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Abstract: Organizational sustainability is driven by effectiveness and adaptation. To be 
sustainable, an organization needs two things: (1) knowledge of its impacts on the world and 
(2) the capacity to learn and innovate in response (McElroy, 2006a). However, most learning 
and innovation systems in mainstream business are dysfunctional and unsustainable. In this 
paper, we propose to measure organizational sustainability performance with a new strategic 
map: the Adaptive Quadruple Bottom Line Scorecard (AQBLSC). This is our contribution to 
the dialogue about the next generation of Performance Scorecards. Based on the principles of 
the New Knowledge Management and the Triple Bottom Line, we also adopt a capital-based 
view. We focus on the impacts of organizational operations on vital capitals. We advocate the 
use of a quotient-based Footprint Method (McElroy, 2008) as an impact measurement tool, 
and the use of system dynamics as an impact modeling tool. The AQBLSC provides 
necessary tools for thinking about indicators, measurement models and metrics for learning, 
adaptation and (stakeholder) sustainability.  

Keywords: Knowledge management, sustainability, performance measurement, metrics, 
Balanced Scorecard, triple bottom line.  

1.Introduction 

This paper proposes a performance measurement system that provides a new strategic map to 
enable leaders to better measure organizational performance in achieving greater 
sustainability in more systemic ways: The Adaptive Quadruple Bottom Line Scorecard 
(AQBLSC).  Organizations have a crucial role to play in helping societies to become more 
sustainable and competitive. Many leaders are responding to these challenges by reducing the 
extent of their organization’s social and environmental impact on the world, as well as 
limiting the potential risks they pose to global systems. This is being done through improved 
environmental management practices, efficient use of human capital and stewardship of 
natural resources. Executives are now beginning to recognize the value of demonstrating 
transparency and accountability in ways that extend beyond the use of traditional financial 
performance measures. This trend is a consequence of increasing expectations for 
organizations to take greater responsibility for their non-financial impacts on the world. 
Many executives use Kaplan and Norton’s (1996) Balance Scorecard model (BSC) as a map 
to guide strategic initiatives. We will evaluate its effectiveness in supporting strategic 
organizational transitions from using conventional performance measures to broader integral 
sustainability performance systems. We propose a new approach with a framework that uses 
a next generation performance scorecard designed to increase organizational intelligence and 
achieve greater alignment with the Triple Bottom Line (TBL) (Elkington, 1997).  

There are three basic elements underlying this paper and this new scorecard: thinking, acting 
and systems, all related to learning. While our analysis is at the organizational level, these 
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elements are equally important at an individual, group, or community level. Let us first 
explore what some authors have said about these elements and their relationship. 

Doppelt (2008) describes the mess we are in as the greatest failure of thought in human 
history. Our “Take-Make-Waste” thinking has led to unsustainable behaviour that has 
brought the world to the precipice of disaster. We have been blind to the ecological and social 
systems we are part of. Overcoming systems blindness requires a fundamental change to what 
can be called “sustainable thinking.” This means a shift to a “Borrow-Use-Return” mind 
frame where people understand that humans only temporarily borrow resources from nature, 
briefly use them as goods and services, and then must return them to the natural environment 
through a continuous circular process that is life on Earth. 

Peter Senge (1990), founder of the concept of the learning organization wrote “The Fifth 
Discipline: The Art and Practice of The Learning Organization.” He claims that a new way of 
thinking and acting is needed and systems thinking (the fifth discipline) is the possible 
conceptual framework to do so. In more recent books Senge et al. (2005, 2008) describe the 
idea of “presence” (a concept, borrowed from the natural world, in which the whole is 
entirely present in any of its parts) and introduce this to the realms of business, government, 
etc. They describe new ways of thinking about learning from experience. All experiential 
learning integrates thinking and doing. But most of our learning is routine or reactive 
learning, whereby thinking may be seen as being governed by established mental models and 
doing is governed by established habits of action. By encouraging deeper levels of learning, 
we create an increasing awareness of the larger whole—both as it is and as it is evolving— 
leading to actions that can help to shape its more viable evolution and our sustainable future. 
That is to say, actions increasingly serve the whole and become part of creating alternative 
futures. How can living institutions learn to tap into a larger field to guide them toward what 
is healthy for the whole? 

McElroy (2002) explores the notion of “deep” knowledge management and sustainability—
based, in part, on the Deep Ecology movement and the work of Arne Naess—and argues for 
the beneficial impact that deliberately managing corporate (epistemological) values can have 
on sustainability practices and outcomes. McElroy differentiates between business- and 
knowledge-processing behaviours, where business behaviours are seen as really nothing more 
than business knowledge in use. Our learning systems are dysfunctional and he claims that if 
we change our epistemic and knowledge processing system first, more lasting and beneficial 
change expressed at the level of operational behaviours will follow in due course. High 
quality (sustainable) organizational outcomes depend on high quality action, which depends 
on high quality knowledge, which depends on high quality learning, which depends on a high 
quality epistemology, which for McElroy ultimately means the use of critical rationalism as 
advocated by Karl Popper. He coins this as the epistemological dimension of sustainability, 
next to the transformative dimension of sustainability. 

What these authors show us, is that our operational business processes and behaviours may 
have a positive, neutral or negative impact on ecological or social sustainability, which in 
turn affects the health and well-being of active, living ecological or social systems; the 
wholes of which they are part. If outcomes are unsustainable we need deep thinking and 
learning, intelligence and “deep” knowledge (and a high quality epistemology) in an ever-
continuing process of sustainable innovation and adaptation to restore a dynamic balance 
with this whole (our environment). All this is closely linked to an emerging need for new 
open organizational architectures capable of facilitating greater knowledge-creation for 
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achieving sustainable behaviour (Firestone & McElroy, 2004). How can such systems be 
designed to blend social, environmental and financial missions together at their very core? 
This is the main organizational design challenge of the twenty-first century. 

In this paper, we will use an Adaptive Maturity Model (Firestone, 2006b) to describe the 
evolution or developmental levels of Performance Scorecards leading to the introduction and 
more detailed description of our AQBLSC. This Adaptive Maturity Model reflects the shift 
from routine, reactive learning with financial performance indicators (= level 0) and the BSC 
(= level 1, see Section 3) to deeper levels of learning and measurement with the Adaptive 
Scorecard (=level 2, Section 4), up to the Adaptive–Quadruple Bottom Line—Scorecard (= 
level 4, Section 5), including and serving the whole. The AQBLSC combines deeper ways of 
thinking and acting with a (whole) systems view in a “life cycle” Scorecard (combining the 
Knowledge Life Cycle with the cycle of life on Earth—that is, the Deep Ecological “Self”). 
In Section 6 we will describe two tools associated with our AQBLSC. We end with 
conclusions in Section 7.  

It should be clear, that organizations do not have to go through all these levels; they can just 
jump to the level they want. But while mainstream business is mainly focused on simple 
scorecards and measurements, this emerging deep learning will lead to more complexity. 
Then again, life is not simple, and it may take a while before more complex “adaptive and 
sustainability” scorecards will be used, but there really is no choice and there is some 
consolation. It was not that long ago that people said that “quality” could not be measured, 
and look at TQM now!  

As it is our goal to measure organizational sustainability performance with a new strategic 
map, we will first explore in Section 2 the theoretical background of “organizational 
sustainability.”  

2. Organizational Sustainability 

No agreed definition of “sustainability” has yet emerged. Voinov & Farley (2007) state that, 
in literature, most definitions originate from the relationship between humans and the 
resources they use, following the lines of the original definition of the Brundtland 
Commission for sustainable development, as the one that meets the needs of the present 
without compromising the ability of future generations to meet their own needs. However, 
this definition does not actually define what sustainability is. Norton (1992)  argues that 
“sustainability is a relationship between dynamic human economic systems and larger, 
dynamic, but normally slower changing ecological systems, such that human life can 
continue indefinitely, human individuals can flourish, and human cultures can develop—but 
also a relationship in which the effects of human activities remain within bounds so as not to 
destroy the health and integrity of self-organizing systems that provide the environmental 
context for these activities.” Costanza (1992) defines the sustainability of a system as the 
system’s ability to maintain its structure (organization) and function (vigour) over time in the 
face of external stress (resilience). Jorna (2006) argues that an artifact (thing, construct, issue) 
is sustainable if its structure is in a dynamic balance with its environment. A dynamic balance 
means that the environment can be used, but that the environment itself also “uses” the 
artifact. Solow (1991) claims that the system is sustainable as long as the total capital (human 
made plus natural capital) of the system is equal or greater in every next generation. Costanza 
& Daly (1992) argue that sustainability only occurs when there is no decline in natural 
capital. Holling (2000) argues that sustainability is the capacity to create, test and maintain 
adaptive capability. There is one common component in all these definitions. They all talk 
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about maintenance, sustenance or continuity of a certain resource, system, condition or 
relationship; in all cases, the goal is keeping something at a certain level, of avoiding decline.  

The concepts underlying sustainability and knowledge at an organizational level provide a 
foundation for the AQBLSC. We view organizations as being complex, adaptive social 
systems. People tend to fulfill two types of roles in such systems: (1) an internal instrumental 
role (e.g.. a worker contributing to the realization of the organization’s functions) and (2) a 
role as external stakeholders (judging and sense-making).  

In some approaches, an organization’s “health” is determined by both effectiveness and 
adaptation. Executive concerns about improving organizational effectiveness have been 
present since Drucker (1966) first published The Effective Executive. Hrebiniak and Joyce 
(1985) and Burgelman (1991) regard organizational adaptation as strategically similar to 
effectiveness in the minds of executives. In this view, an organization’s effectiveness results 
from managers consistently making strategically correct decisions. Getting things done in 
ways that are consistently right requires continual alignment of the organization’s systemic 
policies (goals, resources and priorities), with both internal and external dynamics. Therefore, 
sustainable social systems need to be both adaptive and effective.  

Effectiveness is not just success rate in reaching the right goals; it can also be measured by a 
quotient in which the actual result is divided by the desired result (goal state) (McElroy 
2008). In a broader sense, system-effectiveness deals with two questions simultaneously: (1) 
to what degree is the social system (organization, department) effective in using its means 
(instrumental role)? and (2) to what degree is the social system, as a means itself, effective in 
fulfilling the needs of stakeholders? Determining effectiveness is not limited to financial and 
economic results, but includes environmental and social bottom-line results as well, directed 
at ecological and social system’s “health,” or the whole of which the organization is part of. 

Adaptability resides in an organization’s potential for changing its essential characteristics to 
enable more effective problem-solving responses to emerging internal and environmental 
dynamics. This process of self-renewal draws upon an organization’s innovative capacity. 
The notion of adaptation infers a type of problem solving in which organizations are 
effectively able to handle each step of the decision cycle—from problem detection through 
implementation.  

However, social systems are often not both effective and adaptive enough to cope with 
extreme environmental complexity. Too often, they lack the sorts of requisite receptiveness 
and responsiveness (e.g., insufficient intentions, knowledge for action), and have insufficient 
learning capacity to generate effective knowledge. In other words, over time, they transition 
toward becoming progressively less sustainable—that is, they do not renew enough and 
finally end their life cycle. 

The essential idea of sustainability is that of maintaining or enhancing some valuable feature 
(of life) into the future. Theories of sustainability are infused with two dominant ideas about 
the meaning of this term. Hooker & Brinsmead (2005) analyze sustainability as (1) 
maintaining and enhancing adaptation and resilience (natural and human) and (2) maintaining 
and enhancing capital (natural and human). Below we will describe an adaptation-based 
theory of sustainability combining both adaptability dimensions. Then, we will describe a 
capital-based theory of sustainability combining effectiveness with a capital-based approach.  

(a) An adaptation-based theory of sustainability 
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Viewing sustainability as a process of adaptation is an approach closely linked to General 
Systems Theory and Complexity Theory on the self-maintenance of identity in complex 
systems. Maturana & Varela’s work (1980) especially relates to the maintenance of the 
internal pattern of the organization of such systems, in the context of their interaction with the 
environment. In order to maintain its defining characteristic pattern, the organization 
reconstructs itself while also co-evolving with the environment. So there is stability and 
change at the same time. Organizations have to keep their identity intact as they adapt 
(Cavaleri & Seivert, 2005).  

Adaptation, in turn, depends on problem solving, learning, and knowledge processing, 
including both knowledge production and knowledge integration. However, the quality of 
organizational knowledge processing is an effect of Knowledge Management (KM) policies. 
These policies set in motion various activities designed to enhance knowledge processing. 
But that is not all. Sustainability and high quality knowledge processing involve sustainable 
innovation which means:  (1) producing solutions to current knowledge problems without 
costly side effects and (2) maintaining or enhancing the capacity of the system to solve 
problems, communicate solutions, and adapt (Firestone & McElroy, 2003; Jorna et al, 2009). 

Sustainable innovation is a necessary pre-condition for successful organizations to operate; 
often being expressed in patterns of organization, learning styles adopted, and organizational 
behavior, types of products and services they make, kinds of energy and resources they use, 
and the sorts of wastes they produce. However, patterns of innovation in most human social 
systems today are dysfunctional and incapable of helping them become more sustainable. 
They often have the unintended consequence of limiting human actors in numerous and 
significant ways that alter organizational viability. These include tendencies to hinder 
people’s ability and willingness to learn effectively, recognize and solve non-trivial 
problems, and operate in sustainable ways (McElroy, 2008). 

(b) A capital-based theory of sustainability. 

Viewing sustainability as effectiveness is often linked to the TBL and to vital capitals. In 
business literature, the capital-based view of effectiveness is becoming a dominant notion of 
organizational sustainability (Porritt, 2005). Corporate sustainability encompasses strategies 
and practices that aim to meet the needs of stakeholders today while seeking to protect, 
support and enhance the human and natural resources that will be needed in the future. An 
emerging question with regard to corporate sustainability and sustainability reporting is: 
What is its theoretical basis? What does it mean to say that companies, or its operations, are 
socially sustainable? Or ecologically sustainable? From Daly & Cobb (1994), Donella 
Meadows (1992), Porritt (2005), McElroy (2008) and many others, the sustainability of a 
human population, or organization, is a function of its impact on (the stock of) one or more 
types of vital capital. This conclusion rests upon a capitals-based theory of sustainability.  

Capital is here considered as a stock of anything that can yield a flow of beneficial goods or 
services into the future as required by humans and/or non-humans for their well-being. In 
sustainability theory and practice, vital capitals generally consist of natural or ecological 
capital and anthro capital (a term coined by McElroy in 2006 (McElroy, 2006b; McElroy et 
al., 2007; McElroy, 2008), which includes human, social, and constructed capital). The use of 
this notion of capital goes far beyond the classical economic interpretation of capital 
(McElroy, 2008; McElroy, Jorna & Van Engelen, 2007). The sustainability of a population, 
or an organization, then, is simply the proportionate impact of its operations on the carrying 
capacities of these capitals on which people rely for their well-being. Carrying capacity is 
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the extent to which flows of beneficial goods and services from a stock of capital can satisfy a 
population’s basic needs.  

The relationship of internal and external stakeholders with the company can be seen as an 
implicit social contract (McElroy, 2008). The revival of the social contract (White, 2007) is 
also one of the most pressing issues for 21st century business. The content of the contract 
specifies what a company’s duties and obligations are to society, expressed in terms of its 
relevant stakeholder groups. The theoretical basis of a social contract is “the license to 
operate” that a company receives from society, in return for which it arguably owed certain 
duties and obligations to help ensure human well-being. Generally speaking, the duties and 
obligations of a company to help ensure the satisfaction and well-being of its stakeholders 
will be expressed in the form of normative principles and policies regarding what its impact 
on vital capitals should be.  

Corporate strategic leadership has a prominent role to play in managing internal and external 
human and social capital (Hitt & Ireland, 2002). The social contract and performance 
outcomes regarding vital capitals are closely linked to management and leadership fairness 
(Hadders & Miedema, 2009). High quality sustainability performance can also be seen as a 
function of its leader’s fairness: distributive justice, procedural justice and interactional 
fairness regarding internal and external stakeholders. 

We end our theoretical survey with the conclusion that organizational sustainability is a 
capability with two distinct aspects. The first is the organization’s ability to adapt to 
environmental challenges, while maintaining its own basic pattern of identity. The second is 
the ability to interact with the environment in such a way that it does not degrade levels of 
natural and anthro-capital beyond levels required by humans (and their future generations) for 
their well-being (McElroy, 2008). These are also the internal and external dimensions of 
organizational sustainability, linking knowledge ecology with natural and social ecology.  

In order to be sustainable, an organization needs two things: (1) knowledge of its impacts on 
the world (receptiveness), and (2) the capacity to learn and innovate in response to problems 
(responsiveness) (McElroy, 2006a). The quality of sustainable performance is, in part, a 
function of the quality of “deep” knowledge processing. KM is precisely the management 
function that exists to control the quality of organizational knowledge processing and its 
immediate knowledge outcomes (McElroy, 2003). KM is also about not exploiting and 
depleting social capital, but maintaining and investing in it.  

But how to measure organizational sustainability performance? What kind of scorecard 
reflects deep learning, as a leading indicator? What does the evolution of Performance 
Scorecards look like, including the organization’s environment in more holistic ways?  

3. The Balanced Scorecard 

Many companies using the Balanced Scorecard may want to revise their Balanced Scorecards 
gradually, and an Adaptive Maturity Model (AMM) is offered for use in developing the next 
generation of Performance Scorecards. The AMM views financial performance measures as 
Level 0 of an envisioned Adaptive Scorecard evolution. Table 1 illustrates the categorization 
scheme for level 0. 

 Operational Performance Measures 
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Financial  

Table 1. Level 0: Financial Measures 

The Balanced Scorecard is level 1 of this model with its four-perspective framework of 
indicators, designed to measure organizational performance in a way that is more holistic 
than conventional financial approaches. It adds the customer, internal business process, and 
learning and growth perspectives to the financial (see Table 2).  

 Operational Performance Measures 

Financial  

Customer  

Internal Business  

Learning and Growth  

Table 2. Level 1: The Balanced Scorecard 

It is however not designed to consider organizational sustainability performance issues like: 
sustainability, broader arrays of stakeholders, adaptation and KM. It’s therefore not an 
Adaptive and Sustainability Scorecard. Its focus is narrow, dealing with a limited set of 
stakeholders such as customers, shareholders and employees. And next to the financial 
bottom line, other significant performance metrics are conspicuously missing.  

The Balanced Scorecard has gone through two stages of evolution: a business indicators stage 
focused on performance measurement and a strategic modeling stage focused on integrating 
performance measurement into organizational strategy. This approach to performance 
measurement has been remarkably successful in getting widely adopted and applied by 
organizations, and with software tools for strongly supporting its two stages readily available.  
However, Firestone (2006, 2006a) has noted that the record of Balanced Scorecard progress 
has not been one of unmitigated success since the field faces at least five highly visible 
challenges (see Table 3). 
 

1. Dissatisfaction and perceived failure involving Balanced Scorecards appear to be too 
high, and reports of a lack of impact seem too plentiful; 

2. The strategic component of Balanced Scorecards often lacks concreteness and 
undermines strategy mapping efforts; 

3. The Balanced Scorecard framework is conceptually inadequate as a guide to 
specifying key performance indicators (KPIs) because the basic framework is not 
comprehensive enough; 

4. Balanced Scorecards are characterized by measurement modeling weaknesses that 
lead to either too many indicators or a set of indicators that don’t encompass 
important variation in organizational behavior; 

5. Balanced Scorecard implementations have substantial impact modeling and 
evaluation research weaknesses that prevent testing of strategy maps. 

 
Table 3.  Limitations of Kaplan and Norton Balanced Scorecard 
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Due to these challenges, a third stage of Balanced Scorecard practice is now emerging. But 
the form it will take is not entirely clear, because we are the ones who must take that 
decision. The third generation may involve major modifications to incorporate ‘destination 
statements’ (a much more operational version of a strategic vision), an emphasis on systems 
theory, computer simulation tools, formal dynamic models, use more explicit measurement 
tools, and an emphasize on facilitation sessions to generate information to use in modeling 
processes (Firestone, 2006).   
 
In this paper, we offer solutions to two of the five challenges: the conceptual framework 
underlying Balanced Scorecards (sections 4 and 5); and the problem of strengthening its 
measurement models (section 6). We think the initial four-perspective Balanced Scorecard 
framework (level 1) is best seen as a beginning. This paper suggests that the third-generation 
Balanced Scorecard will be an Adaptive Scorecard. We need to go beyond the BSC to 
develop a better and expanded ontology framework for metrics, and this paper develops three 
additional levels. We will outline a framework for a more comprehensive socially responsible 
Adaptive Scorecard. In section 4 we describe the first and second level of this Adaptive 
Scorecard linked to our adaptation-based theory of sustainability and in section 5 we describe 
the third and final level of the Adaptive Scorecard, expanding and combining it with the 
Triple Bottom Line and capital-based theory: The Adaptive –Quadruple Bottom Line- 
Scorecard.                                                                                                                                                                                                                                                                                                                                                                                                                                      
 
4. The Adaptive Scorecard 
 
Firestone (2006a) introduced the idea of an Adaptive Scorecard, based on the distinction 
between single and double-loop, or routine and creative (deeper) learning. Routine learning 
occurs when we’re trying to close a gap between what we want and what we have, or 
between the way we think the world is and the way we think it should be. In routine learning 
we make new knowledge (that is, we learn) only by applying old knowledge in the form of 
rules or mental models we’ve already developed. Routine learning is non-problematic in 
nature. It gives way to creative learning when things become problematic and we recognize 
that there’s a knowledge gap. In order to close that gap, we have to create new knowledge. 
Creative learning is adaptive in a way that routine learning is not. Routine learning uses 
previous knowledge (rules and mental models) to learn about specific conditions surrounding 
operational process activity. But creative learning -as a deeper level of learning- focuses on 
learning new general rules and models for transforming the ways in which we perform 
operational process activity.  
 
The enhancements of the BSC we propose can be illustrated by adjustments leading to a new 
level of the AMM: the Adaptive Scorecard (level 2). We start with the original BSC (level 1) 
which is about operational performance measures regarding Financial, Customer, Internal 
Business and Learning and Growth. Level 1 BSCs do not recognize the distinction between 
routine and creative learning. They do not recognize that we can distinguish operational 
performance measures related to routine learning and intelligence performance measures 
related to creative learning. By intelligence performance measures, we mean measures of the 
capacity of an organization to learn about problems and the solutions in the various frames of 
the BSC -- as well as measures of actual success in creative learning. The distinction between 
operational and intelligence performance measures is the basis for the idea of the Adaptive 
Scorecard, see Table 4.  
 



9 

 

Creative, deep learning at the organizational level is at the heart of organizational adaptive 
functioning, and this idea involves the following categories of intelligence performance 
measures: decision processing; knowledge processing; knowledge management processing; 
their information and knowledge outcomes, etc. These intelligence performance measures 
cannot be easily measured using the range of indicators and the very simple measurement 
models used in the first and second stages of the Balanced Scorecard. Instead, intelligence 
performance measures must be developed using group decision process, panel-based human 
judgment methods, and content analysis methods using text sources. Creating the Adaptive 
Scorecard by introducing measures and indicators of intelligence performance is no trivial 
task. It involves adding to the conceptual framework underlying scorecards, adding 
measurement modeling, and adding other new tools to the kit bag of Scorecard practitioners 
(Firestone, 2006a). 
 
 
 Operational Performance 

Measures 
Intelligence Performance 

Measures 
Financial   
Customer   
Internal Business   
Learning and Growth   
Table 4. Level 2: The Adaptive Scorecard 
 
An Adaptive Scorecard distinguishes measures of the capacity for creative learning and 
actual success in creative learning from business function measures. In other words, it draws 
a clear distinction between operational performance and intelligence performance measures, 
but still retains the original four BSC factors in its framework. It also includes a set of 
categories of intelligence performance measures parallel to the original set of categories of 
operational performance measures (Firestone 2006a). Level 3 of the Adaptive Scorecard 
AMM arises while incorporating measures connected to the dichotomies: process/outcome 
and managing/doing, see Table 5.  
 
The breakdown of all scorecard perspectives into process and outcome measures in level 3 
highlights the fact that outcomes are produced by processes and that organizational strategy 
models that directly link outcomes without going through processes are missing some vital 
links. The process/outcome distinction is incorporated in the initial BSC framework by 
restricting the financial, customer, and learning and growth perspectives to outcomes, while 
the internal business process perspective incorporates all the process measures and indicators 
in the enterprise. This distinction, however, has many conceptual disadvantages reviewed in 
Firestone (2006), and in addition it fails to acknowledge the trend in organizations toward 
cascading Executive Scorecards. The inclusion of the doing/managing distinction highlights 
the problem of evaluating the quality of managing in a Scorecard context. 
 
 
 
 
 
 
 
 Operational Performance Measures Intelligence Performance Measures 
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 Doing Managing Doing Managing 
 Process Outcome Process Outcome Process Outcome Process Outcome 
Financial         
Customer         
Internal 
Business 

        

Learning and 
Growth 

        

Table 5. Level 3: The level 2 Adaptive Scorecard plus the Process/Outcome and Managing/Doing Dichotomies 
 
We now have an Adaptive Scorecard connected to our adaptation-based theory of 
sustainability, with KM metrics in its Intelligence Performance segment. But what about the 
Triple Bottom Line and capital-based theories? What about their relationship to Corporate 
Sustainability Management? One thing that is striking in the BSC framework, is the absence 
of any external-facing perspectives other than the customer perspective. Others also 
recognize the importance of impact on the environment and propose a fifth perspective, a 
‘community perspective’, which accounts for the organization’s relationships with the 
community in which it is embedded. We think an external impact perspective is essential 
because organizations are open, complex, adaptive systems that co-evolve in interaction with 
their natural, social, and cultural environments. If we don’t measure such impact, as well as 
the response of the environment to the organization, we cannot take into account side effects 
of organizational strategy that may threaten its very survival. In the next section, we’ll 
discuss this fifth perspective and clarify several new distinctions, leading to additional 
measures not considered before.  
 
So far previous levels of the Adaptive Scorecard framework, in not including an external 
impact category, give a free pass to organizations to avoid measuring the degree to which 
their organization is socially responsible. The level 4 Adaptive Scorecard (see next section) is 
the first scorecard that would explicitly provide a foundation for tracking organizational 
social responsibility over time. We think the introduction of level 4 is another major 
development in scorecard progress, but it will require much effort. One consolation is that the 
organization is much less likely to be blindsided by unexpected external side effects that 
threaten its very survival. The other is that Adaptive Scorecards will be balanced between 
internal and external impacts for the first time. 
 
5.  The Adaptive Quadruple Bottom Line Scorecard  
 
Many have adapted the BSC to address sustainability concerns – either by adding a fifth 
external perspective, or by incorporating sustainability issues in each of the four original 
perspectives. However, a more fundamental transformation is needed. McElroy (2009) 
suggested the idea of an AQBLSC (level 4) linking the Adaptive Scorecard to Triple Bottom 
Line theory. This constitutes the final level of our Adaptive Scorecard, connecting business 
processes with deeper “learning” and “sustainability” feedback loops. The following 
enhancements are made: 

1. Replacing the original four BSC perspectives by four new perspectives: four Bottom 
Lines, each differentiated by an internal and external area of impact (see McElroy, 
2008 for a taxonomy of sustainability metrics), and  

2. Adding “impact” to the process-outcome category 
and linking both to a capital-based view. In Table 6 we show the end result, leaving out the 
“process” category to highlight our approach. 
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Table 6. Level 4: The Adaptive Quadruple Bottom Line Scorecard 
 
It reflects the view that organizational performance can be seen in terms of a Quadruple 
Bottom Line (financial, environmental, social and economic). This is the logical extension of 
what Kaplan and Norton have been talking about in past years. Their financial perspective 
pertains to a financial bottom line, and their customer, internal business and learning and 
growth perspectives all pertain to a social and/or economic bottom line. As a consequence, 
the measures in the intelligence and operational part of the scorecard now become more 
connected to the notion of exploitation (or business processing and management) and 
exploration (or knowledge processing and management). It combines deeper levels of acting 
and thinking of the organization aligned with its environment: the monetary, economic, social 
and ecological systems (and their stakeholders). 
 
The AQBLSC accounts for an “external impact” perspective and indicators (Firestone, 2006), 
while acknowledging that such an external impact can actually occur in three areas of impact. 
The Financial Bottom Line is not differentiated between internal and external areas of impact. 
This is because an organization's duties and obligations to have impact on monetary capital 
are not differentiated between internal versus external stakeholders, whereas they are for the 
other kinds of capital. Whether a shareholder, for example, is an employee or not is irrelevant 
to the organization's duties and obligations to have impact on shareholder value. This is not 
the case for the other categories, where an organization's duties and obligations to have 
impact on the respective capitals involved can, in fact, be very different for employees versus 
non-employees. Thus, we need separate categories, for separate metrics, or indicators in such 
cases.  
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Beyond Kaplan and Norton, new alternative approaches emerge linked to tangible and 
intangible resources: Value Creation Maps and Value Dynamics Frameworks. We propose to 
use a vital capital framework as a lens to look at the internal and external areas of impact and 
to calculate impact as capital-impact. In Table 7 we show the relationships of the different 
form of capitals with the four bottom lines. This is another way of looking at things. For 
example, knowledge as part of the original learning and growth perspective, is here seen as 
part of human and social capital. Exploiting knowledge and not investing in it, therefore 
means depleting human capital (individual) and social capital (collective).  

 

Table 7.  Quadruple Bottom Line and Areas of (capital) Impact 
 
We added impact as a separate category, since impact is not the same as outcome. The impact 
that an organization has had on any given outcome can be calculated by measuring the actual 
outcome and subtracting what would have happened anyway. Or by using capital-impact 
statements and performance targets reflecting thresholds, the “sustainability gap” can be 
calculated as: the gap between actual performance and what could be considered a 
sustainable level of impact. This shows what it would take to become sustainable, 
highlighting the shadow costs, and how these would affect the bottom line(s). Accounting for 
environmental, social and economic impacts encompasses internal practices as well as 
externalities – the wider social, environmental and economic impacts of the organization’s 
activities and operations on these system’s health. Impact measurement in social processes is 
still problematic, but space considerations prevent us from dealing with it here.  
 



13 

 

In short, each bottom line is connected with its own capitals and introduces its own 
accountability, accounting and auditing issues, next to indicators, reporting, risk rating and 
benchmarking (Elkington, 2001). Our level 4 adaptive scorecard can also help to highlight 
the fact that knowledge processing, for example, is too often geared towards improving 
financial performance and impacts only, and not environmental, social, or economic ones. In 
the next section we discuss the use of two tools connected to the AQBL scorecard: quotient 
based footprints for impact measurement and System Dynamics for impact modeling. 
 
6. Impact measurement and modeling 
 
To use the AQBLSC one needs to formulate goals, measure performance, and collect relevant 
data. The conventional BSC approach is weak in terms of measurement and impact modeling 
Its literature has not reflected much concern for measurement models relating indices to 
indicators, or creating dashboards by using measurement modeling, rather than by only 
selecting a small set of indicators to populate one. We expect further improvements in the 
next generation of Performance Scorecards, and will discuss here two specific promising 
approaches that address the issue of “impact”.  
 
(1) Quotient based footprints 
 
A good example of an impact measurement and reporting tool is the ecological footprint 
(Wackernagel & Rees, 1996). A more recent example is the social footprint, McElroy (2008). 
McElroy proposes to codify social and ecological sustainability in the form of a quotient, S = 
A/N, that makes it possible for sustainability managers to operationalize the idea in 
organizational settings. The sustainability performance (S) of an organization is a measure of 
its actual social and/or environmental impacts (A) on the carrying capacities of vital capitals, 
relative to what its normative impacts (N) on the same carrying capacities of capitals must or 
ought to be (in order to ensure stakeholder well-being). The latter is typically determined by 
reference to environmental limits or social conditions in the world. In other words, the 
numerator of this quotient represents an organization’s actual impact on a vital capital, and 
the denominator represents a norm for this impact. One can do this calculation for all 
sustainability duties and obligations an organization may have. Once a quotient has been 
determined, the resulting score can be plotted on a common sustainability performance scale. 
For social and economic impacts, scores of ≥ 1.0 signify sustainable operations (performance 
meets or exceeds stakeholder needs); for environmental impacts, scores of  ≤ 1.0 do the same 
(performance falls within environmental limits) (McElroy, 2009b). 

It is possible to measure the bottom-line economic, ecological, and social sustainability 
performance of organizations by using the quotient. The sustainability of an organization is 
primarily defined as maintaining and enhancing the carrying capacity of natural and anthro-
capital. Effectiveness is seen as a sustainability quotient where the numerator is the actual net 
quantitative impact of an organization’s activities on capital, and the denominator is the net 
quantitative impact on capital that an organization expects to have (McElroy, 2008). A living 
system’s behavior is sustainable if its impact on the capitals on which it relies for well-being 
do not unduly degrade or diminish the related stocks of capital. We advocate the use of this 
quotient-based method since it explicitly takes “context” into account and looks for a “social 
contract” with organizational stakeholders regarding impact on vital capitals.  

The quotients approach to non-financial sustainability metrics is consistent with GRI’s call 
for “sustainability context” in sustainability measurement and reporting. The sustainability 
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quotients of context-based sustainability management are Context-Based Metrics (CBMs). 
CBMs bring “context” into the business of designing and applying sustainability metrics, by 
factoring actual social, economic and/or environmental conditions in the world as they 
pertain to basic levels of human well-being (McElroy, 2009a). It’s a quantitative method for 
computing meaningful bottom lines for social, environmental and economic performance, 
being literal measures (absolute, not relative) of true sustainability performance. Thus, 
impacts on water and other natural resources are measured against empirical rates of 
regeneration and/or waste assimilation, and impacts on society and economy are measured 
against human, social and/or infrastructure conditions – all relative to levels required to 
ensure human well-being. The question that a sustainability metric must answer is not a 
monetary one; rather it is a normative one: Were the organization’s impacts on vital capitals 
what they should have been in order to ensure stakeholder well-being? (McElroy, 2009b). 
There’s a growing body of research which integrates and emphasis the subject of “needs, 
well-being and quality of life” into the context of sustainability (Costanza et al., 2007; 
Rauschmayer et al., 2008). If organizational sustainability policies and strategies want to be 
successful, they have to influence our quality of life in positive ways. 

(2) System Dynamics 

The BSC approach is also still in its infancy in using impact modeling to both predict and 
measure the effects of Balanced Scorecard interventions, changes in strategy, and changes in 
policy, program and project interventions on organizational performance (Firestone, 2006). 
Efforts to remedy this problem have begun, and focus around the use of System Dynamics 
and statistical analysis. Since 1997, a considerable literature has developed proposing or 
illustrating the use of System Dynamics to investigate the impact of BSC interventions of 
performance. Cavaleri & Sterman (1997) advocate designing System Dynamics interventions 
in advance in order to perform impact forecasting and later evaluation. Wolstenholme (1998) 
specified three ways in which System Dynamics could be used to develop Scorecard systems. 

First, it can be used to model relationships among components of a strategic vision in strategy 
maps. Second, it can be used to develop dynamic relationships in sub-models. Third, it can be 
used to model specific, but still high-level relationships dealing with trade-offs among 
performance measures. 

System Dynamics used in conjunction with the AQBLSC allows explicit specification of 
hypotheses about causal influences and single- and double-loop feedback effects. When 
System Dynamics is combined with experimental or field-based data collection and statistical 
analysis, it is possible to test ideas about the impact of interventions connected to the 
scorecard’s critical performance indicators (Thompson & Cavaleri, 2009). 

7.Conclusions 
 
We have explored two different dimensions of organizational sustainability with their 
corresponding metrics; thus creating a new strategic map for 21st century business that we 
call the AQBLSC, a tool for connecting organizational learning and innovation with 
corporate social responsibility and sustainability. In our evolutionary view of Performance 
Scorecards, this also means the ‘creative destruction’ of the original BSC, while evolving to a 
next level of development. 
 
We think the AQBLSC successfully integrates the Adaptive Scorecard and TBL, making a 
distinction between “drivers” of performance and the actual stakeholder satisfactions, 
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outcomes and impacts. Organizational sustainability (and change) management is a broad 
field. It encompasses both the fields of KM and Corporate Sustainability Management. They 
should preferably not be confined to a specific function or department. They are everybody’s 
business and an integral part of everyone's tasks. We need to rediscover the source of 
performance improvement in “inside knowledge” (Fearon & Cavaleri, 2006). 

The AQBLSC provides executives with a more dynamic knowledge-based framework that 
accounts for more of the core competencies and sustainable sources of competitive advantage 
that organizations are currently seeking to leverage. While the BSC has gained popularity, in 
large part due to its simplicity and ease of use, the increasing competitive pressures on firms 
today are leading executives to pay greater attention to knowledge-based intangibles and 
subtler forms of intellectual capital.  We believe the AQBLSC will serve to open the door to 
an important dialogue between theorists and practitioners on future directions of measuring 
organization performance.  

This dialogue takes place in the context of an increasing number of similar discussions about 
well-being at a national (Stiglitz et al., 2009) and European level of analysis (Commission 
EC, 2009). Here the issue is measuring the progress in the world, beyond GDP. Economic 
indicators such as GDP were never designed to be comprehensive measures of well-being. 
The same evolutionary process is at work here: complementing GDP with environmental and 
social accounts, changing the emphasis from measuring economic production to measuring 
human well-being.  

Acknowledgements 
 
This paper is revised version of a paper written by Firestone, Hadders & Cavaleri (2009). 
 
We thank Mark McElroy of the Center for Sustainable Innovation for his highly beneficial 
contribution to the discussions leading to this paper.  



16 

 

References  
 

Burgelman, R. (1981). Intraorganizational ecology of strategy making and organizational 
ecology. Organization Science, Vol. 2, No. 3, 239-262. 

Cavaleri, S. & Sterman, J. (1997). Towards evaluation of systems thinking interventions; a 
case study. System Dynamics Review, 13 (2), 171-186. 

Cavaleri, S. & Seivert, S. (2005). Knowledge Leadership. The Art and Science of the 
Knowledge-based Organization. Burlington: Elsevier Butterworth-Heinemann.  

Commission of the European Communities Communication. (2009). GDP and beyond. 
Measuring progress in a changing world. Brussels: European Commission.  

Costanza, R. (1992). Toward an operational definition of ecosystem health. In R. Costanza,  
B.B. Haskell, B.G. Norton (Eds.), Ecosystem health: new Goals for Environmental 
management (pp. 239-256). Washington, DC: Island Press.  

Costanza, R. & Daly, H. E. (1992). Natural capital and sustainable development. 
Conserv.Biol. 6, 37-46. 

Costanza, R. , Fisher,B., Ali,S., Beer, C., Bond, L., Boumans, R., (2007). Quality of life: An 
approach integrating opportunities, human needs, and subjective well-being. Ecological 
Economics, 267-276 

Daly, H. E. & Cobb Jr. J.B. (1994). For the common good. Boston: Beacon Press. 

Doppelt, B. (2008). The Power of Sustainable Thinking: How to create a Positive Future for 
the Climate, The Planet, Your organization and Your Life. London: Earthscan Publishing. 

Drucker, P. (1966). The Effective Executive. New York: Harper & Row.  

Elkington, J. (1997). Cannibals With Forks: The Triple Bottom Line of 21st Century Business. 
Gabriola Island: Chapstone Publishing. 

Elkington, J. (2001). The ‘Triple Bottom Line’ for 21st-century Business. In R. Starkey & R 
Welford (Eds.), The Earthscan Reader in Business & Sustainable Development (pp. 20-
43).  London: Earthscan.  

Fearon, D.S. & Cavaleri, S.A. (2006).  Inside Knowledge, Rediscovering the Source of 
Performance Improvement. Milwaukee Wisconsin: ASQ Quality Press.  

Firestone, J. & McElroy, M. (2003). Key Issues in the New Knowledge Management. 
Burlington, MA: Elsevier Butterworth-Heinemann.  

Firestone, J. & McElroy, M. (2004). The Open Enterprise. Retrieved from 
http://www.dkms.com/papers/openenterpriseexcerptnumb1final.pdf 

Firestone, J. (2006). The Balanced Scorecard: Developments and Challenges. Alexandria, 
VA: The Adaptive Metrics Center. 
 
Firestone, J. (2006a). From the Balanced Scorecard to the Adaptive Scorecard: An Adaptive 

Maturity Model. Business-IT strategies, Cutter Consortium, Vol. 9., No 10. 



17 

 

Firestone, J., Hadders, H. & Cavaleri S. (2009). Measuring Organizational Sustainability: The 
Adaptive Quadruple Bottom Line Scorecard. In: Proceedings of  The 6th International 
Conference on Intellectual Capital, Knowledge Management and Organizational 
Learning.. Montreal, Canada. 

Hadders, H. & Miedema, J. (2009). Leader Fairness, Social Contract and Corporate 
Sustainability Performance. In Proceedings of the 5th European Conference on 
Management, Leadership and Governance. Athens, Greece. 

Hitt, M.A. & Ireland, R. D. (2002). The Essence of Strategic Leadership: Managing Human 
and Social Capital. The Journal of Leadership and Organizational Studies, Vol 9, No 1, 
3-14 

Holling, C.S. (2000). Theories for sustainable futures. Conserv.Ecol. 4(2). 

Hooker, C. & Brinsmead, T. (2005). Sustainabilities. A systematic framework and 
comparative analysis. Kenmore: CCSD.  

Hrebeniak, L. & Joyce, W. (1985). Organizational Adaptation: Strategic Choice and 
Environmental Determinism. Administrative Science Quarterly, Vol. 30, No. 3, 336-349. 

Jorna, R. (2006). Sustainable Innovation. The organizational, human and knowledge 
dimension. Sheffield: Greenleaf Publishing Ltd.  

Jorna, R. J., Hadders, H. & Faber, N. (2009). Sustainability, Learning, Adaptation and 
Knowledge Processing. In: W.R. King (Ed.),  Knowledge Management and 
Organizational Learning, Annals of Information Systems 4. New York: Springer Verlag 

Kaplan, R. & Norton, D. (1996). The Balanced Scorecard.  Boston, MA: Harvard Business 
School Press.  

Maturana, H. & Varela, F. (1980). Autopoiesis: The Organisation of the Living. Boston: 
Reidel. 

McElroy, M. (2002). “Deep”knowledge Management and Sustainability. Hartland: Center 
for Sustainable Innovation. 

McElroy, M. (2003). The new knowledge management: complexity, learning and sustainable 
innovation. Burlington: Butterworth-Heinemann.  

McElroy, M. (2006a). The Sustainability Code: A Policy Model for Achieving Sustainability 
in Human Social Systems. Hartland: Center for Sustainable Innovation. Retrieved from 
www.sustainableinnovation.org/The-Sustainability-Code.pdf. 

McElroy, M. (2006b). Social Footprint: Proof of Concept. Hartland: Center Sustainable 
Innovation. Retrieved from www.sustainableinnovation.org/Social-Footprint.pdf. 

McElroy, M. (2008). Social Footprints: Measuring the Social Sustainability Performance of 
Organizations. PhD Thesis. Groningen: University of Groningen. 

McElroy, M. (2009). E-mail communication relating AQBL and the Adaptive Scorecard. 



18 

 

McElroy, M. (2009a). True Sustainability Index tm . Hartland: Center for Sustainable 
Innovation. Retrieved from http://www.sustainableinnovation.org/Sustainability-
Index.pdf 

McElroy, M. (2009b) Putting the Triple Bottom Line to Work. Waltham: Deloitte Center for 
Sustainability Performance. Retrieved from http://www.greenbiz.com  

McElroy, M., Jorna, R.J. & Van Engelen, J. (2007). Sustainability Quotients and the Social 
Footprint. Corporate Social Responsibility and Environmental Management 15, 223-234. 

Meadows, D.H., Meadows, D.L. & Randers, J. (1992). Beyond the limits. White River 
Junction, VT: Chelsea Green Publishing,  

Norton, B.G. (1992). A new paradigm for environmental management. In R. Costanza,  B.B. 
Haskell, B.G. Norton (Eds.), Ecosystem health: new Goals for Environmental 
management (pp. 23-41). Washington, DC: Island Press.  

Porritt J. (2005). Capitalism as if the World Mattered. London: Earthscan.  

Rauschmayer, F., Omann,I., Frühmann,J., Bohunovsky, L. (2008) What about needs ? Re-
conceptualising Sustainable Development. Vienna: Seri 

Senge, P.M. (1990). The Fifth Discipline; The Art & Practice of The Learning Organization. 
New York: Doubleday.  

Senge, P., Scharmer, C.O., Jaworski, J., & Flowers, B.S. (2005).  Presence. An Exploration 
of Profound Change in People, Organizations, and Society. New York: Doubleday. 

Senge, P., Smith,B., Kruschwitz, N., Laur, J. & Schley, S. (2008). The necessary revolution: 
How individuals and organizations are working together to create a sustainable world. 
New York: Doubleday. 

Solow, R.M. (1991). Sustainability: an Economist’s Perspective. Woods Hole, 
Massachusetts, USA: Marine policy Center, WHOI. 

Stiglitz, J.,  Sen, A. & Fitoussi, J.M. (2009). Report by the Commission on the Measurement 
of Economic Performance and Social Progress. Paris: Insee. 

Thompson, J.P. & Cavaleri, S. (2009). Dynamic Knowledge, Organizational Growth, and 
Sustainability: The Case of Prestwick Memory Devices. Accepted for publication in the 
Journal for International Studies in Management and Organization. 

Voinov, A. & Farley, J. (2007). Reconciling sustainability, systems theory and discounting. 
Ecological Economics 63, 104-113 

Wackernagel, M. & Rees, W. (1996). Our ecological footprint-reducing human impact on the 
earth. Gabriola Island: New Society Publishers. 

White, A.L. (2007). Is it Time to Rewrite the Social Contract? San Francisco: Business for 
Social Responsibility,  

Wolstenholme, E. (1998). Balanced Strategies for Balanced Scorecards: The Role of System 
Dynamics in Supporting Balanced Scorecard and Value Based Management. In Proceedings 
of the 1998 International System Dynamics Conference. Quebec, Canada. 


