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1.0 Introduction

The General Services Administration (GSA) commissioned this Telework Technology Cost Study to (1) investigate potential cost impacts to Federal agencies of information technology (IT) infrastructure expansion to accommodate increased home-based telework, (2) identify technologies needed to support widespread telework deployment, and (3) provide guidance to Federal organizations in justifying IT infrastructure expansion to support their telework programs.  The study found that Federal organizations generally have some of the necessary elements of IT infrastructure in place to support limited levels of telework, but they lack strategies for IT support of widespread telework and for including telework considerations in agency investment planning or technology enhancement initiatives.  Although closing the gap and providing a robust telework infrastructure will require careful planning and investment of agency resources, the potential benefits are both far-reaching and cost beneficial.  Appropriate top level support, program management, capital planning, coordination with other agency initiatives, and full consideration of telework value will result in infrastructure improvements, which will provide full realization of agency IT investments.  Cost must be considered, and this study provides information needed to support infrastructure improvement initiatives.

GSA and the Office of Personnel Management (OPM) have undertaken several initiatives to help agencies comply with Congressional mandates and in the process reap the benefits of a large-scale telework program.  However, the growth of Federal telework programs has been slower than expected.  In 2002, a Booz Allen study of technology barriers to home-based telework found that while available information technology could adequately support and enable telework at the then-low penetration levels, the ad-hoc deployment of IT to teleworkers commonly observed in federal organizations would limit the federal government’s ability to expand the telework program to meet Congressionally mandated targets.  A key point concerning telework-related IT is that IT enhancements to support telework frequently have multiple uses and benefits outside of telework, including improved capability for employee collaboration across physical office boundaries, enhanced continuity of operations, and improved and flexible IT infrastructure.  The current study estimates investment levels needed to modernize agency IT infrastructures to support a large-scale telework program, assesses the financial and non-financial benefits of these enhancements (due to telework and other sources) and identifies concrete steps agencies can take to expand IT support for their telework programs. 

The study’s major conclusions are presented in Table 1.  An overarching finding is that the lack of a programmatic, enterprise-wide approach to telework implementation and support is detrimental to telework success and value to the federal government.  Accordingly, agencies should include telework technology in enterprise planning to increase total benefits and return on investment.
Table 1:  Summary of Study Reports and Conclusions 
	Study Framework
	Reports
	Conclusions

	Current State (Section 2.0)
	· Current Telework Technology Costs 

· Agency Telework Ready Status
	· Most organizations are not making telework-focused investments in infrastructure, so teleworkers typically are leveraging existing facilities and personally-owned equipment to work away from the office

· While teleworkers are managing with available IT resources to successfully work at home, they need an environment more like the office to get the maximum benefit from telework and to perform all of their job duties at their alternate work site

	Scalability  Analysis (Section 3.0)
	· Analysis of Telework Scalability

· Cost Estimates for Telework Scalability


	· Technical resources and costs that are being used to support telework are uncontrolled from an agency-wide, programmatic point of view.  Therefore, these investments are likely to lead to inefficiencies, gaps, and possibly limited value or return

· To expand telework to a significant number of the organization’s staff (25-50%), the organization needs to be able to provide basic telework infrastructure, services, and technologies to its teleworkers

· There are several factors (e.g., size, mission) that impact the ability of organizations to expand their telework technology programs;  agencies must consider their own unique situation to identify the most appropriate solution for enhancing telework infrastructure
· A variety of strategies, such as considering different options for technical capability and appreciation of economies of scale, can help agencies manage the costs of telework technology enhancements

	Implementation (Section 4.0)
	· Recommendations for Enhancement and Expansion of Telework

· Recommendations to Assist Cost Recovery / ROI Strategies and Budget Planning  

· Recommendations for Telework Cost Policy 

· Agency Status and Plans
	· Agencies need to measure the total value of telework – both financial and non-financial – when evaluating potential telework investments; the multiple telework benefits will lead to more compelling cost justifications

· The cost of providing the technology required to enable significant  telework expansion is a small fraction of a typical annual IT budget

· Agencies should follow an enterprise-wide approach to telework program investments in order to maximize strategic value, efficiencies and cost savings over time

· A Program Management Office can implement tailored, integrated telework expansion plans with the appropriate controls in place to ensure maximum value and benefit to the telework program and the organization as a whole


Methodology

A structured methodology, outlined in Figure 1, was used to address the study’s three primary objectives: 

Describe the current telework technology environment;

Estimate the costs of expanding telework supporting technologies so the infrastructure can support 25% to 50% of the federal workforce teleworking; 

Provide recommendations on how best to expand the telework supporting infrastructure.

Twenty government organizations, selected to be a representative sample of agencies engaged in telework across the Federal government, participated in the various data collection activities.

Figure 1:  Overall Methodology of the Telework Technology Cost Study

2.0 Current State

Findings on the current state of telework show that there have been improvements in the available technology infrastructure across the Federal Government since the release of the aforementioned 2002 study; however, there is still a long way to go.  For example, while more than 90 percent of teleworkers surveyed report that they are able to perform “most” or “all” of their work activities when teleworking, an evaluation of the “current state” of telework technology shows that most organizations are not making telework-focused investments in infrastructure. Current teleworkers, therefore, are typically making do with existing outdated equipment and services to work from home.  These existing facilities were not procured with telework in mind, so they do not provide all the capabilities that staff would have in the office.  

Specifically, findings from the Agency Telework Ready Status report identified fourteen infrastructure components, in three different technology categories, which are critical to effectively supporting telework, as presented in Table 2.  The approach used by agencies to provide these components to teleworkers was analyzed from the point of view of teleworkers, telework coordinators, and agency IT management.

Table 2:  Technology Components Critical for Telework

	Home Office
	Services
	Enterprise

	· PC Support

· Application Access

· Security Resources

· Peripheral Support
	· Data Communications

· Voice Communications

· Teleconference Communications

· Technical Training Support

· Help Desk Support
	· Secure Access Resources

· Application Access Resources

· Access to Administrative Functions

· Remote Email Access

· Collaboration Resources


Many organizations have partially established the infrastructure needed for telework – particularly in the Services and Enterprise categories.  Agencies that have embraced technology trends and created an infrastructure more conducive to remote work have, incidentally, created an environment that is supportive of telework.  The migration of enterprise applications and administrative functions to remote accessible interfaces has been beneficial to telework, and these initiatives should continue to improve work flexibility for teleworkers and the rest of the organization. 

However, most agencies do not include telework into overall strategic IT planning or program development, so the support for telework programs varies widely within and across agencies.  For example, only three of the organizations (15 percent) provide the full range of critical IT components for telework, while the remaining 17 (85 percent) provide partial support.  In general, most organizations do not provide their teleworkers the same level of access to agency applications, data, and technical support as their office workers, which can hinder a teleworker’s ability to perform all job duties from their telework site.  Agencies often do not provide equipment and services for the teleworker’s home office, such as a laptop or desktop computers and Internet access.  As a result, many teleworkers are using their own or refreshed excess agency equipment and personally funding their Internet connections.  Often this use of teleworker-provided equipment and connectivity that does not conform to agency standards can create difficulties for the agency to provide technical support, ensure IT security, make changes to the enterprise infrastructure, and expand telework programs.

Findings from the Current Telework Technology Costs report echo the fact that strategic IT investment in telework is almost non-existent, and consideration of telework in agency IT investment decisions is rare.  Department CIOs make investment decisions and IT infrastructure enhancement plans without regard for telework requirements.  There is a wide range of telework spending across the Federal government, with different agencies providing various levels of telework support, as well as different components within agencies often taking a number of different approaches to supporting telework.  Accordingly, telework IT is typically funded at the office or program level , rather than the department level; therefore, spending for telework IT is incidental rather than strategic and costs are incremental and tend to be “off the radar” of agency IT budgets.  In fact, most organizations interviewed could not identify costs specific to teleworking.

In order to develop useful estimates of telework IT costs, this study’s cost findings were derived from a cost build-up based on the types of technologies reported to be in place.  While current federal agency investments in telework IT often lack a strategic focus, some level of investments is being made.  Taking actual market-based prices of IT products and services that agencies deployed in the Home Office, Services, and Enterprise categories, the total annual per user spending by agencies on telework IT ranged from $310 to $5,420, with an average per-user cost of $1,920.

Home office purchases, particularly laptops, represent the highest per-user costs for agencies, due to expenses associated with the acquisition and maintenance throughout the product lifecycle.  However, most agencies do not currently purchase laptop or desktop PCs for teleworkers in large quantities, so the overall telework costs are still a minimal portion of overall agency budgets.  In general, the other IT components agencies provide to support telework tend to be incrementally provided through existing resources (e.g., secure network access), resulting in low incremental costs per teleworkers as perceived by agencies.

While typically not part of strategic planning in most federal agencies, telework is being enabled across government as agencies modernize their enterprise IT infrastructures with potential “dual-use” technologies that can support telework.  Agency spending in areas such as web-based applications, Blackberry devices, laptops, and remote email access, allow for increased telework at low incremental cost.  Such “dual use” technologies – and their related costs – are shared across the organization by mobile workers, office workers, and teleworkers.

The most important issue found in the current state of telework IT support is that agencies lack a strategic view of capital investment planning and providing technical support for telework programs.  As such, the small but growing technical resources and costs that are being used to support telework are uncontrolled from an agency-wide, programmatic point of view.  Therefore, these investments may lead to inefficiencies, gaps, and possibly limited value or return.

3.0 Scalability Analysis

After characterizing the current teleworking environment, the study’s next task was to determine the extent to which agencies need to scale their teleworking infrastructure to support 25 to 50 percent of the workforce as teleworkers.  The Analysis of Telework Scalability report assessed federal organizations’ ability to expand teleworking IT infrastructure to support substantially larger portions of their workforce.  In order to assess the ability of an agency to accommodate large scale telework, the cost of IT infrastructure expansion was analyzed in three areas: home office, services, and enterprise.  

This scalability analysis involved a comparison of the current state of telework infrastructure, discussed in the previous section, with a targeted state of a “Basic” or “Ideal” solution, which represents the set of technical components needed for large-scale telework programs.  This study identified several specific IT infrastructure components that are required to provide Basic and Ideal solutions for telework programs.  The Basic solution includes telework technologies that are adequate to support the technical requirements of teleworkers; the Ideal solution includes additional technologies needed for optimal telework support (e.g., reducing inefficiencies and enabling a broader range of work activities for teleworkers).  In other words, scaling up to provide the Basic level of infrastructure would allow agencies to support large-scale telework participation.  Adding the ideal components enables even greater optimization of the telework program.  

Table 3 lists the Home, Services, and Enterprise IT components comprising both the Basic and Ideal solutions.  This list represents the comprehensive equipment, services, and infrastructure necessary to support large-scale telework expansion and provides organizations with a framework for selecting appropriate initiatives.  Agencies need to consider their own unique situation to identify the most appropriate solution for enhancing telework infrastructure.  

Table 3:  IT Infrastructure Components for Basic and Ideal Telework Solutions

	Home Office Components
	Basic
	Ideal
	Services Components
	Basic
	Ideal
	Enterprise Components
	Basic
	ideal

	PC / Software Support
	(
	(
	Data Communications
	(
	(
	Secure Network Access
	(
	(

	Peripheral Support
	(
	(
	Voice Communications
	(
	(
	Application/ Administrative Access
	(
	(

	Network Interface
	(
	(
	Help Desk Support
	(
	(
	Collaboration Resources
	
	(

	Mobile Telephone
	(
	(
	Technical Training
	(
	(
	
	
	

	Security Resources
	(
	(
	PDA Access
	
	(
	
	
	

	Collaboration Tools
	
	(
	
	
	
	
	
	

	PDA Devices
	
	(
	
	
	
	
	
	


The organizations that participated in the study were grouped into five scenarios reflecting the state of their Current telework IT infrastructure, thus reflecting how much additional IT infrastructure enhancement was required to reach a Basic or Ideal telework IT environment.  For example, as shown in Figure 2, agencies in scenario A (high scalability) has already surpasses the Basic state and therefore requires the least additional infrastructure to reach the Ideal state.  On the other hand, agencies in scenario E (low scalability) requires the most additional infrastructure to reach the Basic and Ideal states. As a frame of reference, on a scale of 100 with 100 representing the Ideal state, scenario A agencies tend to be about 90 while scenario E agencies tend to be about 20.  Figure 2 illustrates the relative positioning of agencies that are classified or mapped into each scenario relative to the Basic and Ideal telework IT solutions.  Eight of the twenty participating organizations can be mapped to Scenario B, which is just short of the Basic solution.  Figure 2 also identifies the IT components needed to reach these levels, and provides the per-user annual cost estimate to upgrade to these levels for each scenario (as derived from a 5 year Net Present Value Basis).  As further illustrated in Figure 2, the cost of enhancements to network infrastructures for expanded telework programs can vary significantly across the federal government.
Figure 2:  Scenario Analysis of Scalability

The Cost Estimates for Telework Scalability report then identified and described the costs associated with expanding federal organizations’ telework programs from their current levels to wide scale levels.  Considering actual costs of the required components, investments associated with scaling from the Current up to the Basic Situation range from $0 to $3,821 per user; and those associated with scaling from the Basic up to the Ideal Situation range from $512 to $1,420 per user.  Agencies vary in the maturity of their current infrastructure, availability of resources, and other factors impacting scalability.  Therefore, when possible, the scalability analyses identified different robust, scaleable options that agencies may consider to provide the technical capabilities needed for extensive telework participation.  When assessing the cost of telework expansion, it is important to note that most of the IT infrastructure components that support telework have dual use, and can be incremental to the total cost of IT support of federal employees.  Organizations that find themselves in scenarios far removed from the Basic and Ideal solutions should take a phased approach to scaling up through several budget cycles.  Finally, although some agencies may be able to scale up their current infrastructure, this may not be the most cost-effective and technologically efficient approach.  In other words, before undertaking a large scale-up initiative, agencies should carefully review their current configuration and make any adjustments necessary to ensure ultimate architecture is the most appropriate solution for telework and other agency requirements. 

4.0 Implementation Guidance

There are many factors agencies should consider in order to close the gaps from the “current state” of telework technology to the technology needed to support an expanded telework program.  The study developed implementation guidance, summarized in this section, to help provide the understanding needed to identify and prioritize plans for making the necessary technical enhancements and to establish a strategic framework and methodology for identifying the value of telework investments.  Taken together, this guidance can assist government executives develop business case analyses that fully consider the multiple benefits of telework for making investment and developing cost-related telework policies, thereby increasing the probability of a successful telework technology expansion initiative and a higher return on investment. 

Plans for Expanding or Enhancing Telework

The Agency Status and Plans and Recommendations for Enhancement and Expansion of Telework reports generated by this study presented several specific plans for making the necessary technical enhancements to existing agency infrastructures, and provided implementation guidance for each.  These plans, summarized in Table 4, have the potential to support a large expansion of the  telework program (e.g., to enable up to 50 percent of the workforce to telework) and are a logical next step for many agencies looking to enhance their current level of telework IT infrastructure.  The study findings show that no Federal departments have developed plans specifically to expand their telework infrastructure.  IT modernization efforts, in general, have benefited telework, but these have been incidental rather than planned telework infrastructure improvements.

Table 4:  Plans to Enhance Telework

	Program Management
	Telework pilot testing

	
	Budget allocation process to proactively plan for and acquire telework technology

	
	Enhanced telework program management and evaluation

	Home Office
	Agency purchase of laptops in computer refresh cycles

	
	Agency purchase of peripheral equipment for teleworkers

	Services
	Agency financial support for broadband Internet connection

	
	Enhanced technical training for telework stakeholders

	
	Technical support specific to telework

	Enterprise
	Enhanced tools for remote collaboration and communication

	
	Greater remote access to agency applications and information

	
	Integration of security solutions into enterprise access applications


Prioritization and Business Case Analysis

There are a variety of strategies that can help agencies manage the costs of telework technology enhancements, and when faced with the prospect of many complex options, it is useful to prioritize plans and evaluate their fit with organizational needs.  Fully considering the potential cost and impact of implementing each plan can help agencies prioritize based on their needs and available resources.  For example, agencies with limited budgets may want to first implement “quick hit” solutions while carefully planning and budgeting for phased implementation of the other plans over a period of several years.  In order to assist with prioritization and implementation, agencies should consider developing a Program Management Office (PMO) for telework initiatives to more effectively address challenges and accelerate progress, increase value, and reduce risk of failure.
Overall, agencies should adopt a more proactive position to more fully address telework needs while enhancing strategic information technology planning.  By following an enterprise-wide approach to telework program investments, agencies will maximize strategic value, efficiencies and cost savings over time.  Investments in telework support the entire organization and support several critical agency-wide objectives, including: enhancement of Continuity of Operations Programs (COOP); information technology modernization efforts; and legislative compliance.  Agencies need to assess the total value of telework – both financial and non-financial – when evaluating potential telework investments, so that the multiple telework benefits will lead to more compelling cost justifications.
The Recommendations to Assist Cost Recovery/ROI Strategies and Budget Planning report used the Capital Planning and Investment Control (CPIC) process and Value Measuring Methodology (VMM) value factors to outline and develop three sample business case analyses that can be used by Federal organizations to maximize the benefits from, and prioritize investments for, telework initiatives.  By clearly articulating the financial and non-financial benefits of telework, government leaders can make an effective business case for enhancing the infrastructure and services that support telework.  For example, these business cases incorporate the potential for shared costs of laptops to illustrate the value of “dual-use” telework-related IT investments.  As shown in Table 5, substantial financial benefits can be realized by implementing an effective telework program.  In short, the telework IT enhancements do not just benefit teleworkers, but rather provide benefits to the entire agency.  

As Table 5 indicates, significant financial benefits were found for sample telework business cases that encompassed a range of agency sizes. These sample business cases were based on the assumption that varying types of telework solutions (e.g. telecommunication services), were rolled out to support a 50% telework participation rate among staff. In every case, the financial benefits noticeably outweighed the costs, resulting in impressive Return on Investments (ROI) and Net Present Values (NPV).

Table 5:  Costs/Benefits Comparison of Telework Enhancements

	Telework Business Cases*
	Total Investment (Millions)**
	Total Benefits (Millions)**
	NPV
	ROI

	Teleworker-at-Home Solution /

100K staff
	$16.0
	$36.2
	$20.2
	~225%

	Telecommunication Services / 

50K staff
	$15.6
	$31.1
	$15.1
	~200%

	Enterprise / 

10K staff
	$0.22
	$3.4
	$3.2
	~1500%



*Each Business Case assumes that 50% of staff telework


**Totals provided in net present dollars

Policy Recommendations 

The following policy recommendations will reframe the Federal government’s thinking about telework investments and enable agencies to achieve the full value of multi-use technologies:  

· Agencies should adjust their policies and strategic vision to incorporate telework into enterprise-wide planning, maximizing total agency benefits and return on investment.  Taking a strategic view of federal agency telework programs will reap benefits across the entire organization.  Carefully planned and executed, telework investments can be shared with COOP, IT, and other modernization efforts for the collective benefit of all initiatives. 

· In order to facilitate this kind of strategic thinking and systematic consideration of telework, management and cost-related policies should be enhanced.  Focusing policy improvements in three areas will help agencies realize the potential benefits of telework:

· Comprehensive and coordinated telework program planning; 

· Technical and managerial telework program support, and; 

· Provision of basic equipment and services for teleworkers.

· Government-wide oversight organizations should provide more proactive policies, policy guidance and structure to encourage agencies to elevate telework program planning to a more strategic, enterprise-wide level.  

5.0 Conclusion

There is an overriding need to take a strategic, programmatic, and enterprise-wide approach to telework in order to assess and manage the cross-functional issues associated with telework.  There are multiple benefits, both qualitative and quantitative, to making the necessary technology infrastructure enhancements to achieve optimal expansion of telework programs.  Implementing a strong telework program will reap many additional direct and indirect benefits.  Agencies should adjust their policies and strategic vision to incorporate telework into enterprise-wide planning, maximizing those total agency benefits and return on investment (ROI).  In order to maximize benefits and ROI, agencies need to assess the total value of telework – both financial and non-financial – when evaluating potential telework investments.
The current state of telework technology indicates that telework has not been made a priority by most Federal organizations.  In order to telework, employees often leverage surplus and personally-owned equipment, and manage with limited access to agency systems.  Accordingly, the scalability analysis indicates that basic services and technologies need to be provided to teleworkers.  Prior to expanding their telework program, organizations should make investment decisions analytically, with consideration of their own unique situations and resources.  Although it would only require a fraction of their operating budgets, agencies should be mindful of the various costs and impacts associated with providing telework technology.  Rather than cost being a barrier to telework, significant cost savings and benefits can be realized from investing in telework solutions and from optimal expansion of their telework programs.  

In order to successfully expand or enhance telework programs, organizations should incorporate them into strategic enterprise planning.  This would require senior management involvement and buy-in, as well as input from a variety of stakeholders, including, but not limited to, representatives from human resources offices, telework program management, information technology offices, and budget/finance offices.  One method for organizations to manage the prioritization and implementation of telework initiatives would be through the stand-up of a PMO, which would provide the governance structure and planning mechanisms needed to enable successful initiatives.
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