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[bookmark: _Toc349828927]Purpose
The Department of Information Resources (DIR) has published guidelines for making lease-versus-purchase decisions when acquiring computing resources. This paper, as a companion report, suggests specific strategies that agencies can use to plan for and manage their personal computing resources. Agencies should also use the information in this paper in concert with seat-management principles and acquisition strategies for computing resources. 
Establishing a PC life cycle gives Information Resources Managers (IRMs) a tool to control budgets and respond to management with a strong business case, including quantitative justification for benefits to the agency. This paper provides IRMs with the information they need to establish a PC life cycle, so that they can develop a strategy that meets their needs most appropriately. It focuses on three steps: identifying the business needs and developing a case for establishing a PC life cycle, defining agency-specific end user needs, and identifying agency-specific technology considerations. 
The extensive range of agency sizes and specific needs should compel each agency to go through the decision process outlined here to determine a life cycle that would provide the most cost-effective strategy. Strategies range from individual PC purchases to seat management licenses (including customer/help desk support) and leasing alternatives based on your organization’s life cycle and funding considerations.
[bookmark: _Toc30573759][bookmark: _Toc30573999][bookmark: _Toc30574056][bookmark: _Toc349828928]Issue
Personal computers (PCs) are everyday tools for state employees. Historically, these purchases have been treated as large capital acquisitions, where agencies are expected to see value from the purchase over time. The rate of technology change, however, has led to PCs becoming functionally obsolete after an increasingly short period. Investment in this type of technology is no longer a one-time expense; it is an ongoing operational expense that must be incorporated into yearly budget planning for agencies and universities. For the purpose of this white paper, the term agencies will refer to both agencies and universities.
Budgeting for PC purchases, however, poses a management challenge. This is true not only because PC technology changes faster than most other types of equipment, but also because budgeting cycles are biennial. It is difficult to project the status of technology even a year into the future, much less make the 4-year projections required in a biennial operating plan or legislative appropriation request. Agencies and universities spent between $231 million and $240 million per biennium on PC hardware since the 1996–97 biennium. At the same time, the Statewide Property Accounting (SPA) division of the Comptroller of Public Accounts has determined that state PCs average 6 years in age at their disposal stage; subsequently, 72 months is the default SPA depreciation cycle if an agency does not establish a life cycle for both its desktop and laptop PCs. 
Many state agencies need to adopt policies and procedures to keep their PC costs under control. But how can they accomplish this given the rapid pace of technological change? This paper explains how to determine effective life cycles for PCs based upon organizational needs. 
There are also numerous other states who have adopted PC life cycles. A few examples are:
Iowa – Enterprise IT Standards Program (Standard S-TA-001-001) sets the minimum mainstream personal computer life cycle at 4 years, 3 years for high-end power users.
Nevada – PC Upgrade and Replacement Schedule states that mainstream technology users’ replacement life cycle is 4 years, while the conservative technology user’s PC life cycle is 5 to 6 years. 
Montana – Identifies a minimum 4-year replacement life cycle for PCs where support is structured around the 4-year replacement cycle. The highest level of support is provided for software and hardware less than 4 years old.
There has been a definite trend to move to longer PC life cycles in the last year, largely due to budgetary constraints, but also due to stabilization of the software operating systems and application platforms being released.
PC life cycles must be established before determining what acquisition strategy an agency will use to procure the equipment. The state is beginning to incorporate seat management as an acquisition alternative for PC hardware. Seat management is a means of outsourcing the acquisition of desktop hardware and software, potentially including desktop support as well, to provide an outsourced solution for the desktop environment. Although it is important to mention seat management when considering today’s PC environment, this paper will not address seat management as an acquisition alternative.
Texas has statewide contracts available through DIR that allow agencies to select their hardware and software solutions from entities that specialize in desktop/laptop technology and support. DIR negotiates the “best value” rates for these products and services to ensure consistent cost effectiveness. 
The industry standard for PC life cycles is often used as a “rule of thumb” to justify purchases of desktop and laptop computers. The current industry standard for a desktop computer is 4 to 5 years, while that of a laptop computer is 3 to 4 years. After these periods, technology has changed so much that the equipment is functionally obsolete. It is reasonable to move toward the longer ranges of the replacement cycles; however, there are several risks that will be discussed in the paper associated with this extended life cycle. 
The industry standard is not a valid measure, however, unless there is agency-specific data that supports the life cycle time frame. The following steps can be used to develop an appropriate life cycle:
1.	Identify Management Principles – Review executive management’s needs and priorities for the organization and technology support. Identify the criteria for evaluating the success of instituting a PC life cycle.
	Why? Understanding current processes and identifying where problems exist enables an agency to find a solution that shows direct, quantified benefits from instituting a formal life cycle policy.
2.	Evaluate Agency Needs – Conduct a needs assessment of end-user computing needs, both current and future. High-end end users such as engineers, financial analysts, scientists, and network specialists, will require a shorter life cycle to support the applications and technology configurations required for these functions.
	Why? PC replacement cycles should not be based solely on technology development cycles. A life cycle should be established that is based upon the actual needs of the users.
3.	Evaluate Technical Factors – Review information on existing technology product offerings to determine which technology is most appropriate for end users and most cost effective for the agency. Compare actual technology needs to the technology that would be acquired if the industry standard were used. Establish the technical design and functionality of the PC configurations that the organization chooses to support.
	Why? The industry standard is often used to support PC acquisition. An assessment of the state of technology allows an agency to map actual needs to the available technology, and to plan for acquiring new technology at its most cost-effective point. It is important to note that the organization should always be in control of its PC configuration management since this configuration and life cycle will ultimately determine the agency’s ability to meet its goals through the use of automation at the desktop. 
The information gathered at each of the above steps is used to determine the life cycle. Agencies will match user needs to the available technology, weighing in factors such as agency priorities and technology developments.
[bookmark: _Toc30573760][bookmark: _Toc30574000][bookmark: _Toc30574057][bookmark: _Toc349828929]Bottom Line
There are no absolute life cycle numbers. The industry standard life cycles may not be a good fit for all state agencies. A formal process to identify weaknesses in PC management procedures, develop user profiles for equipment, and consider technological advances must take place to develop a PC life cycle best suited to the needs of a particular agency. PC acquisition will require ongoing expenditures, but establishing a needs-based plan for managing the expenditures will assist in stabilizing PC costs. Agency enterprise strategies should include plans for PC upgrades and replacements based on end-of-cycle issues rather than new or emerging (bleeding-edge) technologies.
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[bookmark: _Toc30573762][bookmark: _Toc30574002][bookmark: _Toc30574059][bookmark: _Toc349828931]PC Life Cycles
Personal computers are the primary productivity tool used by most state agency personnel. PCs constitute one of an agency’s most volatile, prolific, and mandatory expenditures. While some agencies may have only a few employees, other agencies may employ thousands. Similarly, some agencies utilize more PCs than others, depending on how essential these tools are for delivering agency services. In an effort to address these issues and concerns, Texas has identified what a reasonable PC life cycle is. A PC life cycle describes the usefulness of a desktop or laptop computer to the agency, from its initial acquisition through its ultimate disposal. A life cycle is determined based on end-user needs, technology changes, and the cost to support technology. The current industry standard for a desktop computer is 4 to 5 years, while that of a laptop computer is 3 to 4 years.
Organizations should draw a distinction between PC life cycles for systems already purchased versus future purchases. This is especially true for PCs purchased prior to the year 2000. Many PC configurations prior to this period cannot support the current versions of Microsoft operating systems. As a result, agencies are finding a need to upgrade these machines, despite the 3-year life cycle they have incurred, to implement current operating systems and computer applications.
Agencies are responding to sharp budget cutbacks expected in the 2003/2004 biennium causing many organizations are stretching their desktop life cycles. Gartner estimates that by 2004, 85% of users will adopt a 4-year desktop life cycle. Whether organizations and consumers can live with a longer life cycle depends on how many end users within an organization would benefit from the capabilities of an updated PC, operating system, and application versions. 
Regardless of how long the PC life cycle is, an organization should avoid fragmenting its user base among different operating systems and application versions. The more variations in the PC image that the IT organization must support, the more complex and expensive that support becomes. 
PC Life Cycle Ranges for State Government
	Laptop Computer Life Cycle: 3 to 4 Years	Desktop Computer Life Cycle: 4 to 5 Years
The 4- to 5-year life cycle for desktop computers is viable only when little to no change is occurring in an agency’s hardware and software environment. In addition, agencies must also have extended service contracts for support of operating systems or agencies must be able to provide in-house support staff that can provide support for the extended period that operating systems are in use. 
The primary customer for whom the extended cycle is best suited is the low-end mainstream user of standard software packages. The extended life cycle is not without risks. Operating system (OS) software for PCs is generally replaced in the industry every 3 years. As a result, an agency with an extended desktop cycle may have to provide internal support for non-vendor supported software for as long as 18 months before the hardware/software platform is refreshed. Research indicated that although utilizing unsupported software is a risk, it is a reasonable expectation based on industry trends to run a proven operating system for 4 to 4.5 years without severely increasing risks of operating system failure.
The life cycle for laptops should remain within the range of 3 to 4 years. Usage dynamics such as the mobility of laptops reduce their durability. Industry research indicates that expected failure rates of 20% could be expected for laptops due to mobility damage alone. 
The maximum ranges of the PC life cycles expose the agency’s equipment to the risk of vendor failure and market uncertainty. The agency must exercise due diligence in evaluating the vendor before establishing the longer cycles as standard and before contracting for long-term service and support for the life of the equipment.
[bookmark: _Toc30573763][bookmark: _Toc30574003][bookmark: _Toc30574060][bookmark: _Toc349828932]Software and Support Considerations
Industry trends are not only moving toward more software applications being delivered to the PC environment from a server-base or browser-base, but also being deployed as an image for each client station. In other words, many organizations identify standard end-user profiles for their high- and low-end users, or perhaps use a profile based on user functionality. Then, when a user desktop is configured, a standard image (a predefined package of software applications and capabilities such as access to certain files and servers) is pushed out to the desktop. This administrative tool using LAN management and end-user profiles to push software applications to the desktop also plays an important role in hardware cycles. These management techniques and tools allow agencies to extend their PC life cycles due to standardization and less frequent operating system revisions. Additionally, this standardization and central management reduces support staff service costs due to commonality of computer infrastructure.
PC hardware must be planned to support the operating system and software applications that the agency selects as its standard. Software installation requires hardware with certain capacity and performance capabilities. Thus, some consideration must be given to the organization’s software structure while determining the initial hardware configuration and the hardware life cycle. 
Customer support services must also be considered. For example, if the hardware life cycle is determined to be 4 to 5 years and the industry trends indicate that software operating systems are revised or replaced every 3 years, then an extended software support agreement must be considered for the remaining years of service that the operating system is expected to function beyond its normal life cycle. Internal agency support can also be utilized to span the later years of support for the operating system. Microsoft has recently shifted to a 5-year and 2-year support cycle (5 years from release to manufacturing for primary support and 2 years for reduced support). This reinforces that the life cycle can be shifted outwards to 5 years for desktops.
[bookmark: _Toc30573764][bookmark: _Toc30574004][bookmark: _Toc30574061][bookmark: _Toc349828933]Life Cycle Management
PC life cycles reflect the entire cost of owning a desktop or laptop computer, from decisions and negotiations regarding purchases through management (including maintenance) of the resources and disposal of obsolete equipment. The life cycle quantifies costs beyond the purchase price of hardware and software. The determination of how long a PC is useful and cost effective to an organization must be made with a complete understanding of overall processes and agency needs. Establishing PC life cycles should be part of the technology planning process.
Life cycle management planning should involve a multifunctional team effort facilitated by the agency’s Information Resources Manager. The goal of this team is to recommend enterprise-wide requirements and acquisition alternatives for the agency. In addition to the IRM, the team should include end users, decision-makers, and representatives from key business units, including audit/asset management, purchasing, customer support, and IT staff.
[bookmark: _Toc349828934]Life Cycle Stages
The various stages of a PC life cycle, shown below, are based on a timeline determined by a combination of user needs and technical issues. 
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The following steps outline the decision process that agencies can use to establish an effective life cycle. Caution should be given not to simply adopt the industry standard. Each organization should evaluate its resources and plan for a life cycle that supports its agency goals. The life cycle establishment process will quantify ways in which information resources can be managed cost-effectively, while still remaining responsive to the needs of the agency.
Step 1: Identify Management Principles
	A.	Define and obtain executive support for technology management
	B.	Define expected results from establishing a life cycle
	C.	Identify benefits to justify costs
	D.	Prioritize the effort in light of overall mission, goals, and strategies
Step 2: Evaluate Agency Needs
	A.	Assess current processes for technology support and maintenance
	B.	Assess the availability of technology support staff 
	C.	Assess the needs of end users
Step 3: Evaluate Technology Factors
	A.	Understand the rate of technology change
	B.	Assess strategies and technology to provide adequate technology resources
	C.	Incorporate technology into the life cycle
Establish a PC life cycle based on the results of the above steps
[bookmark: _Toc30573766][bookmark: _Toc30574006][bookmark: _Toc30574063][bookmark: _Toc349828937]Step 1: 	Identify Management Principles
To begin the life cycle development process, an agency should identify some basic principles that define the role of the IRM in this process, establish a framework to evaluate the results of the effort, and consider the overall importance of technology to delivering agency services to citizens.
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Executive and other senior management must support the PC acquisition policies and/or life cycles that are developed. The development of policy for desktop and laptop technology acquisition should be centralized under the authority of the IRM. Decentralized decisions about PC purchases can lead to the proliferation of multiple platforms and models that the agency must support. If separate divisions can order PCs without involving the technology staff tasked with supporting the equipment, it will not be possible to develop an effective life cycle policy or process. The technology support group needs, at a minimum, either the responsibility for ordering, repairing, and replacing PCs, or the authority to set standards for PC life cycles and standard configurations.
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Benefits such as cost effectiveness or cost savings need to be identified. The up-front definition of benefits will also help to justify the costs of the effort. Benefits will not be apparent, however, unless they are defined from the beginning. The definition of expectations is also crucial for obtaining management support.
Like improved customer service, it is difficult to quantify the impact of investments in PC technologies because these benefits affect the entire organization, not just one or two functions or activities within it. In the same way that the telephone is a necessary resource for almost every employee, desktop computers are essential to the day-to-day work of most state agency employees. However, one difference between them is that telephone technology does not change as rapidly and therefore does not have to be replaced and upgraded as often as desktop computers do.
Successfully establishing a life cycle requires that expectations be set at the beginning regarding the results of adopting a life cycle. Life cycle planning needs to answer the question of how the agency will benefit from establishing the controls required by a life cycle.
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Developing PC life cycles gives agencies the chance to assess their current processes and identify potential areas of improvement. To set a life cycle for commodity equipment such as desktop and laptop computers, a preliminary step is to understand the current situation, so areas where improvement is most needed can be base lined and quantified. This justification is important to acquiring management support. Life cycles can provide benefits such as:
Improved management of hardware assets through better knowledge of and control over the PC inventory
Cost savings from standardizing equipment and controlling when, what, and how PCs are purchased
Reductions in technical support costs for PC troubleshooting and maintenance
To assess the dollar value of these benefits, agencies should know how much they are spending for PC acquisition, as well as how much they are spending to support these assets. Current policies should be reviewed to see where the organization could benefit from strengthening control over its PC acquisition. The Information Resources Management Act states that all agencies must perform a biennial software audit.
Understanding the customer support and capacity requirements for all software combined with awareness of the existing hardware platforms across the organization will enable the information technology (IT) staff to ensure adequate PC life cycles to provide lasting and cost-effective equipment management. Establishing PC life cycles is a first step in asset management that allows equipment to be fully utilized by an agency before it is replaced. However, there should always be provisions for replacement of faulty or defective equipment during the life cycle.
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The overall needs of the agency are an important factor in the benefits identification process. Before determining that the most cost-effective way to support staff is to buy new PCs every 4 to 5 years, evaluate the cost of that life cycle against the agency budget and overall priorities. The cost effectiveness of the life cycle is important, but a critical part of evaluating cost effectiveness is how much it allows you to support direct accomplishment of the agency’s goals. Technology supports an agency’s mission, and management policies must reflect that role.
Decisions on funding the establishment of a PC life cycle should be taken into consideration with other agency priorities, such as replacing aging vehicles for staff travel or adding an additional publication or resource. The technology decision never takes place in a vacuum, so funding for a PC life cycle must be cost effective and/or must show how establishing a life cycle will improve an agency’s ability to conduct its business. One positive result of establishing a PC life cycle is the ability to level budgets by allocating costs to replace approximately 20% to 25% of the PCs each fiscal year. Further advantages can be realized through seat management alternatives, which can be used to standardize the agency infrastructure, customer support/help desk functions, and replacement/refresh cycles. There are numerous seat-management contracts, with multiple platforms and vendors, available through DIR cooperative contracts.
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An understanding of agency end-user needs and support staff resources will directly impact the life cycle. A life cycle requires knowing how to gauge whether or not technology is meeting existing agency needs within current budgetary constraints. This requires an assessment of whether or not current computing resources meet the defined productivity requirements of the agency, division, department, or workgroup under examination. For example, imagine that a newer PC performs certain processing tasks faster and more efficiently than those currently used by a specific department. Also, assume that adopting this new technology would dramatically reduce the time that personnel currently spend on tasks using the current equipment. In this scenario, a PC might be replaced simply because the economic benefits gained through staff time and cost savings outweigh the expense of replacing the existing equipment.
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Explicit strategies should be adopted that enable agencies to assess when it is the right time to upgrade or replace personal computing equipment, whether bought or leased. The most effective replacement or upgrade decisions are driven by whether or not existing equipment meets existing productivity standards.
The assessment of the current environment gives a starting point for identifying weaknesses in the current PC management processes, and shows where quick modifications can bring significant changes in costs for supporting distributed computing. Existing policies, procedures, and management responsibilities should be reviewed first, to determine if there are procedural barriers to establishing an effective life cycle. 
Beyond managerial procedures, however, are other concerns such as technology acquisition and management, staffing, and end user concerns. For example: Standardization of software applications and hardware configurations across the organization should enable maximum cost effectiveness and increase organizational information sharing. IT staff time is reduced for customer support since a common infrastructure is used and diagnosis of problems is simpler. 
The types of questions to ask for these concerns include the following:
Does the agency have an explicit or an implicit PC life cycle strategy? Is there a written replacement timeline, or is it clear that all PCs will be replaced in a certain number of years, or do some remain in place while newer machines are replaced?
Are there controls in place to monitor the number and types of PCs? Are there opportunities to save costs through standardizing on one vendor, or on a more limited number of brands and configurations?
Are current providers evaluated for long-term viability?
Is the current PC replacement budget adequate for the needs of end users, current systems, and future or anticipated expansions?
What policies are in place for PC procurement, migration, upgrades, and disposal?
What are the organization considerations regarding both hardware and software support? Do standardizing software applications and hardware platforms provide the organization better customer support and thus higher productivity? 
Are there formal policies in place for cascading equipment, replacement timelines, etc.?
How much does the agency spend per fiscal year on PC replacement? (This answer will help justify replacements by allowing the agency to level expenditures across years.)
Does the IT department have approval authority for technology acquisitions for all areas of the organization? (This is recommended to ensure organizational compatibility and direction.)
Does the IT department utilize the DIR state negotiated hardware and software contracts to take advantage of best value pricing?
Do cost estimates also include the costs of maintaining the computer equipment, training required, and time lost when repairs need to be made?
Is customer support included in the current PC cycle costs?
Are PCs funded as an asset or an ongoing operating expense? Are they leased or purchased? 
Can seat management be considered as a potential alternative? Is seat management a factor in the PC replacement/refresh strategy?
How are older desktop and laptop computers reused?
What processes have moved from manual efforts to automated systems? (This will often trigger an increased need for PCs and associated software configurations to support the agency’s daily workload.) 
Answering these questions may depend on a basic knowledge of the current PC inventory at the agency. The number of PCs on hand and the type of technology features they contain can illustrate the types of controls present prior to the life cycle establishment exercise. 
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In today’s technology environment, Texas agencies are facing critical IT staff shortages. The Year 2000 brought a significant turnover rate to the state in terms of IT staff. There were higher salaries and benefits offered by private industry during this period than what the state could offer. Although there are periodic fluctuations in the market’s availability of experienced IT workers, there is a consistent shortage of available staff allocations to IT within state organizations. This is due in part to agency full time equivalency (FTE) caps set by the legislature. Since the legislature determines the maximum staffing limits by agency, it is critical that staff resources be carefully weighed to identify an adequate IT-staff–to–program-area-staff ratio. This can be a difficult decision since agencies are continually expected to “do more with less.” PC life cycles, including replacement and upgrade factors, are dependent upon the resources available at each agency. Staff factors include:
What are the critical projects that staff work on, and how much time is allocated to desktop and laptop support?
Are any staff members devoted to end-user support? Based on the technology needs of the agency and the skills of the staff, is this the best and most cost-effective use of their time?
Do staff who provide end-user support leave quickly for jobs that provide more challenges and opportunities for skill development? Industry articles have discussed the importance of an interesting and productive job environment as a critical factor in being able to retain staff.
Is adequate training available to increase the knowledge base of less experienced staff and end users?
Is seat management an alternative for providing desktop support to the entire user base, allowing reallocation of experienced IT staff to other IT functions and duties?
These are trade-off factors to consider in the management of desktop and laptop computers. The staff effort to maintain distributed computing environments is considerable, and an assessment of the cost of support against the cost of replacement is necessary.
Organizations moving to longer replacement cycles and fail to adapt their desktop management practices accordingly will see overall PC support and management costs increase by 20% to 30% in years 4 and 5. The following steps should be taken to reduce the management costs of a longer life cycle:
1.	Review the existing asset tracking policies to determine if accurate configuration and historical change information is being collected. Emphasis should be placed on utilizing asset discovery tools to automate the identification of hardware and software assets as well as contract and license compliance monitoring.
2.	Evaluate the policies for new equipment requests. Requests outside the established life cycle should be reviewed to determine if any existing equipment is available to be reassigned.
3.	Move applications off the desktop if acceptable alternatives exist to store and deploy applications from a server environment. Server-centric and Web-based applications require fewer desktop resources thus extending the desktop life cycle.
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Once management processes have been determined, it is essential to gain a detailed understanding of the computing needs of end users. This is when an inventory assessment of existing equipment and end-user needs becomes useful. Such an assessment identifies user groups and the types of PCs they use. This information can later be used to build estimated timelines and user profiles for upgrading or replacing existing equipment. 
This assessment requires an agency to identify specific user profiles and their computing needs. It bases the acquisition of new resources on actual needs, rather than on individual tastes and the piecemeal acquisition of technology based on funding availability. The basic processes in end-user assessment are to:
Identify functional types of end users based on job activities rather than on organizational or hierarchical assignments. Balance broad, all-inclusive categories against narrow categories that provide special needs for each employee. Broader categories provide greater standardization and can be easier to manage, but can be too broad to fit some employee needs. Narrow categories allow for employee specialization, but can be reduce the benefit of a life cycle by requiring too many types of hardware and software. Often, three ranges of end users are identified: high-capacity/multifunctional, mid-capacity/multifunctional, and low-capacity/single-function users. PC configurations for all user types can be standardized within a single organization’s plan. 
Define the hardware and software needs of each user profile group. Identifying the number and type of applications will help to determine what platform is needed to support their activities.
IT staff can take a proactive role in end-user assessment, as those personnel are aware of the software and hardware needs of end users. Through their efforts in supporting end users, IT staff can identify end users who are candidates for equipment upgrades based on their computing needs. 
Software audits should be required and include the evaluation of the end-user desktop/laptop environment to ensure compliance with software license requirements as well as determining continued usage of all software applications installed. Release of software licenses or increase in end-user applications may change the refresh strategy for some users. Current user profiles are critical to cost-effective asset management.
This continual assessment process is essential to a life cycle determination. It is used to determine what types of end users are present in an organization, what their general needs are, what applications they use on a daily basis, their mobility, and how intensively they use desktop and laptop computers. It is not possible to determine what types of hardware should be acquired (including when and how) unless end-user needs are understood.
[bookmark: _Toc30573775][bookmark: _Toc30574015][bookmark: _Toc30574072][bookmark: _Toc349828946]Step 3: Evaluate Technology Factors
[bookmark: _Toc455307121]When all of the necessary preparation is complete, the next step is to look at the technology available on the market, understand how product cycles and technology change produce new equipment on a constant and frequent basis, and assess strategies for obtaining and deploying the equipment.
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Computer industry experts estimate the life cycle of a desktop PC to up to 5 years and the life cycle of a laptop computer to be even shorter (3 to 4 years). These figures are based on the PC manufacturers’ product life cycle. PC manufacturers anticipate the following timetable when they release a new product into the marketplace.
1.	Basic Research Phase – A company invents a product and advances it to the point where actual product development can take place.
2.	Research and Development (R&D) Phase – The company develops and tests the technology product.
3.	Introductory Phase – The company makes the technology product available in the marketplace and ships the product in high volumes to retailers and/or wholesalers. Customers are educated to accept the product.
4.	High-Viability Phase – Customers adopt the product and incorporate it into their work processes (often developing a dependency on the product). Shipping and ordering volumes typically indicate the product’s viability in the marketplace.
5.	Maturity Phase/Product Phase-Out – The product begins to mature, the market stabilizes, and the vendor begins to introduce product updates and replacements.
6.	End-of-Life Phase – New technologies with functional, cost, or performance advantages begin to supersede the product. The vendor eventually stops manufacturing the product, but still supports it. At the end of this phase, the vendor stops supporting the product altogether.
These stages drive the introduction of new technology in the marketplace. To use the vendor life cycle appropriately, agencies must determine how it fits with internal needs and understand when to acquire new technology. 
The Introductory Phase is often one of high risk, adopted by organizations at the “bleeding edge” of technology use. Prices for the equipment are higher in this phase, and are driven down usually within 6 months by newer technologies. Acquiring new technology should be made at later product stages. Equipment purchased during the End-of-Life Phase may be very affordable, but agencies must determine how long the technology will meet end-user needs and how long product support will be available from the vendor/manufacturer.
Tips for working with the product life cycle include:
Don’t buy during the Introductory Phase. Products in this phase are more expensive and may introduce more risks due to the use of emerging technologies or standards. This is especially true for PC operating systems.
Try to acquire at the early stages of a product’s High-Viability Phase (during the upswing in customer adoption), and shortly after the Introductory Phase. This way, the agency is certain to enjoy a longer period of product support. Factors that determine whether a product is in the High-Viability Phase include: 
1.	The number of customers using the product in the production setting on a regular basis (more is better); 
2.	The number of bugs that are reported (fewer is better); and 
3.	The speed at which bugs are fixed by the product manufacturer (faster is better).
Consider software upgrades in the process. Software developers will design products to work on the latest technologies, and can begin to phase out support for earlier versions. It may be necessary to upgrade hardware in order to run up-to-date versions of common business software applications.
Computer technology is changing rapidly. The very latest technology carries a hefty premium over similar, but older, technologies. Agencies should consider the job that will be performed with the new equipment, rather than worrying about whether the new equipment will be compatible with some future, unknown task. 
Consider new technologies that are likely to impact hardware configurations such as 3D visualization tools, wireless technology requirements, security applications, 
e-learning applications, etc.
Consider acquisition alternatives such as seat management or desktop management that make the most of the valuable financial and personnel resources available to you.
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An initial consideration to obtain equipment is evaluating the new and existing technologies. After evaluating the rate of technology change and determining where in the cycle is best for your agency to acquire equipment, the next step is to look at the following factors: product type and class; stability, performance, and value; and strategies to acquire the product and deploy it
1.	Product Type and Class
By definition, PCs are not designed for longevity. This is because desktop and laptop computing technologies are small in size and they adapt more readily to technological innovation than do larger mini- or mainframe computers. For information technology products such as PCs, product type and product class affects life expectancy. Product type refers to the difference between hardware and software products, whereas product class has to do with whether the hardware or software is considered high- or low-end technology. The bottom line is that, when determining product life cycles, agencies need to consider not only hardware, but also software life expectancies, because hardware and software usually go hand-in-hand. 
The diagram below illustrates the shorter support timeframe for low-end desktop technology.
	
	
	PRODUCT TYPE
(hardware and software are usually bundled together)

	
	
	Hardware
	Software

	PRODUCT 
CLASS
(determines
vendor 
support
timeframe)
	High-end 
Technology
(longer support timeframe)
	Very high performance computers (mainframe, mini, or high-end PC workstations such as Unix systems)
	
•	Operating systems: upgraded every 
18 to 36 months.
•	High-end application software: upgraded every 12 to 24 months, e.g., database management systems (DBMS) 
•	Fast changing software: upgraded very frequently, e.g., security systems, virus scanning,


	
	Low-end 
Technology
(less critical; shorter support timeframe)
	Desktop technology: 
PCs and laptops
	
Word processing and spreadsheet software (new products or improved versions are released every 6 months)



Adapted from “Myxa White Paper: Technology Product Life Cycle”
[bookmark: _Toc455307122]2.	Stability, Performance, and Value
Within the low-end technology category, PC vendors also distinguish among different product lines, which have their own unique life cycles. The following table illustrates how desktop technology vendors usually position their products in the marketplace following stability, performance, or value criteria.
	
	PRODUCT CHARACTERISTICS

	
	Stability
	Performance
	Value

	Targeted 
End Users
	Enterprise customers (those in large organizations who need PC access over a long duration)
	Customers needing fast access to the latest products
	Customers with smaller budgets

	Advantages
	•Better quality control checks 
and component checking
•Higher support levels
•Longer warranties
•Better quality and reliability
	Leading edge technology, newest capabilities and increased functionality
	Less expensive (lowest cost option)

	Disadvantages
	Lag in getting the latest technology
	•	Degree of reliability lower
•	Service/support not as extensive
•	Product volatility
•	More expensive
	Vendors beginning to focus not on cost, but on value


	Adapted from Datapro’s “Choosing the Right PCs”
3. Strategies for Product Acquisition and Deployment
Acquisition involves not only evaluating the new and existing technologies but also the procurement methods that may be utilized to obtain the product. Deployment of the hardware into the agency environment is also critical to the success of utilizing technology in the work place. Procurement is often an obvious part of the decision process, however, deployment of the hardware to the actual desktop of an end-user can easily be overlooked until well after all the hardware decisions have been made. This may be a major impact to the practicality of both the budget and the technology selection. If users have not been trained prior to the arrival of their new equipment, they may become unproductive for a time until training is made available or until they have acquired self-taught skills. Deployment is a critical aspect of the decision process to ensure a smooth transition of any technology into the daily work environment of the users. 
Acquisition strategies are discussed in greater detail in the next chapter of this document and also in DIR’s white paper on leasing versus purchasing. It is mentioned in this section to be sure it is considered during the decision making process. 
Additionally, consideration should be given to the recent trend toward seat management. Seat management is defined in this perspective to include not only the acquisition of the PC or laptop hardware but also the standardization of agency platforms, software, and PC configurations for a range of users from high-end users to low-end or specialized user functions. Seat management also includes user training as specified by the agency and help desk support which are otherwise hidden costs of PC management. Several important steps are discussed below outlining factors important in determining which adequate technologies to use plus how to acquire and deploy them. 
a.	Life Expectancy of Desktop and Laptop Computers
Desktop and laptop technologies have a shorter life span than mainframes, minis, or high-end computer workstations, due to the rate of technology change and product competition. Laptops are also affected by additional factors of wear and tear due to their travel and mobile usage. Desktop and laptop computers contain a myriad of component parts and the speed at which these different parts change determines how long the entire composite piece of equipment is technologically useful.
Central Processing Unit (CPU) Considerations
Increasingly faster processors power PCs, so upgrades can make the computer operate faster and more efficiently. The CPU is the most important technology component and the item that is replaced most often in the market. The applications running on these machines, however, do not necessarily take full advantage of the processing speed available on the hardware. PC and laptop life cycles should not be based on the introduction of new processor speeds, but rather on actual agency needs.
[bookmark: _Toc457716609]Equipment Considerations
Bus Speed – The CPU is housed on the computer’s motherboard along with various circuits that allow communication to take place between the CPU and the other components within the computer setup; for example, input devices such as the keyboard, or output devices such as the hard drive, monitor, and printer. Therefore, the speed of the circuit (the bus speed) is also a key consideration.
Random Access Memory (RAM) – When there isn’t enough RAM in the computer for software programs to use, the CPU has to store data on the hard drive instead of in the RAM area. This space limitation necessitates more communication between the CPU and hard drive, which slows the computer’s processing speeds. It is therefore critical to consider the organization and end-user needs to provide sufficient memory.
Peripherals – Other components to evaluate include the amount of video card memory, the amount of memory available for the printer, the monitor size, and the speed of the CD-ROM drive.
All of these factors should be considered when determining the types of PCs needed within the agency, along with how long what is purchased will support the current needs of the agency.
Considering Agency Size
Larger agencies are expected to be able to support multiple PC configurations, allowing for the best fit between workers and their tasks. Small agencies without in-house IT departments may find that it is more cost effective to have only one or two different configurations to reduce the costs of the outside contractors that maintain the equipment. Larger agencies with dedicated IT support staff will find it easier and cheaper to do upgrades than smaller agencies that must contract for all technical support. Larger IT departments also are expected to have the resources to investigate and test alternative PC configurations with the appropriate metrics to determine the most cost-effective PCs for their needs. For very small agencies, however, especially those that rely upon contract help for their PC maintenance, the cost of replacing PCs might be less than the time and expense of researching and testing possible upgrades.

b.	Upgrading versus Replacement
While an understanding of technology factors is important in selecting technology to acquire, it is also important for determining how to incorporate upgrades into a life cycle. Upgrading selected pieces of a PC, particularly memory, can be cheaper than purchasing and installing a new PC. However, in today’s technology environment, it is unusual to make upgrades to the PC other than memory. Replacement cycles should be established and remaining PCs should be cascaded downward to less sophisticated users. Motherboard replacements used to be handled as upgrades but now, replacing the motherboard frequently results in the replacement of the CPU and other components as well. Plug and play components such as video and sound cards are also likely upgrades for PCs.
The first step in determining whether to upgrade or replace is to know the internal agency staff or outsourced (contract) cost for support and upgrades. Determining the most effective strategy must include an understanding of the staff costs involved, as well as the hardware costs. The following questions are also important:
Are employees able to get their work done with the existing equipment and software? If so, there is no need to upgrade or replace PCs at this time.
Can the current equipment be upgraded economically?
What support costs are associated with maintaining multiple agency configurations for hardware and application images?
For example, when a worker is having difficulty completing assignments because they have to wait while loading or switching between programs, then consider upgrading the current equipment with more memory or upgrading some other specific hardware that is limiting performance, such as the video card. Satisfactory performance can often be achieved inexpensively.
Consider upgrading when:
More memory will solve end user problems. Memory is a very inexpensive upgrade that produces clear results.
Some other hardware components are limiting performance, such as the video card.
An increase in tasks, usage, or workers causes a bottleneck in network resources, so that networking equipment must be upgraded.
A move to a standard organization configuration would increase user productivity while reducing agency support costs.
For example, if an end user’s monitor doesn’t support the resolution needed to take advantage of new features in the latest version of a computer-aided design (CAD) program, the monitor and/or the video card can be upgraded. The old monitor can be moved to a project that does not require such a high resolution.
Consider replacement when advances in PC operating systems or in other PC software allow for more useful or efficient ways of performing tasks, and current equipment cannot be adapted.
For example, when a PC operating system doesn’t support a new software package that would provide needed services/value to the agency, it may be a case for replacement. In this case, it might be wise to upgrade only the operating system if the hardware can support it. Later, additional memory can be added as needed. However, there are times when the hardware must be upgraded to support new application software and operating systems.
In some cases, upgrading or replacing may be an option. In a situation where an operating system upgrade or an upgrade of other software requires more memory than the motherboard on an end user’s PC can support, the PC would need a new motherboard. Upgrading the motherboard usually requires that a new CPU also be purchased. The type of memory used on the new machine might be incompatible with the previous configuration, so it would need to be replaced as well. The upgrade of a motherboard and CPU provides essentially the same performance results as a new PC, while avoiding the expense of purchasing computer parts that you already have, such as the case, modem, etc. 
The main reasons companies might lengthen the PC replacement cycle would be because of budget constraints, fewer demands for new applications, fewer revisions to product lines, or meeting needs by upgrading existing systems’ memory and storage.
	— Information Week 
Due to the level of time and expertise required to juggle all the variables involved with such extensive changes, however, only those agencies with in-house expertise in the full range of PC equipment should perform such intricate upgrades. The overall expense may be too high to make this an effective upgrading option, so some agencies may also choose to replace the PC in this scenario.
Upgrading Pro
Upgrading older equipment with new cards or peripherals that are a couple of revisions older than the latest technology can be a cost-effective way of boosting productivity and functionality. Many limitations can be resolved by upgrading a specific component of the current computer without resorting to buying a new machine.
Upgrading Con
Memory is the easiest and cheapest upgrade to make. Beyond that, upgrades may cost up to 70% to 80% of the system in time and equipment costs. Other upgrades may only extend the life of the PC for another 6 months or so.
	— Government Computer News 
A common management approach to replacement strategies is to standardize the agency on specific vendors and further, on specific makes and models. The single-source acquisition approach is designed to lower the costs for support and upgrading and provide the IT staff with greater control of the desktop computing environment. End users, including management, must be aware of this policy; however, understanding that policy is effective only if it is supported. 
Some organizations that have standardized on particular models have found that end users will buy other models from the same vendor, or that the standard is simply not enforceable. However, many agencies today are achieving success in standardizing organization configurations and benefiting from bulk purchasing power by unifying all purchases through the IT departments. This process of coordinating all technology purchases through the IT department is major success factor in cost effective computing management and further extends the PC life cycle. This is true because the technology is more likely to remain compatible with the organization infrastructure standards and directions.
DIR’s white paper on leasing versus purchasing identifies the pros and cons of both acquisition methods. It also provides the organization’s decision makers with the benefits attributed to each procurement alternative. 
Additionally, seat management alternatives for acquisition are viable when the configurations are standardized. These management licenses for PC replace and refresh strategies offer a new world of support choices to improve agency efficiencies and effectiveness. 
The State of Texas negotiated contracts with numerous vendors and manufacturers in 2001 to provide the state with the best seat management alternatives possible for the widest range of PC and software configurations. The concept of seat management has been discussed and supported by the Governor’s Office and DIR since the spring of 2001. When seat management alternatives include desktop support, organizations can also benefit from reallocating the IT staff to support networks that are increasingly depended upon for agency communication and information access.
c.	Deployment 
Consider Cascading
Be aware of the difference between cascading and upgrading. Cascading PC equipment refers to the practice of moving older technology from power users to users with more limited needs. Upgrading can occur either with or without a corresponding cascading process. Cascading will save on the need to acquire new hardware, as PCs will be used throughout the organization for a lengthy period. Agencies using cascading policies often have large numbers of employees, and the cost of continually investing in new hardware is considered prohibitive. With a cascading policy, however, technical support staff must then support all the types of desktop and laptop computers in use. If operating systems are not standardized, this can add significantly to the support costs for lower-end equipment. 
Cascading can be a valid and cost-effective management strategy, but the decision of whether or not to cascade equipment must be incorporated into the life cycle establishment process. Cascading can be used to help manage end-user needs—as a power user group requires new machines, their machines can be turned over to staff with less intensive processing requirements. The cascading must be monitored to ensure that all staff has adequate computing resources to do their work. Cascading will also result in the leveling of the PC hardware budget across the biennium since replacement and cascading can enable one-third of the PCs to be replaced per fiscal year. 
Agency-wide Deployment
It is important to remember that an organization of any size will need to determine what percentage of the agency will receive the PCs acquired. Will all users receive new equipment at one time or will the new PCs be distributed to a portion of the user-base and older equipment cascaded or salvaged. How often will high-end users versus low-end users receive new/refreshed equipment? How often will new software operating systems be installed requiring user training? What level of help desk support is required to resolve breakage versus user questions on hardware and software usage? These are all considerations to be investigated while determining how the PCs will be deployed to the agency staff. As previously discussed, the answers to these questions will help determine the best acquisition strategy as well as the best deployment alternative.
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Considering all of these technology factors is necessary when determining an agency’s PC life cycle; however, technology does not drive the life cycle decision, it is factored into the life cycle.
Look at the type of technology that should be acquired—where is it in the product life cycle and why is that stage appropriate?
Look at what is most important for the agency—is it stability, performance, or value?
Determine the quality and capacity of the component parts (CPU, hard drive, floppy drive, bus speed, video, RAM, modem speed, and monitor size).
As an example of how to incorporate technology into the agency PC life cycle, the State of Montana has adopted a 4-year life cycle replacement schedule. The schedule defines a minimum level PC as one that performs adequately when running three to four of the following standard state applications simultaneously: e-mail, Web browser, word processor, spreadsheet, desktop database, Oracle, and/or PeopleSoft. Montana’s PC life cycle policy includes a chart is that maps the introduction of new technology to the established life cycle. 
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Establishing the Life Cycle
[bookmark: _Toc32832231]	
The results of the steps of the decision process provide the necessary information for establishing an effective life cycle:
1. The IRM has management support for the life cycle creation process and has selected specific criteria that will be most important in the decision process.
2.	Agency processes are in place to manage PCs; end-user needs are identified and mapped to the available technology. IR staffing skills, availability, and priorities are also factored in. Agency technology purchasing is coordinated through the IT departments across the organization for standardization and future compatibility.
3. The state of current technology has been assessed; the priorities of the agency for the type of technology needed are identified.
4. Deployment issues have been considered.
Once these elements are in place and the agency has determined the importance of all relevant factors, it can make a decision based on the information collected. The basis for tracking the success of the life cycle decision is also in place, as the criteria have been developed and can now be tracked once the life cycle management process is in place to see if the expected benefits are in fact being realized.
The life cycle determination is a synthesis of the information gathered in the previous steps, where the factors are evaluated and a decision is made about how long the technology can be supported and the most effective way to support it, and how long the users can use the selected hardware package. Each determination will be unique, as the agency decides priorities and weighs the cost effectiveness of alternative options. At this point it should be clear, however, that the industry standard life cycle cannot simply be adopted by an agency without going through this determination process to ensure that it is relevant to the needs and constraints of the agency.
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The life cycle process and the acquisition process must be considered simultaneously, as they can affect one another. Leasing is increasingly being discussed as an option for state agencies. An agency must adhere to the industry life cycle if the agency is leasing its PCs, as the terms of a lease will be less favorable if an alternate life cycle is adopted. Acquisition decisions must be made when determining a life cycle because the acquisition method will add distinct costs and/or benefits, depending on how well the acquisition dovetails with the life cycle adopted. A longer life cycle may be shortened to the industry standard if the benefits of leasing, for example, outweigh the possible added expense of replacing technology more quickly than users need. 
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Texas began evaluating seat management contracts for desktop and laptop replacement and maintenance (including customer support alternatives and software selections) and negotiated pre-established equipment and support rates with a wide variety of vendors in the 2001–2002 biennium. These seat management alternatives can be found in DIR’s Cooperative Contracts. DIR provides contract support for agencies trying to utilize these seat management contracts to ensure the best solution possible.
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When establishing PC life cycles, developing a phased approach to life cycle implementation can help to standardize PC hardware budgets. If an agency has determined that a 3-year life cycle is appropriate (either as an agency as a whole, or for a particular subset of users), one-third of those PCs can be scheduled for replacement each year. The aggregate of PCs purchased for each year should become stable as the life cycle program is phased in.
[bookmark: _Toc30573784][bookmark: _Toc30574024][bookmark: _Toc30574081][bookmark: _Toc349828955]Case Study
To illustrate how the entire process might actually work in practice, consider the following case.
Robert is a recently appointed IRM in a medium-sized public services-oriented agency that has about 300 employees, 75% of whom are involved in delivering direct services to the public. The remaining 25% are either program, administrative support, or are management personnel. The agency’s periodic IT budgeting process has just begun, and as one of Robert’s first tasks as IRM, he has been asked by the agency director to estimate the agency’s PC-related needs for the upcoming biennium. As the IRM, he has been given the managerial authority to address the organization’s PC life cycle issues, and to establish policy for the agency related to PC life cycles.
Robert thought that an easy way to get started would be to review the agency’s most recent biennial operating plan and simply calculate from previous operating budgets how much the PC hardware and software line items have increased each year. He would then use this percentage increase factor to estimate PC costs for the upcoming year. In other words, he would simply use historical cost factors as his guide to future estimates.
Before proceeding, however, Robert decided to follow the steps outlined in this paper. What follows are highlights of his process, what he learned about his agency’s use of PC technology, and what he decided to do about PC life cycles in his agency as a result.
Step 1: Gain management support for taking a life cycle approach to desktop technology
Robert set up meetings with several key people who make decisions about PC technology purchases in his agency. He met first with the agency’s financial officer to get additional details about what the agency’s annual PC expenses are. This included a review of equipment, software, and training expenses, in addition to the Help Desk’s overall costs. Next, he met with the Help Desk manager and the LAN administrator to understand how they view desktop support tasks and whether or not they track time allocated to PC-related services. He also met with the agency’s program directors to understand how they allocate and track PC costs to specially funded projects. From these interviews and conversations, Robert learned the following:
The PC budgeting process in the agency is rather ad hoc. PCs are not a planned and consistent expense item. Instead, purchases are usually based on end-of-year financing and occasional budget requests to the Legislature.
PC costs in the agency have escalated over the past 3 to 4 years and the agency’s financial officer is concerned about this.
The agency doesn’t have an official policy for upgrading and/or replacing PCs. Decisions about what to do with PCs that are no longer useful, for whatever reason, are made at the program and departmental level. No agency-wide policy or procedure is in place.
The agency’s PC costs have risen as the FTE count has gone up. Almost every employee in Robert’s agency (except for mailroom and delivery personnel) uses a computer. Additionally, employees who work in the field and those who telecommute use laptops provided by the agency. During the current year, because of a federal legislative mandate, Robert’s agency adds 50 employees. If Robert had calculated his projection for the upcoming biennium based only the increases in spending from previous years, he would have vastly underestimated the PC-related increases generated as a result of adding the new employees.
After Robert reviewed these factors and trends in his agency, he met with the agency director to lay out plans for standardizing PC life cycles in the agency. They decided the basis for evaluation of the project would be defined in terms of technical staff time savings, meaning that Robert’s employees would spend less time on routine maintenance and support of PCs, freeing them to work on more critical projects.
Step 2: Evaluate agency end-user needs
Robert’s research made it apparent that different groups in his agency have different needs for desktop computing technology. With this in mind, he decided to conduct a brief survey of a representative group of employees in the agency in order to determine how they use technology. From the survey results, Robert learned the following:
Computer Use – There were differences in the ways that people in different types of jobs used their computers and in the types of software tools they needed. For example, managers in the agency use their PCs primarily for presentations, word processing, and e-mail, whereas program delivery personnel also use their PCs to access and update files and generate reports from the agency’s case file databases.
Technical Support – The technical services groups (LAN services and Help Desk staff) spent 300 hours supporting the agency per week. Support included assistance with installations and upgrades, troubleshooting (both in person and over the phone on various types of hardware, software, and network problems), and repairs. This averaged out to at least an hour of technical support per employee each week. A closer examination of the statistics showed personnel with certain older PC models experienced greater technical difficulties; the individuals with this equipment were identified as primary candidates for new PCs.
Training – Most employees had never received formal training on the software packages they were asked to use every day. Many employees reported that they did not know about or use certain functions that might help them do their work faster. Across the board, employees reported that they could benefit from periodic training sessions on new software products and product upgrades.
Step 3: Evaluate technology factors 
Robert realized that because PC purchases were made on an ad hoc basis, no detailed, agency-wide inventory of PC technology existed. To address this, he developed a survey that supervisors could fill out to list the kinds of hardware and software technology that actually existed in their divisions, departments, or work units. Once the survey was completed and deployment alternatives were considered, Robert learned the following:
The agency had PCs ranging from brand new to 5 years old. PCs were replaced on an ad hoc basis as divisions had excess funds. Administrative staff and new employees were often given older machines.
Software upgrades were also made on an ad hoc basis, so most machines were not running the same versions of various software programs.
There was a storeroom filled with PCs and monitors that were not being used. Since the agency had no PC disposal policy, no action had been taken on the obsolete equipment.
There are adequate FTE resources to install the new technology as well as cascading the older PCs that still have residual value for the low-end users. Standardization of the agency PC configuration reduced the total desktop support costs enabling the agency information technology projects to be activated by the same personnel resources previously required to support multiple configurations.
Establish life cycle(s) appropriate for the agency based on steps 1, 2, and 3
Robert synthesized all of the information he’d gathered through his interviews and surveys to help him establish life cycles. He knew that he wanted to reduce staff support time, so he focused on how to control those costs, especially through reducing the numbers and types of equipment that were in use at the agency. The 75% of staff involved with service delivery needed basic office suite software and Internet/e-mail connectivity for communication with clients and service providers. Some administrative personnel had similar requirements, so they were also included in that user category. Other administrative staff included technology support staff and executive management. The technology staff had intensive computing needs, while executive management required an up-to-date laptop for presentations.
Robert realized the end users with similar usage requirements needed to have a consistent PC platform. Stability and value were his primary considerations, as very few users had a need for the latest technology. 
Robert then developed the following life cycles:
The majority of the staff would be able to function appropriately under a 4-year life cycle. Past that point in time, the effort to support the hardware would increase, and the cost of upgrading software suites would need to be factored in.
Technology support staff were assigned a 3-year life cycle for their PC needs, as their equipment was used heavily and the latest technology was needed to track problems, support applications and hardware, and assist users.
Executive management laptops were given a 2.5-year life cycle. The life cycle was extended slightly as several managers noted compatibility problems with presentation equipment at other locations. Very advanced laptops were often not compatible with the projectors available for presentations.
Robert also made the following acquisition decisions:
In order to have a consistent PC hardware budget, Robert planned to phase in the life cycles. With the 4-year life cycle, he planned to replace one-fourth of the PCs each year, beginning with the new fiscal year. The first PCs to be replaced would be the oldest ones and those identified as problem computers, in order to bring employees up to par with their coworkers and ensure that all staff had access to the resources appropriate for their needs. Limited cascading of equipment was allowed in the new life cycle, so that machines could be cycled through various users, as long as the 4-year life cycle was followed.
Because the majority of agency staff would be operating on a 4-year life cycle, Robert chose not to lease PCs, based on the information in DIR’s white paper on leasing versus purchasing. Thus, there will still be disposal costs, but operational costs will be minimized through controlling PC acquisition more effectively.
After all of Robert’s plans were implemented, he established a methodology to track the benefits realized from using a standard life cycle policy. Because fewer versions of hardware and associated software were now in use at the agency, Robert saw hardware support costs fall as staff spent less time troubleshooting hardware problems. Once the problem PCs, which were priorities on the replacement list, were replaced by new equipment, support time was further reduced. Standardizing the types of equipment obtained also meant that support of the PCs became less of a burden, as the range of knowledge required for support decreased. Robert was able to free 50 staff hours per week from hardware support, enabling his staff to work on mission-critical technology projects. 
From the employees’ side, standards were developed according to job requirements, so employees received a desktop and/or laptop computer based on identified job needs, promoting the effective use of technology in conducting daily activities.
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