
Automation, Augmentation and Innovation: Redefining the Future of Delegation in the New World of Work
White Paper

May 2005

For more information, press only:

Michael Schrage, MIT

Email: schrage@media.mit.edu

Website: http://ebusiness.mit.edu/schrage/

Before the Net was even a gleam in Microsoft Corp.’s eye, Peter Drucker argued that ‘knowledge workers’ would drive productivity, innovation and growth in the global economy. The management guru’s management guru unselfconsciously declared that a ‘Knowledge Revolution’ would relentlessly transform the nature of work and value-creation.

“From now on, progress, productivity, social cohesion will require the application of knowledge to knowledge,” he wrote, [italics in the original] “…Supplying knowledge to find out how existing knowledge can best be applied to reproduce results is, in effect, what we mean by management.”

Of course, unpredicted — and unpredictable — digital technology has become both media and method for productively applying knowledge to knowledge. The future of workplace management — the future of reproducible business results — will increasingly be shaped by the interplay of technology, knowledge and people. 

This future isn’t necessarily filled with profound ‘paradigm shifts.’ Even seemingly trivial technical innovations can redefine productive interaction between ‘knowledge workers’ in global enterprise. For example, instant messaging ‘buddy lists’ — once the social province of gossipy teenagers — have mutated into real-time business communications tools enabling distributed workgroups to instantly coordinate their actions.

Disruptive workplace innovations abound. Digital workplaces are now de facto laboratories for managerial invention and organizational experimentation. These ongoing inventions and experiments will overwhelmingly influence tomorrow’s enterprise productivity. Technology can’t — and shouldn’t — be divorced from any serious discussion of how firms should cost-effectively translate knowledge into profitable results.

Although Drucker’s prescience endures, he never said much about the role technology plays in shaping ‘the application of knowledge to knowledge.’ This white paper does. Executive leadership should be able to find usable frameworks for evaluating their investments in technology-driven knowledge workplace productivity. 

The key insight? ‘Technological change’ accelerates, intensifies and profoundly challenges how knowledge workers can — and should — creatively apply their knowledge to knowledge in the workplace. Technological innovation transforms not just ‘knowledge’ itself but its application. In other words, workplace knowledge is becoming more verb than noun. 

In business, actions speak louder than words. Technological innovation makes ‘knowledge’ both ‘active’ and ‘interactive.’ Only anachronistic business practice sees ‘knowledge’ and ‘information’ as the inputs and outputs of business activity.   Innovation’s thrust has technology turning  ‘expertise’ and ‘just-in-time information’ into business applications in their own right. This application of knowledge is about turning new ‘technical capacity’ into greater ‘business capability.’ 

Consequently, knowledge workers aren’t just managing their expert knowledge; they’re inherently managing organizational process. Technology empowers knowledge workers to concurrently design, refine and enhance both business processes and their expertise. Enterprise digitalization and virtualization dissolves distinctions between ‘knowledge’ as decision-making fuel and ‘knowledge’ as business process engine. 

The result? New roles and new rules for knowledge workers. Financial service firms, for example, once trained cadres of ‘credit analysts’ to determine the creditworthiness of customers. Their analytic techniques and routines could be automated into ‘credit scoring’ algorithms. Those automated ‘credit scoring’ programs could then be used to profitably segment new applicants and existing customers. Firms could selectively target who should get greater credit or loan cross-promotions. 

Alternately, financial service firms could better manage their overall exposures by deciding what mix of high-risk and lower-risk credit customers would be ‘safest’ or most ‘predictable.’ This process, too, could be turned into data-rich automated algorithms. In other words, databases aren’t static aggregations of customer information but dynamic resources for differentiation and segmentation to better manage risk.  Risk, reward or some ratio between the two could be the ‘organizing principle’ for applying organizational knowledge to customer information.

Inevitably and irrevocably, credit risk management evolved from increasingly predictable data patterns evaluated by ‘knowledge workers’ into quantitative algorithms that lent themselves to cost-effective automation. In turn, cost-effective automation evolved into ‘process platforms’ that more innovative managerial leadership could further refine and align toward business goals.

At each and every step, technology reframed roles and rules for knowledge workers. Just as important, at each and every step, knowledge workers reframed the roles and rules for their applications of technology. The most useful way to characterize this co-evolution is less the ‘information management’ cliché than the dynamic design, analysis and interactive implementation of business systems. 

Data-driven credit scoring algorithms were iteratively bootstrapped into strategic processes for risk management, customer segmentation and profit maximization. This transformation alone, for better and worse, has influenced trillions of dollars worth of credit flows worldwide. The analytical expertise of knowledge workers mattered less than their opportunistic business designs. Their application of knowledge to knowledge redefined value-added process. New technical capacities became new business capabilities.

Automation vs. Augmentation

Peel away the layers of this post-industrial vignette; a core truth about technology-mediated workplaces remains. Knowledge workers primarily experience technology as a tool intended to complement their expertise or as a rival designed to substitute for it. In other words, organizations introduce technology to either augment knowledge work and knowledge workers or automate them. 

To understand the future of knowledge work and knowledge workers, we need to understand where — and why — organizations choose to automate or augment. Those choices reveal how firms want to manage their application of knowledge to knowledge. Their investments signal their aspirations. The implementations determine their cost-effectiveness.

So will they get better financial returns investing in technologies that ‘augment’ the knowledge workers who run a business process? Or will they be happier with returns on investments that ‘automate’ the process outright? For example, should it be easy — or difficult — for customers of a web-based travel agency to contact a travel agent? 

What’s the appropriate — or optimal — balance between ‘process automation’ and ‘process augmentation’? Should highly trained individuals or teams be indispensably integrated into those processes? Or should those business processes be explicitly designed to make people interchangeable? In Henry Ford’s day, assembly lines were explicitly designed to make it easy to swap workers in and out of various stations as if they, too, were interchangeable parts. In an era of knowledge-driven differentiation and segmentation, ‘expert systems’ may make ‘automating’ expertise even more cost-effective than ‘augmenting’ it.

Global leaders of world-class firms will increasingly ask, “Are we better off as market leaders investing more in our people? Or more in our technologies? How will we know? How should we measure?” 

Whether a CEO’s strategies are based on cost reduction, differentiation, innovation or customer service, the answers to those questions shape how the corporate vision is achieved. Success becomes a function of the ways organizations reap competitive advantage from their ongoing investments in automation and augmentation. These alternately dueling and complementary investments define the organizational tensions that turn technical capacity into business capability. 

Although this investment model may have the faintest whiff of ‘false dichotomy,’ it’s no more provocative — or less analytically useful — than the perennial rivalry between ‘growth’ and ‘value’ investing. Yes, overlaps always exist. But at their core, automation and augmentation offer distinct ‘units of analysis’ for organizations investing capital in workplace productivity. They represent ‘organizing principles’ for executive thought.

These ‘units of analysis’ particularly are particularly intriguing because that they apply to virtually every level of the firm. Practically every process decision a manager makes can be cast in the context of ‘automation’ vs. ‘augmentation.’ Think of ‘automation’ as a form of ‘software delegation’ and ‘augmentation’ as a form of ‘software consultation.’ The business culture of ‘delegation’ and ‘consultation’ will be embedded in the software and systems the enterprise uses to make and implement critical decisions. 

The automation/augmentation option influences the investment decisions made by every knowledge worker from customer service reps to C-level executives. For example, mission-critical business processes can be either digitally automated or augmented — but so can individual or workgroup decisions. Much the same way a company can decide to automate — as much as possible — its procurement process, individual knowledge workers may decide to automate — as much as possible — their e-mail interactions. But is that good business practice?

Conversely, in the same way that firms can provide just-in-time online training to customer service providers, workgroups could use computer-conferencing technology to facilitate higher quality peer reviews of an innovation proposal. Which is the better business practice? What adds the most value?

At every level of corporate hierarchy, firms — and their knowledge workers — have opportunities to weigh the cost/benefit trade-offs of technology as ‘automation platform’ or ‘augmentation tool.’ Depending how their digital networks are designed, they can even act on those opportunities. That’s empowerment. 

Empowerment for Whom?

The imperatives for innovative augmentation and automation investments can be driven top-down by visionary CEOs or percolate bottom-up from innovative knowledge workers and workgroups. Real-time ‘instant messaging’ is already used to augment customer service representatives sharing information to help resolve inquiries. How much feistier would board meetings be if independent directors could IM each other during management presentations?

The answers to those questions revolve around which ‘knowledge workers’ are best positioned to determine the appropriate automation/augmentation investment. For example, ‘customer-centric’ managements can alternately take actions that drive customers to ‘self-service’ automated websites designed to minimize any need for human interaction of any kind. Some firms, of course, offer ‘hybrid’ approaches: The touch of a button or mouse click can instantly move customers from an automated voice response system or website to a living customer service provider. 

These investment tensions are unavoidable. Knowledge workers understandably fear ‘process automation’ investments because they might lead to consolidation and layoffs. The threat of ‘white collar automation’ likely explains much of the resistance to more widespread adoption of ‘expert systems’ software that has been around for over thirty years. 

Then again, knowledge workers may be first to adopt email, database and online search tool innovations. Why not? These technologies can dramatically augment their expertise. The well-connected laptop can, literally and figuratively, make knowledge workers more knowledgeable and more valuable. For example, a contact center may need the real-time immediacy of ‘instant messaging’ rather than just-not-fast-enough email to effectively swarm a customer’s problem. Creating a ‘shared spreadsheet’ rather than a to-and-fro exchange of attachments may prove a crucial collaborative tool in constructing a budget scenario. edge workers more knowledgeable and more valuable. 

That platform’s augmentation-orientation amplifies their ability to apply knowledge to knowledge. Indeed, the digitally-enhanced knowledge worker can become a real-time business process partner, designer and refiner. Desktop ‘process management’ may cost-effectively compete with most capital-intensive enterprise resource planning processes.

Yet, ironically, knowledge workers and their work teams can — and do — design and implement business processes and practices that can — and do — easily lend themselves to automation. On the other hand, many firms invest hundreds of millions of dollars to automate core business processes only to discover that the best way — the optimal way — to realize a return is to surround those newly-digitized processes with highly-trained and highly-compensated knowledge workers. ‘Automated’ business processes are sometimes most valuable when they’re managed as an augmentation investment. The best laid plans….

Business history demonstrates that it’s often impossible for even the cleverest firms to pre-determine — let alone predict — whether ‘automation’ or ‘augmentation’ investments are the way to go. Remember the 1980s predictions heralding the rise of the ‘paperless office’ just before ‘desktop publishing’ became personal computing’s ‘killer app’? Even the savviest knowledge workers find they can’t successfully anticipate whether a given technology will make them more valuable to the firm or render them redundant. That’s intimidating.

In the real world, competitive pressures and idiosyncratic internal marketplaces create circumstances in which the very technologies that empower knowledge workers in one firm are innovatively used to outsource them in another. Customer support, remote diagnostics, business travel and employee assistance are just a few corporate functions that digital technologies have alternately augmented, outsourced or automated outright.

The essential lesson is that virtually every firm of size and scope confronts intensifying conflicts between executives, management and employees around what processes can, should — or should never! — be automated. Conversely, many executives — and other knowledge workers — might argue that many key processes haven’t been automated enough. Organizational imperatives persistently collide with individual initiative. That can be a constructive dynamic or one that leaves everyone a loser.

Should the automated interactive voice response system guide customers to problem resolution without easy access to a human representative? Should the system be able to send an automated email with a hyperlink that lets the customer resolve the problem more effectively online? Or should the system be designed to give the customer those choices right up front? Each interaction’s sensibility is plausible.

Imagining circumstances in which the customer service managers allocate resources to serve the greatest number of customers at the lowest possible cost at acceptable quality levels is easy. It’s equally easy to imagine marketing executives insisting that their most profitable customers and prospects get automatically routed to specially trained customer service reps for ‘concierge’ treatment and cross-selling opportunities. 

But what if product and pricing innovations are introduced so frequently that automated customer support functions never quite move in sync with what the firm opportunistically promotes? Even worse, suppose the costs of constantly updating and upgrading the automated systems to accommodate those changes end up obliterating the cost-savings they were designed to bring? Perhaps we should automate the automation process….

‘Gray Market’ Business Process Innovation

The inevitable result? Executive justifications of automation/augmentation investments may be at odds with the perceived economic realities of the knowledge workers who actually implement — and live with — the trade-offs. This may give rise to ‘gray market’ implementations of digital process technologies. 

That means ‘knowledge workers’ may quietly automate key processes that their management thinks should be handled with a human touch. A purchase manager might quietly set up informal ‘virtual auctions’ between suppliers as a prelude to finalizing price negotiations. An otherwise automated ‘remote diagnostics’ website might trigger an email or webpage for a specialized technical rep if a particular failure mode appears. 

These ‘gray market’ processes may not be officially authorized by senior management. Indeed, executives may not even know they exist. But they could easily touch scores of channels and thousands of customers. ‘Informal’ automation and augmentation initiatives may have enormous impacts on enterprise process quality, improvement and cost-effectiveness.  

Who knows? They might prove far better than more formal process automation/augmentation efforts. They could be much worse. More provocatively, gray markets could help some parts of the enterprise at the expense of others.

Consequently, the future of knowledge work demands new levels of ‘process transparency’ both inside the firm and out. Much as Sarbanes-Oxley has transformed corporate reporting requirements for internal and external audits, new genres of ‘process audits’ will emerge to help firms assess where they get value from their automation/augmentation investments. Organizations need to know how their processes are really managed with — or without — knowledge workers.

So ‘process investments’ may be as assiduously monitored as financial investments. The rise of automation/augmentation options should promote a comparable rise in organizational introspection. The firm needs to know how successfully its augmentation/automation investments add value. At the same time, firms need to be confident that their ‘knowledge workers’ are productively working in concert with their technologies. 

Surveying Business/Business Surveillance

That means the workplace future will see a rise in managerial supervision and network surveillance. The enterprise must have the ability to track business process reliability and change throughout its networks. It needs to be able to see where — and why — process modifications and refinements have been made. Firms need to decide when it’s appropriate to delegate — to empower — knowledge workers to make those enhancements on their own. They must also decide when centralizing — or recentralizing — change authority is the way to go.

Ironically, new generations of network and C-level software will arise that will give executives the power to either automate business process surveillance or better augment their online ability to do so. Senior executives will have enterprises infrastructure for ‘second-guessing’ the automation/augmentation decisions made by ‘knowledge worker’ subordinates. 

‘Knowledge workplace’ satisfaction will be increasingly determined by how much digital discretion and autonomy senior executives grant their knowledge workers to get the job done. Business leadership will become a great test between the oversight of robustly reliable global ‘systems’ and innovatively evolving ‘environments’ that encourage experiment and initiative.

The coin of this new realm will be the automation/augmentation investments that the firm’s knowledge workers make. The marriage of business judgment and analytical expertise is a difficult one. However, that’s the volatile relationship every CEO, CIO and CFO will spend more time managing.

As Drucker observed over a decade ago, the executive role of productive ‘knowledge worker’ leadership is radically different from managerial challenges of earlier eras.

“Making knowledge workers more productive requires change in basic attitude, while making the manual workers more productive only required telling the worker how to do the job,” writes Drucker. “Furthermore, making knowledge workers more productive requires changes in attitude not only on the part of the individual knowledge worker, but on the part of the whole organization.”

The heart of that attitudinal change requires a willingness to let knowledge workers apply their knowledge to productively create more knowledge. The goal is not knowledge for the sake of knowledge, but knowledge for the sake of productivity and profit. That kind of specialized knowledge demands that knowledge workers acquire an intimate economic relationship with the technologies used to create it. Productively applying knowledge to business knowledge may lead to exceptionally cost-effective ways to automate an existing process. Indeed, it may even lead to innovative new processes that require the most minimal of human interventions.

That said, the productive application of knowledge to business knowledge can be the very definition of knowledge worker augmentation. The cultural imperatives of the firm and the economic intensity of market competition shapes the ‘knowledge work’ investments — man or machine — best for the future of the firm and its customers.

The endgame yields a very different social construction and definition of productive work. Drucker uses the paradigmatic Fredrick Taylor, the innovative master of the industrial time and motion study, to make this vital point:

What Taylor saw when he actually looked at work violated everything poets and philosophers had said about work from Hesiod and Virgil to Karl Marx. They all celebrated ‘skill.’ Taylor showed that in manual work there is no such thing. There are only simple, repetitive motions. What makes them more productive is knowledge, that is, the way the simple, unskilled motions are put together, organized, and executed. In fact, Taylor was the first person to apply knowledge to work."

He is surely not the last. In fact, the post-industrial era of knowledge-driven value has yet to find its Taylor. Tomorrow’s world of work continues to explore the underlying dynamics of technology’s influence on knowledge creation and application. The appropriate mix — the portfolio — of augmentation and automation process investments sees perpetually elusive. The roles and rules of transparency and introspection evolve as individual expertise and technical innovation collide. The economic virtues of ‘gray market’ digital creativity by entrepreneurial knowledge workers versus centralized command and control of business process remain contentious.

The very issues of autonomy, initiative, empowerment, delegation, innovation and centralization that have haunted global enterprise since its earliest days assume an even greater prominence in the next iteration of the knowledge workplace. The disruptive economics of automation and augmentation — of transparency and surveillance — of internal markets and CEO control — promise that the future of work will be even more contentious — and more productive — than its past.






Executives who want to better assess their portfolio of ‘IT investments’ will find this 2X2 matrix a useful and usable diagnostic. The x-axis divides the technology’s role along two dimensions: information and relationships. That is, is the primary role of the technology to improve the quality of the information? Or to improve the quality of the relationship. For example, a software spreadsheet or a statistical package would emphasize information management over relationship management. Conversely, an IM application or a customizable email filter might emphasize technology’s role as a ‘relationships’ medium for managing social interaction.

The y-axis offers two additional digital discriminators: automation and augmentation. The primary role of ‘automation’ technology is to replace, supplant or substitute for direct human involvement. By contrast, ‘augmentation’ technologies are explicitly designed to enhance, amplify and add value to human involvement. Augmentation technologies are tools and media to improve human involvement. In other words, automation does work for people; augmentation does work with people.

   This creates four quadrants for executive assessment for IT investments for enterprise effectiveness:

1) Automate Information: These investments — spreadsheets, report generation, search, etc. — are technologies and applications all about collecting, processing, creating and distributing information without any meaningful managerial involvement. A key business purpose for these investments is to dramatically reduce the cost of human capital tied up in the day-to-day — or millisecond-to-millisecond — manipulation of information.

2) Augmenting Information: These investments — spreadsheets (again), data mining analytics, statistical processing tools, expert systems, visualization packages — represent technologies that enable individuals and experts to more efficiently and more effectively add value to information they receive from either automated systems or other people. Augmenting information investments are about giving people better tools and media for improving their individual interactions with information. The business goal is boost personal productivity.
3) Automating Relationships: Voicemail systems that take a message, calendar systems that automatically send emails to remind everyone of an upcoming teleconference and software agents that are programmed to bid for the flight with the lowest air fare are examples of digitally-enabled automated relationships. Automated relationships are technologically-mediated interactions between people that have no direct human intervention. In other words, automated relationships are relationships that use technology to coordinate and communicate information and activities instead of people. The business intent of investments in automating relationships is to improve the reliability and reduce the costs associated with having human beings monitor and enforce seemingly routine interactions.
4) Augmenting Relationships: These are relationships that rely on technology to enhance and amplify the quality of interpersonal coordination and collaboration. CAD/CAE tools projected onto large screens and readily manipulability by design and manufacturing engineers are one example; an IM or ‘wiki’ that facilitates real-time or asynchronous annotation of key documents would be another. Investments in ‘augmenting relationships’ are investments in both human capital and ‘digital capital’ with the expectation that a virtuous circle of improved interpersonal productivity will lead to improved digital environments will lead to yet another iteration of improved digital relationships. Creative collaborations — creative teams — need tools to augment both their internal interactions and their external relationships.

 These four quadrants each represent a vital ‘investment philosophy’ in IT productivity. All organizations have investments in each of the four quadrants. However, different organizations — for reasons of culture, leadership, personnel, economics, market position, etc. — evaluate and weight their quadrant IT investments differently. This 2X2 matrix can be an easy-to-use but powerful diagnostic for C-level executives to assess their firm’s IT investment position.
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