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Abstract: in the era of globalization companies seem to be rootless showing an 

expertise of transferring production lines or complete factories across borders. These 

activities go beyond the initial strategic goals of what market to serve and where it is 

cheaper to produce; there are complex operational challenges such as finding the right 

source in the location, being able to develop a technological capability, accomplish 

local legislation, facing logistic and infrastructure patterns altogether with attaining the 

corporate strategy. This paper aims to propose a methodology to undercover 

technology gaps within the Mexican automotive industry based on an Operations 

Management perspective through which products configuration and sourcing patterns 

are analyzed. Bills of materials of products with highest production volumes per brand 

were decomposed on its components in order to find the sourcing rationale of each 

component responding to the product complexity and manufacturing cost issues.



Sourcing patterns and product configuration as a 

mean to identify technology gaps 

 

INTRODUCTION 

In the era of globalization companies seem to be rootless showing an expertise of 

transferring production lines or complete factories across borders. These activities go 

beyond the initial strategic goals of what market to serve and where it is cheaper to 

produce; there are complex operational challenges such as finding the right source in the 

location, being able to develop a technological capability, accomplish local legislation, 

facing logistic and infrastructure patterns altogether with attaining to the corporate 

strategy. It is probably because of moving operations abroad or sourcing from an 

overseas supplier is a decision usually made by headquarters, that most of academic 

research on this matter is oriented on macroeconomic terms and leaded by economists; 

the result of this academic pattern is the wide literature about the rationale of why to 

move operations abroad which is based on ‘countries’ profiles’ that can easily become 

stereotypes: ‘Chinese labour is cheap’, ‘Engineers from former communist countries 

are good’, ‘Mexican manufacturers are responsive’, ‘there is world-class 

manufacturing in the UK’; however, it is a fact that companies face nowadays higher 

manufacturing cost in developed Chinese locations than what it is usually claimed; there 

is not a significant advantage of the availability of labour in transition economies; poor 

logistics infrastructure in Mexico neutralizes its proximity advantage; manufactures in 

the UK have to source from abroad because practically all production of goods has 

flown overseas. Hence, although it is broadly accepted that motives of why to move 

operations abroad are: resource seeking, market seeking and efficiency/strategic seeking 



(Narula & Dunning, 2000), decisions won’t be linked to each specific business reality if 

they depend on macroeconomic, generic, government published, consultants/ 

negotiorum gestors provided information. Operations management researchers have 

attempt to influence the research on overseas operations since it was highlighted that 

functional strategies such as manufacturing can provide a distinctive advantage 

(Skinner, 1969), proposing strategic roles of plants that explain in operational terms 

why to produce abroad (Ferdows, 1997) and explaining types, approaches, procedures 

for location decisions (Vos, 1991; Bartmess, 1993; Vos, 1997; Grant & Gregory, 1997) 

however they are all still depending on countries profiles. In consequence, the purpose 

of this paper is not claim invalid previous research on overseas operations but to 

propose a method to identify technology gaps under an operation management 

perspective. 

1. IDENTIFYING TECHNOLOGY GAPS 

1.1 Selection of industry an representative products 

The first step in the process is to select the industry on which the research is going o be 

placed on; during this step, the product complexity plays an important role and for the 

purpose of this paper, product complexity is defined based on two dimensions: 

a) Technology complexity which describe how difficult is to build a product 

because of the type of capabilities needed along the value chain. 

i. Number of components on product’s bill of material (BOM) would 

represent a higher complexity in comparison to others composed by few 

components, since large BOMs could imply also the management of 

suppliers along the value chain by coordinating production plans, 

schedules, quotas, quality and material handling specifications. Large 



BOMs are also a meaning of diverse manufacturing technologies with 

assorted materials that would end up on a list of product’s features and 

characteristics. 

ii. Number of markets to be served would also increase the complexity of 

products since different specifications and legislation have to be 

complied as well as the need to provide customization for each specific 

market. 

b) Development complexity which describes how difficult is to build a product 

because the economics involved. 

i. Costly infrastructure would increase the development complexity since a 

large demand would be needed to payback the investment on such 

infrastructure. 

ii. Innovation and novel technology would increase the development 

complexity since the access to knowledge and the availability of 

supporting services would increase the cost or simply disable the product 

manufacture. 

 

1.2 Sourcing rationale 

The second step would be to undercover the sourcing rationale of each specific 

component in the BOM; the suggested universe of sourcing possibilities are next: 

a) In-house production which describes those components manufactured by the 

company that owns the product and likes to keep component’s production 

because of a specific reason. 



i. The manufacture of such component is core for product’s features, 

characteristics and technology that to keep its production in-house 

response to vertical integration rationale. 

ii. The external offer to produce such component is significantly lower than 

it is required by markets in terms of strategic goals (cost, quality, 

dependability, responsiveness, flexibility). 

b) National-supplier production which describes those components manufactured 

by suppliers within the same country or economic region. 

i. The manufacture of such component is not core for product’s features, 

characteristics and technology and therefore the outsourcing rationale is 

put in place. 

ii. The external offer to produce such component is significantly higher 

than what is offered via in-house production in terms of strategic goals 

(cost, quality, dependability, responsiveness, flexibility). 

iii. The supplier plays an important influence on such component because of 

either it contribute to the component development cost or it possess a 

superior technology. 

c) Overseas-supplier production which describes those components sourced from 

abroad (country or economic region). 

i. The manufacture of such component is not core for product’s features, 

characteristics and technology and therefore the outsourcing rationale is 

put in place. 

ii. The external offer to produce such component is significantly higher 

than what is offered via in-house production in terms of strategic goals 

(cost, quality, dependability, responsiveness, flexibility). 



iii. The supplier plays an important influence on such component because of 

either it contribute to the component development cost or it possess a 

superior technology. 

iv. There is not local (country, economic region) offer to manufacture such 

product in terms of strategic goals (cost, quality, dependability, 

responsiveness, flexibility) and therefore it needs to be source from 

abroad. 

d) Peer-plant production which describes those components source from 

subsidiaries of the company’s corporation. 

i. The manufacture of such component is core for product’s features, 

characteristics and technology that to keep its production in-house 

response to vertical integration rationale. 

ii. The external offer to produce such component is significantly lower than 

it is required by markets in terms of strategic goals (cost, quality, 

dependability, responsiveness, flexibility). 

iii. There is a need to balance the corporate network specially if there is 

spare capacity in any of the plants of the corporation. 

 

1.3 Crossing data and identifying technologies 

By crossing product complexity and sourcing rationale for each component along the 

BOM, it is possible to categorize components (and consequently their main 

product/manufacturing technology) onto specific sourcing rationale. This classification 

would undercover four main technology patterns: 



1. Low to low (development cost / product complexity) which describe those 

components that can easily be outsource from almost any supplier based on any 

location because of being considered as ‘commodities’. 

2. High to low which describes those components with a significant development 

cost and their production depends heavily on the amount of demand, in 

consequence large manufacturers become global producers. 

3. Low to high which describes those components with a low development cost but 

with a significant degree of technology that becomes an entry barrier. 

4. High to high which describes those components that because their innovative 

nature have high degrees of development cost and product complexity. 

 

2. TESTING THE METHOD
1
 

2.1. Original Equipment Manufacturers as tabbed industry 

The method was tested in a Mexican subsidiary of a European Car Manufacturer; the 

Mexican plant started operations in the second half of 1950’s. The subsidiary 

development can be understood in five stages: CKD assembling operations, incipient 

exports to US market (1970’s), introduction of a platform system and the modular 

design of vehicles, specialization on a specific platform-size, the subsidiary started the 

production of a car model to be sold to world markets from Mexico. Nowadays the 

Mexican subsidiary concentrates heavily to supply international markets, where North 

America is the major target and the National market went to a second place. Several 

technological achievements had occurred such as robotized production lines, the 

introduction of state of the art manufacturing process such as laser welding. Purchasing 
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coordination mechanism such as Global Sourcing, Forward Sourcing and suppliers’ 

development allows the outsourcing several activities such as small press, foundries and 

components assembling. The subsidiary is part of an extended manufacturing network, 

where other plants produce not just vehicles at final assembly level but also components 

for different world markets.  The parent company concentrates a substantial number of 

parts via a mechanism called ‘Global Sourcing’ with the aim of finding the best source 

in economic terms such as economies of scale across the company’s manufacturing 

network because of the added volume of all subsidiaries producing cars with the same 

platform. Although the policy of the company is always to check parts’ availability all 

over the world via the ‘Global Sourcing’ mechanism, parts not included in the platform 

are likely to be sourced via the purchasing department at the subsidiary level. In this 

case, economies of scale are not the ones that mandate the sourcing procedure, but the 

commitment with the regional content explained above and the customization of the 

model to be produced. The Mexican subsidiary has a network of suppliers; those with a 

closer relationship with the subsidiary are located nearby. In other words, when the 

demand of the supplied part is high enough to comply with the local manufacturing cost 

and logistics sense, suppliers locate their plant nearby. Parts with lower demand are 

supplied from other locations, since other important OEM’s have manufacturing plants 

in Mexico as well. 

2.2. Selection of a representative product  

As mentioned above, the automotive industry was the chosen sector because of its 

complexity in terms of the associated industries around it. The production of transport 

vehicles in Mexico during 2007 reached 2,096,480 units (INEGI, 2007). Within the 

automotive sector, the production of passenger cars was appointed for this research 

because of being the main activity of automotive OEM’s which production reached 1.4 



million of vehicles 69.5% in comparison to the production of heavy transports 32.4%. 

The production of vehicles of manufacturers in Mexico is by far oriented to export 

markets reaching 79.6% in comparison to what is produced for national market reaching 

only 288,833 units (20.4%). Within the export market our selected vehicle is the most 

exported one reaching the 16% of the total (1,127,832), and for the purpose of the paper 

is called ‘Model B’. The vehicle was decomposed on its parts, and the list of parts will 

be sorted according to parts’ value
2
. Any mismatches in the sourcing rationale would 

not only be explained by the sourcing rationales explained in the previous section but 

also considered as a potential business opportunity within the sourcing activities at the 

subsidiary level.  

2.3. Components’ value as operationalization of the development cost 

The BOM was divided in three percentiles in order to create parts’ value segments to 

differentiate from components rated as commodities to those with high value. The first 

percentile included parts from cero to four GBP
3
, the second percentile included parts 

greater than four GBP to less than thirty two GBP and the last percentile included 

components equal to thirty two GBP up to five thousand GBP.  

2.4. Logistics complexity as operationalization of the product complexity 

Components were classified by their logistics complexity: product caducity, steal-able, 

fragile and over dimensions issues. Therefore those parts that their value combined with 

their cost and complexity is high (70% of the total volume) is classified with an A, 

subsequent parts are classified as B (20% of the volume) and C (10% of the volume). 

The analysis showed that the majority of components are classified as C logistics 
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complexity either by parts’ value or number of parts. Just few components (1%) are 

those that have to be handled in a special way.  One example of handling complexity is 

the car’s ‘windshield’ which is supplied on special handling dispositive up to the 

production line, enabling the company not to be in charge of broken items and costly 

inventory. Cars’ battery is another example, the component has a certain caducity and 

the company always try that all batteries are assembled with the longest caducity. Both 

parts are classified as logistics complexity A and the supplier of both parts are located in 

Mexico. 

2.5. Sourcing rationale of Model B 

It is possible to open the classification to see which parts are sourced via ‘Global 

Sourcing’ (GS) mechanism and through subsidiary process (Sy). The analysis shows 

that the majority of components (62%) are sourced via subsidiary purchasing process 

and represent little more than the half of the total components’ value. There is no 

significant difference in the value of parts supplied via either of both sourcing 

mechanisms even though by the number of parts the subsidiary manages a higher 

number. Although it was not possible to get the real cost of parts, managers states that 

through this configuration the company ensures that the vehicle can be exported to those 

markets to which Mexico has a trade agreement without having to pay taxes, where 

major Model B markets are NAFTA and EU. Parts supplied by GS could be candidates 

to be integrated in Mexico but there are some barriers such as: the concentration of 

volume through GS mechanism that allows HQ’s to have a better buying power while 

negotiating with suppliers; there would not be point to keep integrating parts if that 

means to become weaker in a negotiation at HQ’s level. By sorting the suppliers in 

descending way according to the sum of parts’ value, it is possible to observe that some 

suppliers have a relevant participation in Model B configuration; the top supplier is a 



MNE originally from Europe with the 18% of the total parts’ value, it supplies control 

units – engine and starters among others. Subsidiary’s Board Executives mention in 

interviews that main suppliers like this one participate in the design of the car; this 

business practice allows the robustness of the design (Brennan, 1997) but commit in 

certain way the supply of parts via a close relationship with headquarters. The next 

supplier on the list is the group of components purchased by GS mechanism and 

controlled by HQ’s and they are not likely to be integrated in Mexico for the reasons 

explain above. The third, fourth, fifth and sixth suppliers are located in Mexico as 

subsidiaries of EU & US MNE’s contributing with the 3% of the total car’s value. Part 

purchased to companies located in the US could be candidates to be integrated in 

Mexico subject to have enough demand that makes profitable for a supplier to locate a 

manufacturing facility close to the subsidiary. The company’s manufacturing contribute 

with the 3%, these components are also candidates to be sourced from Mexico although 

HQ’s may play a protectionism approach towards factories within the group. There are 

parts such as the ‘6 speed automatic transmission’ that the sourcing possibilities are 

reduced to few suppliers around the world, AISIN Japan in this case. The company 

reported 843 millions of USD as R&D expenditure (AISIN, 2004). This is an example 

of highly technological components that cannot be found in Mexico. The low demand 

of the component, the newest of the design and the state of the art technology required 

to manufacture makes very unlikely to source it locally. 



3. THE MODEL 

 

Figure 1: Identifying technology gaps model 

Figure 1 shows a chart with the possible types of suppliers that the Mexican subsidiary 

can face. This chart has four possible quadrants depending on the degree of technology 

of the component and the development cost. Commodities are in the A Quadrant with 

low degree of technology and low development cost, this type of components are 

related with basic materials and manufacturing technologies; in the case of the 

automotive industry, it is possible to mention that plastic moulding and material 

stamping can be considered in this quadrant. It is important to say that metal stamping 

can be for internal parts of the car’s chassis and external ones such as ‘view’ parts; we 

consider commodities just internal parts since view parts are highly dependent on 

quality. Suppliers in the B Quadrant have high development cost and low degree of 

technology such as the heavy industry; a particular example in the automotive industry 

can be ‘Metal sheets’ where important investment on machinery and facilities are 

needed. These types of suppliers are usually global players and the subsidiary can 



hardly influence their business practices. C Quadrant represents high degree of 

technology and high development cost; suppliers in this quadrant are unlikely to be 

found in Mexico since the Mexican automotive industry, even showing good 

performance in terms of productivity, has not been able to create the proper business 

environment to develop ‘state of the art’ technology’; a god example for the automotive 

industry are gear boxes. Finally, D Quadrant holds high degree of technology with a 

low development cost; suppliers in this quadrant need to develop high manufacturing 

skills to meet tight international norms and tolerances. 

4. DISCUSSION: INFORMATION THAT MISLEAD 

The first consideration is the difference between the uses of macroeconomic vs. 

operational data with the aim to identify technology gaps and eventually business 

opportunities in a specific country or region. While macroeconomic data is helpful to 

distinguish patterns of change industry wide, its main limitation relies on the lack of 

linkage with a particular business environment. As an example, both Mexican 

Figure 2: Competitiveness of Mexican States 



government and private sectors publish how competitive are regions in Mexico. Figure 

2 shows a map where Mexican States are ranked according to their competitiveness in 

terms of economic development, government efficiency, business efficiency and 

infrastructure (Campos-Serna et al, 2007); States coloured in green are those within top 

25% while those light green are above 50%, Yellow below 50% and finally red bottom 

25%. It is possible to see that Campeche State is ranked 10 among 32 States (Light 

green) however if we have a deeper look to what it is in such region (INEGI, 2004), we 

can observe that this State does not have manufacturing activity on the automotive 

sector and its economic robustness rely purely on extraction of oil (see: Table 5 in the 

appendix). However, it is possible to observe from the map that the most competitive 

States are in the north of the country and it is a valid pattern even for the automotive 

sector since the Mexican industry has advocated serving the North American Market. 

Another concern with macroeconomic data specially the one published by governments 

is that the information tends to be classified on a political delimitation rather than 

economic clusters or corridors which it would be probably more accurate for operation 

management purposes. Figure 3 shows Coahuila (on the left hand side) and Nuevo Leon 

(on the right hand side) States political delimitation, according to government data, 

Coahuila State has an important economic activity for the automotive sector however 

this activity is practically based on Saltillo city which is close linked to the 

manufacturing activity of Monterrey city; both cities are part of an industrial corridor in 

which the economic activity accounts importantly over the total activity of both States. 



Figure 3: Monterrey and surrounding industrial area 

 

  

CONCLUSION 

This paper have discussed the importance of the uses of operational data for the research 

about cross border operations and it has proposed a method to identify technology gaps 

via the analysis of sourcing patterns and products configuration of products for a 

specific industry. The method is based on two dimensions: development cost and 

technology complexity that explains why a component and consequently its associated 

product/manufacturing technology it is or it is not available on a specific region. The 

validity of the method relies on the proper selection of product that can be considered as 

representative for the studied industry.  In the case of the method proposed in this paper, 

it is important to properly operationalize the dimensions of development cost and 

product complexity risk of failure in order to minimize the risk of failure because of 

choosing a variable that does not represent faithfully what the method means by the 

above mentioned dimensions. The cost, time and availability of information is an 

important limitation since some of the variables such as components value may be 



confidential and the uses of mask and/or a replacement of value variable can modify the 

assumptions and consequently the results of the research. 
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Appendix 

 

Sy GS

High 18%

Medium 20%

Low 17%

55%

C

Explosion of Parts Sample by procurement via (Percentage of the number of parts)

Parts 

Cost 

Sy: 62%, GS: 38% 

Sy GS

High 43%

Medium 4%

Low 0%

48%

C

Note: GS: Global sourcing as procurement via

Sy: 52%, GS: 48% 

Explosion of Parts Sample by procurement via (Percentage of the parts’ value)

Parts 

Cost 

Table 1: Parts’ value per logistics complexity

Table 2: Parts by procurement via 

Sy GS Sy GS

10% 2% 1% 1% 0%

14% 3% 1% 0% 0%

13% 0% 0% 0% 0%

37% 4% 1% 1% 0%

B A

Explosion of Parts Sample by procurement via (Percentage of the number of parts) 

 

Sy GS Sy GS

38% 2% 4% 2% 3%

2% 0% 0% 0% 0%

0% 0% 0% 0% 0%

41% 3% 4% 2% 3%

B A

GS: Global sourcing as procurement via 

Explosion of Parts Sample by procurement via (Percentage of the parts’ value) 

 

Parts’ value per logistics complexity 

 

32%

38%

31%

100%

92%

7%

1%

100%



Table 3: Main Suppliers for Model B 

Table 4: Main Model B Components 

 

 

Sy

High

Medium

Low

C

Explosion of Parts Sample by procurement via (Representative Compone

Parts 
Cost 

DIRECT SHIFT TRANS.
FUEL INJECTION ENGINE
BASE ENGINE
INJECTION PUMP

BASE ENGINE 
BODY SHELL 
CYLINDER BLOCK 
CRANKSHAFT 

WATER PIPE

CHECK VALVE
TENSIONING ROLLER
TAILLIGHT

RETURN HOSE 

CROSS PANEL 
HARNESS,ENGINE 
BALL JOINT 

RETAINING PLATE
STONE IMPACT FILM
BRACKET
CONNECTING HOSE

WATER HOSE 
COVER PART 
PROTECTIVE COVER 
INSERT 

Note: GS: Global sourcing as procurement via
 Sy:  Subsidiary’s purchasing department as procurement via

GS Sy GS Sy

B A

Explosion of Parts Sample by procurement via (Representative Component) 
 

Logistics Complexity 

GEAR BOX
AIR CONDITIONER
AIR BAG
RADIO W. CD PLAYER
TRANSMITTER MODULE

STARTER 
CONTROL UNIT 
FLYWHEEL 
STEERING COLUMN 
WINDSHIELD 

CAM FOLLOWER
SUPPORT ELEMENT

MOUNTING PLATE 
NORMALLY OPEN 
OIL SUMP 

TRASMISSION 
GEAR SHIFT 

BOOSTER 
HEAT DISSIPATOR 

EXHAUST MANIFOLD 
CONTROL UNIT 

DRIVE SHAFT 
STEERING WHEEL 

BRAKE PRESSURE 
TENSIONING ELEMENT 
EXHAUST VALVE 
BRAKE DISC 

IMPACT ABSORBER 

HEAT SHIELD 
HALL SENDER 
WEB PLATE,PANEL 

ADJUSTING MECHANISM 
PAN HEAD SCREW 

INTAKE VALVE 

DIRECT SHIFT TRANS. 
FUEL INJECTION ENGINE 
BASE ENGINE 
INJECTION PUMP 

WATER PIPE 

CHECK VALVE 
TENSIONING ROLLER 
TAILLIGHT 

RETAINING PLATE 
STONE IMPACT FILM 
BRACKET 
CONNECTING HOSE 

GS: Global sourcing as procurement via 
Sy:  Subsidiary’s purchasing department as procurement via 

 

 

GS

GEAR BOX 
AIR CONDITIONER 
AIR BAG 
RADIO W. CD PLAYER 
TRANSMITTER MODULE 

CAM FOLLOWER 
SUPPORT ELEMENT 



Table 5: Manufacturing activity by State 

No State 3363 3362 33151 335312 3312 335311 3336 33592 336310 333130 333111 333120 Hits

ALL 1139 392 346 121 116 69 36 34 32 12 8 7 12/12

1 NUEVO LEON 113 49 49 27 40 16 9 9 0 7 0 7 10/12

2 DISTRITO FEDERAL 195 32 41 38 30 11 12 11 7 0 0 0 9/12

3 MEXICO 173 79 56 24 23 8 5 0 12 0 0 0 8/12

4 JALISCO 125 41 53 13 17 7 6 0 0 0 0 0 7/12

5 COAHUILA DE ZARAGOZA 82 0 27 6 0 6 4 0 13 0 0 0 6/12

6 BAJA CALIFORNIA 34 0 10 9 0 5 0 9 0 0 0 0 5/12

7 CHIHUAHUA 125 0 16 4 0 16 0 5 0 0 0 0 5/12

8 MICHOACAN DE OCAMPO 7 31 10 0 0 0 0 0 0 0 0 0 3/12

9 SAN LUIS POTOSI 43 8 14 0 0 0 0 0 0 0 0 0 3/12

10 GUANAJUATO 27 0 29 0 0 0 0 0 0 0 0 0 2/12

11 HIDALGO 26 0 12 0 0 0 0 0 0 0 0 0 2/12

12 PUEBLA 0 64 18 0 0 0 0 0 0 0 0 0 2/12

13 QUERETARO DE ARTEAGA 61 6 0 0 0 0 0 0 0 0 0 0 2/12

14 SONORA 32 0 0 0 6 0 0 0 0 0 0 0 2/12

15 TAMAULIPAS 74 0 0 0 0 0 0 0 0 0 8 0 2/12

16 VERACRUZ DE IGNACIO DE LA LLAVE 0 51 0 0 0 0 0 0 0 5 0 0 2/12

17 AGUASCALIENTES 22 0 0 0 0 0 0 0 0 0 0 0 1/12

18 CHIAPAS 0 18 0 0 0 0 0 0 0 0 0 0 1/12

19 GUERRERO 0 0 11 0 0 0 0 0 0 0 0 0 1/12

20 SINALOA 0 13 0 0 0 0 0 0 0 0 0 0 1/12

21 BAJA CALIFORNIA SUR 0 0 0 0 0 0 0 0 0 0 0 0 0/12

22 CAMPECHE 0 0 0 0 0 0 0 0 0 0 0 0 0/12

23 COLIMA 0 0 0 0 0 0 0 0 0 0 0 0 0/12

24 DURANGO 0 0 0 0 0 0 0 0 0 0 0 0 0/12

25 MORELOS 0 0 0 0 0 0 0 0 0 0 0 0 0/12

26 NAYARIT 0 0 0 0 0 0 0 0 0 0 0 0 0/12

27 OAXACA 0 0 0 0 0 0 0 0 0 0 0 0 0/12

28 QUINTANA ROO 0 0 0 0 0 0 0 0 0 0 0 0 0/12

29 TABASCO 0 0 0 0 0 0 0 0 0 0 0 0 0/12

30 TLAXCALA 0 0 0 0 0 0 0 0 0 0 0 0 0/12

31 YUCATAN 0 0 0 0 0 0 0 0 0 0 0 0 0/12

32 ZACATECAS 0 0 0 0 0 0 0 0 0 0 0 0 0/12

Code of the Economic Activity

 


