; *** significant at 1%. 
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Table 12 presents outcomes for 2000, which are similar to the results of previous years. 

Foreign ownership, export propensity, productivity, size, wages of blue collar workers, 

imported raw materials and unions are among the main determinants of outsourcing in the 

Mexican manufacturing industry. 

 

Table 12. Determinants of Outsourcing: Probit Estimation and Marginal Effects 2000 

Independent Variables 

Model 1 Model 2 Model 3 
Coefficients Marginal 

Effects 

Coefficients Marginal 

Effects 
Coefficients Marginal 

Effects 

Constant -4.198***  -4.872***  -3.772***  

 (0.374)  (0.864)  (0.860)  

Foreign 0.857*** 0.0004 0.846*** 0.0002 0.466*** 0.0001 

 (0.105) 0.0003 (0.120) 0.0003 (0.138) 0.0001 

Exports 3.255*** 0.0014 3.897*** 0.0009 3.484*** 0.0007 

 (0.263) 0.0012 (0.415) 0.0011 (0.405) 0.0008 

Log Productivity -0.876*** -0.0004 -0.943*** -0.0002 -0.955*** -0.0002 

 (0.058) 0.0003 (0.086) 0.0003 (0.091) 0.0002 

Log Size 0.468*** 0.0002 0.586*** 0.0001 0.543*** 0.0001 

 (0.052) 0.0002 (0.061) 0.0002 (0.064) 0.0001 

Log per-capita   -0.238* -0.0001 -0.140 0.0000 

Wages directors   (0.101) 0.0001 (0.105) 0.0001 

Log per-capita   -0.293* -0.0001 -0.452** -0.0001 

Wages white collar   (0.143) 0.0001 (0.152) 0.0001 

Log per-capita   0.665*** 0.0002 0.655*** 0.0001 

Wages blue collar   (0.168) 0.0002 (0.172) 0.0002 

Log Age     -0.224** 0.0000 

     (0.084) 0.0001 

Dummy subsidiary     0.198 0.0000 

     (0.159) 0.0001 

Dummy Quality     -0.046 0.0000 

     (0.139) 0.0000 

Imported raw     1.069*** 0.0002 

materials     (0.163) 0.0003 

Dummy Union     -0.441** -0.0002 

     (0.141) 0.0002 

Investment in      0.041 0.0000 

R & D     (0.115) 0.0000 

Log likelihood -384.527  -302.573  -269.518  

Prob. chi-squared 341.043  311.462  348.769  

Pseudo r-squared 0.784  0.811  0.832  

Obs 6,888  4,988  4,988  

Robust standard errors in the parenthesis           

* Significant at 10%; ** significant at 5%; *** significant at 1%. 

 

In this wave of the survey, techonology such as machine tools and automated equipment 

have a positive and significant effect on outsourcing. However, the type of techonology used 

by outsourcing suppliers does not seem to be very high-tech. 

The last regression of our model again shows that the activities in which subcontractors are 

involved are again labour intensive activities like 3212, 3213, 3220, 3410 (see table 13).  
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Table 13. Determinants of Outsourcing: Probit Estimation and Marginal Effects 2000 

Independent Variables 

Model 4 Model 5 Model 6 

Coefficients Marginal 

Effects 

Coefficients Marginal 

Effects 

Coefficients Marginal 

Effects 

Constant -6.342***  -7.804***  -7.850***  

 (1.215)  (1.664)  (1.042)  

Foreign 0.017 0.0000 0.387* 0.0000 0.853*** 0.0001 

 (0.249) 0.0001 (0.154) 0.0001 (0.146)    0.0001 

Exports 3.724*** 0.0001 3.710*** 0.0004 3.532*** 0.0004 

 (0.532) 0.0001 (0.549) 0.0006 (0.360)    0.0005 

Log Productivity -0.966*** 0.0000 -0.966*** -0.0001 -0.912*** -0.0001 

 (0.109) 0.0000 (0.116) 0.0002 (0.083)    0.0001 

Log Size 0.584*** 0.0000 0.596*** 0.0001 0.379*** 0.0000 

 (0.069) 0.0000 (0.069) 0.0001 (0.062)    0.0001 

Log per-capita -0.073 0.0000 -0.073 0.0000 0.369*   0.0000 

Wages directors (0.102) 0.0000 (0.101) 0.0000 (0.161)    0.0001 

Log per-capita -0.316* 0.0001 -0.313* 0.0000 0.286    0.0000 

Wages white collar (0.157) 0.0002 (0.156) 0.0001 (0.158)    0.0001 

Log per-capita 0.560** -0.0001 0.600** 0.0001 -0.443**  -0.0001 

Wages blue collar (0.200) 0.0001 (0.199) 0.0001 (0.138)    0.0001 

Log Age -0.226* 0.0000 -0.209* 0.0000 0.027**  0.0000 

 (0.099) 0.0000 (0.097) 0.0000 (0.008)    0.0000 

Dummy subsidiary -0.010 0.0001 0.165 0.0000 0.025**  0.0000 

 (0.220) 0.0002 (0.180) 0.0000 (0.009)    0.0000 

Dummy Quality 0.031 0.0000 0.062 0.0000 0.548    0.0002 

 (0.153) 0.0000 (0.155) 0.0000 (0.321)    0.0003 

Imported raw 1.149*** 0.0000 1.129*** 0.0001 1.491*** 0.0054 

materials (0.182) 0.0000 (0.182) 0.0002 (0.411)    0.0071 

Dummy Union -0.335* 0.0000 -0.347* -0.0001 1.543*** 0.0054 

 (0.148) 0.0001 (0.149) 0.0001 (0.217)    0.0050 

Investment in  0.105 0.0001 0.129 0.0000 0.694*   0.0004 

R & D (0.129) 0.0001 (0.128) 0.0000 (0.294)    0.0005 

Dummy Foreign 0.525 0.0000 0.016 0.0000 3.335*** 0.2312 

Subsidiary (0.293) 0.0000 (0.009) 0.0000 (0.634)    0.1584 

Low skilled labour 0.017 0.0000 0.014 0.0000 0.841**  0.0006 

 (0.009) 0.0000 (0.010) 0.0000 (0.312)    0.0008 

Medium Skilled 0.015 0.0000 0.015 0.0000 1.780*** 0.0121 

Labour (0.010) 0.0000 (0.011) 0.0000 (0.370)    0.0106 

Manual equipment   0.012 0.0000 0.793**  0.0005 

   (0.011) 0.0000 (0.247)    0.0006 

Machines and tools   0.015 0.0000 0.927*** 0.0009 

   (0.011) 0.0000 (0.175)    0.0009 

Automated    0.007 0.0000 0.981*** 0.0011 

equipment   (0.012) 0.0000 (0.243)    0.0014 

Numerical control   0.015 0.0000 0.621**  0.0003 

   (0.012) 0.0000 (0.224)    0.0003 

Computerized numerical control   0.387* 0.0000 0.311    0.0001 

   (0.154) 0.0001 (0.441)    0.0002 

3212. Fabric Mills     0.813**  0.0006 

     (0.290)    0.0009 

3213. Textile, Fabric Finishing and      0.853*** 0.0001 

Fabric Coating Mills     (0.146)    0.0001 

3220. Manufacture of wearing      3.532*** 0.0004 

apparel except footwear     (0.360)    0.0005 

3410. Manufacture of pulp paper      -0.912*** -0.0001 

and paperboard     (0.083)    0.0001 

3521. Pharmaceuticals     0.379*** 0.0000 

     (0.062)    0.0001 

3560. Plastic Products     0.369*   0.0000 

     (0.161)    0.0001 

3720. Basic Metals/except iron and      0.286    0.0000 

steel and include nuclear material     (0.158)    0.0001 

3814. Other metallic products/     -0.443**  -0.0001 

except machinery and equipment     (0.138)    0.0001 

3831.  Machinery and equipment and      0.027**  0.0000 

electric accessories     (0.008)    0.0000 

3832. Electronic equipment (radio,      0.025**  0.0000 

TV and communication)     (0.009)    0.0000 

3841. Automotive industry     0.548    0.0002 

     (0.321)    0.0003 

3842. Transport equipment and      1.491*** 0.0054 

parts/except autos and trucks     (0.411)    0.0071 

3850. Instruments and precision 

equipment manufacturing 

    1.543*** 

0.0054 

(includes surgical equipment, excludes 

electronics 

    (0.217)    

0.0050 

Log likelihood -212.007  -211.437  -217.531  

Prob. chi-squared 307.909  325.472  374.207  

Pseudo r-squared 0.845  0.845  0.849  

Obs 3975  3975  4661  

Robust standard errors in the parenthesis           

* Significant at 10%; ** significant at 5%; *** significant at 1%. 
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8. Conclusions 

 

Results show an interesting insight into the characteristics related to the suppliers involved 

in outsourcing. Overall, results are consistent for the three years analysed and show that the 

firm specific characteristics that increase the suppliers’ probability to involve in outsourcing 

are, the share of foreign ownership, the propensity to export, wages of blue collar labour, 

low skilled labour, the share of raw materials that are imported, and two dumy variables: 

subsidiary  and unionization.  

We can also observe that Mexico is specializing in labour intensive activities, which are 

concentrated by Maquiladoras.  

We can also observe that wages are among the main drivers of being subcontracted. This is 

consistent with Puyana et. Al (2005) findings who assert that wages are among the main 

incentives to attract foreign firms to subcontract activities in Mexico. The authors also point 

that the Maquila activities did not have the expected impact on industrialization. In this case, 

this argument of seems not to hold in the case of Mexico as it has not increased productivity 

levels, employment, and wages. Besides, due to the regulations of the Maquiladoras it has 

not created linkages with non-maquiladora firms. Maquiladoras were supossed to import all 

the raw materials to get advantage of the duty free and until 2001 they were forced to 

export all their production. Therefore, this has not opened incentives or promoted 

oportunities for domestic linkages through subcontracting. 
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APPEDIX: 

 

Appendix 1. ANNUAL INDUSTRIAL SURVEY, (EIA). 

The Annual Industrial Survey (EIA) is carried out yearly, and the data refers to the previous 

calendar year. It contains information on employment, hours, wages, expenditures 

(including whether inputs are domestic or foreign), sales, other revenues, (including revenue 

from subcontracting), inventories, and capital assets and investment. 

 

The sample includes 6,867 that were subsequently followed over time. Specific analysts in 

the INEGI offices in Aguascalientes, Mexico, follow plants over time, and double-check 

inconsistencies or sudden changes in the plant, in many cases by calling the establishment 

on the phone. As a result, the quality of the data in the EIA is better than in surveys with less 

regular contact between the INEGI analysts and the survey respondents (Verhoogen, 2007). 

 

The EIA identifies plants producing under subcontract since there is an specific question 

asking firms earnings from subcontracting. Participants in the Maquiladora program typically 

report zero value of production. For this reason the Export Maquiladora Survey is included. 

 

 

Appendix 2. NATIONAL SURVEY OF EMPLOYMENT, WAGES, TECHNOLOGY AND TRAINING, 

(ENESTYC). 

This is a firm level survey designed to cover firms of all sizes at four-digit of the 

manufacturing using the CMAP classification (Mexican Classification of Activities and 

Products) and is derived from the EIA. It is implemented with jointly efforts of INEGI 

(National Institute of Statistics, Geography and Informatics) and the Ministry of Labour, STPS 

(Secretaria del Trabajo y Prevision Social).  

The Survey is based on a representative sample of manufacturing establishments in 54
8
 

manufacturing activities and has five waves with many of the questions referring to the 

previous calendar year. The survey was conducted in 1991, 1994, 1998 and 2000 and 

                                                           

8
 Although the ENESTyC includes 54 industries, for this analysis we exclude two sectors 3511 Basic 

Petrochemicals; and 3550 Oil Refining since subcontracting practices are null. 
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includes 5,071 establishments in 1991, 5,242 in 1994; 6,840 in 1998 and 8,181 in 2000. The 

last survey was carried out in 2004 and the results have just been released. However, one 

drawback is that it changed the classification from CMAP to NAICS (North American 

Industrial Classification), and it is difficult to compare with the previous surveys. The present 

analysis does not include the last wave of ENESTYC. In addition, due to the fast growth of 

export Maquila activities in Mexico, INEGI decided to separate it into a different survey for 

the 1998 and 2000 waves, including 589 establishments and 675 respectively. Hence, by 

adding 6,840 from the Manufacturing Survey and 589 from the Maquila survey I got the 

7,429 firms in 1998. The same applies for 2000, where there are 8,181 in the Manufacturing 

survey and 675 in the Maquila. The ENESTyC Survey in 1994 was an annex questionnaire of 

the Industrial Annual Survey (EIA) and the data does not include export Maquila. Therefore, 

summary statistics are presented but for the empirical analysis it is excluded 

The sampling frame in each year was stratified by total employment, with plant with 100 or 

more employees sampled with certainty, and a sample of plants with less than 100 

employees chosen at random. In 1994 two samples were drawn, the first was probabilistic 

similar to the samples in 1991, 1998 and 2000, but Maquiladora plants were excluded. The 

second sample was a follow-up sample for the 1991, and all respondents to the 1991 survey 

that could be traced were included. Only few Maquiladoras were included through this 

follow-up sample (Verhoogen, 2007).  

The Survey was designed as separate cross-sections, not as a panel, but since large 

establishments have been sampled with certainty, it is possible to trace them and construct 

a panel with around 906 firms. In addition, many questions changed in the questionnaires 

between waves, but several key variables are comparable across years.  

The ENESTYC is divided into two sections. The first part comprises qualitative data regarding 

the organization of the firm, quality procurement, R & D activities, and training practices. 

The second part includes more descriptive information regarding the economic 

characteristics of the firms such as output, size, age, ownership, salaries, output destination, 

country of origin of the of raw materials, subcontracting practices, employment 

disaggregated by skills and educational attainments, technology, etc.  

The ENESTyC is very broad and contains very rich information. However, one of its pitfalls is 

that since it comprises both qualitative and quantitative data sometimes it is difficult to 
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validate and homogenise the answers of the respondents. However, the information is very 

useful and at least we can have a broad idea of the firm’s behaviour and practices. 

An important characteristic of this survey is that it includes some questions regarding 

subcontracting practices (both contracting out and being subcontracted by other firm). The 

survey directly asks contracting out production tasks and being subcontracted to perform 

other firm’s production tasks. We are particularly interested in the analysis from the 

subcontractor’s point of view, since as far as the author knows, there is limited research on 

this area. 
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Appendix 3. Histograms of Outsourcing ratios 
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Appendix 4. Outsourcing Ratios vs. Exports 
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