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Abstract

The paper first identifies the need for performance measurement of knowledge workers by contrasting the progress made in the industrial sector of the economy (with a continuously decreasing percentage of GDP) the lack of evidence of the impact of technology on economic productivity as described in the Solow paradox.

A step by step approach to performance measurement is developed by combining the principle of decomposition with an adaptation of the Balanced Scorecard methodology developed by Norton and Kaplan.  Examples are used throughout to illustrate the methodology. 

Using a multi-disciplinary approach, the paper describes various data collection and multi-variate data-analysis techniques to quantify changes in performance using a simple linear scaler.  

The final step is a description of how performance can increase using workplace design, process enhancements and organizational behavior changes focused on performance drivers.  It further identifies other causes for performance increases and identifies the need to perform effect tests analysis.

The paper concludes by describing the significant economic impact that can result from improvements in the workplace environment.

"Measurement matters: If you can't measure it, you can't manage it"

Measuring performance has been the subject of considerable research and applied work ever since Frederick Winslow Taylor developed systems intended to gain maximum efficiency from both workers and machines in the factory environment.  He used time and motion studies to help determine the best methods for performing a task in the least amount of time (Principles of Management - 1911).  This tradition has continued to the present day in manufacturing.  When a Utah screw manufacturer was planning a new factory, they hired an industrial engineer charged with designing a production process capable of increasing the number of defect-free screws by 1%.  The engineer's fee exceeded $1,000,000 for the design and specification of the production process. The same company refused to pay a space planner a fee of $10,000 to create a layout for the 12,000 square feet of space required to house its 50 management and administrative staff.  The company knew and understood the financial impact of the 1% increase in defect-free production output.  Having no idea of how to measure the output of its "knowledge" workers, it could not see the value of an investment in research whose results could never be observed or measured.  This paper presents a methodology and evidence to support how new research on knowledge worker performance significantly affects the bottom line.

The 12 October 1998 issue of Time magazine contained a Business Report entitled "Do Computers Really Save Money?".  The article pointed to the paradox that computers help all sorts of people do their jobs faster and more efficiently - but there is little evidence to support this.  Yet, many enthusiasts expect computers to transform the economy and society as completely as the internal-combustion engine and electric power did a century ago.  In particular, if computers are sparking a new information revolution, why have the numbers that measure the growth in output per labor-hour been so persistently anemic?  Nobel-prizewinner Robert Solow summarizes in what economists now call the Solow Paradox, "computers are everywhere - except in the productivity statistics".

This paradox is similar to the productivity paradox that has been debated for a decade in relation to information technology (IT).  Coined by the economist Stephen Roach, the term productivity paradox refers to the fact that, despite the powerful market and service innovations created by computers and telecommunications in the early 1980's, there is no evidence to support that investments in IT had any effect on overall productivity in financial services (S.S. Roach, Technology and the Service Sector; America's Hidden Challenge - Morgan Stanley Special Economic Study, Technical Report 1987).  Although it has become commonplace to associate IT with a "competitive advantage", Roach has pointed out that the $100 billion U.S. firms invested in IT in the 1980’s (tripling capital investment per workers in ten years) left productivity essentially unchanged.  Study after study confirmed Roach's contention that there was no correlation between a firm's level of IT spending and its business performance.

These anecdotes point to the need to develop a paradigm to assess performance so that it can be managed, increased, and eventually maximized.  Peter Drucker in his article "The Information Executives Truly Need" (Harvard Business Review -January 1995) states: "the famous distinction between fixed and variable costs, on which traditional cost accounting is based, does not make much sense in services".  He further points out: "for most knowledge-based and service work, we should within 10 to 15 years, have developed reliable tools to measure and manage costs and relate those costs to results" - in other words measure productivity.  

"Activity Based Costing" (ABC) was developed to remedy the failures of traditional cost accounting methods when applied to service companies and government agencies.  An example is the City of San Rafael.  In 1997, San Rafael, a Northern California town of 50,000 people, looked at ABC to establish the true costs of its services.  With the help of the Management Service Institute, it collected the costs for hundreds of services provided by the City.  For example, one of the services provided by the Planning Department is the review of lot line adjustments.  After allocation of the resources used by the Planning Department, the study indicated that the cost of processing an application was $840 while the fee charged by the city was only $450.  

Similarly, it estimated that the cost of provided childcare was $2.75 per child per hour and that the cost of responding to an alarm from a commercial or residential alert system was $35.50. The ABC study enabled the City Council to revise its fee structure if and when it chose to recover 100% of the cost of the services.  This increase in effectiveness could not be done without measuring the cost of productivity.  The resulting change in fees for city service increased annual revenue by $500,000.

The San Rafael project required numerous estimations and approximations.  It nonetheless provided the City Council with a valuable tool to measure performance.  It provides a clear illustration of Cieb’s Law:

“Anything you need to quantify can be measured in some way that is superior to not being measured at all”

Defining Performance through Decomposition

The first step in measuring performance is to isolate its components.  Methods to identify and understand complex organisms are nothing new to physicists and chemists.  When attempting to learn about complex organisms, they start a decomposing process until they can identify small elements of the organisms that they recognize and therefore can analyze.

Similarly, we can start decomposing performance into a chain of smaller and smaller elements until we identify elements that are familiar and easy to recognize and measure.  Joe Akinori Ouye “Measuring Workplace Performance" (American Institute of Architects -  Highly Effective Facilities, Cincinnati – March 1998) observed that Workplace Performance can be decomposed into three distinctive directions:

· Strategic Performance: How is the workplace supporting the mission, goals and objectives of the business?

· Worker Performance: How well are the workers who use the workplace performing their functions?

· Workplace Effectiveness: How effectively does the workplace support the performance of the workers?

"The Balanced Scorecard" Approach to Assessment of Performance

Robert Kaplan and David Norton in a series of three seminal articles in the Harvard Business Review (1992 to 1996) demonstrated that existing performance-measurement approaches, primarily relying on financial accounting measures, were becoming obsolete.  In response, they developed the "Balanced Scorecard" (Harvard Business School Press - 1996).  The Balanced Scorecard is an improved measurement system, which can be adapted to the identification of performance measures for various workgroups.  

The Balanced Scorecard will identify performance objectives or outcomes and their observable drivers.  Measures for each can be readily identified.

· Financial perspective: measured by return on investment or economic value added

· Customer perspective: measured by customer’s satisfaction and retention, by market penetration and account share

· Internal Processes perspective: measured by quality improvements, decreased response time, decreased cost, or rate of new product introduction

· Learning and Growth perspective: measured by employee satisfaction, increased employee training and rate of skill acquisition

For each of these four perspectives, quantitative measures can be defined. Three examples: 

· A producer of very expensive medical equipment needed to deliver high reliability equipment to its customers, and then measure customer satisfaction.  It developed two customer-based metrics for its operations: equipment up-time percentage and mean-time response to a service call.

· An office product manufacturer set out to reduce cycle time by 50%.  This led to radically cutting the time to process customer orders, order and receive materials from suppliers, assemble products, and package and ship to customers.

· An insurance company had a goal of being recognized for the diversity of its talented workforce.  This led to designing a workplace particularly inviting and convenient for people physically challenged.

Kaplan and Norton further demonstrate that the measurement system should make the relationships (hypotheses) among objectives (and measures) in the four perspectives explicit so that they can be managed and validated. The chain of cause and effect should pervade throughout.  A good Balanced Scorecard should have a mix of outcome measures and performance drivers.  Outcome measures without performance drivers do not communicate how the outcomes are realized.  A Balanced Scorecard should have an appropriate mix of outcomes (lagging indicators) and performance drivers (leading indicators) for the workgroup.  

Strategic Performance Direction

Using the Balanced Scorecard concept, we identify measurements first for the strategic performance perspective.  We start by identifying four or five specific objectives for which a measuring technique can become readily obvious:

1. Financial: What are the cost savings (as measured by net present value or economic value added) achieved through the re-planning of the space?

· Improved utilization as measured by employee density or net square foot per employee

· Lower initial move costs as measured by soft and hard costs for construction, and costs of furniture and equipment for each employee

· Lower churn costs or lower costs of moving employees as measured by costs for moving furniture, technology, and boxes, by space re-configuration and re-cabling, by employee “down time”

2. Customer: What are the improvements in business results derived from improved customer perception as a result of workplace designs focused on the customer’s perspective?

· Better customer image as measured by customer perception and customer satisfaction surveys

· Greater customer convenience as measured by change in frequency and time of customer accessibility to the workplace or the employees (customer service)

· Improved response time as measured by customer surveys or by tracking the distribution of time to satisfactory completion of customers’ service requests

· Increased customer contacts as measured by amount of time spent directly with the customer (face time)

3. Internal Processes: What are the improvements in the processes aimed at satisfying the shareholders objectives?

· Improved product or service quality as measured by product defect rate or service incident reports (timeliness, completion, and satisfaction)

· Faster product to market as measured by changes in product development cycles

· Greater effectiveness (doing the right things) as measured by the unit of labor required to complete the process

· Greater efficiency (doing things right) as measured by the volume of transaction processed by unit of time

4. Learning & Growth: How improved is the organization’s ability to extend the capabilities of its staff and to align with the company’s values and vision?

· Improved worker satisfaction as measured by employee surveys

· Improved staff retention as measured by the distribution of time between hire date and termination date

· Decreased time it takes for a new hire to come up to speed as measured by training time (trainee and trainer)

· Greater learning as measured by changes in the rate of coverage of anticipated needs and capabilities

Workplace Effectiveness Direction

Workplace Effectiveness measures how well the workplace supports the performance of the workers.  

1. Financial: What are the costs of operating the workplace that can be reduced through better design of the workplace?

· Reduction in HVAC operating costs through building insulation and operable windows

· Increase in perceived audio privacy through the introduction of "white noise" in lieu of full height partitions

· Decrease in landscape maintenance costs through natural landscaping

2. Customer: How convenient is the workplace for customers to do business?

· How convenient is the location of the workplace for customers to conduct business as measured by customer surveys

· How accessible is the workplace for visitors (parking, signage, reception, greeting) as measured by customer survey

· How well does the workplace meet the customer’s needs: general accessibility and comfort; availability and accessibility of conference room, multi-media presentation technology, training or demonstration space

3. Internal processes: How well does the workplace enable the workers to perform the various tasks needed to meet their performance objectives?

· How well does the personal workplace enable workers to perform their tasks as measured by worker surveys

· How convenient, accessible, and equipped (projection equipment, white boards, conference phones, networked desktop, smart-board, etc. ) are the meeting places as measured by worker surveys

· How convenient, accessible, and equipped (copier, fax, mail distribution, coffee, supplies, etc.) are the support areas as measured by worker surveys

· How convenient, accessible, reliable and effective (clock speed, screen size, memory, software, etc.) is the personal technology (phone, computer) as measured by workers surveys

· How well does the workplace satisfy the needs for quietness and privacy as measured by worker surveys and measuring equipment

4. Learning & Growth: How does the workplace facilitate the workers’ ability to increase their knowledge?

· How convenient and accessible are the training areas as measured by usage and employee surveys

· How diverse and relevant are the training resources (classrooms, video rooms, CD tutorials, reading rooms, etc.) as measured by inventory and employee surveys

Worker Performance Direction

Worker Performance measures the outputs and capabilities of individual workers and teams of workers. 

1. Financial: What are the cost reductions associated with improvements in worker performance?

· Reduced absenteeism through better ergonomics and employee training as measured by attendance records

· Reduction in employee counseling through better design (lighting, color, availability of comfortable room for employee and supervisor discussions, etc.) as measured by number of referrals or cost of outside counseling 

2. Customer: Is the workplace helping workers better respond to customers’ needs?

· Improved accessibility of customers to the workers through technology (cell phone, conference phones, video conferencing, e-mail, fax, extranet, etc.) as measured by employee and customer surveys

· Increased customer accessibility through alternative office solutions (telecommuting with follow-me phones, remote access to network, web access, etc.) as measured by contacts outside of normal business hours

3. Internal processes: Is the workplace conducive to improvements in the workers’ ability to perform?

· Improvements in personal factors such as motivation, technical competence, visibility through better design and as measured by psychological testing and feedback analysis

· Improvements in technology factors such as group-ware, communication software, office automation networks as measured by employee surveys

· Increase in physical comfort such as spatial comfort, ambiance control, privacy, isolation, lighting as measured by employee perception surveys

· Improvements in the ability to balance privacy and isolation, concentration and interruption as measured by video ethnography

4. Learning & Growth: Are the workers participating in determining how the workplace is arranged?

· Increase in independence and initiative to do the work as measured by employee surveys and benchmark comparisons

· Improvement in the ability to choose between meetings via group-ware information technology (time, place, agenda, purpose, required vs. optional attendees, etc.) and concentrated focused work as measured by employee surveys

Putting it all together

Using the decomposition concept and the balance scorecard, we now have a reliable, quantitative method to collect measurements of knowledge worker productivity.  A two-dimensional table provides a convenient tool to identify the outcome measures and the performance drivers.  One dimension identifies the four elements of the Balanced Scorecard and the other dimension the three perspectives of the decomposition process.  For each, two of three outcomes and four or five performance drivers should be identified.

The Balanced Scorecard of the Human Resources Division of a large Insurance Company started with a total of 65 Outcomes or Objectives and a total of 211 different performance drives causing those objectives to be met.  A thorough synthesis reduced those findings to 11 concrete objectives.  Forty-eight of the performance drivers had Workplace Design implications, twenty-one had Technology implications, forty-five had Organizational Behavior implications and thirty had internal Processes implications.  

Three observations come immediately to mind:

The combination of the decomposition principle and of the Balanced Scorecard concept is a very detailed and thorough, perhaps even tedious process

The result is a very rich set of performance drivers that can be acted on to improve the performance of the workgroup

Performance improvements require a combination of changes to the physical environment, employment of technology, improvements to processes, and management of behavior changes

Table 1 is a very simplified illustration of the process using one simple generic example for each cell of the table.

Table 1

	
	
	Financial
	Customer
	Internal Processes
	Learning & Growth

	Strategic Performance
	Outcome measures
	Reduced R/E costs


	Improved customer convenience
	Improved service quality
	Improved staff retention

	
	Performance drivers
	Increase employee density


	Increase frequency and duration of customer accessibility
	Establish Total Quality Management programs
	Increase training and career counseling

	Workplace Effectiveness
	Outcome measures
	Reduced workplace operating costs
	Increased accessibility to customer
	Improved teamwork
	Increased employee knowledge

	
	Performance drivers
	Increase building insulation


	Customer training facility
	Increase availability, accessibility, and quality of project rooms/areas
	Increase availability, accessibility, diversity and relevancy of training resources

	Worker Performance
	Outcome measures
	Decreased absenteeism


	Improved response to customers
	Increased workers' ability to work independently
	Increased workers' knowledge

	
	Performance drivers


	Improve ergonomics of personal space


	Availability of cell phones, conference phones, video-conferencing, pagers
	Availability of alternate workplace such as telecommuting, flextime, satellite office centers 
	Training facility accessibility and diversity


Multi-Disciplinary Approach

The data needed to feed most of the measurements illustrated above are not available to most companies.  Perhaps this explains why worker performance has not been an essential component of corporations' performance measurement.  Accounting and Information Systems (IS), the traditional sources of management information systems, never include the data gathering, data analysis, data transformation into information, and decision support systems that are required to measure and stimulate improvement in knowledge worker productivity.  One can only speculate as to why this is so when so much attention and resource have been applied to measuring production workers productivity.  This phenomenon was easy to understand when factories were generating the lion’s share of industrial countries’ Gross Domestic Products (GDP).  Today, when service industries and knowledge worker contributions to GDP exceeds 50% by any measure, the lack of resources applied to identifying the components of performance and to gathering the necessary data to measure performance is shocking.

The required data collection effort and the complexity of identifying hundreds of performance drivers is somewhat frightening and challenging.  Behavior Scientists, Environmental Psychologists, and Organizational Behavior Researchers, together with Industrial and Process Engineers and Accountants are needed to collect the necessary data and transform it into information.  Once the data is collected, Statisticians and Data Modelers can readily transform data into information, and information into measurements and decision support systems. 

Data Acquisition

Let us now look at some of the data gathering disciplines required to provide a basis for measurement:

1. Occupancy Feedback: 

Pioneered by Jacqueline Vischer (Workspace Strategies - Environment as a Tool for Work - Chapman & Hall 1996), Occupancy Feedback is a data gathering methodology.  It is based on the hypothesis that "The value of knowledge workers to their employers is in their creativity, in their problem-solving, and their innovative ideas (and not in executing paper-based tasks in standardized environmental modules".  Occupancy Feedback is the resulting five-stage process:

· Collect information from occupants

· Analyze and interpret the meaning of the information

· Act on the results to solve problems and make decisions

· Communicate with users regarding their feedback and follow-up actions

· Negotiate outcome with users

Occupancy Feedback then uses a standardized occupant survey to collect data on key functional dimensions of the workplace environment: air quality, thermal comfort, spatial comfort, privacy, office noise control, building noise control, and lighting comfort.

2. Pre-Occupancy Evaluations:

Pre-Occupancy Evaluations are another feedback method on how the office environment is perceived to satisfy users requirements.  Using extensive questionnaire surveys, POE’s need to be comprehensive, (i.e. looking at the widest range of workplace features) as well as exhaustive, (i.e. involving the widest range of workplace users and visitors).

3. Time Utilization Studies: 

Popularized by Francis Duffy (The New Office - Conran Octopus - 1997), time utilization using Video-Ethnography or other observation techniques records how effectively time and space are being used in the office. Observations are recorded on the occupancy of individual workplaces as well as the activities taking place (type, frequency, and duration).  Similarly, observations are recorded about the activities, frequency, duration and size of shared spaces.  Finally, observations are recorded about individual activities, their locations, interactions, and activity durations, and their impact on work.

4. Workplace Envisioning and Mapping: 

Developed by Steelcase, Workplace Envisioning and Mapping is a three part investigative method:

· Identify management strategic issues and their spatial consequences

· Identify operating staff views of the best physical environment for various groups and individuals

· Synthesize the first two views while establishing priorities in light of financial, time and resource constraints

Workplace Envisioning and Mapping helps users express their priorities in a quantitative way.  It provides an excellent means of coordinating the conflicting points of view about organizational future desires.

5. Total Occupancy Costs: 

Measures the costs generated by an additional employee. These costs include:

· Rent or lease cost (triple-net) or depreciation plus interest (if owned)

· Fixed Assets Annual costs including the leasehold improvements amortization and interest, taxes, insurance, furniture and office equipment depreciation, write-off disposal costs

· Costs of operation composed of cost of utilities, maintenance for janitorial,  landscaping, parking, walkways, etc.

· Costs for support for security, reconfiguration and additional leasehold improvements, space planning, amenities (café, lounge, fitness center, etc.)

· Environmental costs for air and water quality, waste removal, recycling, regulatory compliance, etc.

· Costs for Life-Safety such as OSHA compliance, state or municipality compliance, signage, safety equipment, training, etc. 

Total Occupancy Costs need to be aggregated on a consistent basis - annual costs per employee, for example.

6. Focus Group:

A classic data gathering technique used primarily by market researchers.  Putting together a representative group of users of the workplace, the researchers guide the group through an introspective research of their reactions to various choices available to them.  Focus groups are effective at identifying issues that are of great importance to the group while prioritizing issues.

7. Surveys:

Another standard data gathering technique, surveys enable the researchers to gather information from a large population of users. As indicated above, surveys are used to measure customers' satisfaction, to analyze users' satisfaction, to identify preferences, and to bring out sensitive issues (i.e. privacy, prestige, etc.)

Data analysis

The data gathered through some or all of the data gathering techniques described above need to be organized and reduced into simple rank ordering devices.  This will help establish baseline measures, from which improvements can be elaborated, tested and in turn, the results measured. 

Given the multi-dimensional nature of the data gathered, one needs to turn to multi-variate statistical analysis. These methods are used in a variety of other complex decision support systems such as econometrics to forecast changes in the economy, and credit scoring to predict the likelihood that a credit applicant will repay his obligations.  The specific analytical tool to be used will depend on the nature of the data gathered.  In many cases, additive models from multiple regression to neural network will be appropriate.

Increase Workplace Productive Capacity

Once a baseline measurement is established, one needs to develop drivers of outcomes that will increase the performance of the knowledge workers.  The three major drivers of the improvements in performance are Workplace Design, Process Edge, and Behavior Changes.

Workplace Design 

To identify the workplace alternatives that might increase productive capacity, Francis Duffy in his book "The New Office" (1997 Conron Octopus Limited) proposes a very useful taxonomy to isolate the nature of the work performed along two key dimensions: interaction and autonomy.  

· "The Hive" characterizes individual processes with low autonomy and little interaction.  Work is broken down in small components.  Staff is given precise directions to perform low interaction tasks in a routine time table.  The workplace consists of ganged individually "owned" cubicles with minimal space, low partitions, and full day occupancy.

· "The Cell" implies concentrated studies with a great deal of autonomy but little interaction.  Talented independent individuals carry out high-level work. They have an erratic schedule with extended days and variable occupancy.  The workplace is most often an enclosed private office maximizing isolation and privacy.

· "The Den" is for highly interactive group processes with low autonomy.  Straightforward group work needs a balance of interdependent skills.  Some tasks are performed in shared project areas, and others in private workspace.

· "The Club" is for high-level work carried out by talented individuals who need to work both autonomously and collaboratively.  Work process is constantly redesigned and reinvented.  The workspace is diverse, complex and manipulable depending on the specific task requirements.

Activity-Based Workplace:

In most homes, different activities are performed in different spaces designed to support the different activities.  One goes to a kitchen equipped with a stove and a refrigerator to prepare and perhaps eat meals.  The bedroom with a comfortable bed is ideal for sleeping.  The family room with plenty of seats, a television, a stereo, is appropriate for group activities such as playing games, conversing, watching TV.  

Similarly, the workplace can provide spaces ideally suited to specific activities.  For example there might be:

· "Quiet" spaces with good light and comfortable chairs for reading and researching or encouraging open communication for two or more people

· "Brainstorming" spaces with lots of space for writing, scribbling, sketching, or perhaps reflecting, thinking aloud, acting as a soundboard for new ideas, providing feedback to discussion  

· "Project" spaces that are owned by the project team for the duration of the project (hours, days, or weeks).  They include access to project information (electronic or hard copy). There is abundant space for spreading, storing, writing, sitting, as well as full access to technology

· "Reference" spaces provide access to reference material that is organized, current and retrievable.  These may include books, periodicals, manuals, samples, plans, etc.  There is appropriate lighting for viewing, and adequate space for spreading and referencing

· "Presentation" space welcomes visitors for meetings or formal presentations of products or ideas.  They may include multi-media technology

· "Personal" space may be simple drop-in personalized space for checking and responding to e-mail and v-mail, for reading and writing simple memos.  Or, they may be more isolated spaces for complex spreadsheet analysis, programming, creative writing or even intense telephone contacts. 

Workplace alternatives:

Workplaces should be designed with a focus on the effective performance of various activities and matched those with the needs for various levels of autonomy and interaction.  The space planner has a rich pallet of alternative work styles to work with.  The choices include:

· Private offices (with clear hierarchical symbols or variation on the theme "one size-fits-all”)

· Open workstations (of various sizes and configurations or defined by one or more standards)

· Universal floor plans with defined allocation of support, storage, and meeting areas

· Home offices for telecommuting

· Remote commuting or satellite office centers for peak hour traffic avoidance or for occasional office need (sales offices)

· Non-territorial offices such as hotelling, free addresses or just-in-time offices

Process Edge 

"Process is about coordination, not physical work flows, and this is what the reengineering hasn't got. The very term ‘reengineering’, implies that people don't matter much."  Peter Keen (The Process Edge - Harvard Business Press - 1997).  He further states "in an area of intense competition and rapid change, transforming the corporation is not just a dream but an urgent necessity.  Reengineering, outsourcing, the learning organization, and Total Quality Management (TQM) have become part of management's everyday vocabulary because they offer ways to make the fundamental improvements that must be made if businesses are to survive and thrive.  The disillusionment that ensues when results do not match the exaggerated claims made by some process zealots should not be allowed to obscure the primary importance of process reform.  The process paradox that causes some businesses to decline even as some of their processes improve is caused by investing in the wrong processes, not by the inherent fallacy in process improvement".  The first step in the Process Edge methodology is the determination of process salience and process worth.  

The salience processes are those that are most prominent.  They are the processes that relate most directly to the firm's identity - those that visibly differentiate it from its competitors - and the priority activities that keep the engine of everyday competitive performance running.  For Dell, it is selling directly customized computers, for McDonald’s, it is the consistent quality of its food.

The worth of a process is the economic value it adds to the firm.  Economic Value Added (EVA) is the after-tax cash flow a firm derives from its invested capital, less the cost of that capital.  Warren Buffet calls EVA the "owner’s earnings" as opposed to profit determined by traditional accounting rules.  Processes that return more money to the firm than they cost in terms of capital are assets; processes that cost more than they return are liabilities.  If a process costs more that it earns, it is draining the firm's value, not increasing it.  For example, it would not really affect the bottom line for a service company to improve the efficiency of its Accounts Payable unit even if by a large percentage.

The Process Edge helps identify high salience, high worth processes.

Changing Behaviors 

Designing effective workplaces and establishing the right effective processes will not succeed in gaining the desired productivity gains by themselves. The knowledge workers affected by the gains must also be immersed into a behavior change effort, which should include at the very least:

· Being clear about why changes are made

· Telling the truth and communicating it early and often

· Forming a multi-disciplinary workplace change team

· Including everyone impacted by the changes in the decision-making process

· Educating those involved and those who work with them

· Managing expectations

· Anticipating potential emotional and physical reactions to the changes

· Communicating the successes and the results on an ongoing basis

· Adapting to the new needs resulting from the new workspaces

· Establishing continuous education, training and support for the new workplace

· Continuing the measurement of the impacts of the changes

· Training the users to effectively use the new workplace and to perform the new processes

Effect Test

Once the increase in worker performance is measured, it is necessary to check that the increased performance is not due to other factors. Besides workplace design solutions, process improvements, and behavior change training, worker performance changes can be the result of many different causes.  Examples might include new management, better technology, changes in the economy, changes occurring with the clients, or changes in marketing strategy.  The discovery of the "effect test" is often attributed to the Hawthorne research, a socioeconomic experiment conducted in 1927 among workers of the Hawthorne Works of the Western Electric company in Cicero, Illinois. A group of female workers over a period of a year were subjected to measured changes in their hours, wages, rest periods, organization, and degree of supervision in order to determine the effects on their performance or work output.  The overwhelming deduction was that social and psychological influences gave more marked results than the changes in wages and hours that had been the economists’ assumption.  One of the Hawthorne experiments, which became famous, illustrated that output increased with successive reductions in light. The conclusion was that less light does not increase productivity but that other attention received by the workers produced the increased output.  The experiment was repeated a number of times until the light made it nearly impossible for the workers to perform their task and yet the output still increased.  

Measuring the effect of those exogenous variables either independently or simultaneously can be quite challenging.  If statistical analysis (multiple correlation analysis) does not adequately demonstrate the magnitude of the improvement attributable to the exogenous variables, it might be necessary to use control groups to isolate the effect of the exogenous variables.  In other cases, it might be sufficient not to search for academic truth if the cost of isolating the effect of exogenous variables exceeds the perceived benefits.  In other words, while management might realize that the productivity improvements result from many factors, the greater business objective is to improve productivity rather than to understand the impact of isolated factors.

Conclusion: Knowledge Worker Performance Measurement

The pioneering work of Norton and Kaplan helps open the road to the measurement of knowledge worker performance.  One begins by adapting the underlying principles of the Balanced Scorecard to the measurement of the performance of a workgroup.  

Then, using a multi-disciplinary approach, one collects the necessary data for both outcomes and performance drivers.  Using multivariate statistical analysis, one transforms the information into a rank ordering summary statistic.  These statistical methods, such as multiple regression or neural network, reduce a large number of variables into a simple scale prioritizing from best to worse.   A familiar example is "Gross Domestic Product" (GDP) summarizing the U.S. economy or the "Dow Jones Industrial Average" representing (poorly) the U.S. stock market.  

Based on this metric, a number of workplace design alternatives need be identified and their impact on productive capacity measured.  

The methodology necessary to measure knowledge worker productive capacity exists.   It requires the accumulation of a vast body of data using a multi-disciplinary approach based mostly on behavior sciences and then transforming that data into a decision support system using various multi-variate analytical techniques. 

The economic impact of increasing the performance of knowledge workers can be very significant.  The average Annual Facility Cost for a 1,000 employee facility is approximately $7,200,000 (IFMA-1996 Benchmarks III).  Similarly a number of studies estimate the Total Ownership Cost (TOC) of technology to average approximately $7,800,000 for the same 1,000 employee facility (PC Magazine – 5/98).  Therefore, the Total Cost of a 1,000 knowledge workers facility is approximately $15,000,000.  The same 1,000 knowledge workers generate over $150,000,000 in Value Added Revenue (net of pass through costs).  Improvements in performance are therefore 10 times more effective than facility costs reductions.  

Assuming a P/E ratio of 25, our imaginary company of 1,000 knowledge workers can add over $150,000,000 in shareholder value or $6,000,000 in annual profit by increasing performance by as little as 4%.  

The industrial sector has long understood the value of measuring productivity and making vast investments in measuring instruments and new processes aimed at increasing productivity.  On the other hand, attempts at measuring and improving knowledge worker productive capacity has been largely ignored. This appears to be the result of the apparent complexity associated with measuring knowledge worker productive capacity.  

By using the principle of decomposition well established in the fields of physics and chemistry, and marrying it with the balanced scorecard measuring system pioneered by Norton and Kaplan, we have demonstrated that measuring and improving knowledge worker productive capacity is a feasible and highly profitable endeavor.  

It is possible, and it is now time, for the knowledge sector of the economy to measure knowledge worker performance in order to design environments and processes that deliver measurable improvements.
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