









	
 Home

	 Add Document
	 Sign In
	 Create An Account














[image: PDFKUL.COM]






































	
 Viewer

	
 Transcript













Outsourcing of Business Services: A Model of the Supplier Firms and Comparative Advantage across Host Locations Arti Grover Delhi School of Economics/Princeton University [email protected], [email protected] Preliminary draft. Please do not quote. Last updated 18th March 2008 Abstract: The offshoring service provider sector, popularly called the Business process outsourcing (BPO) industry has grown meteorically in the last decade. However, offshoring is primarily analyzed from the lens of the home country and its firms while the host country and the BPO service providers have not been given their fair space. In this paper, we build a theoretical model to explain some of the stylized facts of the BPO industry including the wages, skill employment patterns across services and how heterogeneous suppliers choose their service. Our model augments the bargaining framework developed in Spencer and Qui (2001) to include the supplier's choice of service and its labor skill hiring decisions. Upon entry in the BPO industry, suppliers in our model make a random draw on their productivity and then choose the service to provide. Services in the BPO industry are differentiated in terms of their complexity, where a more complex service has a higher cost of provision and requires higher skills. Labor is differentiated by skill and high skilled workers have a comparative advantage in providing a more complex service. Two most important findings of our paper are: 1. BPO firms which provide more complex service always employ higher skills and pay higher wages. 2. A high productivity firm may not necessarily provide a more complex service, particularly if the skill distribution of the host country is skewed. Our model has policy implications for host countries who wish to provide end to end or specifically high end offshore services. The host ought to develop the quality of its labor, else with a skewed skill distribution, there is no way the country can attract its highly productive firms to provide complex services. Thus, the sourcing firms will more likely not locate its high end services in such a host country.
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Section 1: Introduction Offshoring literature is flourishing. Economic and business research has brought to fore various aspects relating to international production sharing, whether these were organizational issues, welfare impact on the home country, developmental effects on the hosting nations, political concerns relating to job losses in the source countries and so on. We are now well aware of strategies of sourcing firms and multinational firms considering to offshore their inputs abroad. However, despite so much progress in research on international fragmentation of production, there is one aspect of it which has missed the attention of researchers. The supply side of this ever expanding phenomenon is still largely ignored. We are clueless on the employment and wage patterns of heterogeneous vendors supplying services of varying complexity. There is limited perspective on the level of competition among the diverse set of suppliers providing these services, their pricing strategy, scale of operation and the tradeoff between scale and scope. In this paper, we have attempted to formally model the constraints on the business process outsourcing (BPO) industry and the behavior of firms in this industry to explain the service choice pattern among firms, the development of comparative advantage in different types of services and hence the location decision of the sourcing firms. The motivation of the paper is drawn from the dynamic forces in the Indian BPO industry. Offshoring to India started in 1996 with firms like General Electric, American Express and British Airways as an operation culture similar to the western shared-service centers. Large operations with high quality infrastructure were set up by these multinational firms and the supplier was integrated with the MNC as a captive unit. The beginning of the next millennium pushed the development of BPO industry in the next phase. It brought with it multinationals like Ford, HSBC and Citibank and a number of domestic third party vendors like EXL, Spectramind, Daksh, 24X7 Customer, Office Tiger, etc. The supply market was still immature, so the Indian government took up the responsibility for rolling out tax incentive and opening up different sectors to foreign participation. There were several factors that helped India develop a strong outsourcing supplier market. These factors include initial captive BPO ventures by Multinational firms, government incentives and Indian software firms with Information technology (IT) outsourcing experience venturing into the BPO supplier market. There is an ongoing tradition of activity in the Indian BPO space which draws acute attention from media and business research. It began with ventures of existing business houses and software firms in the BPO industry, followed by funding and interest of international venture capitalists like Warburg Picnus, Oak Hill etc. in some BPO firms. When these issues settled a little, sustainability of BPO firms became a debatable issue due to high attrition rate in the industry and surveys were conducted on employee satisfaction, salary to get a feel of the magnitude of the problem. In this environment, specialization was seen as the key to survival and success so much so that phrases like “Specialize or Perish” were coined for firms in the BPO industry in India. This demand driven change marked the beginning of another phase in the Indian BPO industry. There was a move to supply non-commoditized complex services like analytical services such as financial research, equity research, investment banking research, risk modeling, sales and market research, R&D in pharmaceuticals and biotechnology, data mining, telemedicine, actuarial services, engineering services, intellectual property/patent research, legal research and case writing and even animation design. These services are usually referred to as Knowledge Process Outsourcing (KPO).1 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. As BPO firms continue to evolve on Indian grounds, forming an important supply side story of outsourcing, their functioning is still not addressed in the literature. We take upon this task to Examples include Office tiger, Evalueserve, Pangea3, Techbooks etc (Subsectors included in the KPO industry is listed in Appendix 2). It is worth pointing out that research and development departments of multinational firms possessing hightechnology (e.g., IBM Research) and consulting companies (like McKinsey) cannot be considered KPO firms as it takes substantial time to reach scale in organizations. For example, as Evalueserve (2007) suggests that IBM Research took nearly 50 years to reach 3,000 researchers and McKinsey took 75 years to get to 6,000 consultants, per contra a KPO firm like Evalueserve may take just 10 years to engage 6000 professionals globally.
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explain some of the stylized facts of the Indian BPO industry in a more formal manner. It should however be noted that the features outlined in this paper relate to domestic third party outsourcing vendors firms specifically and captives or offshoots of large multinational firm’s captives may not expected to follow these behavioral patterns relating to pricing, employment, relationship specific investment, scale and scope because they originate from a completely different level of capital and international exposure. In our model, we have three layers of differentiation. BPO services are vertically differentiated in terms of how difficult or complex it is to provide one unit of a service. This warrants differentiation in labor skill, with higher skilled labor having a comparative advantage in complex services. Firms are also differentiated in their ability where higher entrepreneurial ability can help in scaling up the operations and making more effective investment. Firms must make a fixed investment to enter the BPO industry. Once this investment is sunk, firms enter and make a random draw on their ability. Once ability is known, firms the service line (verticals) they want to provide2. For example, a firm may choose to provide customer care support to its clients and within this vertical, the BPO firm may restrict itself to providing Call centers, telesales and telemarketing but may leave out like web sales, help desks, clerical support, data entry etc. There is some amount of complexity associated with each of these services. We build an outsourcing model in a game theoretic framework where the demand for services is derived endogenously from the demand for the sourcing firm’s final goods. There are two industries in north that compete in a monopolistically competitive manner. These industries combine managerial inputs and worker’s services using a Cobb-Douglas technology. One of final goods requires a more sophisticated service vis-à-vis the other. We label the complex service as service 2 and the standard or simple service as service 2. By assumption, the managerial service cannot be outsourced. Once the need for suppliers is revealed to the host country, an endogenous number of suppliers enter the outsourcing service provider industry after making a fixed investment. Upon entry, the suppliers make a random draw on their ability. A firm can draw either high ability or low ability. The BPO firm can then make a choice on the alternative service to supply to the sourcing firm. Once a BPO firm chooses its service, it matches with a representative sourcing firm which requires its chosen service. The two parties then commit on their output prior to bargaining. It is assumed that the BPO firm as well as the sourcing firm can hire and fire workers costlessly if the bargaining in the next stage fails. Commitment on output before bargaining is important because the price of the service critically depends on the amount of service the supplier can provide. Then, the two agents meet to bargain over the price of the service keeping in mind their respective threat points and the bargaining power. If the bargaining outcome is positive for both agents, bargaining is said to be successful and the BPO firm hires the appropriate skill to provide the amount of service committed in the previous stage. We solve this game through backward induction and obtain results that are characteristic of the BPO industry. 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 assortative matching between complex services and highly skilled labor. This is based on the comparative advantage of skilled labor in complex services and their payoffs from providing in these services. Two, we find that a BPO firm that provides more complex services has to employ labor with higher skills and bear higher per worker costs. Three, our formulation shows that there is a tradeoff between service complexity and scalability. A high ability BPO firm can earn higher profit by providing a complex service because its mark-up is higher or it can earn a larger profit by providing a simple service because its scale of operation is higher. We outline the conditions under which the high ability BPO firm may choose a simple service vis-à-vis a complex one. Thus, firms with higher ability need 2



Vertical BPO concentrates on functional services in specific industry domains such as manufacturing, retail, financial services and healthcare. Details of the five main verticals, that is, service lines provided in the Indian BPO industry are given in Appendix A.1. BPO horizontals are function-specific and could spread across different industry domains. Payroll processing services, data processing services and tax solutions are examples of horizontal BPO.
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not necessarily choose to provide services with higher complexity. Equilibrium choice of service depends on skill distribution. Four, if the skill distribution of a host country labor available to the BPO industry is skewed towards low skill labor, then a BPO firm with high ability may prefer to supply the simple service vis-à-vis the complex one. Five, if high type BPO firm provides a simple service in a host country with a relatively flat skill distribution, then it cannot provide a complex service in another host country with a relatively skewed skill distribution. Six, the choice of location for the sourcing firm depends not only on the skill distribution but also on whether its service is provided by a high type or a low type BPO firm. In this regard, we find that a sourcing firm prefers to outsource their simple service to a country that has a skewed skill distribution and their complex service to a host country with a relatively flatter skill distribution. This result has implications for education policies for host countries competing for outsourcing contracts. The paper beyond this point is organized in the following manner. Section 2 talks about the broad features and facts of the India BPO industry that we attempt to model. This section relates the BPO firm’s behavior towards employment, wages, competition, pricing, revenue etc. The next section outlines the basic framework from other models that can be useful for modeling the behavior of a typical Indian third party BPO firm. Section 4 presents the model explaining the intuition for the stylized facts observed in the Indian BPO space. In section 5 we extend the model to include the sourcing firm’s choice of location and finally we conclude the paper. Section 2: Features of the BPO Industry There are five broad features of the BPO industry which our model attempts to explain. 1. Employment and Wages: More complex BPO firms employ labor of higher quality and pay higher wages Complex services like the ones offered by KPO firms are high end knowledge or judgment services. Service providers need to create and combine complex levels of processes and technology for such services and therefore they involve a high degree of execution risk. These services involve advanced analytical and technical skills as well as decision making rather than simple execution of standardized processes. Thus, they represent higher value on the outsourcing value chain. The business processes requires domain expertise and high-end talent such as MBAs, engineers, doctors, lawyers, accountants and other highly skilled professionals. 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. As with regard to salaries, Evalueserve (2005), one of the incumbents in the KPO space, estimates that an average employee in a commoditized Indian BPO earns about $6000 per annum, while an average worker in a more complex process, which in India is termed as KPO or niche BPO, earns about $8800 per annum. NeoIT (2006), an outsourcing consulting firm, published an Offshore and Near Shore ITO and BPO salary report that emphasizes the same point. They propose that as more complex processes are offshored, complexity and skill requirement of the processes in the host country will together determine salaries and it is likely that the salary may increase for labor employed in such processes. They also forecast an increase in average salaries in India and one of the key drivers of wage increase would be the increase in complexity of outsourced projects. 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.
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Figure 1: Knowledge Continuum and skill requirement Source: ICFAI Research Center 2. Trade off between Scale and Complexity: If the host country has a relatively flat distribution, then firms can derive same profits with either a low end service that has a high scale of operation or a high end service with low scale of operation. Evalueserve (2005) 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, however, the salespeople selling KPO services need to be well versed in these services and to have the required domain expertise in order to be credible. Thus, there is a limit to which one can hire given the talent constraint. Table 1a gives the size of Top 5 BPO firms in India and table 1b gives the size of Top 5 KPO firms in India. Clearly, BPO firms are large vis-à-vis KPO firms.



Table 1a: Size of top 5 BPO firms in India Source NASSCOM



Table 1b: Size of top KPO firms in India



3. Complexity Span of a host country: There are many common set of companies that provide BPO services in India and Philippines. A few examples of these companies are listed in table 2 . These companies provide different set of services in India and Philippines and as expected, they provide more complex services in India relative to that provided in Philippines. Clearly these are high ability firms, but their service choice differs across location.
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Table 2: A list of firms that provide BPO services in India as well as Philippines 4. Skill Distribution and Comparative Advantage: The flatter is the skill distribution in a host country, the higher is the probability of finding a labor above a given threshold. Given this fact, it is natural to expect that a country that has a flatter skill distribution is likely to provide relatively higher proportion of complex service. In table 3, we support this view by observing the percentage of graduates in total working population of six outsourcing service host countries and relate this trend to the country’s revenue from non-voice to voice processes. Presumably, the outsourcing of voice process is simpler vis-à-vis the non-voice processes. We find that as the percentage of graduates increases in the working population, the proportion of revenue derived from voice based processes fall relative to non-voice processes.



Table 3: Skilled labor and Service Complexity Choice 5. Location of Service: The complexity of services offered by vendors in a host country depends on the skill structure of its workforce. Let us compare the characteristics of labor force of four countries, India, China, Philippines and Czech Republic. The table below gives some features of work forces in these countries that relates to literacy rate, enrolled university graduates, Tertiary students and number of universities. The table suggests that China and India have similar population structure, where skill distribution
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can be though of as flat relative to Czech Republic and Philippines. It seems that Philippines has skill distribution biased towards low skill labor while Czech Republic has right skewed skill distribution.



Table 4: Labor Supply Indicators a2005, b 2004, c



2003, d 2002, e EIU (2006), f UNDP (2006). (2005), “Total remittances” refer to the sum of the “compensation of employees”, “worker’s remittances” and “other current transfers in other sectors”. h Internet World Statistics, figures were the latest available on 29 November 2006, www.internetworldstats.com. i Universities and institutions of higher education in 2004. j CIA Factbook, 2003 estimate. k According to www.nasscom.com, 9.3 million students were enrolled in institutes of higher education and colleges in March 2005. g OECD



Figure 2: People and Skill Availability Source: AT Kearney (2005, 2006) Given that India and China have an absolutely large labor force, they are bound to attract more offshoring business in all kinds of services. However, it is worth comparing Philippines and Czech Republic because they have low working population (in case of Philippines, it is the
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employability of its workers which is a problem) whose skill distribution is at the extreme ends. MGI (2005) finds that in Czech Republic there are more engineers (percentage terms, not absolute) suited to work for MNCs relative to Philippines. Therefore, we would expect that the outsourcing services provided by Czech Republic would be more technical vis-à-vis Philippines.



Figure 3: Professionals suited to work for Multinationals Source: MGI (2005)3 NeoIT (2005) finds that Czech Republic ranks at number. 6 and Philippines has 11th rank in attracting IT outsourcing service which is relatively a complex service to perform. On the other hand, for the less complex BPO services, Philippines is just after India at number 2 position, while Czech Republic is on the 7th position.



Figure 4: Attractiveness Index for IT services Source: NeoIT (2005)
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based on interviews of 83 Human resource managers of multinationals
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Figure 5: Attractiveness Index for BPO services Source: NeoIT (2005) Given the distribution of skill of labor force available to the BPO industry, Engman (2007) finds that the four countries have developed different export-related capabilities in the BPO and IT Outsourcing field. The Czech Republic is mainly used as a centre for BPO and software application development; while China with a different skill distribution, developed capabilities at the opposite ends of the value chain: it is strong at low-end BPO and IT work, such as data entry and testing services. India has a good mixture of all skills along with proficiency in English language which has helped it emerge as a full service provider. The Philippines has a large proportion of labor with low skills, so it is presently strong in simple BPO services like the voice-based services. E-valueserve (2005), estimates the market for complex tasks (KPO) from $1-3 billion. Further, it forecasts that the market should reach approximately $17 billion by 2010, of which USD 12 billion would be outsourced to India, that is, India is expected to capture more than 70 percent of the KPO sector by 2010. For example, in the US, there is a shortage of talent able to provide the breath of KPO services. The necessary resources which will fuel this market are expected to be predominantly found in India. This is how the host country’s overall labor skill distribution impacts offshoring of complex processes. India has a huge supply of graduates with sound educational background and hence the country’s overall labor quality and productivity is expected to be is high. Moreover, the cost arbitrage from a PhD in the US and India can range between $60,000 to $80,000. Both these factors ensure that complex processes are not offshored elsewhere even though costs maybe lower in alternative destinations. Other markets like Russia and China are also suited for analytics because of the large access to skilled engineers and PhD's at much lower costs. On the other hand, the location decision for call center work varies and can be based in a relatively skilled country like India to a relatively low skill nation like Philippines. Section 3: Related Literature There is a complete absence of any literature relating the above mentioned features of the BPO industry. However, there has been an important development in the international trade literature that focuses on micro foundations of firms and complements the industrial organizational literature. We draw on Yeaple (2003) which explains why exporters are larger, employ more advanced technology and pay non-production workers higher wages than non-exporters. Firm heterogeneity is generated by the interaction between trade costs, the characteristics of competing technologies, and the existence of worker skill heterogeneity. We use Yeaple to model the heterogeneity in labor, allocation of labor to tasks of varying levels of complexity and wage determination. We combine the structure of labor in Yeaple with formulation of firms in Melitz (2003). As in Melitz, firms in our model are heterogeneous because they have different abilities. The distribution of firm or entrepreneurial ability
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is random. Given their ability, firms choose to service tasks of different level of complexity. There is no competition between these different tasks. Melitz (2003) builds a dynamic industry model with heterogeneous firms producing a horizontally differentiated good with a single factor, adapting Hopenhayn’s (1992) framework to monopolistic competition in a general equilibrium setting. The paper also extends Krugman’s (1980) representative firm intra-industry trade model by allowing for variation in firm productivity. The coexistence of firms with different productivity levels in equilibrium is the result of uncertainty about productivity before an irreversible entry decision is made: though firms may earn positive profits conditional on entry, expected profits net of sunk entry costs are zero. Entry into the export market is also costly, but the decision to export occurs after firms observe their productivity. Firms produce a unique horizontal variety for the domestic market if their productivity is above some threshold, and export to a foreign market if their productivity is above a higher threshold. Melitz (2003) restricts the analysis to countries with symmetric attributes to focus solely on the relationship between trade costs and firm performance. Yeaple (2003) is a static, one factor model of trade in differentiated products that differs from Melitz (2003) and Bernard et al. (2000) in three respects. First, firms choose between producing a homogeneous non-tradeable or a differentiated variety. Second, workers vary in terms of skill. Finally, firm labor productivity is determined endogenously as two production techniques are available to produce differentiated goods, either low fixed/high unit cost or high fixed/low unit cost. With trade costs, firms with the highest productivity produce the differentiated good via the high fixed cost technique and export, while firms with the lowest productivity produce the homogenous good. Firms using the low fixed cost technology have intermediate productivity levels. A reduction in trade costs increases the incentive for firms to adopt the high fixed cost production technique and export. As a result, a larger number of firms adopt this technology while the absolute number of “domestic” firms in the industry falls. Total employment falls and the least skilled workers leave the industry so that observed labor productivity rises. In our paper we propose that business process services provided by the outsourcing vendors are differentiated in terms of their complexity. We define complexity of a service as the degree of judgment and expertise that is required on the part of the provider to successfully provide them. There are several papers that have pondered the characteristics of tasks that are good candidates for offshoring. Tasks which are difficult to offshore can therefore be classified as complex vis-à-vis tasks that are easier to offshore. A paper on offshoring of tasks by Grossman and Rossi-Hansberg (2006) uses this concept for a continuum of tasks that are required to produce a good. In their paper, the production of every good requires the performance of a continuum of tasks by each of the factors of production. Tasks in their model are separable in time and space and therefore the organization of production can be varied continuously. Firms are motivated to offshore tasks by the prospect of factor-cost savings, however, some tasks can be performed remotely more easily than others. The definition of complexity or “difficulty” to offshore in their model is borrowed from Autor, Levy and Murnane (2002) who distinguish “routine” tasks that can be well described by deductive rules from “nonroutine” tasks that require pattern recognition and inductive reasoning. Routine tasks are easier to move offshore than the others, because the relevant information can be exchanged with fewer misunderstandings. This definition is close to Leamer and Storper (2001) who distinguish tasks that require codifiable information and those that require tacit information. A task that is codifiable is more suitable to perform at a distance, because instructions can be expressed in symbols and clients can easily monitor the actions. Communication of tacit information, in contrast, requires that parties “know” one another and is best accomplished when they have a shared experiential background. Tasks in Grossman and Rossi-Hansberg (2006) are arranged in increasing order of cost of offshoring or “difficulty” or non-codifiability of task, which we call complexity in our model. They model offshoring costs or in our words “complexity” cost by stating that the amount of labor required in the host country to produce a task with complexity index i is: β t (i ) , where t ′(i ) > 0 implying that as
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complexity increases labor input required to produce a unit of output rises or productivity of host country labor falls4. None of the above models have products that are differentiated vertically. In Yeaple (2003) and Melitz (2003) products are horizontally differentiated in Dixit-Stiglitz form. In Qui and Spencer different parts of auto vary in their contribution to total cost of auto production. So in terms of competition across products of different suppliers, our model is closer to Qui and Spencer as these BPO services varying by task complexity do not compete with each other. Section 4: A BPO Firm Model The model developed in this paper is within a partial equilibrium framework and we restrict our analysis to outsourcing service providers firms providing a single service. The demand for outsourcing services comes from the final good producers in the developed north, and these firms are called the sourcing firms. Consumers in the north derive utility from two goods, good 1 and 2, both of which are horizontally differentiated. We assume that equilibrium in the north yields N 1n number of firms for the good 1, and N 2n number of firms for good 2. Final goods are produced by combining headquarter services or managerial inputs with worker’s services. The worker’s service required for providing good 1 is relatively simple and standard vis-à-vis the worker’s service required for producing good 2. Outsourcing technology5 enables the sourcing firm to offshore the worker’s services to a low wage host country, which we refer to as south. The part of the value chain transferred, that is, worker’s services, transferred to the host country is more complex for good 2 vis-à-vis good 1. By complexity, we mean that it is easier to describe the value chain or the set of tasks offshored in terms of rules for good 1 relative to good 2. To provide good 2 outsourced services, there is a greater need for judgment and expertise required on part of the host country labor. We now describe the timing of events in the outsourcing game that follows. Once the sourcing firms announce their need for suppliers in the south, suppliers enter the outsourcing service provider industry. In many host countries like India, the outsourcing service provider industry is popularly referred to as the BPO industry. The suppliers must make a fixed investment in order to enter the BPO industry. Once this investment is sunk, BPO firms enter and make a random ability. BPO firms can draw a high ability, denoted by λ H , with probability δ or a low ability, denoted by λ L , with probability 1 − δ . BPO firms enter the industry till their expected profit from entry is zero. We assume that δ is low such that the number of firms drawing low ability is larger than the number of firms drawing high ability. Once the suppliers draw their ability, the H type BPO firms6 must choose one of the two goods for which they will provide outsourcing services. In this model, we assume that it is extremely costly to contract with two agents. Therefore, each supplier can provide only one service. Similarly, since contracting with two agents is costly, the sourcing firm in the north also contracts with a unique supplier. Once the H type BPO firm chooses the service to provide, it matches itself with a representative sourcing firm which requires outsourcing services of the type chosen by H. The L type firms then match with the residual number of sourcing firms. This will be explained in detail when we explain the matching process. In our model, we assume that tasks or services which are more complex require different skill. Given the skill level of labor, productivity is assumed be lower in a task that is more complex. This is exactly the same assumption as made in Grossman and Rossi-Hansberg (2006)
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Outsourcing opportunity appears say due to an innovation of a fragmentation technology. H type BPO firms can choose their service because, they are more productive and the probability δ of drawing a high ability is low. If both L and the H firm wish to provide its service to say, good 1, then the H type of BPO firms can easily draw the L type vendor out of the market because the H type firm is more productive. 5 6
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Once the buyer and the supplier are matched, the BPO firm specifies the amount of service it will provide (of the standard or the complex service) and the sourcing firm simultaneously decides on its optimal managerial inputs. This is in preparation for the Nash bargaining in price. Since each agent sets its choice variable to maximize its own profit taking the other agent’s choice variables as given, this gives rise to Nash equilibrium in service provision. The two agents need to specify their actions prior to successful bargaining in price because the price of the service critically depends on the amount of service the supplier is willing to offer. Therefore, unless the supplier specifies the optimal amount of service, Nash bargaining in price will be meaningless. We model this ex-post bargaining as a Nash Bargaining game in which the sourcing firms have a bargaining power strictly less than 1. If the agents succeed in Nash bargaining in price, the BPO firm must optimally choose the skill and the amount of labor to employ to provide the service committed to the final good producer. Section 4.1: The Final Good Producers: The Sourcing Firms The literature has largely ignored the problem of the suppliers that provide outsourcing 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. Service demand in our model is derived from the demand for final goods. Consumers in the developed north derive utility from horizontally differentiated varieties of two goods, say good 1 and 2.



U = [ y1 ] 1 [ y2 ] 2 Where y1 and y 2 are the two goods, s1 and s 2 = 1 − s1 are respectively the expenditure shares on s
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the two goods. This is a usual Cobb-Douglas utility function, with elasticity for substitution between the two goods equal to 1. However, each of these composite goods, y1 and y 2 are horizontally differentiated7. The sourcing firms compete in a monopolistically competitive setting and the demand for good j is given by: −σ y j (i ) = β j ( p nj (i )) j ∈ {1,2} Where y j (i ) is the output of variety i of good j, β j is the aggregate market demand parameter for j



n good j , σ j is the elasticity of substitution between different varieties of good j and p j (i ) is the price of the final good charged by the sourcing for variety i of good j.
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Where E is the total income in the north, which is exogenous to our model. Sourcing firms take β j as given when making their profit maximization decisions. The sourcing firm of good j produces the final good combining two inputs, m and s j using a Cobb-Douglas technology. ⎛ m yj =⎜ ⎜1−γ ⎝
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The final good producer has two options: either provide the worker’s services s j in-house or alternatively offshore it. We assume that the sourcing firm cannot offshore m, the managerial or headquarter service. Let the production cost of the managerial input be given by c mn and the cost of



Unit elasticity of substitution between (varieties of) goods 1 and 2 imply that we can analyze the firm behavior in each industry independently.
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in-house production of service s j be given by c j . Profit maximization then yields the price of the sourcing firm’s final good j when s j is provided in-house as: p = n j
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θj σ −1 Where θ j = j σj The corresponding profit is this given by:
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Where F j is the fixed cost of entering industry j. Free entry condition implies that the profit of the firm in industry j is zero. Thus, the number of firms in the industry j is given by: N n = s j E j



σ j Fj



It is assumed that the technology to provide worker’s service of both the final goods is easily available to the supplier. We assume that the provision costs of worker’s service s j in the low wage south be is always lower than c nj , j ∈ {1,2} , no matter whether a high type BPO firms provide the service or the low type does. This assumption implies that the sourcing firms always prefer outsourcing relative to no outsourcing. Section 4.2: Characteristics of BPO services The outsourced worker’s service of good 1 and 2 are different from each other. We assume that the tasks required for providing 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 service for good 2 is complex. It requires judgment and skill on the part of the labor for provision. In this paper we refer to the BPO service for providing good j as service j, where it is understood that service 2 is more complex than service 1. Further, we assume that no supplier can provide two BPO service either for the same good or different goods. This is because bargaining with two or more buyers is extremely costly. Thus, a BPO firm that draws a high productivity cannot provide both types of service. Section 4.3: Labor The BPO sector is highly labor intensive and human capital is its key asset. Although countries like China and India are known for their high volume of graduates, however, most often, a typical worker is not directly employable in an export oriented outsourcing industry. Most graduates and engineers in low wage countries, including India, are unsuited to work in the BPO industry8 especially where effective communication and client interaction are essential. Thus, quality of labor is an important The BPO industry in a mature supplier market like India is facing huge problems due to attrition while potential host countries’ expansion of this sector is constrained by shortage of talent. For example, JP Morgan established its research division in Mumbai, India, and hired initially from top management institutes. Within 3 years the euphoria was over, because the firm could not retain these employees nor find their replacement. So, they lowered their expectations from the Mumbai research division and hire from B-level MBA institutes or undergraduates. Similar story can be told about Pangea3, legal process outsourcing (LPO) firm, which operates its LPO office in Mumbai. Even though India has 350 law schools, Pangea3 is wary of hiring lawyers from all these institutes for quality concerns. They can barely manage to get a decent workforce from just 5 of the law schools. It is believed that India, the most attractive off-shoring destination (specially known for its high quality workforce)8, has about 33 million graduates who speak English and therefore are potentially employable in the BPO sector. However, until recently little was known about the quality of these millions of people. Estimates reveal that of this 33 million people only 4 million people are employable in the BPO sector for reasons relating to quality and locations in which BPO business is booming.



8
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ingredient in determining a firm’s output. This is precisely the reason we refer to the input s j as worker’s service and not component or part even though the model will go through with this interpretation as well. In this model we intend to emphasize the importance of human capital in BPO services which may not be as important in outsourced manufacturing processes. Our representation of labor market is similar to Yeaple (2004). There is a continuum of labor of mass M available to the BPO industry in the host country. Labor is heterogeneous and differentiated by their skill or quality, indexed by z. A larger value of z corresponds to a labor with higher skill or quality. Labor skill or quality may be an outcome of educational attainment or innate ability. Labor with quality z is randomly drawn from a distribution with cumulative distribution function, G(z) and



( )



density function, g(z), and support 0, z . Each unit of labor is inelastically supplied to the labor market, which is assumed to be perfectly competitive. Section 4.4: The Suppliers: The BPO Firm BPO firms in our model are differentiated in terms of their ability. Firms need to make a fixed investment, Fe , to enter the BPO industry. Once this investment is sunk, firms make a random ability draw, drawing a high ability, λ H , with probability δ , and a low ability, λ L , with probability 1 − δ . When a BPO firm draws a high ability, we say that the BPO firm is of type H and similarly a low ability BPO firm is referred to as an L type BPO firm. Based on their ability, BPO firms must choose the good for which they will provide the outsourcing service. Let the endogenous number of suppliers in the BPO industry be given by N s , then there are δ N s suppliers of high type and



(1 − δ ) N s BPO firms of low type. We assume that δ is small such that: (1 − δ ) N s > N in > N 2n > δ N s This assumption is not critical to our model, however, it helps in sharpening our results by making the service choice of type H BPO firms unique. Production Each unit of labor of quality z can produce ϕ j (z ) units of output for a BPO firm providing a service j. As labor quality, z, increases, labor productivity increases, given the complexity of the task, ∂ϕ j (z ) j, that is, >0 ∂z



Assumption 1: ϕ1 (0) = 1 , ϕ2 z ≈ 0



()



The above assumption implies that the productivity of a low skilled labor in a standard service is not as low as it is for a complex service. Moreover, we assume that



)



)



ϕ1 ( z ) > ϕ 2 (z )



)



This assumption implies that the productivity of labor, at any skill level z is higher for a standardized service vis-à-vis a complex service. However, the proportional increment to the productivity in a complex service due to an increase in skill is higher relative to the standard service. ∂ϕ (z ) 1 ∂ϕ 2 ( z ) 1 > 1 ∂z ϕ1 ( z ) ∂z ϕ 2 (z ) This assumption implies at the margin a BPO firm providing more complex tasks or services values skilled labor more than a vendor that provides tasks with lesser complexity. Hence a small increase in skill will lead to a higher proportional increase in output for a relatively more complex firm. This assumption, as argued in Yeaple (2004), goes with the comparative advantage of skilled labor in complex tasks.
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Unit Cost Function for BPO Services The unit cost of service j provision by a BPO firm is given by: w( z ) Cj = f λ ϕ j (z )



(2)



Where λ f , f ∈ {H , L} is the ability of the BPO firms that provide service to good j and w (z ) is the wages for labor of skill z.



Section 4.4: Equilibrium We characterize the theory of a BPO firm in the form of an outsourcing game. When fragmentation technology appears in the north, the sourcing firms reveal their need for outsourcing service providers. The order of the moves for this outsourcing game from the perspective of the host country takes place as follows: 1. To enter the BPO industry, vendors need to incur fixed costs, Fe . Entry in the BPO industry happens till the expected profit of a potential supplier is driven to zero. 2. Once a BPO firm makes the sunk entry investment, it makes a random ability draw, λ , where λ ∈ λ H , λ L with probability δ for making high ability draw. Firms then fall into either a high productivity category or a low productivity category. Our aim is to characterize the kind of service a high ability (H) type BPO firm chooses under alternative skill distribution in the host country, given the characteristics of the complex and the standard service. A continuous productivity distribution can similarly be analyzed but is more complicated and provides no new insight. Once suppliers make a draw on their ability, the H type BPO firm must choose the service to supply. The L type firm then provides the residual service. Service in the BPO provider industry vary by complexity level, j. j ∈ {1,2} , where a higher j corresponds to a higher task complexity of the outsourced service. 3. The BPO firms then match with a representative sourcing firm that requires their service. Before bargaining on price, the two agents know the amount of service they would provide. The BPO firm can anticipate the sourcing firm’s choice of managerial service, taking its own optimal choice on worker’s service as given. The best response for the sourcing firm’s choice on managerial inputs to the BPO firm’s choice on worker’s service9 is determined through its profit maximization. Thus, the two agents’ optimal service provision is known at this stage of the game. Since the managerial service and the worker’s service is chosen simultaneously by each agent, taking the other agent’s choice variable as given, this gives rise to Nash equilibrium in m and s j . We also assume that if Nash bargaining in price fails, the



{



}



supplier can get fire the workers it presumably hired to provide the service costlessly and the sourcing firm can make its pre-outsourcing optimal input choice. 4. The two agents then bargain over the price of the service s j . The threat point for the sourcing firm is that if bargaining fails, then it can go back and produce the same output and earn profits given by (1). On the other hand, if bargaining fails, the threat point for the supplier is that it will not provide the outsourced service and earn zero variable profits. 5. If the bargaining over price is successful, the BPO firms choose the optimal level of skill of labor to provide the amount anticipated on its chosen service. The final good producer then combines the outsourced worker’s service with managerial inputs to produce the final good.



9



Alternatively the sourcing firm could specify the amount of service it needs at the Nash bargaining price.
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Figure 6 illustrates the timing of events on a time line. We solve the game by backward induction.



t1 t2 Fixed costs Choose the service: j make a random ability Standard or complex



λ ∈ {λ H , λ L }



t3 t4 BPO firm: Anticipation on managerial service Nash bargaining in Sourcing Firms: Anticipation on worker’s Price service



t5 Minimize cost: hire labor of appropriate skill



Figure 6: Timing of events Stage 5: Equilibrium skill employment, Labor Sorting and Wage Determination Suppose the H type BPO firm chooses to provide service 1, then, δ N s type H suppliers firms provide service 1 and N 1n − δ N s suppliers of L type provide service 1, while N 2n suppliers of L type provide service 2. Similarly, if the H type BPO firm chooses to provide service 2, then, n s δ N s type H suppliers firms provide service 2 and N 2 − δ N suppliers of L type provide service 2, while N 1n suppliers of L type provide service 2. In equilibrium, the BPO firms’ choice of skill depends on the contribution of labor skill to service revenue relative to its cost. The unit cost of production for a firm of type f, f ∈ {H , F } providing service j is given by equation (2). In a perfectly competitive labor market, where there are many takers for any type of skill, the wage distribution over z adjusts to equalize the unit cost of all BPO firms (of the same type) providing the same service. BPO Firms minimize their costs, given their choice of service and the equilibrium wage distribution. Proposition 1: If labor of quality ~ z is employed in the firm with low complexity, that is, the firm that provides service to good 1, then, all laborers with quality z < ~ z is employed in the firm with j = 1 . If labor with quality ~ z is employed in a firm with j = 1 , then this implies that: ~ c 2 ( z ) MR 2 (3) > c (~ z ) MR 1



1



Substituting (2) in (3) we get: λ f ϕ1 (~z ) MR2 > λk ϕ 2 (~z ) MR1



(4)



Where a BPO firm of type k ∈ {H , F } provides service 2, while a BPO firm of type



f ∈ {H , F } provides service 110. Differentiating (4) with respect to z and using assumption 1 (inequality 4), we get that as z falls below ~ z , ϕ1 (z ) rises, and therefore equation (3) is satisfied for all z


ϕ 2 (z )



Thus, if ~ z is employed in a BPO firm that provides service to good 1, then all labor of quality level ~ below z are also employed service 1. It must be noted that it is possible to have f = L = k , where the L type BPO firm is likely to provide two different services, if the probability of drawing the H type firm is low. 10
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Corollary 1: If ~ z is employed in service 2, then all z > ~z is employed in service 2. We define the highest skill level of worker employed in the BPO firm that provides service 1, as z 1f , where f denotes the type of BPO firm that provides service 1. If H provides service 1, then we denote the cut-off z as z 1H , even though L must also provide service 1 for some (residual) sourcing firms. It must be noted that by corollary 2, z 1f is the lowest skill level employed in a BPO firm that provides service 2. Given the allocation of labor to services based on their comparative advantage, wage distribution is determined in a competitive labor market is given by: for 0 ≤ z ≤ z 1f w ( z ) = λ f c 1 ϕ1 (z )



w ( z ) = λk c 2 ϕ 2 (z )



for z 1f ≤ z ≤ z (5) Let the wage of the lowest skill worker be the numeraire and is therefore normalized to 1. This implies:



w ( 0 ) = 1 = λ f c 1 ϕ 1 (0 ) = λ f c 1 ⇒ c 1 =



1



λf



Labor on the margins is indifferent between working in BPO firms providing service 1 and 2.



⇒ w ( z 1f ) = λ f c 1 ϕ 1 (z 1f ) = λk c 2 ϕ 2 (z 1f



1 ϕ 1 (z 1f ) 1 ⇒ c2 = k = k µ (z 1f f λ ϕ 2 (z 1 ) λ



)



)



(6)



ϕ 1 (z 1f ) Where µ (z ) = ϕ 2 (z 1f ) f 1



Substituting (5) in (6), we get that: w( z ) = ϕ1 ( z )



w ( z ) = µ (z 1f ) ϕ 2 (z )



for for



0 ≤ z ≤ z 1f z 1f ≤ z ≤ z



Our choice of numeraire makes wages independent of firm productivity. Together, equation (4) and (5) determine the wage distribution in the host economy. We depict this relationship in figure 7. Figure 7 shows the expression for log of wages for the two services provided in the host country. On the vertical axis is the log of wages while the horizontal axis has labor skill, z. By assumption 2, the marginal value of skill is higher for a more complex service. Therefore, the slope of wage schedule is steeper for the more complex service, that is, service 2. Even though c1o < c 2o , the productivity of labor at low levels of skill in the complex service line is too low to offer a wage rate greater than that offered in the standard service. This shows up in the negative intercept on the vertical axis. In figure 7, the bold line represents the equilibrium wage schedule, with a kink at the cut-off skill level z 1f . It is found that workers earn most in the services in which they have a comparative advantage. For example, if a skilled labor z ≥ z 1f is employed in the BPO firm providing service 1, then his wages are lower than what he would be paid in service 2. Thus, it is optimal for skill level z ≥ z 1f to find employment in service 2. The workers in this model are paid their competitive efficiency wage because there are many BPO firms operating in each outsourcing service. It must also be noted that the BPO firm, given its choice of service, is also indifferent between a high or a low skill worker as
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long as it is in the appropriate range because the wage distribution over z adjusts in a perfectly competitive labor market. Proposition 2: A BPO firm providing a more complex service employs labor with higher ability and bear higher per worker costs. Log W(z)



Service 2



Service 1



z1f



Worker’s skill, z



Figure 7: Per worker cost Schedule It must be noted that the type of BPO firm that provides a service is critical for the cost of provision of a service. We tabulate in table 5 the expressions for cost and wages under alternative scenarios. f The cost of provision is denoted by c j ,k is the service j cost of a BPO firm of type k, when a BPO firm of type f provides the simple service 1



BPO Firm Type/ Service Provided High Ability/ 2



When H type BPO firm chooses to provide service 2 Cost of provision No. BPO Wages firms 1 δ N s ,L w ( z ) = µ z 1L ϕ 2 (z ) L L



z 1L ≤ z ≤ z



N 2n − δ N s , L



w ( z ) = µ (z 1L ) ϕ 2 (z )



z 1L ≤ z ≤ z



N 1n



w( z ) = ϕ 1 (z )



0 ≤ z ≤ z 1L



c 2,H =



Low Ability/ 2



c 2L, L =



Low Ability/ 1



c 1L, L =



λ



H



1



λL 1



λL



µ (z 1



( )



)



µ (z 1L )



Skill Employment
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BPO Firm Type/ Service Provided High Ability/ 1



When H type BPO firm chooses to provide service 1 Cost of provision No. BPO firms Wages



c 1H, H =



Low Ability/ 1



c 1H, L =



Low Ability/ 2



c 2H, L =



1



λ



δ N s ,H



w( z ) = ϕ 1 (z )



0 ≤ z ≤ z 1H



N 1n − δ N s , H



w( z ) = ϕ 1 (z )



0 ≤ z ≤ z 1H



N 2n



w ( z ) = µ (z 1H ) ϕ 2 (z )



z 1H ≤ z ≤ z



H



1



λL 1



λL



µ (z 1H )



Skill Employment



Table 5: The cost, wage and skill employment patterns of BPO firms under alternative service choice by H type BPO firms Determination of Cutoff Point: z 1f Product and labor market equilibrium condition helps in determining the cutoff for labor skills employed in each service. At this stage, the output of service j by a BPO firm is known from stage 3, thus the supply of the service must equal the given demand. If H chooses to provide service 2, then the equilibrium is condition is given by:



S 2 = δ N s ,L S1 = N



n 1



Where s



s 1L, L



λL



f j ,k



s 2L, H



λH



(



+ N 2n − δ N s , L



L 2,L L



) sλ



z



= M ∫ ϕ 2 (z ) g (z ) dz z 1L



z 1L



= M ∫ ϕ 1 (z ) g (z ) dz 0



is the service j output of BPO firm of type k, when a BPO firm of type f provides the



simple service 1. We need only one of the above equations to be satisfied in equilibrium, because by Walras law the other market is automatically in equilibrium. Similarly, when H chooses to provide 1, the product and labor market equilibrium condition is given by:



S 2 = N 2n S1 = δ N



s 2H, L



λL s ,H



z



= M ∫ ϕ 2 (z ) g (z ) dz z 1H



s 1H, H



λH



(



+ N −δ N n 1



s ,H



s 1H, L



)λ



L



z 1H



= M ∫ ϕ 1 (z ) g (z ) dz 0



f 1



Where z represents the maximum skill level of labor hired by the BPO firm providing service 1. This determines the cutoff z1f .



z 1f = z 1f (s 1f,k , s 2f,k , g (z ))
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Notice that even though we consider only one equation, we still have z 1f as a function of both



s 1f,k and s 2f,k because, s 1f,k , for example depends on wages (and costs), which is jointly determined by s 2f,k . It must also be noted that the above constraints imply:



dS 1 < 0. dS 1



Stage 4: Nash Bargaining in Price By outsourcing, the payoff of the sourcing firm from agreement in bargaining is:



π oj − π nj n o Where π j is the profit from in-house provision of worker’s service given in equation (1) and π j is



the profit of the sourcing firm in industry j when it offshores worker’s service to a supplier in the south. At this stage, the worker’s and managerial service output level is known from the previous stage at t3. Therefore,



π oj = R jf ,k − c mn m o − p jf ,k s jf ,k f Where R j ,k is the revenue of the sourcing firm in industry j when a BPO firm of type k provides



worker’s service, m o is the managerial input provided by the sourcing firm when it offshores f f worker’s service and p j ,k is the price charged by the supplier of type k for service j and s j ,k is the o service provided by the supplier of type k, which the sourcing firm takes as given. R j does depend f f on s j ,k , which is known at this stage and is independent of p j ,k . f n We assume that p j ,k < c j , else there would be no rationale for outsourcing.



The profit of the BPO supplier of type k from agreement in bargaining with a sourcing firm in f industry j is given by π j ,k + Fe where:



π jf ,k + Fe = ( p jf ,k − c jf ,k )s jf ,k



Let the bargaining power of the buyer be given by α , and therefore the supplier’s bargaining power is 1 − α . Nash bargaining equilibrium maximizes the weighted shares of the two agents in the total surplus, that is,



Max f p j ,k



[( p



f j ,k



) ] [π



− c jf ,k s jf ,k



1−α



o j



− π nj



]



α



This maximization problem generates:



p jf ,k = α c jf ,k + (1 − α )



R jf ,k − c mn m o − π nj s jf ,k



The price of the outsourced service j depends positively on the bargaining power of the supplier, the cost of in-house production for the sourcing firm and also on the vendor’s own cost of production. Stage 3: Determination of Anticipated Equilibrium Output Given the allocation of labor and the allocation of service to BPO firms, the final good producer and the BPO firm simultaneously decide on their output assuming that Nash bargaining in price will succeed. The profit function for the sourcing firm is:
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π =R o j



f j ,k



−c m − p s n m



o



f j ,k



f j ,k



⎛ m − Fj = ⎜ ⎜1−γ ⎝



⎞ ⎟ ⎟ ⎠



j



(1−γ j )θ j



⎛ s jf ,k ⎜ ⎜γj ⎝



⎞ ⎟ ⎟ ⎠



γ jθ j



(β ) j



1−θ j



− c mn m o − p jf ,k s jf ,k − F j



f j ,k



Substituting for p , we get: ⎤ ⎡⎛ m o ⎞ (1−γ j )θ j ⎛ s f ⎞ γ j θ j o ⎜ j ,k ⎟ (β j )1−θ j − c mn m o ⎥ − α c jf ,k s jf ,k + (1 − α )π nj ⎟ π j = α ⎢⎜ ⎜γj ⎟ ⎥ ⎢⎜⎝ 1 − γ j ⎟⎠ ⎠ ⎝ ⎦ ⎣ The first order condition for profit maximization yields equilibrium m o and the equilibrium profit is given as: ⎡ f ⎢⎛ s j , k o π j = α ⎢⎜ ⎜ ⎢⎝ γ j ⎣



γ jθ j



⎞ 1− (1−γ j )θ j ⎟ βj ⎟ ⎠



( )



1−θ j



(



1− 1− γ



j



)θ j (c



⎤ 1j ) ⎤ ⎡ 1− (1−γ j )θ j ⎥ 1 − 1 − γ j θ j f f n ) θ ⎥ − α c j , k s j , k + (1 − α ) π j ⎥⎢ θ j ⎦⎥ ⎥ ⎣⎢ ⎦



( (



(



1− γ j θ n − 1− 1− γ j θ j m



)



)



o f Substituting for π j in p j ,k , we get:



p



f j ,k



⎡⎛ 1 ⎢⎜ (1 − α )α = ⎢⎜ 2 − α ⎢⎜ s jf , k ⎜ ⎢⎣⎝



⎡ f ⎢⎛⎜ s j , k ⎢⎜ ⎢⎝ γ j ⎣



γ jθ j



⎞ 1− (1−γ j )θ j ⎟ βj ⎟ ⎠



( )



1−θ j



(



1− 1− γ



j



)θ j (c



( (



⎞ ⎤ ) ⎟ 1j ⎥ ⎡1 − 1 − γ j θ j ⎤ n ) θ j 1− (1−γ j )θ j ⎥ ⎢ ⎟ +α 2 c − π ⎥ j θ ⎟ j ⎦⎥ ⎥ ⎣⎢ ⎟ ⎦ ⎠



(



1− γ j θ n − 1− 1− γ j θ j m



)



)



f j ,k



⎤ ⎥ ⎥ ⎥ ⎥⎦



(7) p jf , k − c jf , k



1 = 2 −α



⎡⎛ ⎢⎜ (1 − α ) α ⎢⎜ f ⎢⎜⎜ s j , k ⎢⎣⎝



γ jθ j ⎡ f ⎢⎛⎜ s j , k ⎞⎟ 1− (1−γ j )θ j βj ⎢⎜ ⎟ ⎢⎝ γ j ⎠ ⎣



( )



1−θ j



(



)



1− 1− γ j θ j



( (



⎤ ⎞ ⎤ 1j ) ⎟ ⎡ ⎤ ⎥ 1− (1− γ j )θ j ⎥ 1 − 1 − γ j θ j n f 2 ) θ ⎥ − π j ⎟ − (2 − α − α ) c j , k ⎥ ⎥⎢ θj ⎟ ⎥⎦ ⎥ ⎥ ⎢⎣ ⎟ ⎥⎦ ⎦ ⎠



1− γ j θ n − 1− 1− γ θ j j m



(c )



(



)



f f Where p j ,k − c j ,k is the mark-up for BPO services providing service j. Notice that firms that



provide a higher scale earn 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 n a BPO firm is negatively related to the scale of provision of a service. Since π j depends negatively on the cost of in-house provision, we can infer that the mark-up also rises as the cost of in-house provision is higher. Typically, the cost of providing a complex service in-house is relatively higher vis-à-vis the supplier’s price. This implies that the mark-up is higher for complex services. Evalueserve (2005) analysis indicates that the billing rates for KPO based processes ranges from $1824 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 more complex KPO based services. This difference can be explained by the high value add work that is serviced by niche firms which is measured by the cost difference between the sourcing firm’s in house production and the BPO firm’s provision11. f The BPO firm chooses s j ,k to maximize its profits, which is given by:



π jf ,k = ( p jf ,k − c jf ,k )s jf ,k − Fe



The billing criterion for the two types of providers is different. Broad based or simple service providers usually cater to low-end processes and typically charge clients based on the number of seats per hour used for the client's job. That's the input method. Niche players on the other hand use output based approach for billing, that is, they charge on the basis of the solutions they provide. A solution has incorporates domain knowledge, technology and processes built into it. This stops commoditization because not every call center can offer a solution and hence introduces high entry barriers. Thus, we would expect higher revenue per employee from firms with more complex processes.
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f Substituting for p j ,k from above, profit maximization for the BPO firm implies:



s jf ,k



p



f j ,k



⎡ 2 − α − α ⎢⎛⎜ 1 = (1 − α )α ⎢⎢⎜⎝ γ j ⎣ 2



−c



f j ,k



Where We get



1− (1−γ j )θ j γ jθ j ⎤ − f (1−γ j )θ 1−θ j 1 ⎤ ⎡ ⎞ 1−θ j c ∂ ⎥ − j ,k ⎟ β j (c mn ) 1−θ j θ j 1−θ j ⎥ ⎢c jf , k + s jf , k f ⎥ ⎟ s j , k ⎥⎦ ⎠ ⎥ ⎢⎣ ⎦



( )



2 (1−θ j )+θ j γ j ⎡ 1− (1− γ j )θ j ⎛ ⎞ ( ) 1 α α − ⎟ = ⎢⎢⎜⎜ 2 ⎟ (2 − α − α ) ⎠ ⎢⎣⎝



∂c 1f,k ∂s



f 1,k



= 0 and



∂c 1f,k ∂s 1f,k



∂c 2f,k ∂s



f 2 ,k



(8)



⎤ ⎡ (2 − α − α 2 ) 1 − 1 − γ j θ j ⎡ f ∂c jf , k ⎤ f ⎤ ⎥ π nj f ⎢ ⎢c j , k + s j , k f ⎥ − c j , k ⎥ ⎥ − s j , k ⎥⎦ θj ⎥⎦ ⎥ 2 − α ⎢⎣ 2 − α ⎢⎣ ⎦



= µ ′(z 1f



(



) ∂z ∂s



f 1 f 2 ,k



)



(9)



>0



= 0 because the worker with lowest skill employed in service 1 is chosen as the



numeraire. If we had chosen some other good as a numeraire, we would get



∂c 1f,k ∂s 1f, k



> 0 . However



since relative costs matter, we can interpret this result as: The relative increase in cost of providing service 1 is higher than the cost of providing service 2 when service output rises. f We can determine the equilibrium s j ,k from equation (8). In figure 8, we plot the equation (8) and determine equilibrium service provision. Plotting the RHS of equation (8), for service 1, where



∂c 1f,k ∂s 1f,k



= 0 , we have a horizontal line with



γ 1θ 1 ⎡ ⎤ 1− (1−γ )θ (1−γ )θ 1−θ ⎢⎛⎜ 1 ⎞⎟ 1 (β ) (c n )− 1−θ1 1 1 θ 1−1θ ⎥ c f − 1−θ11 1 . The LHS of equation (8) is 1 1 1 1, k m ⎜ ⎟ ⎢⎝ γ 1 ⎠ ⎥ ⎢⎣ ⎥⎦ simply a 45 0 line through the origin. If all parameters are the same for the two goods, that is, γ 1 = γ 2 , θ 1 = θ 2 , β 1 = β 2 , then the RHS of equation (8), for service 2 lies smaller relative to 2 intercept 2 − α − α (1 − α )α



[ ]



f service 1 and the curve is downward sloping in12 s 2 ,k .



12



Ignoring the second order effect of rise in s jf ,k on costs of service provision.
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s jf ,k



Service 1



Service 2 450



s 1f,k



s 2f,k



Service output



s jf ,k



Figure 8: Determination of service output Stage 2: Choice of service by H type BPO firm It is clear from the above analysis that complex services have higher mark-up while lower scale of provision, thus a BPO firm’s choice of a service will, in equilibrium, depend on this trade-off. A BPO firm of type k earns profit:



π jf ,k =



(2 − α − α )



2 2



(1 − α )α



⎡ ⎢⎛⎜ 1 ⎢⎜ γ ⎢⎝ j ⎣



γ jθ j



(1−γ j )θ 1 ⎞ 1−θ j n − 1−θ ⎟ j θ 1−θ j β j (c m ) j ⎟ ⎠



( )



γ jθ j ⎤ − f 1−θ j ⎤ ⎡ c ∂ ⎥ f j ,k f ⎥ ⎢c j ,k + s j ,k s f ⎥ ⎥ j ,k ⎦ ⎥ ⎣⎢ ⎦



(10) ⎡ ⎤ θ j γ j + 2 (1−θ j ) ⎢ ⎥ π nj c jf ,k 1 ⎢ ((1 − α )α ) 1−θ j (1−γ j ) ⎥ − − 2 −θ j (2 −γ j ) ⎢ ∂c jf ,k ⎥ (2 − α ) 2 1−θ (1−γ ) (2 − α ) f f ⎢ (2 − α − α ) j j c j ,k + s j ,k f ⎥ ⎢⎣ s j ,k ⎥⎦ ∂c jf ,k f f The cost term c j ,k + s j ,k f with a negative power reflects the scale effect of higher complexity. A s j ,k service with higher complexity faces higher costs and the cost increases relatively fast due to rise in service output. Thus, the scale of provision of a complex service falls faster than that of a simple service. The cost term in the bracket, is the mark-up and price effect of higher complexity. A higher complexity implies not only higher cost but also higher mark-up, which raises the profit of the Htype BPO firm. Thus, the H type BPO firm faces a tradeoff between scale and complexity when making a choice between the two kinds of service. Proposition 3: The H type BPO firm faces a trade-off between scale and mark-up when choosing a service. The H type BPO firm will choose service 1 if the scale effect dominates, while it will choose service 2 if the mark-up effect is higher relative to scale. Thus the H type firm chooses service 1 if:
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2 (1−θ 2 )+θ 2 γ 2 ⎤ ⎡ 1 2 n ⎢⎛⎜ (1 − α ) α ⎞⎟ 1− (1−γ 2 )θ 2 ⎡⎢ (2 − α − α ) 1 − (1 − γ 2 )θ 2 ⎛⎜ c L + s L ∂c 2 , H ⎞⎟ − c L ⎤⎥ ⎥ − π 2 2,H 2, H 2,H 2 L ⎟ ⎜ ⎜ ⎟ ⎥ ⎢⎝ (2 − α − α ) ⎠ θ2 ∂s 2 , H ⎠ ⎝ ⎣⎢ 2 − α ⎦⎥ ⎦⎥ 2 − α s 1H, H ⎣⎢ < L 2 (1−θ 1 )+θ 1γ 1 s 2,H ⎡ ⎤ H 2 n ⎡ ⎤ ( ) 1 1 − − γ θ ⎞ H ⎥ 1 1 ( 2 − α − α ) 1 − (1 − γ 1 )θ1 ⎛⎜ H π1 H ∂c 1, H ⎟ ⎢⎛⎜ (1 − α ) α ⎞⎟ − + − c c s ⎢ ⎜ 1, H 1, H ∂s H ⎟ 1, H ⎥ ⎥ 2 − α ⎢⎜⎝ (2 − α − α 2 ) ⎟⎠ θ1 1, H ⎠ ⎝ ⎣⎢ 2 − α ⎦⎥ ⎦⎥ ⎣⎢



f Where s j ,k is given by equation (8)
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(1−γ 1 )θ1 n − 1−θ 1 m
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θ
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1−θ1



> 1,
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then, the increase in mark-up due to an increase in cost is less than the decrease in scale of provision due to an increase in cost. Clearly, this condition needs to be satisfied if the H type BPO firm chooses service 1. Corollary 2: As the skill distribution of a host country changes to a less skewed one, the probability of choosing a complex service by the H type BPO firm rises. Let us now consider another host country which has a skewed skill distribution. If the host country has a positively skewed skill distribution, with pdf h(z), the cut-off skill would change. We denote the variables of the host country with relatively skewed skill distribution by tilda sign For example, the z 1f . We refer the host country with relatively skewed distribution as cut-off skill level is denoted by: ~ h2 while the host country with relatively flatter distribution as h2. z 1f < z 1f if For h2 the cut-off skill would be lower vis-à-vis h1, that is: ~



∂~ c 2 ,fk ∂~ s f



~ s 2 ,fk ∂c 2f,k s 2f,k < f f ~f ∂s 2 ,k c 2 ,k 2 , k c 2 ,k c 2 ,fk > c 2f,k z 1f ) > µ (z 1f ) and therefore ~ This implies that µ (~



We know that if condition (11) is satisfied, the H type BPO firm chooses service 1 because an increase in cost leads to a larger fall in output relative to the increase in mark-up. Thus, if the H type c 2 ,fk > c 2f,k , BPO firm decides to choose service 1 in a country with flatter skill distribution, where ~ then the host country will never choose service 2 in the country with skewed skill distribution. This is because the condition required for the scale effect to dominate due to an increase in cost is already satisfied if the H type BPO firm chooses service 1 relative to service 2 in the host country with relatively flatter skill distribution. Proposition 4: If the H type BPO firm chooses to provide a simple service in a host country with relatively flatter skill distribution, then it will never choose to provide a complex service in a country



∂~ c 2 ,fk with skewed skill distribution if ∂~ s f



2 ,k



~ s 2 ,fk ∂c 2f,k s 2f,k < holds. ~ c 2 ,fk ∂s 2f,k c 2f,k



Corollary 3: It is possible that the H type BPO firm chooses to provide the complex service in the country with a flatter skill distribution but provides service 1 in a country with skewed skill distribution.
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This holds because the condition mentioned above is sufficient for the scale effect to dominate in



( )



n − m



(1−γ 2 j )θ 2



θ2



1−θ 2 θ 1−θ 2 > 1 is required for proposition country h2, however only a weaker condition, β 2 c 2 4 to hold. In table 6, we tabularize the various cases under alternative skill distribution.



Skill Distribution Mark-up effect high Scale Effect high



Flat Chooses the complex service Trade-off between scale and complexity



Positively Skewed May or may not choose complex service More likely to choose standard service



Table 6: Service choice by high productivity firm Stage 1: Entry of BPO firms into the Service Provider Industry In figure 9, we depict the entry game of the outsourcing service suppliers. An endogenous number of suppliers, say, N s enter the industry after making a sunk investment of Fe . Upon entry, they make a draw on their productivity. A supplier draws a low productivity with probability 1 − δ while high productivity with probability δ . Once the productivity is drawn the H type firms chooses the service (simple or complex) to provide in-order to maximize its profits. If the condition (11) holds then, the H type BPO firm chooses to provide service 1, while the L type BPO firms are matched with the residual service. Assuming that (1 − δ ) N s > N in > N 2n > δ N s , δ N s firms provide service 1, while



N 1n − δ N s L type firms provide service 1 and N 2n L type BPO firms provide service 2. The remaining BPO firms, N s - N 2n - N 1n cannot find a match and hence exit the industry losing their sunk investment. Entry in the BPO industry will thus occur till the expected profit is driven to zero. A similar story can be drawn when the H type BPO firms choose to provide service 2. We solve the BPO firm entry problem by backward induction. Suppose condition (11) is satisfied, then, δ N s H type BPO firms provide service 1. The L type BPO firms will match to the service in the following manner. In equilibrium the number of L type BPO firms offering service 1 is such that the expected profit from offering service 1 equals the expected profit from offering service 2. Let the number of L type BPO firms offering service 1 be given by k1 This implies in equilibrium: ⎛ ⎞ N 2n N 2n N n − δN s , H H ⎛ N 1n − δN s , H ⎞ H ⎟⎟ Fe = ⎜ ⎟⎟ Fe π 1, L − ⎜⎜ 1 − π 1 E[π LH ] = 1 − − L 2 , s ,H s ,H ⎜ k1 k1 (1 − δ )N − k1 ⎝ ⎠ ⎝ (1 − δ )N − k 1 ⎠ k1 =



(N



n 1



− δN s , H )(1 − δ )N s , H (π 1H, L + Fe )



N 2n (π 2H, L + + Fe ) + N 1n (π 1H, L + + Fe ) − δN s , H (π 1H, L + Fe )



The BPO firms then enter the service provider industry till the expected profit is zero. This implies, in equilibrium: N n − δN s , H H ⎛ N n − δN s , H ⎞ ⎟⎟ Fe = 0 δ π 1H, L + (1 − δ ) E π LH = 0 ⇒ δ π 1H, L + (1 − δ ) 1 π 1, L − ⎜⎜ 1 − 1 k1 k1 ⎠ ⎝



[ ]



This yields the number of entrants N s , H , when H type BPO firm provides service 1 as: N 1n (π 1H, L + + Fe ) + N 2n (π 2H, L + Fe ) N s ,H = Fe − δ (π 1H, H − π 1H, L )
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Similarly, if the H firms decide to provide service 2, then the number of entrants in the BPO industry is given by: N 1n (π 1L, L + + Fe ) + N 2n (π 2L, L + Fe ) s ,L (12) N = Fe − δ (π 2L, H − π 2L, L ) Entering BPO Firms Ns



(1 − δ )



δ



H type BPO Firms δ Ns



L type BPO Firms



(1 − δ ) N s



Decision Variable Simple Service



Residual Match



Complex Service



Simple Service



Complex Service



Figure 9: The entry of BPO Firms Section 5: A useful Extension Section 5.1: Adding another stage to the Outsourcing Game: The location choice of the Sourcing Firm Suppose condition (11) is not satisfied, such that the H type BPO firm prefers to provide service 2 vis-à-vis service 2. The expected price charged by the supplier for service2 in country h1 is directly proportional to the cost of the service provider. We therefore get the expected value of the service provider’s cost to draw conclusions on the price charged to the sourcing firm’s for the worker’s service and hence its profitability. The average cost of the service providers which provides service 2, given that H type BPO firms choose to provide service 2 is given by:



µ (z 1L ) ⎡ δN ⎢1 − λ L ⎣⎢ N 2n



⎛ λH − λ L ⎞⎤ (13) ⎜⎜ ⎟⎟⎥ H ⎝ λ ⎠⎦⎥ Suppose there appears another host country h2 which has a relatively skewed skill distribution and firms from industry 2 may consider relocating13 to h2, taking as given the location of industry 1 firms in h1. The relocation decision of industry 2 firms would depend on the service providers cost for s ,L



c 2L =



Here we assume that relocating to another country is costless. This can be interpreted as if the sourcing firms had the choice between h1 and h2 to begin with.



13
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service 2 in h2. Since there is only one industry in h2, all available H type BPO firms will provide service 2 in h2. The average cost for the BPO firms providing service 2 in h2 is given by: The cost of provision for service 2 by the H type BPO firm in h2 is given by:



ln w (z ) = ln λH + ln ~ c 2 , H + ln ϕ 2 (z ) We again choose the minimum skill level that service 2 can hire as the numeraire. The H type BPO firm hire a minimum skill, say ~ z 2* such that ln w (~ z 2* ) = 0 = ln λH + ln ~ c 2 , H + ln ϕ 2 (~ z 2* ) This implies that: ~ c 2 ,k =



1



ϕ 2 (~ z 2* )λk market equilibrium condition.



where ~ z 2* is determined through the usual product and labor



z



~ S 2 = M ∫ ϕ 2 (z )h (z )dz ~ z 2*



~ 1 ⎡ δN 2s ⎛ λH − λL ⎜ 1 − ⎢ λ ϕ 2 (~ z 2* ) ⎣ N 2n ⎜⎝ λH N 2n (π~2 , L + Fe ) ~s Where N = 2 F − δ (π~ − π~ ) 1 ~ c2 = L



e



2,H



⎞⎤ ⎟⎟⎥ ⎠⎦



(14) (15)



2, L



is derived again from the zero expected profit condition in h2, where only industry 2 exists. γ jθ j γ jθ j ⎡ − 1 ⎤ (1−γ j )θ ~ 2 2 ⎛ 1−θ j ⎤ ⎡ ⎞ 1−θ j ∂ c ⎢ ⎥ ( ) − − 2 1 α α − ⎜ ⎟ (β j )(c mn ) 1−θ j θ 1−θ j ⎥ ⎢~c j ,k + ~s j ,k ~j ,k ⎥ π~ j ,k = (1 − α )α ⎢⎢⎜⎝ γ j ⎟⎠ ∂ s j ,k ⎦⎥ ⎥ ⎣⎢ ⎣ ⎦ (15) ⎡ ⎤ ⎢ ⎥ θ j γ j + 2 (1−θ j ) ~ c j ,k π nj ⎢ ((1 − α )α ) 1−θ j (1−γ j ) ⎥ 1 − ⎢ ⎥− 2 −θ j (2 −γ j ) ∂~ c j ,k ⎤ ⎥ (2 − α ) ⎢ (2 − α − α 2 ) 1−θ j (1−γ j ) (2 − α ) ⎡~ ~ ⎢ c j ,k + s j ,k ~ ⎥ ⎥ ⎢ ∂ s j ,k ⎥⎦ ⎦ ⎢⎣ ⎣



π~2 ,k < π 2f,k , because of the fact that the H type firms chose to provide service 2 implies that costs had a higher mark-up effect relative to the scale effect. Hence, if costs decrease, the mark-up will decrease more vis-à-vis the increase in scale. The numerator of equation (15) is certainly lower than the numerator of equation (12), therefore, it is likely that the number of entering BPO firms in h2 would be lower vis-à-vis h1, when both industries operate from h1. Comparing ~ c 2 and c 2 we can conclude that unless µ (z 1L ) is too high relative to 1 * , firms in z2 ) ϕ 2 (~ industry 2 do not have a high incentive to move to h2, when H type BPO firms provide service 2. Infact, when µ z 1L is high, the H type BPO firms will anyway not provide service 2 and we will see below that in this case the firms from industry 2 have a strong incentive to move to h2. To consider the incentive for firms in industry 1 to relocate to h2, taking as given the location choice of the firms in industry 2 in h1, we again compare the average cost of provision for the BPO supplier when H type BPO firms choose to provide service 2.
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~ 1 ⎡ δN 1s ⎛ λH − λ L ⎞⎤ ~ ⎟⎥ c1 = L ⎢1 − n ⎜⎜ λ ⎣ N 1 ⎝ λH ⎟⎠⎦ N 1n (π~1, L + Fe ) ~s Where N 1 = F − δ (π~ − π~ ) e



1, H



(16)



1, L



Clearly, ~ c1 < c 1 , therefore the firms in industry 1 would prefer to locate to the other country even though the skill distribution for h2 is skewed relative to h1. Thus there is a clear-cut preference by industry 1 sourcing firms to locate in a host country where the H type BPO firms provide them worker’s service even if the skill distribution of h2 is skewed as skill is not an essential ingredient of simple service. In a model of perfect information, sourcing firms in industry 2 will always locate in a country with a relatively flat skill distribution while sourcing firms in industry 1 will locate in a country with relatively skewed distribution (to avoid congestion in the labor market of the host country and also to get the H type BPO firms supply their respective services). This implies that a country that has skewed skill distribution is more likely to host low value add and simple services while a country with relatively flatter distribution (such that H type BPO firms in h1 always choose to provide the complex service) is more likely to host high value add services. This leads us to the following proposition: Proposition 5: Countries which have skewed labor skill distribution will more likely get the opportunity to offer low value add services while countries which have relatively flat skill distribution will get the opportunity to offer high value add service. The host country with skewed labor skill distribution thus faces low quality outsourcing while the country with relatively flat labor skill distribution faces high quality outsourcing. As in Grossman and Maggie (2000), it may make sense for the two host countries to follow extreme education policy and coordinate their skill distribution to allow for maximum gains from trade. This is because if the skill distribution of both host countries is similar, then the incentive to relocate or locate in a host country with a relatively skewed distribution is lower. In fact if it is not possible to distinguish between the distributions of skill in the two host countries then the two sourcing industries may locate in the same location by pure luck! Hence it makes sense to coordinate on education policies rather than compete. At the same time, there should be concerns on long run growth. If there is learning by doing, then both countries are better off doing high value add work and attain sustainable long run growth as in Young (1991). In this case, both countries would be better off following an education policy that creates a less skewed skill distribution. Now suppose that condition (11) is satisfied such that H type BPO firms provide service 1 in h1, is there a motivation for firms in industry 2 to move to a host country that has an even more skewed skill distribution relative to h1? The average cost of provision of service 2 by a BPO supplier in country h1 when the H type BPO firms choose to provide service 1 is given as:



c 2H =



1



λL



µ (z 1H )



The average cost of provision of service 2 in h2 is given by equation (14): So, if µ (z 1H ) >



1 , then it makes sense for the firms in industry 2 to set up their outsourcing ϕ 2 (~ z 2* ) suppliers in h2, because it benefits from the high productivity of the BPO service providers in h2 and



also lower



c j ,k ∂~ . s ∂~ j ,k



27



Finally, we consider the incentive for the sourcing firms in industry 1 to relocate to h2 if H type BPO firms provide service 1. s ,H 1 ⎡ δN ⎛ λH − λ L ⎞⎤ ⎜ ⎟⎥ − 1 ⎢ λL ⎣⎢ N 1n ⎜⎝ λH ⎟⎠⎦⎥ ~ While ~ c1 is given by equation (16), ~ c1 < c 1H because N s , H > N 1s . Therefore, the sourcing firms



c 1H =



that require service 1 do not relocate to h2. Therefore, it makes sense for the firms in industry 2 to relocate to h2 because if H type BPO firms in country h1 do not provide service 2, then in essence the skill distribution of h1 is also skewed, though less skewed than h2. Therefore, it makes sense for sourcing firms demanding service 2 to locate to a country where the H type BPO firms provide service 2. In table 7, we summarize the incentives to relocate under alternative scenarios
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Incentive to relocate? Yes



⎞⎤ No ⎟⎟⎥ ⎠⎦



Incentive to relocate? No



⎞⎤ Yes ⎟⎟⎥ ⎠⎦



Table 7: Relocation incentives for the sourcing firm Section 6: Conclusions In this paper we have attempted to formulate a theory of an outsourcing service provider firm and in the process of doing so, we have been able to explain the broad trends of a Business Process Outsourcing industry. We have been able to derive the assortative matching between skill and complexity as well the positive relationship between wages and skill. BPO firms which provide more complex services hire labor of higher skill and offer higher wages. Further, we have explained the pattern of BPO firm size, where a more 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 distribution in the host country is skewed towards low skill. This leads us
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A.1: 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.



A.2 Important sub-sectors with a KPO firm 1. Intellectual Property (IP) research 2. Equity, financial, and insurance research 3. Data search, integration, and management 4. Analytics (data analytics/risk analytics) and data mining services 5. Research and information services in human resources (HR) 6. Business and market research (including competitive intelligence) 7. Engineering and design services 8. Design, Game, animation, and simulation services 9. Paralegal content and services 10. Medical content and services 11. Remote education and publishing 12. Pharmaceuticals and biotechnology 13. Research and Development (IT and non-IT areas) 14. Network management (optimization and analytics) 15. Decision Support Systems (DSS) 16. Logistics Services and Procurement 17. Banking, Securities and Insurance research 18. Translation and localization services
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