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I.T. Outsourcing 
Definition of Outsourcing

Outsourcing takes place when an organization transfers the ownership of a business process to a supplier. The key to this relationship is the transfer of control. This differentiates outsourcing from other business relationships in which the buyer retains control of the process or, determines how to do the work. In outsourcing, the buyer does not instruct the supplier on how to perform the task but, instead, focuses on communicating what results it wants to buy; it leaves the process of accomplishing those results to the supplier. 
Outsourcing vs. Contracting

Outsourcing differs from contracting in that when an organization contracts out for a good or service, the buyer still controls the process.  In outsourcing, the buyer transfers control of the process to the supplier. The buyer tells the supplier what results it wants the supplier to achieve, but the supplier decides how to accomplish those results. In outsourcing, the supplier has expertise in a certain process (such as software development), and it has economies of scale. If the buyer were to dictate to the supplier how to do the job (as in contracting), the buyer would be destroying an important aspect that makes outsourcing work – the value that is created by using the supplier's expertise and economies of scale. Telling the supplier how to do the job also eliminates accountability on the part of the supplier, this accountability is important in an outsourcing relationship.
Outsourcing vs. Insourcing
Outsourcing differs from insourcing in that the supplier replaces the need for the buyer to maintain an internal staff of software developers by providing a group of skilled and trained individuals to perform software development work on the buyer's site under the day-to-day supervision of the buyer's program managers.  The buyer benefits from this relationship by maintaining a smaller workforce, and then quickly adding or subtracting software developers based on business needs.  The supplier benefits from this relationship by gaining expertise in different business processes, and economies of scale to spread costs over larger contracts.  
Offshore I.T. Outsourcing 

Offshore software outsourcing has come to be seen as an avenue for companies in advanced, “high-cost” economies to contract out low-level, labor intensive software development work to companies in “low-cost” developing nations.  Although, cost controls certainly do play a major role in the decision to shift software development offshore, the offshore outsourcing movement is part of a broader trend towards the global delivery and sourcing of services from best of breed supplier, wherever those suppliers are located.  
The growing acceptance of offshore development is enabled by the increasingly common cross-border collaboration between globally dispersed software teams.  This cross-border collaboration not only lowers costs, it also delivers benefits such as faster deployment times, access to critical technical skills, and a focus on core activities.   
Using communications technologies such as e-mail, instant messaging and video conferencing, companies can distribute software development work on a 24 x 7 basis.  This means that when a team in the US finishes work, another team in India picks-up where the US team left off.  Offshore outsourcing also allows companies in developed economies to tap into the worldwide technical talent pool, to augment critical IT skills which are in strong demand.  Another important benefit of offshore outsourcing is that it allows companies to focus on business critical initiatives and outsource non-critical functions offshore.  The offshore outsource providers can use their economies of scale to provide a low-cost high quality of service to their global customer base. 
Common Pitfalls of Software Outsourcing 
Organizations which decide to outsource their software development processes need to focus on certain key areas to avoid common pitfalls which plague outsourcing deals.  These areas include: 
Cultural differences
When software development and other business processes are outsourced overseas, cultural barriers can crop up between employees and groups.  Differences can include software development methodologies, coding documentation, software error messages, work ethic, and the way meetings are conducted all add to barriers to successful integration between on-shore and off-shore software development teams.  To mitigate these issues, the buyer must also be very specific in the contract requirements with its supplier           

Language

Although English is the common language of modern business, differences in style, accents, and improper use of vocabulary can negatively affect the close relationship that companies must have with their suppliers when they outsource work overseas.  To avoid language conflicts, companies must make sure that their suppliers have top-level managers many years of experience working in major markets such as the US and Europe.
Support Costs 
Support costs are a major issue when companies outsource software development offshore.  The telecommunications costs, along with the travel costs can quickly add up and eliminate any cost savings in software development that are anticipated.  The creative use of technologies such as instant messaging, Voiceover IP (VoIP), and IP-Based video conferencing can curtail telecommunication and travel costs in setting up an offshore development relationship.
Communications and Technology
Voice and data communications, software systems, and hardware platforms are in integral part of the software outsource solution that suppliers provide their customers.  The solution provider’s systems should not conflict with those deployed by outsourcers.  Otherwise, the resulting problems could mitigate any cost savings achieved.      
Control
Offshore outsourcers must have some control over the software development process in terms of deliverables and results.  Buyers must establish a measurable and enforceable service-level agreement (SLAs) with their outsourcing provider.  Then hold the provider accountable by including built-in financial penalties and rewards for hitting or not hitting measurable targets in the SLAs.  
General Principals in offshore outsourcing 
The general principals that a successful software outsourcing nation must have include the following:
Human Capital
The key ingredient for any nation which aspires to export software is its human capital.  More specifically, the higher the amount and the better the quality of software engineers a nation has, the more successful it will be in attracting software development contracts.  Another important aspect of human capital is the number of developers a nation can produce each year.  If a nation can produce enough to meet demand, then it can quickly supply all that is required by large multi-national corporations, and that nation will take market share away from those nations which cannot supply enough software developers.           

Telecommunications Infrastructure

A nation’s telecommunications infrastructure is not crucial to it becoming a global software powerhouse.  In fact, many developing nations have poor telecommunications infrastructure, but have still developed fairly complex software development industries.  This is due to the fact that once software is developed, it can be stored on any computer and shipped via numerous methods – wireless, land-line, even disk and tape.  However, a stable and functioning telecommunications infrastructure is required for those nations which want to move up the outsourcing value chain.  The reason is that once an industry starts to gain critical mass, there are requirements for information sharing via telecommunications networks.  These network connections are required for both within the cluster and for outside partners.  If this critical infrastructure is in a state of disrepair, then the industry will not grow to its capabilities.
Government Support 
A nation’s government can only successfully support a nations software sector if they make the sector a national priority, and then establish a plan for the development of the industry.  This plan should include not just the usual tax and development incentives, but it should develop specific policies geared towards developing the software sector.  Examples of such policies include increasing technical training in a nations schools and universities, protecting intellectual property rights, and establishing technology parks and enticing foreign corporations to set up shop there.
Industry Association Support
In an increasing competitive market for offshore software development, in which new nations jump on the offshore bandwagon yearly, a nations industry associations can fulfill the crucial role of cheerleader and chief marketer.  Most offshore outsourcing companies in developing nations are small firms with limited resources.  However, if those small firms pool their resources together through their software industry association, they can then get the word out to the global services market about their nations ability to deliver software services on a global basis.  
Regional IT Cluster
Almost all of the IT outsource software clusters are located in some major city.  The common theme that these areas have is a relatively well established telecommunications infrastructure, a large pool of existing technology companies, location near a major university or government center, a large technical talent base and sources of funding for the nascent marketplace.  
Trends in the Offshore Outsource Software Development Market 
 The latest trends in offshore outsourcing include the following:
- Offshore software outsourcing moves up the value chain
Offshore software outsourcing started with labor intensive projects such as legacy software maintenance, Year 2000 bug fixes, and low-level coding projects.  Now, offshore developers are starting to work on higher-end projects such as Web applications, XML, and software design and architecture work.
- Global software delivery via dedicated software delivery centers around the world
When offshore software outsourcing first started, large corporations shunted off maintenance type work to companies based in low-wage countries.  Now, major corporations, such as Intel, Cisco and Microsoft have opened up major software delivery centers themselves, in nations such as Russia and India to focus on work that is crucial to the future of these global companies.
- Multisourcing
Initially, companies looked to outsource to one supplier for all of their software development requirements.  Now, buyers are looking at multiple suppliers in different countries, depending on the skill set and price offered.
- Outsourcing of new services
Business Process Outsourcing (BPO) is the fastest growing worldwide outsourced market segment.  In BPO, companies not only outsource software development, but also human resources, call center, desktop support, help desk, network monitoring, finance and accounting services to low-cost destination around the world.
- Outsourcer's offshore outsourcing
In a completely new twist on the outsourcing trend, large offshore outsourcing vendors, particularly Indians, are subcontracting IT work to new, lower-cost software developers in China, Vietnam and other parts of Asia.
- Protection of Intellectual Property
Many countries, such as Russia, India and China have very little respect for intellectual property.  However, with the rise of offshore software development, these nations have come to the conclusion that if they don't protect the intellectual property of the companies paying the contracts, they will start to lose out on those contracts to other nations which do adhere to intellectual property rights.  
- Increasing demand leads to increasing costs and decreasing service levels
	As demand for offshore outsourcing continues to increase in mature markets such as India, this will invariably put pressure on labor costs in these markets, which will lead to increasing overall costs for the outsourcers.  The outsourcing service supplier, faced with increasing costs, will have to decrease service levels to control their own costs - and move their work to another offshore location.
  



Major Players in Offshore Outsource  
Indian Software Companies
The rise of the Indian software industry as a dominant force in the global software outsourcing market has been one of the most remarkable success stories of the past 15 years.  The industry has been able to achieve this market dominance in large measure by relying on India’s large pool of low-cost, highly qualified, technically proficient workforce.  However, low-cost labor is not the sole factor for the dominance of the industry in the worldwide software outsourcing market.  The industry would not have reached the enviable position of market leadership, had it not managed to produce a stable of world class IT services firms.  These firms have methodically built up sophisticated software development processes and a robust infrastructure to allow them to scale to global proportions.  
The five leading Indian software outsourcing firms include Tata Consulting Services (TCS), Wipro Technologies, Infosys Technologies, Satyam Computer Services and HCL Technologies.  The industry as a whole has averaged revenues increases at a 50% a year clip from 1994 - 20011.  Moving forward, the industry is evolving into a complete IT solutions provider for global organizations.  The eventual goal is to challenge established consulting firms such as Accenture and EDS  in the worldwide IT consulting and outsourcing market.
	Software Exporters
	Revenues (2001 – 2002)
	Employees (2001 – 2002)

	Tata Consulting Services
	USD 880 M
	20,000

	Wipro Technologies
	USD 736 M
	13,000

	Infosys
	USD 545 M
	10,000

	Satyam Computer Services
	USD 378 M
	9,300

	HCL Technologies
	USD 332 M
	7,100


Source: Annual reports for 2002 - TCS, Wipro Technologies, Infosys Technolgies, Satyam Computer Services and HCL Technologies 
Global Consultants  
Traditional global suppliers of IT services, such as Accenture, Deloitte Consulting, IBM Global Services, EDS, Cap Gemini Ernst and Young (CGE&Y), and Keane have all established Offshore Delivery Centers (ODC), in various locations throughout the world.  These centers enable the companies to deliver a full range of technology services including business-process outsourcing (BPO), application development, management and hosting, and technology infrastructure development and outsourcing.  They can offer the same level of service at near the same price points that the Indian offshore software companies.  Thereby neutralizing the threat posed by the Indian software companies.    
Third Party Specialists
Lawyers, consultants and IT Marketplaces are third party specialists who are also big players in the delivery of offshore software development.  Lawyers and consultants help companies navigate the sometimes murky waters of international business by assisting in risk assessment and mitigation.  This is especially important when dealing with companies in developing countries, whose laws may not be as stringent in protection of Intellectual property as the US.  
Worldwide IT marketplaces are one of the most exciting new ventures enabled using the Internet, where programmers go and bid on different projects.  Sites such as: www.rentacoder.com, www.planet-source-code.com and www.projectspool.com, allow companies to list the projects they want completed, and programmers bid on working on those projects.  The programmers and the companies can be from completely different countries, all that is required is a way to send and receive the code and a mechanism to exchange money - usually sites such as www.paypal.com will suffice.  These sites are a wonderful mix of globalization, outsourcing and technology coming together to solve modern day problems.
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Source: Computerworld, September 15, 2003
Country Analysis: India 
India invented the modern offshore outsourcing industry, and it currently exports about USD $9.875 Billion1 a year in software and IT Services, with growth rates of over 28%2.  Indian software companies initially concentrated their efforts by providing low level design, coding, testing, maintenance and support services for the export market.  Although, Indian companies have moved up the value chain into areas such as systems integration, network and infrastructure management and system planning and design work, they do not have the name recognition that U.S. based consulting firms do; they are mainly seen as providing a low-cost, high-quality solution.  It is estimated that U.S. companies outsourcing development to Indian software companies can see projected savings of 50% to 70%3, compared to similar priced projects in the U.S.  
The real strength in the Indian software Industry however, does not lie in its low-cost structure, instead, the reason that Indian firms dominate the outsource software development industry is their strong focus on quality software and processes.  In software development, Carnegie Mellon Universities Capability Maturity Model (CMM) is a model which prescribes standards in different stages of software development that firms at a given level of maturity must have.  All the top-tier Indian vendors are certified at CMM Level 5, the highest level.  In fact, of the 23 firms in the world that have been awarded CMM-5, 15 of them are Indian4.
This combination of large supply of top notch low cost labor, high quality software processes, and the scale to handle all types of work has allowed the Indian software industry to become a global software powerhouse. However, Indian firms now face the threat of lower cost software developers from developing nations such as Romania, China and Russia.  The next step for the Indian software firms is too move up the value chain and provide total solutions for their clients.  Namely, the Indian firms are now concentrating on providing IT and business consulting services to their global clients, going head to head against global giants such as Accenture and EDS.  
This leap from writing back-end code to acquiring domain knowledge, business expertise and developing reusable code is a difficult transition.  It will require a step up in gaining mindshare of the key decision makers in global corporations.  The Indian software companies will have to make a large investment in hiring, training and retraining their employees to compete in a global market.  They will also have to expand overseas and establish subsidiaries in the US and Europe.  All these moves will increase their overall costs; while at the same time fend off lower costs competitors from Russia, China and Eastern Europe.  
Statistics on the Indian Software and Services Export5
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Human Capital
The Indian software industry boasts a large supply of over 415,000 IT professionals employed by export-only software companies6, with approximately 68,000 new entrants into the IT field each year7.  Although wages for Indian software engineers is low compared to their Western counterparts, Indian engineers are well paid compared to Chinese and Philippine engineers.  The average Indian IT programmers salary is approximately USD $6,400 annually8 

 HYPERLINK "file:///d:\\jsingh\\My%20Webs\\myweb1\\sources.html" \l "noteD5" with advanced software engineers earning over USD $20,0009.
One of India's core strengths is its education system, both at the University level and through its technical schools and IT training companies.  The Indian Institute of Technology (IIT) is a collection of six elite engineering institutes which graduate the vast majority of India's best engineers.  These schools set the tone for the rest of the educational system, with its emphasis on math and science.  An additional advantage that Indian programmers have is their proficiency with English, which is taught to all students starting at an early age.  
Building up on the strength of the Indian educational system, training institutes, such as NIIT and APTECH, have sprung up to provide software training throughout India.  These training providers have fulfilled three important functions for the Indian software industry.  First, they have given potential programmers the facilities to learn and practice their skills.  Second, the training institutions serve as bases for training and certification of foreign software firms such as Microsoft and Oracle.  Finally, they provide a direct avenue for cheap labor on software related contracts such as consulting and setting up IT systems.  
The combination of strong educational system, widely available training infrastructure and proficiency in English, has allowed India to develop a large and sophisticated software talent pool for the software services industry.  The only clouds on the horizon for Indian software developers is that with the growth of the industry, along with the arrival of foreign entrants into India, programmer salaries will increase across the board.  

Telecommunications Infrastructure

Although India's telecommunications sector has registered rapid growth in recent years, India has one of the lowest levels of telephone density in the world.   India has approximately 5 telephone lines per 100 people, for a total of only 48 million lines for a population of over 1 billion10.  The main culprit in India's dismal telecommunications infrastructure is that despite a decade of reform, state-owned companies - BSNL, MTNL, and VSNL - continue to dominate India's telecoms services market.  India did deregulate its telecoms services market, however, due to regulatory issues, there is very little competition from the private sector.  
Internet access is another area in which India lags its Asian neighbors, with India being the only Asian-Pacific nation with a single-digit home Internet access rate.  Only one out of 14 Indian households with telephones had Internet access via a home PC, this compares to rates of over 80% home Internet access for some Asian-Pacific countries11.  This low rate can be attributed to the high cost of PC's and the poor telecommunications infrastructure throughout India.  Although India has made strides in shoring up its telecommunications infrastructure, the nation still has a tremendous amount of investment that is required if it wants to continue to post impressive economic growth rates. 
Government Support 
India's central and state governments have played a crucial role in promoting India's outsource software services industry.  The central BJP government has given top priority to the software services industry by setting up a Ministry of Information Technology, and appointing a task force to find out the IT industry's requirements and translating those requirements into policy.  
Indian state governments have also played an active role in the development and promotion of the software services industry in India.  In particular, the states of Andhra Pradesh, Maharashtra, Karnataka and Tamil Nadu have all played an active part in promoting the software services industry through economic and other incentives in the establishment of foreign and domestic businesses in their respective states.  
Industry Association Support
National Association of Software and Service Companies (NASSCOM) is the preeminent software industry association representing the Indian IT industry, nationally and internationally.  NASSCOM has over 800 members covering small, medium and large sized software companies, which in aggregate represent over 95%12 of the revenues generated by the Indian software and services industry.  NASSCOM's main role is to promote, lobby and consult with the software services industry and government regarding matters related to the Indian IT sector.  
One of the associations key objectives include working with the Indian government in formulating national IT policies with a specific focus on IT software and services industry.   Another objective includes gathering and disseminating policies, market information and other statistics on the Indian IT software and services industry.   NASSCOM also actively works with overseas governments and embassies to create easier visa and work permit rules for the Indian software industry.   Finally, NASSCOM provides a launch pad for foreign and Indian IT software and services firms to explore potential joint ventures, strategic and marketing alliances, etc. by organizing business meeting with delegation of various countries.  
Regional IT Cluster
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In India, software firms and employment in the software industry is heavily clustered around Bangalore, Hydarabad and Mumbai regions in Western, Central and South India.  These three urban areas account for the majority of the large software firms in India, this is due to the clustering of human capital and the presence of high quality research universities (Indian Institute of Technology) in these three locations.  In particular, the Bangalore region has proven to be a magnet for both the major Indian software firms such as Wipro and for large Multi-National Corporations (MNC), such as Nortel and Lucent.     
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Source: Computerworld, September 15, 2003
Country Analysis: Russia 
Russia is the most promising new entrant in the field of outsource offshore software services.  It has many promising natural resources, including, a large well-educated low-cost workforce.  Although, Russia does not have any dominant software firms, the Russian outsource software services sector has grown to USD $200 million1 annually with a 50% annual growth rate2.  Unfortunately, there are obstacles to the continued growth of the market in Russia.  These obstacles include immature marketing, sales and project-management skills, not enough promotion of English-language skills, a decrepit telecommunications infrastructure, and a shortage of qualified managers.  The primary problem that the Russian industry faces is the small size of Russian companies.  It is estimated that between 30,000 and 40,000 people3 are engaged in software outsourcing, however the average size of Russian software services firms is only about 110 employees.  Another important issue that the industry faces is that the industry has not developed an industry infrastructure to certify software quality and promote the industry to the global community.  Finally, Russia still has a Wild West image in which rampant corruption, a lack of protection of intellectual property, and a lack of overall business transparency has scared away many global corporations. 
The parallels between the Russian software services industry and the Indian software services industry as quite striking.  Both industries started out with numerous small firms going after international contracts to do software outsourcing services.  Both industries had to overcome dubious reputations in the international marketplace to win the confidence of Multinational Corporations.  However, unlike the Indian industry - which was the pioneer - Russian software firms are now going down a well established path and are competing with many countries for software outsourcing contracts.  The advantage that the Russians posses is that they have eschewed low-level maintenance and coding work for higher-level software engineering and R&D work.  This lets the Russian industry immediately add value to their services without getting bogged down in a bidding war for contracts with low-wage nations such as the Philippines and China.  If the Russian software services industry can overcome some of the obstacles that it currently faces, it has the potential to target the Indian software services industry for global supremacy in offshore software outsourcing. 
Human Capital
Human capital is Russia's primary resource.  Russia has more people working in R&D per capita than any other country and ranks third in the world for the number of scientists and technicians per capita, after the US and Japan4.  Although there are only about 40,000 people currently working in the Russian software services industry, it is estimated that Russia has one million specialists who are capable of quickly joining the IT sector.  The Russian government itself puts the number of programmers in the country at 1.3 million5.  
Russia's real strength is that, unlike China or India - where students learn generic software skills - Russian schools impart advanced levels of mathematical and computational techniques to students.  This enables them to solve hard-core technical problems, perfect for R&D work.  Most of the Russian software professionals are mathematicians or scientists, who later changed their career path to computing.  It is estimated that at least 10% of employees in software services have PhD's6.  Tapping Russia's goldmine of technical talent requires paying wages that are in line with India's - the average programmers salary is USD $7,9407.  This combination of excellent skills and at rock-bottom wages provide the Russian software services industry with a powerful advantage in the global marketplace.  
Telecommunications Infrastructure

Despite rapid growth in demand and investment in infrastructure, the Russian telecommunications infrastructure remains underfunded and out of date.  Russia has only 26.4 telephone lines (per 100 population)8, half the rate of penetration compared to eastern and central European countries.  Although the number of fixed lines rose by more than 50% in Russia during the 1990's, there are still long delays in getting a line, which has fueled explosive growth in mobile phone use.  Cell phone users have jumped from less than 30,000 at the end of 1994 to 17.8 million by the end of 20029.  Internet use is not very high among Russians, with only about 3 million active Internet users10, however, with rising incomes and Russia's high level of education the number of users is expected to increase rapidly in the next few years.    
Government Support 
The Russian government is one of the biggest impediments to the growth of the Russian outsourcing software services sector.  Instead of providing valuable support, such as India or China, Russia hinders development by a complex bureaucracy and restrictive tax, customs and immigration laws.  On the regulatory side, Russian laws are arcane and customs regulations are extremely complicated.  On the tax side, the laws are ambiguous and the taxes endless - there are payroll tax, excess wage tax, investment tax, capital tax, retroactive tax and Value Added Tax (VAT).  The Russian government at least recognizes the importance of the IT industry and the need to nurture the software services sector.  As such, in 2001 they initiated a "Electronic Russia" program whose aim is to boost the Russian ICT sector such that it accounts for 2% of the economy and generates up to 2 billion in exports11.  The program will focus on easing the regulatory and legal requirement, increasing government transparency, and facilitating the delivery of distance learning programs via the Internet.  Although the "E-Russia" program has been well received by the Russian IT industry, the fact remains that the Russian government has invested very little in the IT sector compared to India and China.  For Russia, natural resources - especially Oil - are king, while the software services sector gets lip service without much investment.             
Industry Association Support
RusSoft is the closest thing that Russia has to a national software services industry association.  However, unlike India's NASSCOM, RusSoft is a small association made up of about 50 member companies whose exports totaled approximately USD $150 million12.  RusSoft's main mission is to promote the Russian software services industry.  It does this by sponsoring such events as outsourcing software summit in St. Petersburg, and promoting member companies to foreign investors.  As of yet, RusSoft has not been very successful in promoting the software services industry within the Russian government or outside of Russia.  However, as the software services industry grows in Russia, RusSoft has the opportunity to become an important player in the industry.  
Regional IT Cluster
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The vast majority of Russia's offshore software services firms are located in three major cities which are geographically and culturally close to Europe: Moscow, St. Petersburg and Novosibirsk.  The main reason that these three cities have attracted the majority of software services firms is that each city is each home to a major university: Moscow State University, St. Petersburg State University and Novosibirsk State University.  These three universities produce a significant number of Russia's graduates in mathematics, physics and electronics and are well known for the high quality of education that they provide.  It was natural that a concentration of engineering graduates would lead to a high-tech software cluster in each city.
  
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Source: Computerworld, September 15, 2003
Country Analysis: Canada 
Canada's near-shore outsourcing software services sector can logically be seen as a lower cost extension of the US IT market.  The dominance of the US market is seen in the fact that Canada's top two outsourcing software services exporters - IBM and EDS - are both US firms.  Canada's dependence on the US market is further highlighted by the fact that eighty-four percent of all information and communications technology products and services are exported to the US.  Although Canada exported CN $ 4,800 billion worth of software and computer services in 20021, most of that was US firms exporting goods back into the US.  Canada itself has very few large outsourcing software services companies.  The advantages that Canada has over other offshore outsourcing sites are many.  Canada has the same time zones as the US, its major cities are located near US major cities, English is the primary language in Canada, and its culture and business practices are similar to the US's.  All these advantages add up to a familiarity that many corporate decision makers find comforting when choosing a outsourcing partner for software development.  Another huge advantage for Canada is that NAFTA has created a large trading alliance between the US, Canada and Mexico.  This trade zone allows the free flow of people, goods and services between the three nations and establishes a compatible legal framework for protection of property in all three nations.  A final advantage Canada has is its political stability; this allows it to attract those companies which want to hedge against the political, legal and project management risk of placing all of one's software development in one nation such as Russia.  
The only significant disadvantage that Canada has over other outsourcing nations is that it is not located in some far-away offshore locations.  As such, Canada's costs are similar - though a bit lower than the US's costs.  As such, Canada cannot offer low-cost wages that nations such as China, Russia and India can offer.  The only major risk that US companies face in outsourcing to Canada is currency risk - especially a weak US currency.                    
Human Capital
The Canadian IT industry boasts a large supply of 240,000 IT professionals.  However, Canada's educational system produces only about 6000 new software engineers each year2.  This leaves a large gap which is filled by a steady influx of immigrants into the country each year.  The average Canadian software programmer earns approximately USD $28,200 a year3, with senior level developers earning over USD $80,000 a year4.  With Canada's higher costs, most Canadian programmers do not focus on the low-cost maintenance level activities that programmers in China and Philippines work on.  Instead, Canadian programmers generally focus on higher value-added design and development work for the export market.

Telecommunications Infrastructure

Canada has an excellent telecommunications infrastructure with the penetration rate for fixed-line connections at almost 70 (per 100 population) for a total of almost 22 million lines for the entire country5.  The mobile-phone market is less advanced than many European nations with 11.88 million mobile phone users in Canada in 2002.  In terms of Internet use, Canada is a very wired country, with about 5.8 million homes or about 49% of the population connected to the Internet6.  Canada also had the second highest rate of broadband access among developed nations with more than six broadband lines per 100 people.  
Government Support 
The Canadian government has long recognized the importance of the software services sector as a major contributor to the overall health of the economy.  As such, Canada has a tradition of supporting R&D in both academia and industry.  Government grants and tax breaks play assist companies in software development programs that might otherwise be deemed too risky.  
Industry Association Support
Canada's major software industry association is the Information Technology Association of Canada (ITA).  ITA's primary mission is to promote, lobby and consult with the software industry and Irish government regarding matters related to the Canadian IT sector.  ITA also provides information and updates on the Canadian IT industry and sponsors industry conferences in Canada. 
Regional IT Cluster
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Canada's software services sector is clustered along the US border with concentrations in Vancouver, Calgary, Ottawa, Toronto, Montreal and Halifax.  These major Canadian cities have the advantage of a large pool of existing technology companies, a relatively large supply of labor, good telecommunications infrastructure and are home to major university and research centers. 

[image: image10.png]Poliicalstabiity 3 Low
T skills availablty 48 Low
ITand networkinfrastructure 45 Low

$5,850

NOTE:Ratngs erobasd onth akingsof 48 coutrcs

(US. DOLLARS)




Source: Computerworld, September 15, 2003
Country Analysis: China 
The Chinese Information Technology (IT) outsource software services sector is a USD $1.5 billion1 market with an annual growth rate of 30%2.   The sector can be characterized as being in the same position as India was 12 years ago, with a large supply of low cost workers and a huge internal market in which to base a outsource services sector.  The Chinese software services industry would like to follow the same development path that Indian firms took and leverage China's vast supply of cheap programming talent and growing English language skills.  However, due to a lack of entrepreneurial, managerial, and technical skills in the software sector, Chinese companies lag far behind larger, more established companies in India and the Philippines.  The immaturity of the Chinese software market, coupled with the large demand from China's big domestic market means that China will have a hard time replicating the success in exporting software services that other Asian nations have achieved.   
China’s software services market suffers from numerous problems, the biggest one being that the domestic Chinese software market remains relatively immature.  Piracy of software remains rampant in China.  Large Chinese manufacturers have not installed the complex software systems that their counterparts in the US and Europe have installed.  Most Chinese programmer focus on low level programming work such as software maintenance or porting.  This lack of maturity hampers the development of the outsource software services sector because it deprives companies experience in developing and maintaining complex software systems for large organizations.  This lack of domestic experience in designing complex software systems, directly leads to a lack experience in undertaking large international software outsourcing projects from international companies.  Most of the focus for Chinese firms is on the domestic market, they do not have an established pipeline of US or European clients.  The principal problem facing these companies is how to make US and European customers trust and choose the Chinese companies over Indian firms.  On the managerial side, China also lacks expertise in software project management, although China has an abundant supply of engineers, it has a limited supply of project managers who are experienced in large software project management and even fewer professionals that are able to combine technologies with industry experience.
In comparison to their Indian competitors, Chinese companies are hobbled with liabilities which hold back their success in the market for international software development projects.  One of the biggest barriers that Chinese companies face is the Indian companies proficiency with English is much better than Chinese – many Chinese software engineers and managers don’t speak English well, much less develop programs in English.  Another important issue is that Chinese companies have not established formal procedures, processes and quality control systems that Indian firms have.  As such, they have not established a reputation for reliability and credibility as a provider of skilled services. Only one Chinese company, Neusoft Co., has achieved level 53 accreditation in Carnegie Mellon University’s Capability Maturity Model (CMM) for software development.  All the top-tier Indian vendors are certified at CMM Level 5, the highest level.
Another major issue that China's software services industry faces is the political climate in China.  Even with tremendous market opening, the Chinese government is still a very authoritarian regime which implements the rule of law in a capricious manner.  This gives pause to many US and European companies who do not want to get caught up in a tricky political situation if there is friction between China and the West.
Going forward, China's software services industry's main international success has been in obtaining software outsourcing contracts from Japan.  The industry has recently begun to develop, relationships with Indian software outsourcing firms which have set up software centers in China.  The Chinese industry would like to see the Indians outsource their cheaper work to China.  This would support the development of management and technical capabilities of the Chinese software industry, while allowing India to focus on higher value-added activities.  
Human Capital
The Chinese software industry boasts a large supply of 400,000 IT professionals, with approximately 50,000 new entrants into the IT field each year4.  However, the supply of highly qualified computer and software graduates remains limited.  Most Chinese universities do not teach software engineering, so software engineers are sought from Computer Science and Math departments.  Most Chinese programmers are proficient in low-level coding and maintenance of existing programs.  The Chinese IT industry's biggest labor problem is that there is a real shortage of high-level system architects, designers and project managers.  University engineering programs continue to emphasize traditional engineering fields rather than computer science.  As a result, Chinese programmers lack technical capabilities required for systematic analysis and design of software.  This limits the presence of Chinese firms in the international software outsourcing business, in spite of relatively low wages.   
Wages for Chinese software developers are very low compared to international standards.  The average Chinese IT programmers salary is approximately USD $5,850 annually5.  With the growth of the domestic IT market, there has been growing demand for skilled labor.  It is expected that as the software services industry matures, Chinese programmer will upgrade their skills  to move up the skills value-chain and wages will increase.  

Telecommunications Infrastructure

Over the past 10 years, there has been a huge investment in China's Telecoms infrastructure and the country has seen massive growth in the market for mobile-phone services and improvement in the speed of Internet connections.  The country has seen the number of telephone main lines (per 100 population) increase from 5.7 in 1997 to 16.7 in 20026. China also has the largest market for mobile-phone services in the world, with over 200 million subscribers.  This investment has largely focused on the proliferation of relatively advanced telecoms services in richer areas.  However, even with this astronomical growth and investment, the telecommunications infrastructure continues to lag behind other countries.  This is especially evident in the poorer rural areas of the country, which have not seen much improvement in advanced telecommunications services.  Overall, China has made great strides in telecommunications in the major metro area such as Beijing, but the infrastructure still needs improvements in the heartland of China.
Government Support 
The Chinese government has identified software as a critical industry that is essential to economic progress and national security, hence deserving of national promotion.  As such, in China's 10th Five-Year economic plan (China's economic planning document encompassing years 2001 - 2005) there is a growth target of more than 30% annually for the software and IT industry.  Such growth will bring market sales up to nearly USD $20 billion by 2005.  China also expects to build 20 domestic firms with revenues exceeding USD $120 million, and more than 100 "famous software brands", and software exports of USD $1.5-2 billion by 20057. 
In November of 2003, The Torch Center, a high tech development program started by the China Ministry of Science and Technology (MOST), launched the China Offshore Software Engineering Project (COSEP).  Working in conjunction with US based ExperExchange, and using ExperExchange's Offshore Software Engineering Model (OSEM), COSEP is to provide outsourcing services from China to overseas corporate customers.  The COSEP program will select a number of Chinese software companies from regional software parks.  These companies will go through a training program based on the OSEM process supervised by ExperExchange.  Upon successful completion of the OSEM training program, a Chinese software company is then certified to take on offshore software engineering projects.  This training program is an official seal of approval from the Chinese government to foreign companies that the companies that have gone through this training program have the processes and procedures in place to handle complex software outsource projects.  
The most important central government policy for the software industry is the June 2000 announcement of State Council Document 18, formally known as the "Notice of Certain Policies to Promote the Software and Integrated Circuit Industry Development."  The document created preferential policies to promote the development of these two sectors.  The document policies for software companies include: 1.  Value-added Tax (VAT) refund for R&D and expanded production; 2. Tax preferences for newly established companies; 3. Fast-track approval for software companies seeking to raise capital on overseas stock markets; 4. Exemption from tariffs and VAT for software companies imports of technology and equipment; 5. Direct export rights for all software firms with over USD $1 million in revenues; 6. Right to set salary levels and to grant bonuses to investors.  The Chinese government has also actively encouraged partnerships and joint ventures with foreign companies to assist in the development of Chinese software services firms.  
Another important step that the Chinese government has taken to jump start the software services industry is tackle the problem of widespread piracy of software.  With piracy rates of upwards of 90%8, Chinese and foreign companies have found it impossible to invest successfully in the Chinese software market.  This discourages foreign investors from pouring resources into the software services market.  Several well publicized campaigns by the government to crack down on piracy including the establishment of the first copyright registration agency have shown that the Chinese government is determined to tackle the widespread piracy of software in China. 
Industry Association Support
China has no official business association for the software services outsourcing sector.  However, there are numerous regional software industry associations such as the Beijing Software Industry Association.  The largest association, in terms of membership is the China Software Industry Association (CSIA), which is purported to be the only official representative of China's software industry.  The CSIA has over 3000 members located throughout China.  CSIA's main goals are the promotion of the software industry through market analysis, information exchange, certification, and policy studies.  The CSIA is registered with the Chinese government and has the governments official blessing.
Regional IT Cluster
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In China, software firms and employment in the software industry is heavily clustered around Beijing, Shanghai and Guangdong regions along the eastern coast of China.  These three urban areas account for the majority of the large software firms in China, this is due to the clustering of human capital and the presence of the central government in these three locations, especially Beijing.  The eastern coast of China also boasts most of the leading research institutions and universities in China, which further concentrates human capital for the software industry.  The Chinese government has also developed 19 software parks around the country under the high tech development plan entitled the "Torch Plan".  These parks accounted over 80% of China's total software sales from the 2100 companies located within the 19 software parks established under the Torch Plan9.  
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Source: Computerworld, September 15, 2003
Country Analysis: Mexico 
The Mexican Information Technology (IT) outsource software services sector is a USD $30 million1 industry.  Although the industry is quite small compared to behemoths such as India and Russia, Mexico has unique advantages which it can exploit to vault it into serious consideration for offshore software outsourcing.  The chief among them is the proximity to the US market, the North American Free Trade Act (NAFTA), low-cost qualified personnel, and access to the Latin American market.  The advantages of Mexico's proximity to the US is that not only is it easy to access Mexico from almost anywhere in the continental US, but many Mexican and American firms already have  extensive experience working together.  This familiarity breeds similar business cultures and allows for US firms to be comfortable in outsourcing key software processes to Mexican firms.  Another big advantage for Mexico is NAFTA.  NAFTA allows the free flow of goods and services between Mexico, Canada and the US.  NAFTA also protects intellectual property rights in all three nations.  This legal framework gives some assurance to US firms that the software developed by Mexican firms will not be misappropriated for other uses.  A final advantage is that Mexico is an ideal point for accessing the vast Latin American market due to similar language, culture and knowledge of that market by Mexican firms.    
Even with all these advantages, there are reasons why Mexico only exports approximately USD $30 million in software exports.  These reasons can be summed up in Mexico's lack of experience, lack of English speaking skills, and lack of expertise.  The vast majority of Mexican software services firms are very small and do not show up on the radar screen of IT executives who make outsourcing decisions.  A second major barrier is proficiency with English - most Mexican programmers speak Spanish.  Although Mexican firms have started to beef up the English speaking skills of their employees, Mexico is still has a long way to go before it can catch up with Indian firms in language proficiency.  Finally, Mexico itself has a serious marketing problem in that the country is not seen as a prime location for outsourcing software development work.  Most of the headlines go to places such as India, Russia and Philippines.  Mexican software services industry has not done a good job of talking up its strengths and capabilities.  
Human Capital
A major problem with Mexico's human resource pool is that the nation's software services sector has access to only about 30,000 qualified programmers2.  Mexico only produces a few thousand new IT grads annually - not enough to keep pace with demand, much less compete against China and India.  Although the average programmer salary is USD $5,1503, there are not enough qualified individuals to fill all required spots.  The biggest obstacle that Mexican firms face is that most qualified Mexican programmers are more eager to work for larger national firms or move to the US and work North of the border.  Mexico will have to ramp up its technical education to produce programmers in significant numbers to fulfill the requirements of the Mexican software services industry if Mexico is to become a player in the worldwide software services sector.

Telecommunications Infrastructure

Although, Mexico has the second largest IT market in Latin America, after Brazil.  The nation has a very poor telecommunications infrastructure due to underinvestment by the dominant carrier - Telmex.  Mexico has approximately 15 telephone lines per 100 people, for a total of only 15 million lines for the entire population4. In terms of Internet users, the total number has increased to over  6.8 million by the end of 2002, compared to just over 1.7 million in 1998.  The penetration rate for PCs is quite high, with over 80 PCs per 1,000 people5.      
Government Support 
The Mexican government has acknowledged that the software sector is a priority sector, through the establishment of the Program for the Development of the Software Industry (PROSOFT).   The ambitious goals of PROSOFT6 include: 1. To reach a production level of USD $5 billion of software development and related services. 2.  To equal the IT expenditures of the OECD countries (Currently 4.3% of GDP). 3. To become Latin-America's leader in the software development and related services sector.  The strategies for achieving these goals include: Development of Mexico's human capital, Strengthening of the indigenous software industry (gaining critical mass), Improving Mexico's image as a software development site and Enhancing Mexican firms process and quality assurance capabilities.
Industry Association Support
Mexico does not have a standalone software industry association.  Instead, The Mexican Association of Information Technology Industry (AMITI), is Mexico's national IT industry association.  AMITI's, which represents most of Mexico's small software developers, main job is to promote the Mexican software industry and lobby the government on behalf of all of Mexico's IT industry.  AMITI has not done a very good job of promoting the Mexican software services industry.  This association concentrates mainly on Mexico's large IT manufacturing businesses.  The Mexican software services industry would be better served by establishing its own software industry association, which can then highlight Mexico's nascent software services sector.
Regional IT Cluster
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Mexico's main software clusters are located in and around Mexico City and three technology parks in Monterrey and Guadalajara.  Two of the three technology parks, Monterrey Technology Park  and Apodaca Technology Park are located in Monterrey.  The other technology park, Guadalajara Technology Park is located in Guadalajara, Mexico's version of Silicon Valley.  These four locations have the advantage of a large pool of existing technology companies, a relatively large supply of labor, good telecommunications infrastructure and tax breaks for locating in the parks.  
  
Offshore IT Outsourcing

Sources and Links
  NASSCOM, National Association of Software and Service Companies (Indian Software Industry Association).
  Outsource2India, Information on Outsourcing to India.
  CSIA, Chinese Software Industry Association.
  RusSoft, National Software Development Association of Russia.
  Outsourcing Russia, IT Outsourcing in Russia. 
  Outsource Philippines, Information gateway to Philippines key ICT activities.
  PCCI, Philippine Chamber of Commerce and Industry.
  ISA, Irish Software Association.
  ITW, Integrated Technology Web Business Portal for Ireland.
  I.A.S.H, Israeli Association of Software Houses.
  Outsource Romania, Outsourcing to Romania. 
  HSA, Hungarian Software Alliance. 
  ABES, Associacao Brasileira das Empresas (Brazilian Association of Software Companies). 
  ASSEPRO, Associacao Brasileira das Empresas Prestadores de Servicos de Informatica (Association of the Brazilian Companies of Software and IT Services). 
  AMITI, Asociacion Mexicana de la Industria de Tecnologias de Informacion, A.C. (Mexican Association of Information Technology Industry). 
  ITAC, Information Technology Association of Canada. 
  Outsourcing Canada, Outsourcing Center: Canada. 
  Outsource Global, Center for Global Outsourcing 

Footnotes

India 
1,2,5,9Indian Software and Services Exports: Facts & Figures, http://www.nasscom.org/artdisplay.asp?cat_id=408. 
3,8"India Inc., Still Going Strong", Computerworld, September 15,  2003. 
4Carmel and Agarwal "Offshore Sourcing of IT Work", MIS Quarterly Executive, June 2002. P.74
6"India: A Buyers Guide to Offshore Outsourcing", CIO Magazine, November 15, 2002. 
7"Analysis of India: Today's Dominant Offshore Outsourcer", Gartner Group Advisory Services, January 16, 2002. 
10,11"India: Telecoms and Technology Background", Economist Intelligence Unit executive briefing, September 17, 2003.
12NASSCOM: Aims and Objectives, http://www.nasscom.org/artdisplay.asp?Art_id=8 . 
China 

1"Shanghai Holds First Global IT Outsourcing Summit", SinoCast China IT Watch, October 16, 2003. 
2Tschang and Xue "The Emergence of China's Software Industry", UCSC Silicon Valley Regional Center, May 30th,  2002. 
3"Neusoft becomes China’s 1st CMM L5 company", (http://www.softwaredioxide.com/channels/ConView.asp?id=7379).
4,5"China: Low-level work at lower-than-average cost", Computerworld, September 15,  2003. 
6"China: Telecoms and Technology Background", Economist Intelligence Unit executive briefing, September 13,  2003. 
7,8,9"Rethinking China's Software Market", March,  2002, (http://www.siia.net/divisions/global/trademissions/tmchina/background.pdf).
Russia 
1,2,7"Russia and Eastern Europe", Computerworld, September 15,  2003. 
3"Sector booms in a cold climate", Financial Times, July 2,  2003. 
4,11Sternthal, "The Russian Offshore Software Development Market", Russian Commerce News, June 6,  2002. 
5,6"There's more to Russia", Businessline, October 16,  2002. 
8,9,10"Russia: Telecoms and Technology Background", Economist Intelligence Unit executive briefing, August 23, 2003.
12"From Russia with Love", Information Week, July 28, 2003. 
Ireland 
1"Software & E-commerce Industry in Ireland", (http://www.tradingpartners.gov.uk/software/ireland2/profile/overview.html).
2"Irish Software Association - Budget Submission", (http://http://www.software.ie/Sectors/ISA/ISADoclib3.nsf/wvICCS?OpenView&RestrictToCategory=Budget+2004).
3,4,5,9"Ireland: Comfort and Convenience at a Higher Cost", Computerworld, September 15,  2003. 
6,7,8""Ireland: Telecoms and Technology Background", Economist Intelligence Unit executive briefing, November 5, 2003.
10Crone, "A Profile of the Irish Software Industry", Northern Ireland Economic Research Center, (http://www.qub.ac.uk/nierc).
Philippines 
1,4Offshore IT Outsourcing to Philippines, (http://offshoreitoutsourcing.com/Pages/Philippines.asp?expandid=1)
2,3,5"The Philippines: Low cost, but higher risk", Computerworld, September 15,  2003. 
6,7,8"Philippines: Telecoms and Technology Background", Economist Intelligence Unit executive briefing, November 21,  2003. 
Eastern & Central Europe 
1,2"EU's Class of '04 eyes software development; 10 countries look to compete with India", The International Herald Tribune, October 1, 2003
3,5Gengler "Ukraine and Success Criteria for the Software Exports Industry" (http://www.softjourn.com).
4"India's new outsourcing rival -- Romania?", (http://www.zdnet.com/2100-1102_2-5074725.html).
Brazil  
1,2"How Outsourcing Can Benefit Brazil", Brazzil, October 2003.
3,4 Veloso "Brazilian Software: On a Path Towards a World-Class Industry?", Carnegie Mellon University, April 16, 2003.
5"The Brazilian Software Industry", (http://www.fasttrackbrazil.com.br).
6,7"Brazil: Telecoms and Technology Background", Economist Intelligence Unit executive briefing, May 13, 2003.
Mexico  
1,2"Can Mexico Develop a Software Maquiladora Industry?", Infoamericas Tendencias, Issue Number 38, June 03, 2003, (http://tendencias.infoamericas.com/article_archive/2003/038/038_industry_analysis.htm).
3"Mexico: It's Close; It's Cheap" Computerworld, September 15,  2003.
4,5"Mexico: Telecoms and Technology Background" Economist Intelligence Unit executive briefing, May 13,  2003.
6"Software Development Industry Program - Ministry of Economy" (http://www.software.net.mx/portal/ing/prosoftp4p.htm).
Canada  
1,2"Canada: Exports of IT Goods and Services", (http://strategis.ic.gc.ca/epic/internet/inict-tic.nsf/vwGeneratedInterE/it05464e.html).
3,4"Canada: Safe, Secure and 'near-shore' ", Computerworld, September 15,  2003.
5,6"Canada: Telecoms and Technology Background"", Economist Intelligence Unit executive briefing, May 8, 2003.
Israel  
1Offshore IT Outsourcing to Israel, (http://offshoreitoutsourcing.com/Pages/Israel.asp?expandid=1). 
2"IT Services Market $1.2 billion in 2002" Israel High-Tech & Investment Report, December 2003, (http://www.ishitech.co.il/From.HTML).
3,4Fontenay and Carmel "Israel's Silicon Wadi: The Forces Behind Cluster Formation" Stanford Institute for Economic Policy Research, June 2001.
5"Israel - India Report" Israel High-Tech & Investment Report, July 2002, (http://www.ishitech.co.il/From.HTML).
6,7"Israel: Telecoms and Technology Background"", Economist Intelligence Unit executive briefing, November 19, 2003.

Major Players
1"America's Pain, India's Gain", The Economist, January 9, 2003.

This site was developed for
Impacts of National Information Technology Environments on Business
Kogod School of Business
American University, Washington, DC.

Created by Jaspreet Singh

This page was last updated: December 5, 2003


