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�
A number of business trends are causing both decision makers and training developers to be increasingly concerned with measuring and evaluating the return on investment (ROI) from multimedia programs.  New technologies, expanding automation and changing business priorities and initiatives, such as Business Process Reengineering, are requiring improved knowledge and problem-solving ability.  





Employee business skills have become increasingly critical as global competition intensifies.  Human capital, or “intellectual capital,” has become a competitive advantage.





At the same time, the skills of the entry-level workers are declining.  Training budgets are competing for scarce dollars.  The life cycle of strategic and operational initiative is shorter, which forces more frequent training program updates.  In one high-technology plant we have worked with, the product changes every 18 months, putting employees in a continuous learning environment.





Finally, the quality movement is placing a greater emphasis on the measurement of success in all areas, including human resource programs.  These factors have begun to change the way companies conduct training, accelerating the move toward multimedia – in part for cost reduction reasons.  At IBM, it costs approximately $350 a day for a workshop at a central location (including travel expenses), $150 a day to deliver an on-site workshop and $75 a day for self-paced training, such as multimedia.





Currently, about 20 percent of American corporate training is delivered through self-paced means.  While lowering overall training costs, the new automated approaches generally require capital investments, such as hardware systems, and incur higher initial costs as a result.





These trends put trainers under pressure to cost-justify their programs.  Should companies make or buy training?  Should they use technology or instructors to deliver training?  How much training is enough?  What are the hidden costs of  “no training?”  Trainers need to be able to supply simple, comprehensible and believable answers to decision makers.





Multimedia Evaluation Model





ROI is a critical financial analysis that compares dollars invested in a project to dollars returned.  With training, however, it’s essential to place ROI in a larger context – that of training effectiveness – so the numbers will be meaningful.  Cost savings (and thus a higher ROI) may result from a particular instructional approach, but if the audience does not learn, the savings are meaningless.  An overall evaluation of training effectiveness may show when training isn’t used as intended, the treatment does not motivate, learning objectives are unsound or key points are not retained and used on the job.  The evaluation of training effectiveness provides an essential framework for interpretation of ROI.





Figure 1 presents a structured training evaluation model that works well with all delivery media.  ROI analysis is the final stage of the evaluation model.








Figure 1 – Evaluation Methods for Multimedia








Level�



Method�



Evaluates�
�
�
�
�
�
1.  Use………………………………….�
Observation Sign-Up Sheets………...�
Process�
�
2.  Course Reactions…………………...�
Questionnaire……………………….�
Process�
�
3.  Relevance/Attitudes………………..�
Attitude Survey……………………..�
Outcome�
�
4.  Knowledge:  Facts………………….�
Criterion Tests (multiple choice)……�
Outcome�
�
5.  Knowledge:  Intellectual Skills…….�
Criterion Tests (simulation)………..�
Outcome�
�
6.  Performance………………………..�
Observation………………………….�
Outcome�
�
7.  Transfer to Job……………………..�
All of the Above:  Attitudes,………... Knowledge, Intellectual Skills, Performance�
Impact�
�
8.  Business Results……………………�
Systems that Tract Time, Costs…….. Savings, Productivity Increase, Revenue Increase�
Impact, Money and Quantity


�
�



Use.  Before results can be evaluated, it is imperative to determine if the training program was used and if it was used as intended.  The former is particularly important for self-paced multimedia courses distributed to local sites.  It is not unusual for these courses to sit on shelves (or in the computer) gathering dust.  A system must be established to track overall usage rates and specific individual records.





Course Reactions.  Most course evaluations are not systematically developed, do not have a balance between open-ended and forced-response questions and do not have a set of core questions used for all courses.  If rigorously used, course reaction questionnaires provide insight into the effectiveness of the structure and content of the course.





Knowledge:  Facts.  Testing done in multimedia almost always focuses on facts.  Factual knowledge is easy to measure, and the results can be recorded automatically.  The important point, however, is that the test questions (usually multiple choice) be tied to specific training objectives.  Without this type of criterion-based measurement, it is impossible to determine “who mastered what.”





Knowledge:  Intellectual Skills.  Increasingly in the 1990s, how much you know is less important than how you solve problems.  Higher level skills involving critical thinking, analysis and problem solving often separate excellent performers from average ones.  These skills cannot be measured by a single item or a discrete event.  Simulations, which are the preferred way to measure intellectual skills, are multiple, interrelated events that stretch our measurement and evaluation paradigms.  Such skills are possible to convey through well-designed multimedia.








Performance.  Training should result in changed behavior; it’s not what people know that is important but what they do.  Until recently, it has been difficult or impossible to measure performance – as opposed to knowledge – with multimedia or other self-paced media.  Computers that provide video and audio feedback now make it feasible.





Transfer to Job.  Training is simply a means to an end.  The end is on-the-job behavior change that leads (directly or indirectly) to business results.  For this to happen, training must “stick.”  If the outcomes have been forgotten, results will not follow.  Unfortunately, very little is known about the processes that influence retention and extinction.  Much greater emphasis must be placed on this level of evaluation in the future.





Business Results.  The final evaluation level deals with multimedia’s impact on the business.  There are three types of levels of positive impact: cost reduction, productivity increase, and revenue gain (see figure 2).  This multilevel ROI model is the subject of the remaining portion of this article.


�












Figure 2 – Multimedia’s Impact on the Business





�
�
Cost Reduction by Decrease in Expenses (easiest to quantify)


Reduces training expenses by decreasing delivery costs (instructors, facilities, equipment, etc.).  Reduces travel expenses (including time) by providing onsite training.





Reduces outside contractor services by training salaried staff to perform new tasks.





Provides more cost-effective employee ratios (e.g., more employees per supervisor) by having CBT provide some tutoring traditionally done by supervisors.





Reduces turnover and union grievances by increasing morale through a better-trained work force.�
�
��
�
Cost Reduction by Increase in Productivity


Reduces learning curves so that employees reach full productivity sooner.





Reduces duplication of work so that employees spend less time completing a task, whether this is producing a product, making a repair or handling a customer’s inquiry.





Increases speed of service so that each employee handles a higher volume and the backlog of tasks is reduced.





Increase safety, reducing time lost and compensation paid because of accidents.�
�
��
�
Revenue Gain (hardest to quantify)


Increases sales through better prospecting, increased efficiency during the sales process and higher closing ratios.





Increases quality of service leading to fewer cancelled sales, better customer retention and an increase in referral opportunities.


�
�
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Multilevel ROI Model





ROI analyses need to serve a variety of purposes.  Cost-benefit analysis usually supports decisions around objectives (e.g., implementing a training program or using the money in another manner), while cost-effectiveness analysis usually compares ways to carry out a single training objective (e.g., staying with the current training program or implementing one or more training alternatives).  ROI models also can be used to evaluate a program once it has been implemented.  Ideally the ROI approach you choose should be flexible enough to serve all these purposes and remain relevant for the complete life cycle of a training program.





An ROI model also needs to address bottom line issues.  Calculating a 10 percent productivity improvement for an employee making $25,000 a year as a $2,500 gain does not provide information that can be placed on the balance sheet.  Determining that a 10 percent improvement in productivity will result in fewer new hires does result in bottom line savings (e.g., the salaries of those not needed to be hired, their recruitment costs and new hire training).  Eliminating travel expenses by decentralizing training with multimedia is a more direct contribution to the bottom line.  An ROI model must address and differentiate among the different types of financial benefits: cost reduction, productivity gain and increase in revenue.





Finally, there is a political consideration.  An ROI model must be easy to understand.  To be successful, all ROI analyses must be implemented in close partnership with those who make the funding decisions.





With these requirements in mind, we created the model in figure 2.  It consists of three levels with examples listed under each.  





This model helps determine training benefits and identifies those most easily quantified.  Almost all training benefits are quantifiable, but some processes are more direct – and therefore more believable – than others.  A multimedia program that replaces training at a central site will reduce travel expenses.  This reduction will be easy to accept and justify.  It will also be easy to attribute this savings to the new multimedia training program.  (Contrast this tangible savings with a 10 percent increase in sales; it will be harder to attribute the increase in sales to training when so many other factors could be operating.)





Determining Benefits





Start by listing all the possible benefits from the proposed multimedia training.  Place each benefit in one of the categories of business impacts – cost reduction, productivity increase or revenue gain – and decide which can be quantified.  Rank these quantifiable benefits, starting with those that most closely support the objectives of the decision makers and are most easily attributed to training.





Next, develop an ROI analysis, as described shortly, using the top-ranked benefits to see if their return can support the training program.  Create an initial model to demonstrate the return using only data from the top-ranked benefits.  Add additional benefits from the list to show an even greater ROI, if this seems appropriate and necessary.





It is not useful at the justification stage to demonstrate an ROI too large to be believed, even if the numbers indicate such results.  It is more useful to justify the program with a solid return using only a few, easily attributed benefits.  Most decision makers look for a break-even point in two to three years for cash flow and like to see a positive profit-and-loss impact in the first or second year.  At least a 50 percent return on investment is desirable; anything over 500 percent becomes questionable unless extremely solid evidence is in place.  It is also very useful to point out to the decision makers all the benefits not included in the model.  Then track information on all the quantifiable benefits – both those in the justification and ones not originally quantified – as the training program is implemented.  This provides a complete picture of the actual return on investment as part of the program evaluation.





Determining Costs





The other side of the ROI model is determining training costs; they deserve careful consideration.  With multimedia, it is important to consider all costs, including hardware maintenance, courseware support and updates.  There are two important types of costs: recurring costs, which arise every time a program is offered; and nonrecurring costs, which are one-time expenses, such as hardware purchases.





Compared to instructor-led approaches, multimedia programs generally have higher nonrecurring costs and lower recurring costs.  There will usually be a break-even point in terms of student population where fewer students suggest an instructor-led approach and more students suggest a multimedia approach.  While there are many variables to consider, the breakeven point is often in the 200 to 300 learner range for custom-developed multimedia courses, as shown in figure 2A.  For existing multimedia products, this number is significantly lower; often below 10 learners.





Figure 2A


�





The other important distinction when determining costs is operating versus capital expenses.  Operating expenses typically are variable, recurring costs reported for accounting and tax purposes in the year they occur.  Capital expenses typically are fixed, nonrecurring costs that can be depreciated over time.  Multimedia usually results in hardware purchases and software development that can be depreciated.  This has an important impact on ROI models for multimedia, as we shall soon see.





Constructing the Financial Model





Having assembled the appropriate benefits and costs, you can now construct the financial model to illustrate the potential or actual return on investment for the training program.  The following is an example taken from our experience to demonstrate the process (the actual numbers have been modified to preserve confidentiality).





A major financial services company was considering the use of multimedia to replace current workshops to train its customer service representatives.  There were many potential benefits, but only two were necessary to quantify to support the implementation of the multimedia program.  Those selected were in line with the company’s objective of extensive growth, while limiting expenses and new hires.





First, it was determined that multimedia would reduce training time: the new program was designed to take 30 percent less time for new hires and 50 percent less time for existing employees than the current instructor-led programs.  The reduction in training time gave employees more time to perform customer service tasks, so the company could expand with fewer new employees.





Second, the training program provided automated practice on customer service skills, so supervisors spent less time observing and critiquing employees.  As a result, the supervisor-to-employee ratio could be increased from 10:1 to 12:1.  This allowed the company to grow with fewer new supervisors.





The amount of salaries, benefits and support for employees and supervisors not hired, and the amount spent on the workshops that were to be replaced, determined the financial benefits.  The cost of the multimedia courseware, the hardware to deliver it, hardware installation and maintenance, other implementation expenses and annual course updates provided the program costs.





It would have been possible to quantify other benefits.  Much of the information needed to do so was already tracked by the company.  These benefits, however, would have been more difficult to attribute completely to training and were not necessary to justify the program.





Figure 3 represents the projected six-year cash flow for the project.  A detailed cash inflow chart follows (figure 4), providing the source of each cash inflow or benefit figure.  The program would take time to develop and implement, so the benefits were calculated at a 25 percent utilization rate for the first year and a 50 percent rate for the second year.  In the third year, the program would be in full use, so 100 percent of the projected benefits could be counted.





Figure 3 – Case Study:  Cash Flow at a Financial Services Company








Cash Inflow�



Year: �



1�



2�



3�



4�



5�



6�



Total�
�
    Reduced Training Time�
�
�
�
�
�
�
�
�
�
          Headcount Reduction�
�
539�
547�
756�
865�
973�
1082�
4862�
�
          Training Cost Reduction�
�
30�
35�
40�
45�
51�
56�
256�
�
    Better Employee/Supervisor Ratio�
�
1076�
1347�
1618�
1889�
2161�
2432�
10522�
�
    Utilization Factor (%)�
�
25%�
50%�
100%�
100%�
100%�
100%�
�
�
    Projected Cash Inflow�
�
411�
1015�
2414�
2799�
3185�
3570�
13393�
�
Cash Outflow�
�
�
�
�
�
�
�
�
�
    Hardware�
�
200�
300�
0�
0�
0�
0�
500�
�
    Basic Courseware�
�
863�
1147�
0�
0�
0�
0�
2010�
�
    Recurrency Courseware�
�
0�
0�
350�
350�
350�
0�
1050�
�
    Maintenance�
�
0�
50�
50�
50�
50�
50�
250�
�
    Updates�
�
0�
0�
149�
149�
149�
149�
596�
�
    Implementation�
�
50�
100�
50�
0�
0�
0�
200�
�
    Cash Outflow�
�
1113�
1598�
599�
549�
549�
198�
4606�
�
Net Cash Flow�
�
(702)�
(583)�
1815�
2250�
2636�
3372�
8787�
�
Cumulative Cash Flow�
�
(702)�
(1286)�
530�
2780�
5416�
8787�
�
�
Note:  All Figures in $1000s�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�






Against the total of $411,000 in benefits in the first year, we can see a cost of $1,113,000.  Because much of this figure can be depreciated, however, the profit-and-loss impact and the ROI is positive, as we can see in the following ROI chart.





Figure 4 shows that $539,000 in headcount reduction savings for the first year are determined by taking the new hires per year (916) and current employee base (1,560) and determining the weeks they spent in training.  The person-weeks saved by the multimedia program is then calculated (613 – or 30 percent of 2,043 – for new hire training and 702 – or 50 percent of 1,404 – for recurring training).  These figures are divided by the 48 weeks an individual works each year.


























Figure 4 – Case Study:  Cash Inflow (Benefits) in Detail
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Year: �



1�



2�



3�



4�



5�



6�



Total�
�
New Hire Training�
�
�
�
�
�
�
�
�
�
    New Hires per Year�
�
916�
1048�
1180�
1311�
1443�
1575�
�
�
    Total Training Weeks�
�
2043�
2337�
2631�
2925�
3219�
3513�
�
�
    Reduced Weeks (-30)%�
�
613�
701�
789�
878�
966�
1054�
�
�
    Headcount Reduction�
�
13�
15�
16�
18�
20�
22�
�
�
Recurring Training�
�
�
�
�
�
�
�
�
�
    Employee Base�
�
1560�
1953�
2347�
2740�
3134�
3527�
�
�
    Total Training Weeks�
�
1404�
1758�
2112�
2466�
2820�
3174�
�
�
    Reduced Weeks (-50%)�
�
702�
879�
1056�
1233�
1410�
1587�
�
�
    Headcount Reduction�
�
14�
18�
22�
26�
30�
33�
�
�
    Total Headcount Reduction�
�
27�
33�
38�
44�
50�
55�
�
�
    Average Employee Cost (20,000)�
�
�
�
�
�
�
�
�
�
    Total Savings (in $1000s)�
�
539�
647�
756�
865�
973�
1082�
4862�
�
Improved Employee/Supervisor Ratio�
�
�
�
�
�
�
�
�
�
    Current Supervisors�
�
156�
195�
235�
274�
313�
353�
�
�
    Reduction (-16.7%)�
�
26�
33�
39�
46�
52�
59�
�
�
    Costs per Supervisor�
�
(41,368)�
�
�
�
�
�
�
�
    Total Savings (in $1000s)�
�
1076�
1347�
1618�
1889�
2161�
2432�
10522�
�
�
�
�
�
�
�
�
�
�
�






This lets us determine that 13 fewer people are needed because new employee training takes less time and 14 percent fewer people are needed because recurring training takes less time.  This results in a savings of $539,000 in salary costs the first year of the program.





The reduction in supervisor costs for the first  ($1,076,000) is determined by multiplying the current supervisor count (156) by the reduction in the supervisor/employee ratio (16.7 percent) and multiplying this figure (26) by the annual costs for a supervisor ($41,368 including support).





Because much of multimedia can be considered capital expenses and depreciated, the cost can be spread out over years – five years in this sample case.  The effect of depreciation is seen in figure 5.  The costs in parentheses are those incurred for the year, which are spread out over five years.  From a balance sheet viewpoint, this depreciation makes the costs in the first year only $263,000 instead of $1,113,000.




















Figure 5 – Depreciated Costs in Detail








Capital Expenses Depreciated (Hardware, Courseware)�
�
Year 1�
(1063)�
213�
213�
213�
213�
213�
0�
�
Year 2�
(1447)�
�
289�
289�
289�
289�
289�
�
Year 3�
(350)�
�
�
70�
70�
70�
70�
�
Year 4�
(350)�
�
�
�
70�
70�
70�
�
Year 5�
(350)�
�
�
�
�
70�
70�
�
Year 6�
�
�
�
�
�
�
0�
�
Other Expenses Not Depreciated (Maintenance, Updates, Implementation)�
�
�
�
50�
150�
249�
199�
199�
199�
�
Total Cost (Depreciated)�
�
�
�
263�
652�
821�
841�
911�
698�
�
�
�
�
�
�
�
�
�
�
Note:  All Figures in $1000s�
�
�
�
�
�
�
�
�






The return on investment is calculated as follows.  The annual profit-and-loss impact of $148,000 in the first year is determined by subtracting the depreciated cost of $263,000 from the benefits of $411,000.  The 57 percent return on investment in the first year is determined by dividing the first year’s profit-and-loss impact of $148,000 by the first year cost of $263,000.





In this sample case, which is based on modified figures from an actual program, the return on investment on the multimedia for the first year is 57 percent, and the cumulative return on investment is 220 percent over six years (see figure 6).





Figure 6 – Case Study:  Return on Investment








�



Year: �



1�



2�



3�



4�



5�



6�



Total�
�
�
�
�
�
�
�
�
�
�
�
Projected Cash Inflow�
�
411�
1015�
2414�
2799�
3185�
3570�
13393�
�
Projected Cost (Depreciated)�
�
263�
652�
821�
841�
911�
698�
4186�
�
Annual P&L Impact�
�
148�
362�
1594�
1959�
2274�
2872�
9208�
�
Cumulative P&L Impact�
�
148�
510�
2104�
4063�
6337�
9208�
�
�
Cumulative ROI (%) (P&L Cost)�
�
57�
56�
121�
157�
181�
220�
�
�
�
�
�
�
�
�
�
�
�
�
Note:  All Figures in $1000s�
�
�
�
�
�
�
�
�
�






These impressive figures are pre-tax.  They are also very conservative; they assume no salary growth and no consideration for the time value of money (or what could happen to the saving if they were invested).  They also use only two of the many benefits from the training program.  





The model’s assumptions were all developed through discussions with the funding decision makers.  Company field sources were used to document all the assumptions, and agreement was reached at each stage.  Conservative assumptions were made to reduce any doubt about the figures.





The multilevel evaluation and ROI models have been used in a variety of industries, for profit and non-profit organizations, and with and without the depreciation of costs.  The two models work in partnership; the evaluation model enables you to look at what happens, and the ROI model enables you to determine the financial impacts.





The most important considerations in developing any return on investment model are: keep it simple, flexible and believable; make sure it addresses actual profit-and-loss figures; and gain decision maker support at all stages.





Multimedia use is on the increase and new CD-ROM and networked formats continue to be developed, in part, because of the positive return on investment automated training provides.  Documenting this return will be important for the continued growth of multimedia in all of its exciting new formats.
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