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Business Process Outsourcing: The Home, the Host and the Service Provider Arti Grover November 6, 2008



Abstract: The offshoring service provider sector, popularly known as the Business process outsourcing (BPO) industry in the host country, has grown meteorically in the last decade. However, offshoring is still primarily analyzed through the lens of a home country and its firms. In this paper, we build a model to explain some of the stylized facts of the BPO industry by embedding the bargaining framework developed in Spencer and Qui (2001) in the Ruffin’s (2001) quasi-specific factors general equilibrium model. Services in the BPO industry are differentiated in terms of their complexity, where a more complex service has a higher cost of provision but leads to larger savings for the sourcing firm. Important findings of our paper are: 1. BPO firms providing a complex service always employ higher skills and pay higher wages 2. There is a tradeoff between scale and complexity 3. Under certain conditions, a high ability BPO firm may choose to provide a simple service if the skill distribution of the host country is biased in favor of low skill 4. Outsourcing to a larger host country increases wage inequality in the north 5. Outsourcing makes the host country’s wage inequality positively dependent on the home country’s wage inequality Our model has policy implications for large countries participating in outsourcing of services. Since partnering with a larger host country increases wage inequality in the home and the host, it must be accompanied by huge skill formation, more so in the home country.
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Section 1: Introduction Economic and business research has brought to fore many issues relating to international production sharing, like – internalization decision of the sourcing firm, welfare impact, wage inequality, skill and employment effects as well as the political concerns of these issues in the home country. However, despite phenomenal progress in research on international fragmentation, the supply side of this ever expanding trend is still largely ignored. There is limited perspective on the behavior of outsourced service providers, their choice of service, the level of competition among the diverse set of suppliers, their pricing strategy, scale of operation and the tradeoff between scale and scope. In this paper, we attempt to formally model the constraints faced by the firms in the business process outsourcing (BPO)1 industry to explain their service choice pattern and their employment and remuneration trend2. In doing so, we are also able to provide some insights on wage inequality in the home and the host country. The motivation of the paper is drawn from the dynamic forces in the Indian BPO industry. Offshoring to India began in 1996 as an operation culture similar to the western shared-service centers with firms like General Electric, American Express and British Airways. Large operations with high quality infrastructure were set up by these multinational firms and the supplier was integrated with the Multinational Corporation (MNC) as a captive unit. In the next phase, many multinationals like Ford, HSBC and Citibank established their subsidiaries which encouraged domestic third party vendors like EXL, Spectramind, Daksh, 24X7 Customer, Office Tiger to provide outsourced services at lower cost. There are many peculiarities about this industry that draw acute attention from media and business research, for example – huge funding from international venture capitalists like Warburg Picnus and Oak Hill Partners; high attrition rates, mergers and acquisition. With outsourcing of non-commoditized complex services like analytical services, usually referred to as Knowledge Process Outsourcing (KPO)3 services4, there is a debate on the choice of a “right” service for the supplier. We build an outsourcing model in a general equilibrium game theoretic framework where the demand for services is derived endogenously from the demand for the final goods in the home country. There are two horizontally differentiated industries in the outsourcing sector in the north. These industries combine managerial inputs with worker’s services using a Leontief technology. Firms in industry 2 use a complex worker’s service vis-à-vis the firms in industry 1. We allow for the possibility of outsourcing of the worker’s service to a host country which initiates an outsourcing game. BPO firms match with a sourcing firm by making a choice on the type of service to provide. BPO firms produce this service by combing a See Appendix I for a detail on different verticals in a BPO industry. The features outlined in this paper relate to domestic third party vendors only. Captives or offshoots of large MNC’s captives may not be expected to follow these behavioral patterns because they originate from a completely different background, capital access and international exposure. 3 For example: Office tiger, Evalueserve, Pangea3, Techbooks etc (Subsectors included in the KPO industry is listed in Appendix II). 4 The users of KPO services are market research and consulting firms, investment banks and financial services groups, life-sciences companies, and law firms and legal departments of large companies. 1 2
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generic skill with an effective skill using a Cobb-Douglas technology. Effective skill is in turn produced using a low skill and a high skill where the high skilled labor has a comparative advantage in providing the complex service. There are many interesting results of our model that relates to the trends observed in the BPO industry in India, South Africa, Philippines and Russia. One, we are able to show an assortative matching between complex services and high skill. Two, we find that a BPO firm that provides a complex service bears higher per worker costs for its effective skill. Three, there is a tradeoff between mark-up and scalability, implying that a complex service fetches a higher mark-up but has a lower scale of operation vis-à-vis a simple service. This brings us to another interesting finding of our model relating to service choice by suppliers. BPO firms in our model are heterogeneous, where a high ability BPO firm can produce both services at a lower cost implying that sourcing firms strictly prefer to match with a high ability BPO firm. This puts them in an advantageous position where they can choose the more profitable service. We find that a high ability BPO firm chooses to provide the simple service under certain conditions if the host country is abundant in unskilled labor and vice versa. Finally our model also suggests that wage inequality is higher in the home country if the host country is large (in skilled or unskilled labor). Further, wage inequality in the host country is positively dependent on the home country’s wage inequality. The paper beyond this point is organized in the following manner. Section 2 discusses the empirical motivation behind this research. This section relates the BPO firm’s behavior towards employment, wages, competition, pricing and skill distribution in the host country. The next section discusses the related literature that has been useful in our modeling of a general equilibrium outsourcing game. Section 4 presents the model explaining the intuition for the stylized facts observed in the BPO space. In section 5 we discuss the role of the host country’s size in affecting wage inequality in the home and the host in an outsourcing game. In section 6 we draw conclusions from our model and present directions for future research. Section 2: Empirical Motivation: Features of the BPO Industry There are four broad features of the BPO industry which our model attempts to explain. 1. Employment: BPO firms providing complex service employ labor of higher skill. Complex services like the ones offered by KPO firms are high end knowledge or judgment services. KPOs create complex processes and technology requiring not only advanced analytical and technical skills but also decision making. Therefore, it is imperative for a niche service provider to hire educated, skilled work force which has the ability to think independently and provoke their own free thought behind any research criteria. Figure 1 illustrates the relationship between skill required to provide a service and its knowledge intensity (or complexity).
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Figure 1: Knowledge Continuum and skill requirement Source: ICFAI Research Center 2. Wages: BPO firms providing complex service have higher per worker cost. Evalueserve (2005a) estimates that an average employee in a simple Indian BPO earns about $6000 per annum, while an average worker in a KPO or niche BPO, earns about $8800 per annum. NeoIT (2006) also emphasizes the same point. According to their estimates, the average entry level salary for a commoditized Indian BPO firm employee is about $3000-5000, while the entry level salary for complex processes such as equity and pharma research is about $20,000-$25,000. They forecast increasing complexity of outsourced processes as a key driver to wage increase in India. 3. Trade off between Scale and Complexity: Evalueserve (2005b) reports that usually complex projects which are housed in KPO firms are smaller by a factor of 5 to 10 than the corresponding BPO projects. The essence of a KPO firm lies in delivering high quality service in a short time frame and with the flexibility of introducing client specifications in the process. This makes it impossible to operate on a large scale. Nevertheless, it also makes KPO services high value and high price. Table 1 gives the size (in terms of number of employees) of Top 5 BPO and KPO firms in India. Clearly, BPO firms are very large vis-à-vis KPO firms. BPO Firm Wipro Daksh E-Funds WNS HCL



No. of Employees 2002-03 8492 5000 3210 3000 2705



KPO Firm Evalueserve Ugham Solutions WNS KPO ICICI Onesource Inductis



No. of Employees 2002-03 650 400 300 200 175



Table 1a: Size of top 5 BPO and KPO firms in India Source: NASSCOM
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4. Service Choice and Firm Ability: There are many domestic Indian outsourced service providers like Satyam, Infosys, Wipro, IBM-Daksh, etc. that provide services in both India and Philippines. However, these BPO firms provide different types of services in India and Philippines. As expected, they provide complex BPO services in India relative to the services provided in Philippines. Clearly these are high ability firms because they have a proven track record, but their service choice differs across location. In our model, we propose that high ability firms are more likely to choose a complex BPO service in a country that is abundant in skill. Section 3: Related Literature The modeling strategy of our paper is borrowed from Spencer and Qui (2001), Qui and Spencer (2002) and Head, Reis and Spencer (2004). Their model for the supplier is embedded in a general equilibrium Quasi-Specific Factors Model. Spencer and Qui (2001) model attempts to answer if the existence of Keiretsu or specialized suppliers in the Japanese automobile industry is a barrier to free trade with Japan. We amend their partial equilibrium bargaining framework by delving deeper into supplier choices on service, skill employment, and wages. Our model is different from Spencer and Qui (2001) in four ways. The first difference lies in the differentiation of outsourced inputs. In Qui and Spencer, each automobile producer requires a large number of parts to produce the same final good. Parts in their model are differentiated in terms of their cost share in total automobile cost. In our model, outsourced services are differentiated in terms of their complexity where complexity5 of a service is the degree of judgment and expertise required to successfully provide it. Grossman and Rossi-Hansberg (2006) use this definition to propose that tasks which require greater judgment are difficult to offshore. Firms in their model are motivated to offshore tasks by the prospect of factor-cost savings, however, simple tasks can be performed remotely more easily than complex. Grossman and Rossi-Hansberg however do not consider the possibility of higher cost saving by outsourcing a more complex job. We motivate complexity in our model by assuming that firms that outsource a complex service have larger cost savings vis-à-vis firms that outsource a simple service. Our hypothesis is supported in Evalueserve (2005a) which compares the cost savings from using KPO services with BPO services6. Their research shows that cost saving from outsourcing BPO services ranges from $10-25 per hour while cost savings from outsourcing KPO services is definitely over $45 per hour. In figure 2 we show the per unit cost of performing BPO and KPO service in the US (home), near shore location (like Canada) and offshore locations (like India). The second difference between our model and Spencer and Qui model emanates from the importance of supplier for the sourcing firm. Each supplier is the only partner of the sourcing firm relative to being a (one of the) part supplier in Spencer and Qui model. This makes supplier ability a critical input in production of the sourcing firm. 5 6



Other papers which have related definitions on complexity are Autor, Levy and Murnane (2002), Leamer and Storper (2001). BPO and KPO services do not compete; they simply cater to different industries of the sourcing firms.
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Figure 2: Costs for BPO and KPO services in USD per hour Source: Evalueserve (2005a) Third, suppliers are heterogeneous in our model; they could either have a high or a low ability. In this respect, our model gains from and contributes to the Heterogeneous Firm Literature: The literature on heterogeneous firm is set either in a general equilibrium or a partial equilibrium framework. In a general equilibrium framework, the choice of goods/industry/organizational structure by the firm does not exist. For example, Bernard et al, (2008)7 build a general equilibrium model where heterogeneous firms decide to enter an industry. However, the model does not pose a question where the firms were to decide on the industry they would enter. On the other hand, there are heterogeneous firm models set in a partial equilibrium framework, as in Antras and Helpman (2004), where firms with different productivity levels choose among alternative organizational forms for offshoring. In this paper we set the model in a general equilibrium framework where the choice of service by heterogeneous firm is endogenous. Fourth, we build a general equilibrium model, where the cost of production and the service choice of the supplier are endogenous. To explain the stylized facts of the BPO industry, we draw largely on the quasispecific factors model8 of Ruffin, (2001). In our model a BPO service is produced using a generic skill and an effective skill. Effective skill is in turn produced using a low skill and a high skill. We impose Ricardian comparative advantage in production of effective skill such that the more skilled labor is better at producing the effective skill for a complex service (KPO service). The assumption of comparative advantage of high skill in a complex service leads to assortative matching, a critical feature in trade models of Costinot (2007), Costinot and Vogel (2008), Yeaple (2001) and Ohnsorge and Trefler (2004). Imposing Ricardian comparative



Other important papers on heterogeneous firms are Bernard et al (2006a, 2006b, 2007) and Melitz (2003). Ruffin defines a quasi-specific factor as a factor that has a positive value in an alternative industry and, thus, can be induced to leave the industry if its economic rents vanish.
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advantage and restricting relative wages of skilled to unskilled labor strictly within a certain range makes our model behave like the specific factors model of Samuelson (1971) and Jones (1971). An advantage of crafting a north-south general equilibrium model is that one can find implications of the model on wage inequality in the home and the host country in an outsourcing context. Most studies have found a positive effect of outsourcing on wage inequality in the home country while there is still lack of consensus on the effect of outsourcing on wage inequality in the host country. For example, Feenstra and Hanson (1996) and Costinot and Vogel (2008) find a positive effect of offshoring on wage inequality in both the home and the host while Sayek and Sener (2006) argue that the effect of outsourcing on host country wage inequality depends on the skill intensity of outsourced production vis-à-vis local production. Our model contributes to this literature by relating the effect of participating country size on wage inequality under outsourcing. Section 4: A Business Process Outsourcing Model We develop a north-south model of outsourcing focusing on BPO firms providing a single service. Section 4.1: The North The Consumers The preferences of a representative consumer in the home country are Cobb Douglas over a homogeneous good, v 0 and the goods produced in the outsourcing sector v.



V = [v o ]τ [v ]1−τ The outsourcing sector, v, has two industries: y 1 and y 2 and preferences are Cobb Douglas in y 1 and y 2 as well.



v = [ y 1 ]ι [ y 2 ]1−ι Further, y 1 and y 2 are both horizontally differentiated:



⎡Nj y j = ⎢∑ y j (i ) ρ ⎢⎣ 0 n



[



]



1



⎤ρ ⎥ ⎥⎦



j ∈ {1, 2}



Where N nj is the exogenous number of sourcing firms in industry j ∈ {1, 2} and σ =



1 is the elasticity of 1− ρ



substitution across varieties of y j . Consumers maximize their utility through three stage budgeting procedure: In stage 1, they allocate their expenditures across the two sectors: v 0 and v. In stage 2, they allocate their expenditure on industries
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y 1 and y 2 of the outsourcing sector v and in stage 3 they allocate the given expenditure on each industry across their varieties. Utility maximization leads to the following demand for v 0 and each variety of y 1 and y 2 :



po v 0 = τ I



(



)



y j (i ) = β j p nj (i )



j ∈ {1,2}



−σ



Where I is the income of the north, y j (i ) is the output of variety i of good j and β j is the aggregate market demand parameter for good j



β1 =



µI



[P ]



n 1−σ 1



and β 2 =



(1 − τ − µ ) I



[P ]



n 1−σ 2



1



1−σ ⎡Nj 1−σ ⎤ Where µ = (1 − τ )ι and P jn = ⎢∑ p nj (i ) ⎥ is the price index for good j. ⎢⎣ 0 ⎥⎦ n



[



]



Labor in the North There are two types of labor in the north: The workers and the managers. The managers are employable in sector v only while the workers are employed only in sector v 0 , if sector v outsources. However, in the absence of outsourcing, northern workers are employed in sector v as well. The exogenous aggregate supply for workers is X o while for managers is X 1 The Homogeneous Good Producers One unit of northern worker produces one unit of a homogeneous good in a perfectly competitive environment. Therefore, in equilibrium, the price of the homogeneous good equals the wages of the northern workers, that is:



po = w o Where w o is the wages of workers in the north, numeraire for our model. The Outsourcing Sector v Final goods in each industry j are produced by combining northern managers with the worker’s service using a Leontief production technology. Worker’s service is outsourced while the managerial service cannot be outsourced.



{



y j , f = Min x j , s j , f



}



j ∈ {1,2}
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Where x j is the northern managerial input and s j , f is the worker’s service produced by the sourcing firm’s supplier in the south, that is, a BPO firm of ability f. If bargaining with the supplier fails, the sourcing firm j n produces the final good at an exogenous unit cost9 c j , where c 2n > c 1n .



Section 4.2: The South Labor in the South



There are three types of skills in the south – unskilled labor (U), skilled labor (M) and generic skill (G). U maybe interpreted as simple skills like communication skills while M is high skill like analytical or leadership ability. G is a generic skill like basic computer skills. Each unit of labor skill is inelastically supplied in a perfectly competitive labor market. U, M and G also represent the exogenous aggregate supply of the three skills in the host economy. Consumers



The southern consumers are BPO firm employees and they consume the homogeneous good produced in the North, v 0 . Characteristics of BPO or Outsourced Worker’s services



The tasks required for providing worker’s service for good 1 are simple and the instructions to provide this service can easily be put in rules. Per contra, the tasks required for providing worker’s service for good 2 is complex10. It requires judgment and skill on the part of the labor for provision. We assume that a sourcing firm in the industry which outsource a complex service save relatively more from outsourcing vis-àvis a sourcing firm in the industry that outsource a simple service. This implies: A.1:



Ψ 1, f 


Where Ψ j , f is the percent cost saving for good j by outsourcing worker’s service to a BPO firm of ability f in the south. The Suppliers: The BPO Firm



Firms in the BPO supplier industry are of two types: High ability, λ H (type H), or low ability,



λL (type H). Based on their ability, BPO firms must choose the service (simple or complex) they would



9



We assume that the unit cost with outsourcing is always lower than c nj , irrespective of the ability of BPO firm that provides this



worker’s service, implying that the sourcing firms always prefers outsourcing. The outsourced worker’s service required for producing good j is referred as service j, where it is understood that service 2 is more complex than service 1. 10
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provide. The service s j , f (the subscript f stands for BPO firm ability) is produced using effective skill q j , f and generic skill g j , f with a Cobb Douglas technology. ⎛ q j, f =λ ⎜ ⎜ γj ⎝ f



s j, f



⎞ ⎟ ⎟ ⎠



γ1



⎛ g j, f ⎜ ⎜1− γ ⎝



Where γ j and 1 − γ



j



j



⎞ ⎟ ⎟ ⎠



1−γ



j



f ∈ {H , L }



is the intensity of effective skill, q j , f , and generic skill, g j , f , respectively in providing



worker’s service s j , f . The BPO firm produces effective labor with two skills U and M using a Ricardian production function qj =



mj b mj



+



uj b uj



Effective labor, q j can be interpreted as any intermediate service produced using U and M. The b s are the fixed Ricardian production coefficients; bmj for example, represents the amount of M required to produce one unit of effective labor for service j. We assume that M has an absolute advantage in producing



both services (b mj < b uj ) and a comparative advantage in producing the effective labor for service 2 (complex



service), that is: b u1 b m1 < bu 2 b m 2



For simplicity sake, let b u 1 = 1, b m 2 = 1 ⇒ b m 1 < 1, b u 2 > 1 Section 4.3: The Outsourcing Game



The timing of events in the outsourcing game is as follows: 1. Service Choice by BPO Firms: BPO firms choose a service to provide. Our aim is to characterize the kind of service – simple or complex, a high ability (H) type BPO firm chooses under alternative skill distribution in the host country, given the characteristics of the complex and the simple service. After choosing the service the sourcing firm and the BPO firm match. 2. Output Determination: The BPO firm matches with a representative sourcing firm that requires its service. At this point, the sourcing firm hires managers in north because managers need to undergo a long training before they hit the shop floor. This makes it cost effective for the sourcing firm to hire managers before bargaining. Since production technology for the sourcing firm is Leontief, hiring managers fixes the amount of final good as well as the demand for outsourced service. If however bargaining fails, given the Leontief production technology of the sourcing firm, it cannot alter its output and hires northern workers to produce the worker’s service.
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3. Nash Bargaining in Price: Each pair of BPO firm and sourcing firm bargain over the price of the respective outsourced service. 4. Production of service input and the final good: If bargaining over price is successful, the BPO firms hire workers in the south to produce their chosen service. The final good producer then combines the outsourced worker’s service with managerial inputs to produce the final good. Figure 3 illustrates the timing of events on a time line.



t1 BPO firm choose a service j and matches with a sourcing firm



t2 Sourcing firm hires the managers



t3 Bargaining in Price



t4 BPO firm produces outsourced service. Sourcing firm produces final good



Figure 3: Timing of events The Matching Process



Before we begin solving the game using backward induction it is important to layout the matching process of BPO firms with sourcing firms. Let the number of high type BPO firms be given by N H and the number of low type BPO firms be given by N L . To simplify our analysis, we make the following assumptions. B.1: N H < N L : The number of H type BPO firms are lower than the number of L type BPO firms. This is a rational assumption in a developing host country. B.2: N H + N L > N 1n + N 2n : The sum of the number of sourcing firms for service 1, N 1n , and service 2, N 2n , is lower than the total number of BPO firms. This condition is tantamount to the presence of a demand constraint on outsourcing rather than a supply bottleneck. This implies that there are some suppliers who cannot find a match with a sourcing firm. We assume that these suppliers cannot offer to provide the service at a lower price outside the market. B.3: There has to be an assumption on the ordering of N H , N L , N 1n and N 2n . There are 3 possibilities. I. N H < N 2n < N 1n < N L :



The matching process is depicted in figure 4 below. The H type BPO firm has higher ability and all sourcing firms prefer to match with the H type BPO firm because they can provide the service11 at a lower cost. Therefore, the H type BPO firm is in a position to choose the service it would provide before the L type BPO firm because if both types of BPO firms choose to provide the same service, the sourcing firm would want to match with the H type BPO firms.



11



Notice that the H type BPO firm does not have a comparative advantage in one service vis-à-vis the other.



10



Case a: Complex Service is more profitable for an H type BPO firm: Since N H < N 2n , this implies that all H types



prefer providing service 2. Moreover, (N 2n − N H ) sourcing firms cannot match with an H type BPO firm and matches with an L-type BPO firm supplier to provide service 2. The rest of the L-type BPO firms provide service 1. In such a case the L-type BPO firm provides both service 1 and 2 while the H type provides only 2. The remaining L type BPO firms, N H + N L - N 2n - N 1n cannot find a match and hence exit the industry.



BPO Firms NH + NL



H type



L type



NL



NH Choose Service Simple Service



Complex Service



Residual Match Simple Service



Complex Service



Figure 4: The Matching Process Case b: Simple Service is more profitable for an H type BPO firm: Since, N H < N 1n , all H type BPO firms choose to



provide service 1. Further, (N 1n − N H ) sourcing firms cannot match with an H type BPO firm and matches with an L-type BPO firm to provide service 1. The rest of the L-type BPO firms provide service 2. In such a case the L-type BPO firm provides both service 1 and 2 while the H type provides only 2. We summarize the service choice possibilities for this case in the table 2 below: Case



a



Number of H-type BPO Firms Number of L-type BPO Firms Providing Each Service



Providing Each Service



N H : Complex Service, 2



(N



n 2



− N H ) : Service 2



N 1n :Service 1



b



N H : Simple service, 1



(N



n 1



− N H ) : Service 1



N 2n :Service 2



Table 2: Matching of BPO firms with the Sourcing firms
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In this case, the choice of the H-type BPO firms’ service is unique. The factors affecting the service choice by BPO firms is discussed in stage 2 of the outsourcing game. The other two possibilities for BPO firm rankings are: II. N 2n < N H < N 1n < N L III. N 2n < N 1n < N H < N L



Cases II and III can be analyzed in a similar manner. In case II and III both the service 1 and service 2 may be provided by the H-type BPO firms. We do not consider these possibilities in detail in this model because in these cases two H type BPO firms may provide different services. This beats the goal of our model, that is, to typify the service choice of an H type BPO firm. In case III, for example, an H-type BPO firm would not choose between service 1 and service 2 but rather between cases where N 2n of the H type BPO firm prefers to provide service 2 and (N H − N 2n ) of H type BPO firms provide service 1 versus the case where N 1n of the H type BPO firm prefers to provide service 1 and (N H − N 1n ) of H type BPO firms provide service 2. This case is not appealing for two reasons. Firstly, it makes the service choice by H type BPO firms non-unique. Secondly, it creates an implicit assumption that it is easy for a sourcing firm to find an H type BPO firm match. This is not true in reality. Therefore, these cases do not support the broad trends observed in the BPO industry. Thus, we stick to the first assumption on the ranking of firms, that is, N H < N 2n < N 1n < N L for the rest of our model.



Section 4.4: Equilibrium Stage 4: Production of Outsourced Service



Since the output of final good is known from stage 2, a BPO firm minimizes its cost of provision of the outsourced service. Cost minimization by BPO firms is a two stage sub-game. In the first stage, the BPO firms must minimize its cost of producing the effective labor and in stage 2, it minimizes the cost of production of worker’s service. We solve this sub-game by backward induction: Stage 5.2: Cost Minimization for Worker’s Service The BPO firm of ability λ f providing service j minimizes its cost w j ,q q j , f + w g g j , f , subject to output s j , f given from stage 2: Min ℘ = w j , q q j , f + w g g j , f − η j , f q, g



⎡ ⎢ λf ⎢ ⎣



⎛ q j, f ⎜ ⎜ γj ⎝



⎞ ⎟ ⎟ ⎠



γ1



⎛ g j, f ⎜ ⎜1−γ ⎝



j



⎞ ⎟ ⎟ ⎠



1−γ



j



⎤ − s j, f ⎥ ⎥ ⎦
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where w j ,q is the wage of the effective labor in service j, w g is the wage for skill G12, η j , f is the Lagrange multiplier. First order necessary condition: 1− γ j



⎛ γj ∂℘ = 0 ⇒ w j ,q = η j , f λ f ⎜ ⎜1 − γ ∂q j , f ⎝



j



⎛1 − γ ∂℘ = 0 ⇒ w g = η j, f λ f ⎜ ⎜ γj ∂g j , f ⎝



⎞ ⎟ ⎟ ⎠



⎛ q j, f ⎜ ⎜ γj ⎝



∂℘ = 0 ⇒ λf ∂η j , f



⎞ ⎟ ⎟ ⎠



γ1



⎛ g j, f ⎜ ⎜1−γ j ⎝



j



⎞ ⎟ ⎟ ⎠



⎞ ⎟ ⎟ ⎠



γj



1−γ



⎞ ⎟ ⎟ ⎠



⎛ g j, f ⎜ ⎜ q j, f ⎝



⎛ q j, f ⎜ ⎜ g j, f ⎝



⎞ ⎟ ⎟ ⎠



1−γ j



(1a)



γj



(1b)



j



(1c)



= s j, f



Solving (1a)-(1c) yields the following demand for factors: q j, f



⎛wg =γ j ⎜ ⎜ wq ⎝



⎞ ⎟ ⎟ ⎠



1−γ



j



s j, f



g j, f



λf



⎛ wq = 1− γ j ⎜ ⎜ wg ⎝



(



)



γ1



⎞ s j, f ⎟ ⎟ λf ⎠



Minimum unit cost of production for a BPO firm with ability f providing service j , c j , f , is given by:



(w ) (w ) γ



c j, f =



q



1−γ



j



g



λf



j



= η j, f



f ∈ {H , L }



(1d)



Stage 5.1: Cost Minimization for Producing Effective Labor Given our assumption on comparative advantage of the higher skill worker in complex service, we can make the following proposition: Proposition 1:



A BPO firm providing complex service necessarily employs skilled worker M in producing its effective labor or alternatively, a BPO firm providing a simple service necessarily employs unskilled worker U in producing its effective labor. Proof: We prove this by contradiction. Suppose a BPO firm of type f ∈ {H , L} chooses to provide service 2



with effective labor produced using U only13. The cost of production for such a BPO firm is:



(b u 2 w u )γ



2



(w ) g



1−γ 2



λf Where w u is the wage for unskilled labor, U.



12 We have already imposed the equilibrium condition that wages of skill G is equalized in the two services. Wages of the effective labor q is different in the two services because their combination of U and M differs in producing effective labor. 13 Notice that this is possible because U and M are perfectly substitutable.



13



Since the firm minimizes its cost by choosing to make the effective labor using only U, therefore its cost should be lower than the alternative way of producing the effective labor using only M.



(b u 2 w u )γ



2



(w ) g



1−γ 2







λf



(b m 2 w u )γ



2



(w ) g



1−γ 2



λf



⇒ bu 2 w u < bm 2 w m w b ⇒ u < m2 w m bu 2 Similarly, if BPO firms in service 1 produce the effective labor using M only. Their cost minimization implies:



w u b m1 > w m bu1 The above two inequalities from cost minimization implies that:



b u1 b m1 > bu 2 bm 2 Which contradicts our assumption of comparative advantage of M in service 2, hence our proposition must be correct. „



Notice that our proposition does not rule out that effective labor in service 2 is produced using both U and M. If we restrict relative wages in the range



b m1 w u b u1 > > holds, then cost minimization by BPO b m 2 w m bu 2



firms entails that all U is employed producing the effective labor in service 1 while all M is employed producing effective labor in service 2. This assumption rules out prices of services such that there is equality at either end of the range, which makes a BPO firm indifferent between using both skills to produce the effective labor in producing its service j. The FONC therefore should be modified accordingly, with q 1, f = u f , q 2 , f = m f ,



w 1,q = b u 1w u = w u and w 2 ,q = b m 2 w m = w m . Factor demands can therefore be given as: ⎛wg u f = γ 1 ⎜⎜ ⎝ wu g 1, f



⎞ ⎟⎟ ⎠



1−γ 1



λf



⎛w = (1 − γ 1 ) ⎜ u ⎜wg ⎝



⎛ wg m f = γ 2 ⎜⎜ ⎝ wm



s 1, f



⎞ ⎟⎟ ⎠



γ1



⎞ s 1, f ⎟ ⎟ λf ⎠



1−γ 2



(2a)



s 2, f



λf



(2b)



(2c)
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g 2, f



⎛w = (1 − γ 2 )⎜⎜ m ⎝ wl



γ



2 ⎞ s 2, f ⎟⎟ f ⎠ λ



(2d)



Proposition 2: In equilibrium, a BPO firm providing a more complex service pays higher wage to its



effective labor, alternatively: w u < w m Proof: Suppose w u > w m . A BPO firm providing service 1 employs U to produce its effective labor in order



to minimize its cost (proposition 1). This implies that the cost of providing service 1 is lowest when the firm uses U vis-à-vis M in producing its effective labor. This implies:



(b u 1w u )γ



2



(w ) g



1−γ 2



λf







(b m 1w u )γ



2



(w ) g



1−γ 2



λf



⇒ bu1 w u < b m1 w m ⇒



w u bm 1 < < 1 , given our assumption on absolute advantage. Thus, w u < w m w m bu 1 „



If the intensity of the generic factor is not very different in the two services, then the above result implies that the BPO firm providing the more complex service bears a higher cost of production as well. Resource Constraint and Cost Determination



Given the demand for the three types of factors – U, G and M and the service choice by BPO firms, equilibrium is characterized by full employment of all factors of production. As discussed before, we have two cases given our assumption on number of firms ranking: Case a: H type BPO firm chooses to provide service 2.



Demand for unskilled labor by L type BPO firms in providing the simple service, N 1n u L , equals its exogenous supply, U: N 1n u L = U



(3a)



Demand for skilled labor by H type BPO firms in providing a complex service, N H m H , plus the demand for skilled labor by L type BPO firms in providing a complex service, (N 2n − N H ) m L equals its exogenous supply, M:



N H m H + (N 2n − N H ) m L = M



(3b)
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Demand for generic labor by L type BPO firms in providing the simple service, N 1n g 1, L , plus the demand for generic labor by H type BPO firms in providing a complex service, N H g 2 , H , plus the demand for generic labor by L type BPO firms in providing a complex service, (N 2n − N H ) g 2 , L equals its exogenous supply, G:



N 1n g 1, L + N H g 2,H + (N 2n − N H ) g 2, L = G



(3c)



Case b: H type BPO firm chooses to provide service 1. The resource constraints are different if H type



chooses to provide service 1. Their resource constraint equilibrium condition can be interpreted analogously.



N H u H + (N 1n − N H )u L = U



(4a)



N 2n m L = M



(4b)



N 2n g 2 , L + N H g 1, H + (N 1n − N H ) g 1, L = G



(4c)



Case a14: Substituting the resource constraints (3a), (3b) and 1(d) in (2a) – (2d), we get:



c 1, L s 1, L U = γ1 n w u λL N1



g 1, L = (1 − γ 1 )



(2a)'



c 1, L s 1, L



(2b)'



w g λL



c 2,L s 2,L M γ = 2 N 2* w m λL



(2c)'



L s ⎞ ⎛ Where N 2* = N 2n − N H ⎜ 1 − ϕ 2 λH ⎟ and ϕ 2 = 2 , H , ⎟ ⎜ s 2,L λ ⎠ ⎝



g 2 , f = (1 − γ 2 )



c 2,L s 2, f



(2d)'



wg λf



Equations (1d), (2a)'– (2d)' and (3c) are nine equations in nine variables:



w u , w m , w g , c 1, L , c 2 , f , g 2 , f , g 1, L for f ∈ {H , L } After making appropriate substitutions, we can derive the expressions for c 1, L , c 2 , L from:



⎡ (N 1n (1 − γ 1 ) s 1, L c 1, L + N 2* (1 − γ 2 ) s 2 , L c 2 , L )⎤ U γ = ⎥ 1 ⎢ N 1n c 1, L G ⎣⎢ ⎦⎥ ⎡ (N (1 − γ 1 ) s 1, L c 1, L + N (1 − γ 2 ) s 2 , L c 2 , L )⎤ M =γ2 ⎢ ⎥ * c 2, L G N2 ⎢⎣ ⎥⎦ n 1
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* 2



1−γ 1



γ1



s 1, L



(λ )



1 L γ 1



1−γ 2



γ2



s 2, L



(λ )



1 L γ 2



(5a)



(5b)



In this paper, we work with “case a” for most parts. “Case b” can be analyzed analogously.
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Stage 3: Bargaining in Price15



The threat point for a sourcing firm is that if bargaining with the BPO firm fails, then it would hire northern workers to produce the worker’s service. Since the sourcing firm’s output is fixed by hiring northern managers. Therefore the only source of gain for the sourcing firm would be savings from a lower cost of production by offshoring the worker’s service. Because the final good production technology is Leontief, the unit cost of producing a final good j when worker’s service is outsourced is simply the sum of managerial wages in the north, w n and the price of service j paid to the supplier (of ability f ), that is: w n + p j , f . On the other hand, the unit cost of production without outsourcing, c nj , is given exogenously in our model. Therefore, cost saving to the sourcing firm per unit of output is given by: c nj − (w n + p j , f ) The payoff for the sourcing firm from agreement in bargaining is:



(



(



s j , f c nj − w n + p j , f



))



The threat point for the BPO firm is that if bargaining with its matched sourcing firm fails it will not produce and earn zero profit. So its payoff from a successful price bargaining is simply its profit, π j , f , from producing the outsourced service j: π j, f = s j, f (p j, f − c j, f



)



Let the bargaining power of the sourcing firm be given by α . Nash bargaining maximizes the weighted payoffs of the two agents in the total surplus, that is, Max p j, f



[( p



j, f



) ] [ s (c − (w



− c j, f s j, f



1−α



j, f



n j



n



+ p j, f



)) ]



α



This maximization problem generates:



(



p j , f = α c j , f + (1 − α ) c nj − w n



)



(6)



The price of the outsourced service j depends positively on the cost of domestic production in the n north without outsourcing, c j , because it increases the pay-off for the sourcing firm from outsourcing the



service; and also on the cost of production of the BPO firm, c j , f . It depends negatively on northern managerial wages because higher managerial wages decreases the pay-off from outsourcing for the sourcing firm by increasing the unit cost of production of the final good. Proposition 3: BPO firms providing a complex services earn a higher mark-up Proof:



The markup for BPO firms providing service j, r j , f , is given by: In this model, we assume that it is extremely costly to contract with two agents. Therefore, each supplier can provide only one service and the sourcing firm also contracts with a unique supplier.



15
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(



(



r j , f = p j , f − c j , f = (1 − α ) c nj − w n + c j , f



))



The mark-up charged by a BPO firm providing service j depends positively on the bargaining power of the supplier, the cost of “no outsourcing” production in the north and also on the vendor’s own cost of production. By assumption in (A.1): Ψ 1, f 


(



c 2n − w n + p 2 , f c



n 2



)



>



(



c 1n − w n + p 1, f c



)



n 1



Since given c 2n > c 1n the above assumption implies:



(



)



(



c 2n − w n + p 2 , f > c 1n − w n + p 1, f



)



Substituting for p j , f from equation (6), we get:



α (c 2n − (w n + c 2 , f )) > α (c 1n − (w n + c 1, f



))



⇒ (1 − α ) c 2n − w n + c 2 , f



n 1



(



(



)) > (1 − α ) (c − (w



n



+ c 1, f



))



⇒ r2 , f > r1, f



That is, the mark-up for BPO firms providing worker’s service 2 is higher vis-à-vis the same ability BPO firms providing worker’s service 117. „



Evalueserve (2005b) analysis indicates that the billing rates for KPO based processes ranges from $18-24 per hour, while the employees are paid at about $5-8 per hour. On the other hand, for BPO services, the billing rate on an average is about $11 per hour and the employees are paid approximately $3 per hour, clearly indicating a huge mark-up difference between standardized BPO based and complex KPO based services. This difference can be explained by the high value add work that is provided by niche firms18. Stage 2: Determination of Equilibrium Outsourced Input19



Since production technology is Leontief, a sourcing firm’s demand for outsourced service input is set by hiring managers in the north. The sourcing firm finds it optimal to hire managers before bargaining This assumption is akin to the well known “no factor intensity reversal” assumption in trade theory. This result is not sensitive to assumption made in equation (1). In an alternative set-up, where price of input is determined through profit maximization by the BPO firm, we get a higher mark-up for a complex service if varieties of final good 2 has a lower elasticity of substitution. 18 The billing criterion for the two types of providers is different. Simple service providers cater to low-end processes and typically charge clients based on the number of seats used for the client's job. That's the input method. Niche firm on the other hand use output based approach for billing, that is, they charge on the basis of the solutions they provide. A solution incorporates domain knowledge, technology and processes built into it.. 19 The literature has largely ignored the problem of the suppliers that provide outsourced services. Even in cases where the supplier’s problems is modeled, the demand for outsourced products, as in Head, Reis and Spencer (2002), is assumed to be exogenous. In this model we endogenize the demand for outsourced services by endogenizing the northern variables. 16 17
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because managers cannot be instantaneously combined with worker’s service if bargaining is successful. Managerial input production requires a long period of training for the managers. With Leontief production technology, profit maximization requires that the managerial as well as the worker’s service be produced in equal amount. That is, in equilibrium, y j, f = x j = s j, f Proposition 4: A BPO firms providing a complex service is smaller in size Proof:



The profit function for the sourcing firm producing a variety of good j partnered with a BPO firm with ability f is given by20:



π nj = p nj y j , f − w n x j − p j , f s j , f σ −1 σ



( ) (β )



= s j, f ∂π nj ∂s j , f



1



j σ



(



j



f ∈ {H , L } and j ∈ {1, 2}



)



− w + p j, f s j, f n



σ



= 0 ⇒ y j, f = x j = s j, f



⎛ σ − 1⎞ ⎟ β w n + p j, f =⎜ ⎜ σ ⎟ j ⎝ ⎠



(



)



−σ



⎛ σj ⎞ n ⎟ (w + p j , f Using the demand equation for each variety of y j , f , we get: p nj , f = ⎜ ⎜σ j − 1⎟ ⎝ ⎠



(7)



)



Proposition 2 implies: c 2 , f > c 1, f ⇒ p 2 , f > p1, f ⇒ s 2 , f < s 1, f „



Notice that firms which provide a higher scale earn a lower mark-up. It is well known that Niche or complex firms are small in size and they provide only a small proportion of the service for producing the final good j, yet, they earn higher revenue per employee as they have higher mark-ups. Our model shows that the mark-up of a BPO firm is negatively related to the scale of provision of a service. The Profit of industry 1 and 2 of the outsourcing sector in the north is given by:



Π 1n, L = Π 2n =



20



∂c j , f ∂s j , f



N 1n (w n + p1, L )s 1, L



(N



(8a)



σ −1



n 2



− N H )(w n + p 2 , L )s 2 , L + N H (w n + p 2 , H )s 2 , H



σ −1



(8b)



= 0 because a sourcing firm is too small to affect aggregate output or southern factor prices.
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Northern Resource Constraint and Wage Determination in the North



The aggregate supply of managers in the north must equal the demand for managers by sourcing firms partnered with L type BPO firms in the host country to produce good 1, N 1n s 1, L , plus the demand for northern managers partnered with L type BPO firms in the host country to produce good 2, (N 2n − N H ) s 2 , L , plus the demand for northern managers partnered with H type BPO firms in the host country to produce good 2, N H s 2 , H , Equilibrium in the manager labor market in the north implies: X 1 = N 1n s 1, L + (N 2n − N H ) s 2 , L + N H s 2 , H



(9a)



Demand for northern workers equals the homogenous good in the home and the host country. Equilibrium in the northern workers market implies: Xo = τ I + I s



(9b)



Where I is the northern income: It includes northern worker’s wage income, managerial wage income and profits of the sourcing firms in the outsourcing sector. I = (X o + w n X 1 + Π 1n + Π 2n )



I s is the income of the south: includes wage income of its workers and profits of the BPO firms. I s = N 1n s 1, L p1, L + (N 2n − N H ) s 2 , L p 2 , L + N H s 2 , H p 2 , H



(9c)



Using (8a) and (8b), we get: I = Xo +



σ σ −1



wn X1 +



Is σ −1



Stage 1: Choice of service by the High ability BPO firm



It is clear from the above analysis that a BPO firm providing a complex service charges a higher mark-up while operates at a lower scale of provision. Thus a BPO firm’s choice of a service will, in equilibrium, depend on this trade-off between higher mark-up due to higher complexity and lower scale due to rising costs of providing a complex service. Proposition 5: A high type BPO firm faces a trade-off between scale and mark-up when choosing a service. Proof:



Propositions 3 and 4 directly imply this result. A BPO firm of type f providing service j earns profit:



π j, f = (p j, f − c j, f



)



σ



⎛σ − 1⎞ n n ⎜ ⎟ β j (1 − α ) c j + α w + c j , f ⎝ σ ⎠



(



(



))



−σ



(10)



A service with high complexity faces higher costs and thus, the scale of provision of a complex service is lower. On the other hand, by proposition 3, the mark-up ( p j , f − c j , f ) effect is higher for a complex
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service which raises the profit of a BPO firm. Thus, a type H BPO firm faces a tradeoff between scale and mark-up when making a choice between the two kinds of service. „ Proposition 6: As the skill distribution of a host country becomes skewed in favor of low skill, the



probability of choosing a simple service by the H type BPO firm rises (under certain conditions). Proof:



Partially differentiating equation (10) with respect to c j , f : ∂π



j, f



∂c j , f



= −π



j, f



⎛ 1 1 ⎜ + n ⎜ p j, f − c j, f w + p j, f ⎝



(



) (



)



⎞ ⎟ < 0. ⎟ ⎠



This implies that a BPO firm’s profit is decreasing in its own cost of production. Therefore, if an increase in unskilled labor supply can decrease the cost of providing a simple service then, the profitability from providing a simple service rises. This increases the likelihood of providing a simple service by an H type BPO firm. Totally differentiating equations (5)-(9) and the price index for each industry j we get: ⎛1− γ1 ⎞ 1−γ1 1− γ1 1−γ1 ˆ δ 1 + 1⎟⎟ sˆ1, L − (δ 2 cˆ1, L ) δ 2 (sˆ2 , L + cˆ2 , L ) − Uˆ = ⎜⎜ G + γ1 γ1 γ1 ⎝ γ1 ⎠



(5a)'



⎛1−γ 2 ⎞ 1−γ 2 1−γ 2 1−γ 2 ˆ δ 2 + 1⎟⎟ sˆ2 , L − (δ 1 cˆ2 , L ) δ 1 (sˆ1, L + cˆ2 , L ) − Mˆ = ⎜⎜ G + γ2 γ2 γ2 ⎝ γ2 ⎠



(5b)'



( = Iˆ − (b = Iˆ − (b



sˆ1, L = Iˆ − b1, L wˆ n + a 1, L cˆ1, L



sˆ2, L sˆ 2 , H



2, L



Where21



b j, f =



)



(7a)'



)



(



2 ,H



wˆ n + a 2 , H cˆ 2 , L



δ1 = α wn



wn + p j, f



) (σ − (σ − 1)h
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H



) + (b 2 , L wˆ n



+ a 2 , L cˆ2 , L



N 1n (1 − γ 1 ) s 1, L c 1, L



(N (1 − γ ) s n 1



a j, f



1



1, L



c 1, L + N 2* (1 − γ 2 ) s 2 , L c 2 , L )



α c 1, L = n w + p j, f



Xˆ 1 = s 1, L e 1, L + sˆ 2 , L e 2 , L + sˆ 2 , H e 2 , H Where e 1, L =



)



wˆ n + a 2, L cˆ2, L (σ − (σ − 1)h L ) + b 2, H wˆ n + a 2 , H cˆ2 , L (σ − 1)h H



hH =



(



)



L



(7c)'



and δ 2 = 1 − δ 1



N H w n + p 2,H s 2,H



(1 − τ − µ ) I



) (σ − 1)h



(7b)'



hL = 1 − hH



(9a)'



N 1n s 1, L X1



In equation (7a)' we have substituted pˆ j , f from equation (6), and also used the expression for the price index of each industry.
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Xˆ 0 = 0 = τ Iˆ + θ 2 Iˆ s



(9b)'



σ θ1 n σ θ1 ˆ θ Iˆ = wˆ + X 1 + 2 Iˆ s σ −1 σ −1 σ −1



(9c)'



Where θ 1 =



s w n X1 , θ2 = I I I



These are 8 equations in 7 variables, (we have already set wˆ o = 0 ). By Walras law if (n-1) markets are in equilibrium, the nth market always clears and hence one of the equations is redundant. Solving these set of equations we get:



cˆ1, L



⎛ ⎞ ⎛ ⎞ ⎜ ⎛ ⎟ ⎜ ⎛ ⎟ φ1 ⎞ ⎞ ⎜ ⎜ ⎟ ⎜ ⎜ ⎟ ⎟⎟ φ2 1 ⎜φ ⎟ − a 1 ⎟ + Mˆ ⎜ φ 3 ⎜ ⎟⎟ ˆ 1 = −Uˆ ⎜ 3 ⎜ ⎜ φ ⎜ φ1 φ 3 φ 4 ⎟ ⎟ − G φ φ 2 ⎜ φ1 φ 3 − φ 4 ⎟ φ{2 ⎟ 2 − ⎟⎟ ⎜ ⎜ ⎟ ⎜ 2⎜ ⎟ φ2 a 1 a 1 ⎠ ⎟ a1 ⎠ − ⎟ ⎜⎜ 14 ⎜ 2 a1 ⎝ φ4 ⎝ 2443 ⎟ ⎜ 1442443 ⎟ + + ⎝ ⎠ ⎝ ⎠



cˆ2 , L



⎛ ⎞ ⎜ ⎟ φ1 ⎜ ⎟ φ2 ⎜ ⎟ + Mˆ ˆ = −U ⎜ φ1 φ 3 φ 4 ⎟ − ⎟ ⎜ φ2 a 1 a 1 ⎟ ⎜1 4243 + ⎝ ⎠



⎛ ⎛1−γ1 ⎞ 1− γ 2 ⎜⎜ ⎟φ 3 − γ2 ⎜ ⎜⎝ γ 1 ⎟⎠ ⎜ φ1 φ 3 φ 4 ⎜ − ⎜ φ2 a 1 a 1 ⎝



⎞ ⎟ ⎟ ⎟ ⎟ ⎟ ⎠



⎛ ⎞ ⎜ ⎛ 1 − γ 1 ⎞ φ1 1 − γ 2 ⎟ ⎛ ⎞ ⎟⎟ − ⎜ ⎜⎜ ⎟ ⎜ ⎟ γ2 ⎟ 1 ⎜ ⎟ − Gˆ ⎜ ⎝ γ 1 ⎠ φ 2 ⎜ ⎟ ⎜ φ1 φ 3 φ 4 ⎟ φ1 φ 3 φ 4 − ⎟ − ⎜ ⎟ ⎜ φ2 a 1 a 1 a1 ⎠ 2 a1 ⎝1φ4 ⎜ 144424443 ⎟ 4244 3 + ⎝ ⎠ +



Where we define: ϕ1 =



a 1, L



γ2



[a (σ − (σ − 1)h ) − a (σ − 1)h ] [e (1 − γ ) δ 2,H



H



2, L



L



2,L



2



1



− e 1, L (1 − (1 − γ 2 ) δ 1 )]



⎡ (1 − γ 2 ) δ 2 ⎤ + a 1, L e 1, L e 1, L [a 2 , L (σ − (σ − 1)h L ) − a 2 , H (σ − 1)h H ] ⎢1 + ⎥ γ2 ⎣ ⎦ ⎡ ⎤ σ θ1 + a 1, L ⎢ ⎥ [e 1, L − (1 − γ 2 ) δ 1 ] > 0 ( ( ) ) σ − 1 − τ γ 2 ⎦ ⎣



ϕ2 = −



a 1, L



γ1



[a (σ − (σ − 1)h ) − a (σ − 1)h ] [e (1 − γ ) δ 2,L



L



2,H



H



1, L



1



2



− e 2 , , L (1 − (1 − γ 1 ) δ 2 )]



⎡ (1 − γ 1 ) δ 1 ⎤ − a 1, L e 2 , H [b 2 , H (σ − (σ − 1)h H ) − b 2 , L (σ − 1)h L ] ⎢1 + ⎥ γ1 ⎣ ⎦ ⎡ ⎤ σ θ1 − a 1, L ⎢ ⎥ [1 − e 1, L − (1 − γ 1 ) δ 2 ] < 0 ⎣ (σ − (1 − τ )) γ 1 ⎦



⎡



ϕ 3 = a 1 (a 2 , L (σ − (σ − 1)h H ) − a 2 , H (σ − 1)h L ) ⎢1 + ⎣



(1 − γ 2 ) δ 2 ⎤ γ2



⎥>0 ⎦



⎡ (1 − γ 1 ) δ 2 ⎤ ⎥>0 γ1 ⎣ ⎦



ϕ 4 = a 1 (a 2 , L (σ − (σ − 1)h H ) − a 2 , H (σ − 1)h L ) ⎢



22



⎡ σ θ1 ⎤ ⎢ ⎥ ( ( ) ) σ τ − 1 − a1 = ⎢ ⎥ ⎢⎣− (e 1, L b 1, L + e 2 , L (b 2 , H (σ − (σ − 1)h H ) − b 2 , L (σ − 1)h L ) + e 2 , H (b 2 , H (σ − (σ − 1)h H ) − b 2 , L (σ − 1)h L ))⎥⎦



>0



The set of conditions for these expressions to follow the assigned signs are: C.1:



(1 − γ 2 ) δ 1 1 − (1 − γ 2 ) δ 1







e 2,L (1 − γ 1 ) δ 2 < e 1, L 1 − (1 − γ 1 ) δ 2



C.2: (1 − γ 2 ) δ 1 < e 1, L < 1 − (1 − γ 1 ) δ 2



This implies that an H type BPO firm chooses to provide an outsourced service in sync with the host country’s comparative advantage only if the above conditions hold. If these conditions do not hold then H type BPO firms in an unskilled labor abundant host country may choose to provide a complex service. We assume that these conditions hold, implying that: cˆ1, L < 0, Uˆ



(11a)



cˆ1, L >0 Mˆ



cˆ2 , L cˆ2 , L > 0, 


(11b)



To support our results, we now present a numerical example for the effect of an increase in M and U on the cost of a simple and complex service. Chosen Parameter values: e 1, L = 0.4 , e 2 , L = 0.3, σ = 1.5, h H = 0.7, a 2 , L = 0.25, a 1, L = 0.3 b 2 , L = 0.5, a 2 , H = 0.2, b 2 , H = 0.6, b 1, L = 0.7, γ 1 = 0.4 , γ 2 = 0.8, δ 1 = 0.35 θ 1 = 0.5 τ = 0.4



Figure 5a: Effect of an Increase in Skill



Figure 5b: Effect of an Increase in Unskilled



Abundance on the Cost of BPO Service



Labor on the Cost of BPO Service
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In figure 5a we show the effect of an increase in skilled labor while in figure 5b we show the effect of an increase in unskilled labor on the cost of provision of BPO Services, given C.1 and C.2 hold true. The light colored (red) dotted line is the percent change in the cost of complex service while the darker (blue) dotted line is the percent change in the cost of the simple service. In this simulated economy, the H type BPO firm is more likely to choose a simple service if the host country is abundant in unskilled labor while it is more likely to choose a complex service if the host country is abundant in skilled labor. „ Section 5: Wage Inequality



The Home Country Proposition 7: Wage inequality in the north rises with the size of the partnering host country. Proof:



Change in northern managerial wages is a measure of northern wage inequality because we have chosen wages of northern workers as a numeraire. The expression for the change in northern wages is also derivable from the set of 8 equations above. ⎡ (1 − a 1 ) φ 3 φ1 − φ 4 φ 2 ⎢ a1 wˆ ⎢ = ⎛φ φ φ ⎞ Uˆ ⎢ ⎢ φ 2 ⎜⎜ 1 3 − 4 ⎟⎟ ⎝ φ2 a 1 a1 ⎠ ⎣⎢ n



⎤ ⎥ ⎥ > 0, ⎥ ⎥ ⎦⎥



⎡ ⎢ φ φ wˆ n 1 3 = −⎢ Mˆ ⎢ φ1 φ 3 − φ 4 ⎢ φ2 a 1 a 1 ⎣



⎤ ⎥ ⎥>0 ⎥ ⎥ ⎦



(11c)



Clearly, if C.1 and C.2 hold, wage inequality in the north increases with a rise in supply of skilled or unskilled workers in the host country. This is intuitive because an increase in the supply of host country workers lower their production cost and therefore has a tendency to increase the supply of the final good. This also pushes up the demand for the complementary input, that is, northern managers. This puts an upward pressure on their northern managerial wages, thereby increasing wage inequality in the north. „



The Host Country Proposition 8: Under outsourcing, a change in a host country’s wage inequality is positively related to a



change in the home country’s wage inequality. Proof:



Totally differentiating equation (2a)' and (2c)' we get the measure for wage inequality in the host country: wˆ m − wˆ u = (1 − a 2 , L ) cˆ2 , L − (1 − a 1, L ) cˆ1, L + (b 1, L − (b 2 , L (σ − (σ − 1)h L ) − b 2 , H (σ − 1)h H )) wˆ n



(12a)



Since c 1, L < c 2 , L and c 1n < c 2n , equation (6) implies:
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p1, L < p 2 , L ⇒ b 2, L =



α wn w n + p 2,L



< b 1, L =



α wn



(12b)



w n + p 1, L



n H Now, b 2 , H = ⎛⎜ w + p 2 , L ⎞⎟ = ϕ < λ , where ϕ 1 > 1 1 n L



b 2,L



⎜ w + p 2, H ⎟ ⎝ ⎠



λ



Substituting b 2 , H in from the above expression in (b1, L − (b 2 , L (σ − (σ − 1)h L ) − b 2 , H (σ − 1)h H )) we get: b1, L − b 2 , L (σ − (σ − 1)(h L + h H ϕ 1 ))



Since ϕ 1 > 1 , (σ − 1)(h L + h H ϕ 1 ) > (σ − 1) Using (12b) above, b1, L − b 2 , L (σ − (σ − 1)(h L + h H ϕ 1 )) > 0 Or (b1, L − (b 2 , L (σ − (σ − 1)h L ) − b 2 , H (σ − 1)h H )) > 0 Wage inequality in the host country depends positively on the wage inequality in the home country because the relative share of managerial wages in total cost of production for final good 1 is higher vis-à-vis good 2 making the coefficient in equation (12a) positive. Higher managerial wages reduces the demand for outsourced services from the host country. It lowers the demand for simple service more than it lowers the demand for complex service because b 2 , L < b 1, L . Since service 1 uses unskilled labor while service 2 uses skilled labor, the demand for unskilled labor falls relatively more vis-à-vis skilled labor, thereby increasing wage inequality in the host country. Equation (12a) clearly supports proposition 8. „ Proposition 9: Under outsourcing, wage inequality in the host country increases with a rise in the supply of



the unskilled labor. The effect of an increase in the supply of skilled labor on the host country’s wage inequality is ambiguous. Proof:



Using (11a)-(11c) in (12a), we get: wˆ n cˆ2 , L cˆ1, L wˆ m − wˆ u = (1 − a 2 , L ) − (1 − a 1, L ) + (b 1, L − (b 2 , L (σ − (σ − 1)h L ) − b 2 , H (σ − 1)h H )) >0 Uˆ Uˆ Uˆ Uˆ { { { +



−



+



An increase in unskilled labor supply, U, tends to worsen wage inequality by raising c 2 , L and lowering c 1, L . Using (11a)-(11c) in (12a), we get: wˆ n cˆ2 , L cˆ1, L wˆ m − wˆ u = (1 − a 2 , L ) − (1 − a 1, L ) + (b 1, L − (b 2 , L (σ − (σ − 1)h L ) − b 2 , H (σ − 1)h H )) Mˆ Mˆ Mˆ Mˆ { { { −



+



+
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The effect of an increase in skilled labor supply, M, on wage inequality is ambiguous because even though it lowers c 2 , L and raises c 1, L , it increases wage inequality in the north. The latter effect tends to push up wage inequality in the host country. Therefore, the effect of increase in skilled labor supply on the host country wage inequality is ambiguous. We now do a numerical simulation to see the effect of an increase in a host country’s supply of skilled worker and northern managers under extreme intensities of skilled labor usage in the production of the complex service. In the figures below the darker (black) dotted line represents wage inequality in the home while the light colored (green) dotted line represents wage inequality in the host. In figure 6a, we show that an increase in M increases wage inequality in the home while it decreases wage inequality in the host for a high intensity of skilled labor ( γ 2 = 0.9 ), . On the other hand, when the intensity of skilled labor in complex service is low, figure 6b ( γ 2 = 0.5), an increase in M worsens wage inequality in the home as well as the host.



Figure 6a: When service 2 is extremely skill intensive



Figure 6b: When service 2 is not skill intensive



Figure 6: Effect of an Increase in Host Country Skilled Labor on Wage Inequality



Wage inequality in the host country falls with a rise in skilled labor in the host country when skill intensity of service 2 is high because its effect on decreasing the cost of providing service 2 is higher vis-à-vis its effect on increase in northern wages. On the other hand, when skill intensity of service 2 is lower, wage increase in the north drives up wage inequality in the host country as well. In figure 7a, we represent the effect of a change in wage inequality due to increase in the size of the home country managers for a highly skill intensive complex service while figure 7b does the same for a less skill intensive complex service. We find that wage inequality falls in the north in both cases, as expected, but wage
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inequality in the host country varies with the intensity of skilled labor in producing the complex service in the host country. An increase in northern managers lowers northern managerial wages and therefore has a tendency to increase the supply of the outsourced service. This puts an upward pressure on host country wages. When skill intensity of the complex service is high, the positive effect of increase in northern managers on skilled labor wages in the host country dominates and hence wages inequality in the host country increases. The opposite is true when skill intensity of the complex service is low.



Figure 7a: When service 2 is extremely skill intensive



Figure 7b: When service 2 is not skill intensive



Figure 7: Effect of an Increase in Northern Managers on Wage Inequality „



It is clear that in a world where a home country offshores to a large host country, its wage inequality is higher. Similarly, if the skill intensity of complex service is high, a host country may also end up with higher wage inequality. Outsourcing to (or from) a large country should therefore be accompanied by huge skill formation, more so in the home country. Section 6: Conclusions



In this paper we have attempted to formulate a perspective on an outsourcing service provider firm and in the process of doing so, we have been able to explain the broad trends of a BPO industry. The model explains the pattern of BPO firm size, where a complex service provider firm is always smaller in size relative to a BPO firm that provides a simple service. Further, we also highlight the service choice decisions of a BPO firm. In our model, we show that a high ability BPO firm may choose to provide a simple service if the skill
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distribution in the host country is biased towards low skill. On the other hand, if the skill distribution of the host country moves in favor of skilled workers, then, the probability that a high ability BPO firm chooses to provide a complex service increases. Our model also allows us to conclude that if a home country outsources to a large host country, its wage inequality increases. Moreover this increase in wage inequality tends to increase the wage inequality in the host country as well. The model has a number of limitations. One, we allow for only two types of services, while in the real world, there exists a spectrum of services with varying levels of complexity. It is important to view a BPO firm’s service choice when it has more than one service to choose from. Two, an important question for the BPO industry is a trade-off between scale and scope. Should BPO firms add more service lines or should it expand its existing service by winning more customers. Our model does not answer these questions and future research in this area is called for.
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Appendix



I: Description of key verticals in the Indian BPO Industry Customer Care: Call centers, telesales and telemarketing, web sales, help desks, clerical support, data entry,



word processing, mass emailing, contact centers, IT and technical support help desks electronic- customer relationship management (CRM), collections, market research, customer phone support warranty registration, catalogue sales, order fulfillment, up-selling and cross-selling and CRM. Payment Services: Credit card and debit card services, check processing services, loan processing, electronic



data interchange Finance & Accounting: Accounting and accountancy services, billing and payment services, banking



processing, sales ledger, general nominal ledger accounting, financial reporting, customer supplier processing, document management, legal services, transaction processing, equity research support, accounts receivable, accounts payable, cost accounting, payroll and commissions, stock market research, mortgage processing, credit charge and card processing and check processing. Administration: Tax processing, claims processing, asset management, document management, legal and medical transcription and translation. Human Resources: Personnel Administration, hiring and recruiting, training and education, records and



benefits payment administration, payroll services, health benefits administration, pension fund administration, retention and labor relations. Content Development: Engineering and design services, automation programming, digitization, animation,



network management, biotech research, application development and maintenance, web and multimedia content development and e-commerce.



II: Important sub-sectors with a KPO firm 1. Intellectual Property (IP) research



9. Paralegal content and services



2. Equity, financial, and insurance research



10. Medical content and services



3. Data search, integration, and management



11. Remote education and publishing



4. Analytics (data analytics/risk analytics) and



12. Pharmaceuticals and biotechnology



data mining services



13. Research and Development (IT and non-



5. Research and information services in



IT areas)



human resources (HR)



14. Network management (optimization and



6. Business and market research (including



analytics)



competitive intelligence)



15. Decision Support Systems (DSS)



7. Engineering and design services



16. Logistics Services and Procurement



8. Design, Game, animation, and simulation



17. Banking, Securities and Insurance research



services



18. Translation and localization services
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