
  

  

Abstract—Technologists have the power and the 
responsibility to ensure that the tremendous potential of 
automation and artificial intelligence are harnessed to not just 
drive economic benefits but to also promote human and societal 
wellbeing. We present the vision, concept and framework of 
Socially Responsible Automation to guide the evolution of 
current and future approaches to automation as practiced in 
industry. We ground this framework on established principles 
and methodologies from a number of domains including 
business ethics, socio-technical systems design and innovation 
strategy. 

I. INTRODUCTION 

We are motivated by the strong need to guide the future 
development of automation to help create a better world for 
people and society. Socially Responsible Automation (SRA) 
is a vision, concept, and framework to address this need. 

The past few decades have witnessed significant strides in 
the adoption and proliferation of automation spurred by 
technological advances in computing, sensing, networking, 
and communications. Recent breakthroughs in artificial 
intelligence (AI) and machine learning (ML), which are 
considered to be the most important general-purpose 
technologies of our times [1], have broadened the scope of 
automation beyond mechanized labor and industrial robotics 
to knowledge work and cognitive agents. Machines today, and 
much more so in the coming years, not only perform repetitive, 
routine tasks in predictable environments, but are being 
deployed to make complex judgements and solve problems 
typically requiring human intelligence and understanding.  

 Manufacturing automation, in particular, has had a very 
large impact on employment, productivity, and economic 
performance of companies and nations. As automation begins 
to impact knowledge work and the services sector, experts 
believe that the future effects on the global workforce will be 
even more profound. Given the many comparative advantages 
that humans have, the scope of full substitution of human jobs 
by automation is likely to remain bounded, at least for the 
foreseeable future, [2], [3], [4]. However, worker 
displacement, demand for newer skill sets, and the continued 
evolution of work-supplying organizations are inevitable, at 
least in the short and medium terms, as technological progress 
continues.   

A recent report [5] from the National Academies of 
Sciences, Engineering, and Medicine discusses in depth the 
impact of information technology and automation on the US 
workforce.  The report observes that while automation, in 
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conjunction with globalization, trade, and economic policies, 
has been a strong contributing factor to lower employment 
ratios and increased income inequalities over the past few 
decades, it is not just the technologies, themselves, but the 
various choices made around them, that have driven these 
impacts. Citing, for example, how advances in internet and 
communication technologies paved the way, in a manner 
unforeseen, for outsourcing and off-shoring of business work, 
the authors note that organizational decisions, power 
structures, ideologies and values ultimately shape the 
outcomes of technologies for the workforce, society and 
economy. And, they state, “technologists, policy makers (such 
as private-sector managers and public officials), and other 
leaders have the power to design IT and deploy it for the 
benefit of society, driven by a broad discussion of what 
impacts are desirable and a deeper understanding of how 
design, deployment, and policy decisions can achieve these 
impacts.”  

Similar sentiments are echoed in the recent report from the 
IEEE Global Initiative for Ethical Considerations in Artificial 
Intelligence and Autonomous Systems [6].  One of the key 
issues this committee raises is the lack of awareness, 
ownership and responsibility from the technology community 
in the broader set of socio-economic concerns surrounding 
automation. In an open call to all those “involved in the 
research, design, manufacture or messaging” around 
autonomous systems and AI, this committee urges 
technologists to go beyond the search for more computational 
power, beyond the attainment of just functional goals and 
technical solutions, and to place human wellbeing, 
empowerment, and prosperity at the core of their pursuits. 
They emphasize the need for technology choices to be 
“thoroughly scrutinized for social costs and advantages while 
also increasing economic value for organizations by 
embedding human values in design.” 

Motivated by the above considerations, we introduce the 
vision, concept and framework of Socially Responsible 
Automation (SRA). SRA is aimed at helping technologists, 
practitioners (and business leaders) drive the future evolution 
of automation for societal good. This inspirational vision is 
grounded on two core principles: (i) humans will and should 
remain critical and central to the workplace of the future 
controlling, complementing, and augmenting, the strengths of 
technological solutions; and (ii) automation, artificial 
intelligence and related technologies are but tools to support, 
improve, and enrich human lives and livelihood.  
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We note that our definition of automation encompasses 
both computerization of mechanized physical labor and that of 
perceptual, sensorial, and cognitive tasks, collectively referred 
to as “knowledge work”. Also, while the term “human centric” 
or “human centered” automation has been used by some 
researchers (see for example [7]) in the context of safety and 
efficiency of human-technology interaction in semi-
autonomous systems, we use this term to refer to approaches 
that broadly emphasize the professional, social and economic 
well-being of humans in a world of ubiquitous automation.  

II. SOCIALLY RESPONSIBLE AUTOMATION (SRA): VISION 
AND FRAMEWORK  

In this section, we define, describe and illustrate the SRA 
vision using a four-level conceptual model that captures 
current industry practices and envisioned future approaches to 
automation.  

Level 0: Cost Driven Automation: At the lowest level of 
the model are approaches to automation that are predominantly 
cost-focused. In this case, economic benefits realizable by 
labor reduction drive technology decisions. While clearly not 
socially-conscious or human-centric, given the view that 
workers are “expense to be avoided”, such cost-based 
programs often fail to deliver, become unsustainable, or even 
end up being detrimental to business interests. Key reasons for 
this failure include (i) piece-meal, task, or process level 
approach to automation that fails to address system-wide 
implications and outcomes; (ii) ignoring subtle but vital roles 
that humans play in handling complex, non-standard and 
changing situations; and (iii) the (hidden) costs of automation 
itself.  

Consider, for example, the business process outsourcing 
(BPO) industry whose core business model since inception has 
been based on labor arbitrage and the availability of 
inexpensive human capital in developing countries. Rising 
costs of doing business in once-most preferred destinations 
like India and China, coupled political pressures and other 
factors, have driven increasing interest in new technologies 
such as Robotic Process Automation (RPA), the use of 
software “bots” [8] for repetitive, high-volume tasks typical of 
the BPO industry. Considered as a highly disruptive trend, 
RPA holds tremendous promise for the BPO industry. 
However, success has so far been limited [9], [10] in part due 
to the lack of a systems approach to design and 
implementation, failure to reengineer business processes and 
workflows to make them fully automatable, and limited 
understanding of the effects of human vs technology choices. 

Level 1: Performance Focused Automation: The next 
level of automation moves beyond cost.  In this case, 
productivity and other performance metrics such as accuracy, 
scalability, speed, quality of service and flexibility drive 
design and technology choices even as cost savings continues 
to be a critical parameter.  Productivity, in particular, is the 
predominant reason most companies that seek a competitive 
advantage invest in automation. Performance focused 
approaches address several of the shortcomings of Level 0 
automation. They take an end-end systems view that is 
cognizant of the role the human in the loop. Processes and 
systems are reengineered to take full advantage of the benefits 
of automation. And, while not necessarily promoting the role 

of humans, they focus on leveraging human skills and 
capabilities to supplement and overcome the limitations of 
technological solutions.  

A good example of performance focused automation is 
retail giant Amazon’s use of robots in its warehouses [11]. In 
its re-designed warehouses, Amazon has judiciously 
integrated human and machine skills, by using employees to 
“pick, pack, and stow” goods and robots (more than 100,000 
of them) to handle the transportation of empty and loaded 
shelves. Thus, robots do the routine, “heavy-lifting” that they 
are best suited for and humans perform tasks that require 
dexterity and flexibility that robots cannot yet provide. This 
large scale automation is reported to have resulted in 
significant reductions, of about 75-80%, in “click to ship” 
cycle times as well as 20% reduction in operating costs. 

Level 2: Human (Worker) Centered Automation:  
Human centered automation approaches explicitly 
acknowledge and emphasize the critical and valuable role of 
the human in man-machine cooperative systems.  They are 
based on the idea that the ultimate goal of automation is not to 
replace people with machines, or side-line humans but to 
encourage new forms of interaction between humans and 
technology, augment human capabilities and give people new 
roles.  The business goals are not just performance 
optimization but also, concurrently, workforce development 
and enrichment.  Human centered automation includes use of 
technologies that enable workers with less technical mastery 
to perform additional tasks and decision-support tools to help 
novices to work at expert levels. It may also include the use of 
tools and methodologies to assess the impact of technology 
choices on the complementary tasks that humans execute, and 
on worker performance.  Thus, in comparison to the previous 
two levels, Level 2 automation is not technology centric, but 
worker-centric, and is the first step in socially responsible 
automation practices where the professional and economic 
health of the human worker are addressed. 

An excellent example of the adoption of human centric 
automation philosophy and practices appears in a recent FAST 
company article, “At Toyota, the Automation is Human-
Powered” [12]. Quoting that Toyota’s automation ratio has 
remained at the same rate as it was over 15 years ago with 
robots still doing less than 8% of the assembly work, the article 
describes how the company views its people as indispensable 
assets. In Toyota’s manufacturing lines, workers don’t just 
troubleshoot and fix problems, they are challenged to come up 
with innovative solutions that “chop off” time from assembly 
operations. Humans drive automation by first producing goods 
manually and make the process as simple as possible; once 
they perfect the process, the machines take over. Toyota’s 
manufacturing philosophy and practices underscore the idea 
that “robots are not the strategic centerpiece, but merely 
enablers and handmaidens, helping assemblers do their jobs 
better, stimulating employee innovation and when possible 
facilitating cost gains.”  Furthermore, the company has, in 
some cases, eliminated automation to ensure that workers 
continue to retain their core expertise and skills and remain 
cognizant of the criticality of their individual roles and 
responsibilities in the company’s overall mission of producing 
high-quality vehicles.  



  

Level 3:  Socially Responsible Automation:  At the 
highest level of the model is SRA. We define SRA as the set 
of technology choices, business strategies, innovation 
approaches, and management practices that move the 
affordances of automation beyond cost and performance 
efficiencies towards profitable and sustainable growth with 
more and better jobs driving economic development and social 
cohesion. SRA strives to optimize both business and social 
goals by adopting “common good” and “shared value” ideals.  

A minimal approach to SRA would be one where 
technology decisions are guided by their potential negative 
impact on jobs and the workforce; where mechanisms such as 
economic modelling, decision frameworks, and human factors 
approaches are employed to quantitatively and qualitatively 
assess technology choices and outcomes, and where 
appropriate trade-offs are made to balance the economic 
benefits of automation with the social costs of labor reduction 
and unemployment. Such trade-offs however, may often not 
be practical or feasible from a business perspective, and hence 
these approaches less likely to be adopted. 

Next, employment growth may occur as a “natural 
outcome,” where productivity gains from automation lead to 
increased demand for a company’s goods and services, which 
in turn, increases the demand for labor. Such outcomes, while 
generally good from a societal perspective, can occur only 
under the right conditions of labor supply, income levels, and 
demand for goods, as Autor points out in [2]. Realizing the 
goals of SRA therefore requires proactively, conscientiously 
and systematically identifying opportunities for new revenue 
streams and job enabling growth options as an integral part of 
a businesses’ automation strategy, leveraging where 
applicable, the cost efficiencies and operational enhancements 
that automation brings to enable this growth. In other words, 
SRA calls for the twin levers of automation and innovation to 
be simultaneously exercised.  

We recall here Passinetti’s statement on technology and 
employment [13]. “For the time-being, we may draw the 
important conclusion that the structural dynamics of the 
economic system inevitably tend to generate what has rightly 
been called technological unemployment. At the same time, 
the very same structural dynamics produce counter balancing 
movements which are capable of bringing macroeconomic 
condition…towards fulfilment- but not automatically.” 
Automation, by itself, is typically labor-reducing. The 
maintenance of full employment will require explicit, active 
interventions, such as economic policies as [14] proposes, or, 
as we suggest, automation plus innovation.  

We present three examples highlighting the dual leverage 
of automation and innovation and SRA.  First, is the oft-cited 
story of the deployment of automatic teller machines (ATMs) 
in banks [2]. In this case, the productivity gains enabled by 
ATMs, along with astute business thinking and the creation of 
relationship banking, resulted not only in more human teller 
positions, but also in new revenue streams, new roles that 
humans are best at, and new “good” [14] jobs. While there is 
no evidence that social considerations were motivating factors 
behind this development, the example does make the case for 
how automation and innovation together can generate a net 
positive impact on employment given the right conditions.  

Toyota, is a great example, not just, as we discussed earlier, 
for human-centric automation, but also for SRA practices.  The 
company’s continued growth and competitive positioning as 
an industry leader are the result of a judicious combination of 
the use of automation, a series of innovations, and sound 
management practices. Quoting from [12], Toyota’s strategy, 
“doesn’t primarily target labor to reduce production expenses 
but instead is weighted toward smarter use of materials; 
reengineering automobiles so their component parts are lighter 
and more compact and their weight distribution is maxed out 
for performance and fuel efficiency; more economical global 
sharing of engine and vehicle models (trimming back more 
than 100 different platforms to fewer than ten); and a renewed 
emphasis on elusive lean concepts, such as processes that 
allow assembly lines to produce a different car one after 
another with no downtime.” With all these measures, the 
company continues to enjoy top spot in sales and industry best 
profit margins, along with an expanding global workforce 
through the years.  

The final example is one that has become a poster child, in 
the US, for the success of small business manufacturing in the 
automation era [15]. Faced with declining demand for its 
products and rising competition, Marlin Steel, once regarded 
as the "king of the bagel baskets," re-invented itself through a 
series of remarkable measures. It made significant forward-
looking investments in robotics and automation, re-engineered 
its production processes, enhanced its product line to 
manufacture high-value, highly engineered custom metal wire 
products, and expanded its client base to new markets and 
customers. Alongside of these structural measures, it invested 
in its people, equipping them with the skills and training 
necessary to survive and grow in the new technology driven 
workplace.  In taking this innovation-driven, business focused 
yet human-centric and responsible approach to automation, 
Marlin Steel has continued to grow in revenue and 
competitiveness, while creating better jobs for its growing 
employee base.  

Fig. 1 depicts the four-level automation model in a simple 
graphical construct. The “SRA Pyramid” captures the core 
characteristics at each level, namely, the business goals, the 
key stakeholders and their values to be met.  As stated earlier, 
much of the emphasis in industry today is on the lowest level, 
or at best, the bottom two levels of the pyramid. Realizing the 
vision of SRA, however, requires treating the pyramid as a 
whole, as a single integrated entity whose levels represent a set 
of (potentially conflicting) priorities, interests and design goals 
that all have to be addressed.  We believe that this pyramid can 
serve as a valuable visual aid for technologists and business 
leaders in comprehending the full spectrum of choices and 
their implications and designing their automation strategies 
appropriately.  

We note that this construct may remind the reader of 
Carroll’s pyramid, the well-known model of Corporate Social 
Responsibility (CSR) [16].  While inspired by this model, the 
SRA framework is different in its core features, and as we 
elaborate later in this paper, is aligned more closely with some 
of the other models in the business ethics literature. We also 
note here the connection between SRA and ethical AI which 
covers a broad set of values including human rights, fairness, 
bias, transparency and privacy [6].   While we have limited our 



  

scope to labor and workforce issues, the framework can be 
naturally extended to include other ethical norms and values. 

 

 

 

 

 

 

Fig. 1. (SRA) Pyramid of Socially Responsible Automation 

III. REALIZING THE SRA VISION 
Realizing the goals of SRA requires developing and 

implementing a robust set of strategies at many levels within 
an organization. At the highest level are business strategies 
that support the dual goals of financial returns and societal 
well-being. Aligned with these business strategies, and re-
enforcing the core values they espouse, are the innovation 
strategies, design approaches and technology strategies. Given 
that decisions and policies at each of these levels will influence 
the ultimate impact on stakeholder interests and values, it is 
crucial for technologists to not only comprehend but also play 
an active role in shaping them, both within their organizations 
and across larger communities of practice. With an intent to 
inform and educate technology researchers and practitioners, 
we have pulled together here a select set of powerful 
frameworks and methodologies relevant to each strategic 
plank. We draw from a variety of disciplines including 
business ethics, innovation management and socio-technical 
systems design. We discuss briefly these approaches (captured 
in Fig. 2) and provide several key references for further details.   

A.  Business (Ethics) Strategy  
The vision of SRA is moving automation beyond cost and 

performance efficiencies and towards profitable and 
sustainable business growth that fosters more and better jobs. 
Therefore, high-level organizational strategies for SRA must 
focus on identifying ways to align commercial interests and 
societal values. SRA business strategy is about making 
commercially smart and ethically important choices. It is about 
meeting the obligations not just towards shareholders but all 
(key) stakeholders. It is about making social goals an intrinsic 
part of an organization’s core business model. This 
aspirational view of SRA leads us to the rich and mature field 
of CSR whose theoretical underpinnings rest in the disciplines 
of business ethics, economics, and moral philosophy. We look 
to this literature for guidance on high-level strategy setting for 
SRA. 

 

 

 

 

 

 

Fig. 2. Integrated View of Frameworks, Methodologies & Tools for SRA 

 

A wide spectrum of theories and models exist in the CSR 
literature today [17]. They differ in several key aspects, 
including the perceived relationship between social 
responsibility and corporate financial performance, treatment 
of stakeholder rights and views on social welfare. They differ 
as well in the business justification for social involvement and 
empowerment for business managers to set and follow social 
agendas. While, among the traditional CSR models, SRA 
aligns well with the stakeholder theory which is arguably the 
most robust and widely adopted model of the lot, we find that 
two other related constructs, namely the “shared value model” 
and the “common good principle”, are closer in their 
ideological treatment of socio-business goals to those of SRA.  

In their highly-cited, influential Harvard Business Review 
article [18], Porter and Kramer propose the principle of shared 
value which is centered on the idea of creating economic value 
in a way that also creates value for society.  In this view, 
societal needs and not just traditional economic needs define 
markets, and the purpose of the corporation is to create shared 
value, not just profits. Or, stated alternately, the right kind of 
profits that create societal benefits rather than diminish them. 
The authors argue that when companies better connect their 
success with societal improvement, it opens up new avenues 
for innovation, new needs to be met, new products to offer, 
new customers to serve, and new ways to configure the value 
chain. All of which will expand markets, gain efficiency, 
create differentiation, and thus drive economic value and 
growth.   

Conceptually, SRA can be thought of an instantiation of 
the shared value concept in the context of automation. 
Applying the shared value principle guides firms to ask 
strategic questions at every major functional level [19]. In the 
case of SRA, these could be, for example, how do we identify, 
enhance, channel, and leverage the critical value, both hidden 
and transparent, that our workers provide? What critical 
human skills can we enhance as we become more technology 
driven? How will specific choices of technology affect 
employment and the societies where we operate? If economic 
efficiencies of technologies are comparable, which would have 
the least negative social impact, and which would maximize 
community benefit?  How can we leverage the efficiencies 
gained by automation to tap into newer markets and 
customers? What new revenue streams and job enabling 
growth opportunities can invest in as automation improves 
productivity and margins?   

While the shared value framework discussed above comes 
from the economics and business management community, the 
“common good” concept has its origins in ethics [19]. With 
roots traced back to the ancient writings of philosophers like 
Plato, Aristotle, and Cicero, a contemporary definition comes 
from the political and moral philosopher, John Rawls, who 
describes common good as “maintaining conditions and 
achieving objectives that are similarly to everyone’s 
advantage” [20]. In the context of ethical automation, [6] 
describes it as “prioritizing the values that reflect the shared 
set of values of the larger stakeholder groups”. While not 
without its challenges [19], the common good principle, not 

 

 



  

only provides a robust framework for technologists to reflect 
on the values supported or compromised by their choices but 
also helps formulate and articulate the rationale for their 
decisions, which is key for stakeholder transparency. 

We have discussed here two existing frameworks that best 
align with the philosophy of SRA. A number of other ethics-
based approaches exist that may be more suitable for specific 
organizations and specific situations. In particular, we refer the 
reader to [21] wherein the authors describe five different 
sources of ethical standards and present a unified, actionable 
decision framework integrating the different approaches.  

B. Innovation Strategy 
Driven by and closely aligned with a firm’s business 

strategy are its innovation goals.  In Section II, we discussed 
the critical role of innovation in realizing the goals of SRA.  
Beyond product and process innovations, sustained job 
creation typically requires exercising a number of other levers 
of innovation. In [22], Sawhney and Wolcott identify the 12 
different ways for companies to innovate and highlight the fact 
that the most successful innovation strategies are those that 
leverage more than one of these ways. The Innovation Radar 
proposed by the authors and depicted in Figure 3, displays 
these 12 dimensions, anchored by the offerings a company 
creates, the customers it serves, the processes it employs and 
the points of presence it uses to take its offerings to market. 

Indeed, all three examples of SRA presented in Section II 
exhibit the leverage of two or more types of innovation as 
characterized in this radar, along with their automation 
strategies.  In rolling out relationship banking, banks identified 
new revenue streams and new ways of serving existing 
customers (value capture and customer experience 
innovation). Marlin Steel and Toyota both have strategies built 
around product, process, and organizational (changing the 
form, function or activity scope of the firm) innovations along 
with automation. Additionally, the former leverages customer 
innovation (discovering new customer segments) while the 
latter has adopted platform innovation (using common 
components or building blocks to create derivative offerings). 

C. Design Strategy 
Key to developing and implementing a robust SRA 

program is a broad systems design perspective. As depicted in 
Fig. 4, the “system” scope progressively expands going up the 
levels of the pyramid, from the physical and software 
infrastructures to human-technology integrated work 
environments, to the business and social ecosystems supported 
and impacted by the technology.  Also illustrated in the figure 
are various design philosophies and candidate approaches. We 
discuss two of these design approaches here.  

 

 

 

 

 

 

 

Fig. 3. The Innovation Radar (Sawhney et.al.) 

Fig. 4. SRA Design View 

Value sensitive design (VSD), a concept that originated in 
computer ethics, is defined as “a theoretically grounded 
approach to the design of technology that accounts for human 
values in a principled and comprehensive manner throughout 
the design process” [23].  As described by Friedman et al., 
VSD is an iterative three-step approach that involves 
identifying stakeholders that are affected by the technology 
and the priorities of the values that are implicated, 
understanding stakeholder views, preferences and behaviors 
through quantitative and qualitative social scientific methods, 
and studying how specific technologies in specific contexts 
support or harm human values. More details on the 
methodology and practical suggestions on using the approach 
can be found in [23]. 

Another powerful systems design approach for automation 
is what Autor, in [2], characterizes as “environment re-
engineering” and defines as “the process of “radically 
simplifying the environment in which machines work to 
enable autonomous operation”. Environment reengineering 
embodies a “design for automation” philosophy. Amazon 
retail automation discussed in Section II exemplifies this 
approach in the manner by which the warehouse infrastructure 
and order fulfilment process were redesigned to leverage the 
complementary skills of robots and humans. Robotic surgeries 
offer another interesting example where surgeons, in close 
collaboration with robots, perform precision operations away 
from the patient’s bedside, from a console in another part of 
the room or even remotely from across oceans.  More broadly, 
environment reengineering may also include business process 
reengineering [24] that is increasingly being recognized as 
critical to the success of automation in the services industry. 

D. Technology Strategy 
An excellent overview of fundamental technologies and 

the latest advances driving the proliferation of autonomous and 
intelligent systems can be found in [5] and the references cited 
therein. A balanced treatment on the capabilities and 
limitations of current technologies can also be found in [1]. We 
highlight here some of the key open research challenges that 
we believe are fundamental to realizing the SRA vision.  
Broadly, these technical challenges fall under two main 
themes: human-technology cooperative work and integrated 
design tools and environments to support socio-economically 
optimal technology choices for automation. The first theme 
addresses key topics such as (i) optimal task-allocation  



  

between humans and automated processes: what tasks to 
allocate, when, and how, in a manner that meets system 
performance objectives and  addresses human (worker) 
behavioral aspects; (ii) real-time feedback control and 
adaptation in a shared governance model: when to change 
allocation, who initiates the change, self-aware autonomous 
systems and conflict resolution; and (iii) fail-safe operation, 
and graceful fallback from automated systems to humans and 
vice-versa; and (iv) research problems at the intersection of 
control theory & cognitive sciences such as robust control of 
cyber-human systems and adaptive software systems in the 
context of work automation.   A quick scan of relevant 
literature indicates that many of these problems are beginning 
to be addressed in various technical communities.  We refer 
the reader, in particular, to the recent initiative on “Work at the 
Human Technology Frontier” at the National Science 
Foundation [25].  

On the second theme, we believe that frameworks such as 
the Digital Twin which enable modelling, analysis, evaluation 
and testing of design choices in the manufacturing domain can 
be effectively extended to support design of human-
technology collaborative environments and evaluation of 
automation technology alternatives. However, significant 
work still remains to be done to include rich human behavior 
modelling, worker performance modelling, and socio-
economic analysis in this framework. Further, to the best of 
our knowledge, no such integrated paradigms exist today 
outside the manufacturing domain for knowledge work and 
business process automation.   

IV. CONCLUSION 

As Rotman writes in [26], “The economic anxiety over AI 
and automation is real and shouldn’t be dismissed. But there is 
no reversing technological progress.” The key is to implement 
measures that enable everybody to benefit from these 
transformative technologies and turn AI and automation into 
forces for shared prosperity. Our contributions in this paper are 
aimed at helping technologists realize this vision by providing 
a comprehensive framework that looks beyond today’s 
prevalent practice and brings into clear focus the multiple 
stakeholders values to be considered and their implications. 
We have provided recommendations on approaches that can 
help business leaders comprehend choices, assign priorities, 
and design robust strategies. With compelling examples, we 
have shown that, as with CSR, there is a business case for 
SRA.  

We also discussed the critical, indispensable role of 
innovation in realizing SRA and, with examples, pointed out 
the many different types of innovation that need to be 
considered. Finally, from a technical perspective, we have 
highlighted several open research challenges in the creation, 
validation and operationalization of human-automation co-
operative work environments. We hope that the discussions in 
the paper will inspire and help shape future work that is critical 
for realizing the vision of socially responsible automation. 
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