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4. INTRODUCTION
Since the Industrial Revolution, there was a steep increase of the concentration of greenhouse gas
emissions due to a major dependence on fossil fuels, such as coal and oil. These emissions are
partly the cause of global warming we are suffering now. We start to recognize that the
environmental footprint outpaces the biosphere’s capacity (Borucke et al, 2012). The negative
effects as result of this disparity become increasingly visible, including rising sea levels and extreme
weather events.
The awareness of global warming challenges led to the adoption of the first, universal global climate
deal at the Paris Climate Conference in December 2015 by 195 countries. Their aim is to limit
average global warming to below 2°C above pre-industrial levels – or to below 1.5°C, if possible.
The global agreement sets out a trajectory towards this goal with a mutual focus on reduction of
greenhouse gas emissions and increased transparency and accountability (EC, 2015). Gradually
sustainable development initiatives have been implemented to address the demand and
expectations of society (Szekely et al, 2005).
Szekely (2005) states however that pitfalls occur “when companies view sustainable development
as a mere regulatory compliance issue and addresses it through typical environmental, health and
safety programs.” It is important to embed sustainable development initiatives in the overall
business strategy and including them already in the strategic business modeling process (Short,
2012). There is empirical evidence (William et al, 1998) that the integration of environmental
concerns in the strategic planning process positively relates to financial and environmental
performance.
If companies start with implementing strategies with environmental, social and economic
dimensions, it is interesting to measure the impact on performance accordingly. However,
measuring the impact of sustainable development on different aspects of performance (economic,
social and environmental) encounters growing difficulty. According to Bourne et al (2003) traditional
performance measures had already by the 1980s been criticized to be inappropriate for managing
businesses. Due to the financial and internally focused character of traditional performance
measures, they were criticized for fostering short-term decision making and their inapplicability to
manage modern, complex organizations. The Balanced Scorecard (BSC) of Kaplan and Norton
(Kaplan et al, 1992) was intended as solution to this problem.
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The framework was developed to measure organizational performance using a more balanced set
of performance measures and to give managers a more comprehensive view of the business. The
customer, internal business and innovation and learning perspectives were added to the financial
perspective.
As the BSC was not designed to consider community perspectives, The Triple Bottom Line (TBL)
of John Elkington (Elkington, 1997) followed as new tool for measuring organizational performance
with a much wider stakeholder perspective, focusing on the three bottom line dimensions of
performance (social, environmental and economic). He argued that an organization should
measure its performance in relation to all stakeholders affected by the organization and attend its
impacts on the natural environment and on society, as it strives for profit. However, the practical
implementation in performance measurement systems was not successful (Hubbard, 2006).
The MultiCapital Scorecard (MCS), originally developed in 2013 by Martin Thomas and Mark
McElroy, could help address the challenge of operationalizing this multi-dimensional approach to
performance measurement. The MCS is fundamentally a sustainability performance measurement
tool which takes into account the impact of human activities on all vital capitals (natural, human,
social & relationship, constructed and economic) (Thomas and McElroy, 2014).
While it is very true that most existing organizations do not measure, manage and report their
performance in context-based, triple bottom line terms, it is also true that most models used to plan
and assess future businesses (i.e., as business models in scenario planning tools) do not take such
steps either. So it is value-adding to set up an attempt to (a) rigorously assess the estimated
performance of prospective business models using the scoring function of a context-based, Triple
Bottom Line performance measurement tool, and (b) to do so in way that also involves the
integrated use of a business modeling tool.
By integrating the MCS with the Value Management Platform (VMP), a tool to model business
change, this thesis aims to contribute to academic knowledge by demonstrating that
multidimensional performance measurement tools (like the MCS), in combination with a business
modelling tool (like the VMP), can support strategic decisions in the process of business planning
and modeling. Besides that, we show that it is possible to backcast, by a way of modelling, from
the desirable, future performance of an enterprise. Backcasting involves setting future targets and
then determining which intermediate steps are needed to attain the desired state (Robinson, 1982).
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These challenges can be summarized in the research objective of this thesis:
Integrating the MultiCapital Scorecard with VDMBee’s Value Management Platform, in the context
of a sustainable energy production case-study in which multicapital performance measurement is
used in support of business modelling.
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5. BACKGROUND
In the first phase (Reporting 1.0), some companies started reporting on social and ecological
issues, next to the financial performance. However, this reported information remained superficial
and was fragmented. In 1997, John Elkington institutionalized the term “Triple Bottom Line”
(Elkington, 1997), which gave rise to the area of Reporting 2.0. Businesses aimed to report
comprehensively on the three bottom line dimensions of performance (i.e., social, environmental
and economic), leading to gradual improvement of the quality of reports. Yet, those reports fail to
address the Sustainability Gap (Thurm et al, 2018). Most businesses, that is, fail to take into
account the limits and demands placed on environmental and social resources, levels that either
must not be crossed, such as the emission of greenhouse gases, or must be maintained at some
level, such as government services, when reporting on the company’s performance. The Reporting
3.0 movement aims at closing this gap by reporting the information relative to the different capitals’
limits involved (r3.0,2019).
r3.0, formerly known as Reporting 3.01, plays a pioneering role in this third phase of reporting. r3.0
is a global common good non-profit platform that crowdsources recommendations for necessary
transformations and next-generation practices as response to the negative ecological and social
evolutions. It acts as a think tank in the broader reporting field “in order to achieve a thriving,
regenerative and distributive economy and society” (r3.0, 2019).
r 3.0 publishes “Blueprints” (currently there are eight2) that identify the gap between current practice
and necessary progress and offers recommendations to fill those gaps. r3.0 wants to guide
businesses in standardizing the practical use of Context-Based Sustainability (CBS). CBS is a
performance measurement method originally developed by Mark McElroy starting in 2005 (McElroy
et al, 2007; McElroy, 2008). CBS is context-based in the sense that it assesses performance
relative to social, economic and environmental thresholds and not just in incremental terms.
Thomas and McElroy (2016) define a threshold as “either an upper or lower limit in the supply of a
capital stock” such as the amount of renewable water in a watershed and the size of the population
it can support. It takes effort to include different contextual circumstances when measuring,
managing or reporting the sustainability performance of an organization. These circumstances
involve an organization’s stakeholders and its impacts on vital capitals (McElroy, 2013).

1
2

Reporting 3.0 recently rebranded to r3.0. You can visit their new website on https://www.r3-0.org
Blueprints Overview at https://www.r3-0.org/projects/
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These vital capitals are six broad categories of capital that stems from capital theory in the
sustainability and economics literature (Harris, 2000; Spangenberg, 2001): economic, social and
relationship, natural, human, constructed and intellectual (figure 1). The intellectual capital is mostly
embedded in the other five. To ensure human well-being all six are required. Thomas and McElroy
define sustainable as “maintaining all vital capitals in sufficient supply” (Thomas et al, 2016).

Figure 1: Vital capitals and the triple bottom line (Source: Thomas, M. and McElroy, M. (2016). The
Multicapital Scorecard. P.33)

To attend to the quality and sufficiency of all their vital capitals, organizations should define
meaningful norms. These norms indicate what their impact on the vital capitals should be in order
to perform sustainably. A fair and proportionate share of thresholds is allocated to organizations
and the preferable impact on vital capitals is thus determined relative to their “fair shares” of
available multicapital resources (Thomas and McElroy, 2014). In the case of natural capital, for
example, a fair and proportionate share of available natural resources is allocated to organizations.
The sustainability performance of an organization is thus calculated following this formula,
initialized by McErloy in 2013:

𝑆𝑢𝑠𝑡𝑎𝑖𝑛𝑎𝑏𝑖𝑙𝑖𝑡𝑦 𝑃𝑒𝑟𝑓𝑜𝑟𝑚𝑎𝑛𝑐𝑒 =

𝐴𝑐𝑡𝑢𝑎𝑙 𝐼𝑚𝑝𝑎𝑐𝑡 𝑜𝑛 𝑎 𝑉𝑖𝑡𝑎𝑙 𝐶𝑎𝑝𝑖𝑡𝑎𝑙
𝑊ℎ𝑎𝑡 𝑡ℎ𝑒 𝑖𝑚𝑝𝑎𝑐𝑡 𝑜𝑛 𝑡ℎ𝑒 𝑠𝑎𝑚𝑒 𝑉𝑖𝑡𝑎𝑙 𝐶𝑎𝑝𝑖𝑡𝑎𝑙 𝑚𝑢𝑠𝑡 𝑏𝑒 𝑖𝑛 𝑜𝑟𝑑𝑒𝑟 𝑡𝑜 𝑏𝑒 𝑆𝑢𝑠𝑡𝑎𝑖𝑛𝑎𝑏𝑙𝑒

It is possible that the numerator is larger than the denominator (i.e., the actual impact is higher than
the desirable impact). To assess the sustainability performance, a context-based scoring
convention is adopted.
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The convention states that for societal quotients, scores ³ 1.0 are sustainable, < 1.0 are
unsustainable. For environmental quotients, scores £ 1.0 are sustainable, > 1.0 are unsustainable.
For example, if water consumption of 1.5 million liter/year (numerator) is measured against an
allocation of available renewable supplies of 1 million liter/year (denominator), the sustainability
performance ratio equals 1.5 which is unsustainable score for an environmental quotient.
CBS, originally restricted to social and environmental performance, was extended by Thomas and
McElroy to address financial performance as well. As a result, a fully operationalized and contextbased, Triple Bottom Line performance measurement tool was born, branded as the Multicapital
Scorecard (MCS) (MultiCapital Scorecard, 2013). The MCS calls for assessment of performance
against sustainability targets or norms but does not prescribe them. Instead, the MCS relies on
results of organization-specific analyses to identify relevant “areas of impact” (AOIs). So, the MCS
requires organizations to assess and manage in stakeholder-centric way their impacts on all types
of vital capitals and to set purposeful norms for their performance to be sustainable in their own
context (Thomas and McElroy, 2014).
Alternatives methods and standards (such as Integrated Reporting framework, Common Good
Balance sheet, Future Fit Business Benchmark) does not asses performance relative to
sustainability norms. Their indicators of sustainability performance solely measure the impact and
asses the size and changes between consecutive years. (McElroy, 2019),
If the MCS is compared with the BSC of Kaplan & Norton, it can be identified that the BSC does
not incorporate employee, supplier or community perspectives on firm performance (Mooraj et al.,
1999). Hubbard (2006) states that this performance measurement system is “primarily a tool to
measure external and internal economic value”, not a tool for assessing sustainability performance.
Further, the BSC is not context-based and not multicapital-based, what is however the case for the
MCS, due to its CBS roots.
In this thesis, the MCS is used in an integrated way with the Value Management Platform (VMP),
a business modelling tool. The VMP is a tool developed by the Dutch company VDMbee to discover
business ideas, rationalize strategy and analyze scenarios for successful business models
(VDMbee, 2016). It is empowered by an industry-standard metamodel, called the “Value Delivery
Modelling Language” (VDML), which is owned by the Object Management Group (OMG).
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The purpose of VDML is to provide a standard modeling language for the analysis and design of
enterprise operations with particular focus on the creation and exchange of value. (VDML, 2018).
VMP applies the VDML for the purpose of strategic and continuous planning. The platform provides
an interactive interface to support managerial decision making and strategy development,
execution and evaluation. Primarily it focuses on how different businesses can evolve over time by
envisioning different plans to new or radically transformed businesses.
VMP allows businesses to describe their current situation (As-Is Phase) and the future strategic
directions they are willing to pursue (To-Be Phases). For planning a desired innovation or
transformation in a business model whilst modelling value creation and demonstrating the impact
on the organization and its value objectives, the Continuous Business Model Planning (CBMP)
method (Poels et al, 2019) has been proposed. According to this method, a strategic initiative of
an organization (or group of organizations) is expressed as an ecosystem of interacting business
models of this/these organization(s), its/their partners and its/their customers. The method
distinguishes three stages in its application: Discover – Prototype – Adopt (Figure 2)

Figure 2: Graphical representation of the CBMP-method
(Source: https://vdmbee.com/work/training-and-certification/)

“Discover” (VDMbee, 2019) covers the creative part of the method to build understanding and
consensus of how things work or should work. This stage is divided in five steps (Poels et al, 2019).
It is possible to omit certain steps or to adjust them later on. First, the context of a strategic initiative
is determined. Second, the business ecosystem and business models are described using the
Business Model Canvas of Alexander Osterwalder (Osterwalder et al, 2010). Third, the value
streams of the activities of business ecosystem participants are mapped that are needed to deliver
value propositions in the business ecosystem.
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Fourth, a value creation design is set up using the strategy map technique for cause-effect value
creation (Poels et al, 2018). This technique is based on the strategy maps of Kaplan & Norton
(Kaplan et al, 2004). Finally, there is a call to action step in which stakeholders will decide if they
proceed or not, based on the findings of the Discover stage.
“Prototype” covers the analytical work of transforming the results of the Discover stage into a multiperspective ecosystem of structured business models. The description of business models should
be interconnected and mutual consistent before they are presented in a Business Model Cube, as
explained in (Poels et al, 2018). In “Adopt” dashboards are developed to present the results of
Prototype in an interactive way focusing on the demonstration of the impact on the organization
and his value objectives. In relation to the dashboards alternative scenarios can be developed for
the same organization to analyze which choices lead to the preferred outcomes.

8

6. RESEARCH METHODOLOGY
The integration of the VMP and the MCS will be investigated within the context of a sustainable
energy production case-study. In fact, the case is developed as a fact-based realistic simulation of
how the integrated VMP-MCS methodology can be used in a sensible way to plan, model and
assess prospective new business models before they become operational, accounting for contextbased, triple bottom line performance.
The case consists of a fictitious energy company Greenlight Power (Greenlight Power, Inc. or
GPI) that decided to take on the challenge to transition from an energy production based on nonrenewable sources (resources contributing to global warming like fossil-based fuels) to one with a
focus on renewable sources instead (resources that are more differentiated and do not contribute
to global warming like wind, solar and nuclear energy). The case was developed by Mark McElroy,
the founder and executive director of the America-based Center for Sustainable Organizations
(CSO) and co-author of The MultiCapital Scorecard (Thomas and McElroy, 2016).
Case studies (Zaidah, 2007) are used to explore and investigate an actual real-life subject by
analyzing a limited number of conditions and their relationships. A case-study as form of qualitative
research gives the opportunity to gain contextual, in-depth knowledge about a specific real-life
phenomenon (Baxter et al, 2008). Further, as far as we know, the integration of VMP and MCS will
be investigated for the first time. So, the use of a case-study as research design is suitable to test,
evaluate and demonstrate the integrated VMP-MCS methodology. And, as the methodology is
designed for use by managers of organizations, our case involved an organization accordingly.
The case-study is derived from a contemporary challenge where the energy companies need to
deal with. The negative repercussions due to the growing disparity between the environmental
footprint’s annual demands and the biosphere’s capacity (Thomas et al, 2016), are becoming more
and more clear. It gives urge to a transition of the energy industry to a more sustainable way of
energy production. To be able to meaningful assess the performance of electricity producers
operating under new business models in the future, a scenario where the electricity producers
continue to operate under the current business model is necessary for comparison purposes.
Accordingly, two scenarios are defined to estimate and compare future performance: The Business
As Usual scenario expresses no ambition to change the current business model, while the
Transformed Business scenario models the transition of the business model.
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The GPI case-study is based on the experiences of Orsted in Denmark and AEP in the U.S., two
energy companies that are in the midst of making the transition to an energy production based on
solely renewable resources. As they are covering this contemporary challenge in real life, their
information is extremely valuable for our case-study. Relevant data for the simulation of GPI were
sourced from the sustainability reports of both companies. A recent report from AEP and Orsted
about their own plans is included by reference and can be downloaded here: AEP
http://www.aepsustainability.com; Orsted- https://orsted.com/en/Sustainability. The knowledge from

these reports is further supplemented with the latest data from the U.S Energy Information
Administration, which can be consulted at https://www.eia.gov.
The case-study revolves around an energy company that has the aim to transform its business
model to a new one grounded in the principles of sustainable energy production. The desired future
performance will be specified through concrete targets related to the level of greenhouse gas
emissions, the return on equity and the funding of a climate fund. To be able to estimate and
rigorously assess the performance of GPI operating under the prospective new business models
in a context-based, triple bottom line way, several intermediate steps towards the desired state
should be planned and modelled accordingly. So, the prospective business models will first be
planned and modelled in VMP which supports the back-casting method through the use of different
phases. Where after, the model can be tested, and the performance can be estimated.
A single Area Of Impact for each of the three bottom lines of performance is defined. These AOIs
will serve as indicators for performance and are chosen based on what might reveal differences in
performance between the Business as Usual and Transformed Business scenarios. For the
sustainability assessment of the performance itself, we rely on the MCS.
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7. THE CASE-STUDY: GREENLIGHT POWER, INC.
A. Storyline of the Greenlight Case

i.

Business problem facing GPI
Greenlight Power (Greenlight Power, Inc. or
GPI) is a simulated energy company that provides
electricity to a population similar to Vermont, around
six hundred thousand inhabitants.

From some sort of existential threat and the opportunity associated with being an early mover, they
have made the decision to transition from an energy production based on non-renewable
resources (fossil-based fuels like coal and natural gas) to one with focus on renewable resources
that do not contribute to global warming (like wind, solar, nuclear) instead. This transition is planned
over five different periods, starting in 2020 and ending in 2050, wherein gradually new technologies
and innovations should come into play.

ii.

Two scenarios

Two scenarios for GPI (table 1) were analyzed to properly compare different aspects of
performance over several periods and to assess the overall sustainability performance of both
scenarios. They have three main points of difference.
In the Business As Usual (BAU) scenario, GPI has no intention to transform their business
models. They do not invest in sustainable generation technologies and maintain their commitment
to fossil fuels. They mainly invest in expansion of the existing infrastructure to efficient and more
productive practices. As a consequence, their way of doing business and production stays the
same. They will have the same sort of technologies and resources throughout the different periods.
In terms of assessment of their performance, their main interest is the economic performance of
the company. However, they do manage their environmental impacts to some degree.
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In the Transformed Business (Tr. Bus.) scenario, GPI takes up the challenge to transition to an
energy production based on renewable energy resources. So, resources that are more
differentiated and do not contribute to global warming. By 2050, they want to reduce the use of
fossil fuels to zero. So, investments in new and sustainable technologies are unavoidable as well
as external financial support for these projects. We included investments in solar and wind parks,
storage technologies and a nuclear plant. Their assessment of performance is more differentiated
as well, with a small preference for the social and environmental performance.

Transformation

A: Business As Usual (BAU)

B: Transformed Business (Tr. Bus.)

Investments in the expansion of existing

Investments in new, sustainable

production infrastructure

generation technologies/innovations

Energy mix

Maintained commitment to fossil fuels

Performance

Focus on economic performance

Increased use of sustainable energy
resources
Balanced focus on all aspects of
performance

Table 1: Summary of the main differences between both scenarios
Both scenarios are developed in VMP as a succession of steps, called Phases. In the case, five
consecutive phases were defined (2020, 2025, 2030, 2040 and 2050). 2020 is called the As-Is
Phase, the situation as how GPI operates today. The other phases are defined as the To-Be
Phases, the intermediary steps describing how GPI may feasibly operate to bring it closer to its
goal in a phased manner.

iii.

Integration of VMP and the MCS

The first step of the integration consists of recognizing the relevant stakeholders and impacted
capitals (table 2) for each of the three bottom lines of performance. A single Area Of Impact (AOI)
was attributed as indicator accordingly.
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These AOIs are defined by Thomas and McElroy (2016) “as discrete impacts of an organization on
vital capitals” (p. 54), either as they are already taking place or as they should be taking place.
They are chosen based on the duties and obligations owed to the stakeholders of GPI to manage
one’s impacts on vital capitals in ways that can affect their well-being and based on what might
reveal differences in performance between both scenarios.

Table 2: Summary of stakeholders, AOIs and context-based metrics
Climate Change Adaptation serves as the AOI for the social bottom line. The concept of ‘climate
change adaptation’ is the whole of social programs and changes to infrastructure that has to be
made to handle the accelerated climate change caused by global warming. Examples are the
preparation of agriculture and homes against changing weather conditions or the elevation of dikes
against higher sea levels. The ambition of transition to an energy production based on renewable
energy resources will probably go hand in hand with efforts for improving its social impacts,
assuming that the Electricity Consumers are the direct recipients of the adaptation benefits resulting
from GPI's impacts on human, social and external economic capitals. GPI recognizes the damage
that is caused by fossil fuels and it is aware that they will exist for many more years. So, it is their
duty to support programs that try to deal with the effects of global warming. The funding (measured
in million $ / year) serves as context-based metric.
The Climate System is the AOI of the environmental bottom line. Electricity Consumers are directly
affected by environmental issues resulting from GPI's impact on natural capital. It is their duty to
reduce greenhouse gas emissions to a sustainable level as specified in a science-based global
warming mitigation scenario.
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Therefore, greenhouse gas emissions (measured in metric ton CO2) serve as a context-based
metric. Obvious differences in environmental impacts will occur between the two scenarios.
For the economic bottom line, we opt for the Financial Performance of the company as AOI.
Financial performance is represented in this case by the context-based metric, Return On Equity
(measured as percentage). Shareholders (i.e., the owners of GPI) are the direct recipients of the
financial performance resulting from GPI's impact on the internal economic capital. Indeed, the
transition to sustainable resources should presumably have an economic impact on performance,
quite possibly worsening such performance instead of improving it in the beginning. However, its
GPI’s duty to still maintain a flow of earnings into the organization at a level that meets the needs
of shareholders.
The stakeholders are modelled in the business ecosystem map of VMP, as presented under
Modelling in VMP (except for the shareholders, they are not modelled explicitly. They are seen as
part of GPI itself.). Each AOI is measured by means of a context-based metric to adequately assess
the performance in a triple bottom line and context-based way via the MCS. The VMP (figure 3)
produces the estimated performance per AI (via the corresponding context-based metrics) for both
scenarios, as presented in Expected Outcome. The estimated performance will be scored using
the scoring function of the MCS, as presented in Performance Reports. In the MCS, scores per
AOI are captured together with their applicable weights (which will differ between both scenarios)
leading to an overall triple bottom line performance score per scenario, which is presented in
Scorecard Implementation.

Figure 3: Flow of information from VMP to MCS
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B. Scenario A: Business As Usual
In the first place we want to understand the results and effects of the BAU scenario. What if GPI
does not change anything and continues to work like it has always done? The business model of
the BAU scenario and its estimated, context-based performances are presented underneath.

i.

Power Generation Portfolio

The power generation portfolio (figure 4) displays the mix of energy resources used to deliver the
demand of electricity consumers. For the BAU, it indicates the commitment to fossil fuels. However,
following the recent trends, we ascertain a change from coal-fired to gas-fired power generation
(EIA, 2013). The contribution of renewable resources stays flat throughout the different periods, as
they do not take part in the transformation journey.

Figure 4: Power Generation Portfolio of the BAU
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ii.

Modelling in VMP

The development of the scenarios is performed in VMP and as mentioned in chapter 5, the CBMPmethod is applied. However, as GPI does not want to transform their business models in the BAU
Scenario, nothing will be structurally changed throughout their consecutive To-Be Phases. Their
main goal is to achieve a high and steady financial performance, with a minor interest in their
environmental and social impact.
During the “Discover” stage, VMP offers different representations or diagrams to visualize how a
business in each phase should look like. Figure 5 defines the business ecosystem that binds all
stakeholders together. It determines the stakeholders (participants), as well as their essential
contributions (value propositions). Since there will be no structural changes in the BAU scenario,
their ecosystem in 2050 will be identical to this one of 2020.

Figure 5: Business Ecosystem Map - BAU (2020)
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A good way to describe how GPI operates and should operate in the future, is to make use of
Business Models. A business model (Osterwalder et al, 2002) defines how an organization creates
and delivers value for its stakeholders. In VMP, the Business Model Canvas by Alexander
Osterwalder (Osterwalder et al, 2010) is adopted as Business Model Framework for defining how
a business operates.
GPI consists of three departments (Greenlight Dirty Power, Greenlight Clean Power and Greenlight
Balancing) leading to the development of three Business Models (BM): Centralized Production
BM, Decentralized Production BM and Balancing BM. The business models of GPI’s consumers
and partners are not made explicit. So, the impact of changing value propositions of GPI on the
models of the consumers and partners is therefore not considered. However, consumer behaviour
is modelled by taking into account the changing expectation patterns, the increase in energy
demand and the upward trend of net metering
Below, each actor of the ecosystem is briefly explained with their function and essential contribution
in the ecosystem:
Electricity Consumers are the end users of the different electricity streams and value-added
services delivered by both GPI’s production departments. The case is designed in a way that 100%
of the electricity demand distributed by GPI. Not including a transmission system operator or
distribution system operator is a simplification of reality for the purpose of the thesis. We deem
adding complexity to the ecosystem would not have changed anything in terms of the goal. The
assumption was made that the demand volume would always be fulfilled by GPI, either by own
production or by reselling of purchased electricity. In the consecutive phases, a growing number of
consumers is expected to generate renewable power themselves. Via net metering programs they
will be able to tie into the grid to sell their excess energy to Greenlight Clean Power who then resells
these volumes to other consumers.
Greenlight Balancing is the business model owner of the Balancing BM. This department serves
as a database with all the market data on electricity demand and production data: consumer
demand volume, demand volume of value-added services, net metering volumes and contribution
percentages of energy resources in the generated electricity. Based on this information, this
department balances the supply and demand followed by an allocation to Greenlight Clean and
Dirty Power of the volumes they should deliver to consumers. So Balancing steers how the total
amount of electricity will be generated in both production departments.
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Greenlight Clean & Dirty Power are thus seen as two ‘clients’ of the Balancing division, even though
they are all part of the same company. Greenlight Balancing acts as an independent business unit
with its own cost structure and revenue stream.
This actor was implemented with the future-oriented opportunity of smart meters. The smart meters
will be connected with electricity systems that use computer technologies and computer intelligence
for generation, distribution and consumption of electricity in two directions. It allows electricity
companies to incentivize the consumption at time when pressure on the grid and prices are low.
Each household will have a smart meter making the usage of electric machines more efficient. For
example, a dishwasher or washing machine would have a program to start automatically when the
smart meter receives a signal of surplus electricity on the grid combined with low tariffs.
Greenlight Dirty Power is the business model owner of the Centralized Production BM. Figure 6
shows the Business Model Canvas of the Centralized Production in 2020. This department has a
centralized way of energy production with large, central electric generators. The fossil fuels coal
and natural gas serve as the primary resources and they are delivered by their respective suppliers,
Black Coal and Natural Gas. Greenlight Dirty Power delivers high emissions electricity (coalbased) and low emissions electricity (natural gas-based) to the electricity consumers. On top of
that, they provide value-added (VA) services to the market. VA services include energy packaging
options consisting of different mixtures of clean versus dirty, different mixtures/levels by time of day
and consultancy services to educate consumers how to save energy (like information on good
isolation, energy assessment of household equipment). The gain for the consumer is expressed as
a percentage use reduction.
Next to the retail market, this production department maintains trade operations with the wholesale
market (more details under Third Party Utilities). The costs and revenues are separated by
electricity type (high or low emissions) and by type of customer (electricity consumers or third-party
utilities). Their business is also subject to the influence of policies prescribed by the regulators
(more details under Regulators).
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Figure 6: Business Model Canvas Centralized Production (2020)
The Business Model canvasses of Decentralized Production and Balancing can be found in the
attachment 7.1.
Greenlight Clean Power is the business model owner of the Decentralized Production BM. This
department has a decentralized way of energy production in which a significant portion of the
energy is produced near where its consumed. Renewable generation technologies are the key
resources to generate electricity from wind & solar energy. We did not include a combustion based
renewable resource like biomass, due to rumors that it could be worse than coal
(https://burnedthemovie.com). Further, we discounted hydropower electricity because of its
location specific requirement of waterways.
Greenlight Clean Power delivers zero emissions electricity to the market and is also responsible
for providing certain value-added services to electricity consumers. With their installations
Greenlight Clean Power will be able to produce at least the production minimum of the regulators,
a minimum production volume expressed in MWh/year. The remaining part of zero emissions that
they cannot produce themselves, will be bought from the Renewable Partnerships. These
Partnerships are separate companies/ventures in which GPI has an ownership interest and which
they fund each year with a percentage of the revenues from Greenlight Clean Power. The
department Greenlight Clean Power will only buy power from (and not sell to) its Partnerships.
Electricity that GPI buys from the Partnerships would be lower priced than electricity that it buys
from 3rd-party utilities, as a kind of return on investment in the Partnerships.

19

Greenlight Clean Power will therefore try to buy first from these partnerships. Instead of investing
in own production capacity, we assume a more profitable use of the investments due to the
presence of scale-effects.
And just like Greenlight Dirty Power, Greenlight Clean Power is also involved in trade operations
with the wholesale market and subject to the influence of policies prescribed by the regulators.
For both production departments, we assume that the installations always operate at full capacity
level as far as it is not constraint by the regulators.
The Third-Party Utilities, usually producers, not consumers, produce similar types of electricity as
GPI for their own use on a municipal or village level. GPI will buy and sell excess power from/to
third-party suppliers if they have to deal with a shortage or surplus of electricity. The applied
wholesale pricing is also controlled by regulators and is lower than the price charged to consumers.
The Regulators control the pricing, set limits for emissions and determine production minima for
renewable energy. The pricing of GPI is shown separately on each electricity type. The production
departments set their own proposed pricing and then submit it to the regulators for their review and
approval. All pricing is regulated, and only approved pricing is allowed to be charged to consumers.
There is always a retail and wholesale price per energy type. For zero emissions, there are even
two wholesale prices: one in relation with third party utilities and the other in relation with the
partnerships. As said, the wholesale prices are always lower than the retail prices for consumers.
Further, regulators strive to push utilities to increase the proportion of renewable energy and
decrease the level of non-renewable energy. Therefore, they set strict maximum norms on
emissions for Greenlight Dirty Power and minimum targets on production volumes for Greenlight
Clean Power.
Regulators support utilities financially through subsidies. However, in the BAU scenario, there is
no plan to transform their business model, whereby the subsidies will be limited.
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Next, the value streams for GPI were developed. They define the activities that need to be
performed to deliver certain value propositions from a business model owner to another participant
in the ecosystem. GPI has three business models, delivering value propositions to various
participants in the ecosystem. Table 3 summarizes the outgoing value streams per business model.
The value streams that are not shown here can be found in the attachment 7.2.

Table 3: Summary of the Value streams in the BAU 2020
Figures 7, 8 and 9 are VMPs’ graphical representations of some highlighted value streams. Figure
7 indicates that Greenlight Dirty Power owns a coal plant that generates electricity for the
consumers and releases high emissions. Figure 8 shows the parallel situation for Greenlight Clean
Power. It produces zero emissions electricity with its own solar panels and windmills.

Figure 7: High emissions electricity delivery

Figure 8: Zero emissions electricity delivery
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Based on the market and production data, Greenlight
Balancing (figure 9) balances supply and demand and
allocates to both Greenlight Dirty and Clean Power the
volumes they should deliver to the electricity consumers.

Figure 9: Information relating to the demand
Strategy map is the last type of diagram in the “Discover” stage that VMP has available to visualize
a business. In VMP, there is an extended version of the well-known Kaplan & Norton strategy map
used (Kaplan et al, 2004). Strategy maps specify the key values and visualize the different causeeffects relating to the creation of value per Business Model. They are the base of the following
phase, the “Prototype” Stage.
For each of the three business models, a detailed story of value creation was setup through drawing
all the key values and showing the arrow flows. As the BAU will maintain its commitment to a
centralized way of electricity production during the following phases, the upper part of the strategy
map of the Centralized Production Business Model is highlighted (figure 10). The complete strategy
maps of all the business models can be found in the attachment 7.3.

Figure 10: Upper part of the strategy map of the Centralized Production BM in the BAU of 2020
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In the BAU scenario, GPI’s main interest in terms of assessment of their performance is the
economic performance of the company (i.e. profit). However, we want to compare the social and
environmental performance as well with the Transformed Business Scenario. That explains why
GPI in the BAU scenario also measures its social and environmental performance, using Funding
for Climate Change Adaptation and Emissions.
The funding for climate change adaptation gets influenced by the Revenues of Greenlight Dirty
Power (million $/year) and a variable contribution percentage (%). It’s the social duty of this
polluting production department to fund programs that help people to coop with changes of the
climate. The funding is linked with a percentage to the revenues to stress that the largest companies
should contribute the most.
Profit is the result of the total revenue (million $/year) and the total cost (million $/year) of the
department. Revenues originate from high and low emissions electricity delivery to consumers and
third parties, as well as from the delivery of value-added services to consumers. The total cost is
aggregated from the different direct costs linked to its activities and the overhead. The overhead
contains general costs like sum of paid rent, maintenance of plants, administrative costs and loans
of workers. For simplification, it’s calculated as a percentage of the direct costs.
The Emissions Dirty is the total of the emissions (million Metric ton CO2/year) released when
burning coal and natural gas to generate high and low emissions electricity. The total emissions
are a result of the production volumes (MWh/year) and the amount of emissions per energy
resource (Metric ton CO2/MWh). The production volumes, in turn, are defined as the minimum of
the available capacity level and regulator constraint. If the emissions maximum is higher than the
full capacity, the plant will produce on full capacity. Otherwise, GPI obeys the constraint and
produces the maximum allowable norm, which can be lower than its full capacity level.
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During the “Prototype” stage, structured models are created from the developed “Discovery”
diagrams (business ecosystem, business model canvasses, value streams, strategy maps),
namely a Business Model Cube. A BM cube offers for each business model a structured
representation consisting of six dimensions (Customers, Value Propositions, Activities,
Competencies, Partners and Values) and relationships to wire them together (figure 11 is just a
simple representation. The cubes are interactive objects in VMP itself, each side presenting one of
the six dimensions).

Figure 11: BM-cube of the Centralized Production in the BAU scenario
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In VMP, two levels of values are defined: Business Model-level and Plan-level. Values at Business
Model-level are captured in the My Proposition of the BM Cube. My proposition defines a
proposition that defines and measures the values that the owner of business model captures from
its role in the ecosystem. In brief, it displays the internal performance of a business model. Table 4
shows for the Centralized Production BM the outcome of costs, revenues, profits and emissions.
The My Propositions of the other BM’s can be found in attachment 7.4

Table 4: My Propositions of the Centralized Production BM
Values at Plan-level are captured in Plan Values. At Plan-level, values can be aggregated from the
different business models (i.e., GPI has three). Table 5 shows the most important plan values. In
this case, the plan values are the context-based metrics to measure each AOI, as explained in the
beginning of chapter 7. The funding for climate change adaptation (million $ / year) is sourced from
the Centralized Production BM. The greenhouse gas emissions (million metric ton CO2 / year)
cover the sum of the emissions of the Centralized Production BM and the emissions of the
Decentralized BM (i.e., a low level of emissions was allocated to wind and solar energy to reflect
indirect emissions). ROE (%) is calculated as the total profit of GPI divided by the working capital,
which is the sum of the working capital of the previous phase and the retained earnings.
The VMP produces for each phase the estimated performance of these context-based metrics, as
presented in the next part Expected Outcome.
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Table 5: Plan Values of the BAU 2020
On the modeling of the evolution towards 2050, we can be brief. As they do not transform, there
are no structural changes of the models and diagrams. In the BAU scenario, GPI only changes
internally, investments are done to replace old equipment or to increase the production capacity.
Their business models remain unchanged throughout the different To-Be phases.

iii.

Expected outcome

The prototype outputs are the basis for creating interactive Dashboards, during CBMP’s Adopt
stage. Results can be evaluated and compared in the dashboards over the successive phases and
of course between both scenarios. The expected outcome of the context-based metrics defined for
each AOI can thus be easily presented and monitored. The estimated performance for these
context-based metrics over the different phases is presented below (figures 12, 13, 14).

Figure 12: Impact on the Financial Performance

Figure 13: Impact on the Climate System
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Figure 14: Impact on the Climate Change Adaptation
Based on the absolute numbers, GPI is mainly characterized as a shareholder-focused company
in the BAU that strives for a high and stable ROE, measured as profit divided by the sum of capital
and retained earnings. They do contribute to programs of climate change adaptation, however they
do not meet the proposed sustainability norm of 60 million dollar per year (more details in next
part).
We do note that having greenhouse gas emissions flat throughout the phases in the BAU scenario
is slightly odd. Figure 4 shows that energy resources portfolio changes during 2020-2050 from
predominantly coal-based to predominantly gas-based. However, as explained there, the power
generation portfolio only displays the mix of energy resources used to deliver the demand of
electricity consumers. They deliver more low-emissions electricity to the consumers to meet their
expectations of the use of less emitting energy resources. For purposes of this thesis, the business
modelling of the production of Greenlight Dirty Power was simplified. Greenlight Dirty Power
produces supply-based and constantly at full capacity level as far as it is not constraint by the
regulators. In this case, the emissions maximum norm exceeds the full capacity level. As Greenlight
Dirty Power is not constrained and does not commit to generate more renewable energy, it will run
its most polluting installations at full capacity and neglect to reduce emissions. So, in the BAU
scenario GPI will sell throughout the phases an increasing amount of high-emissions electricity to
the third-party utilities which we assumed to use all the surpluses.
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iv.

Performance reports

A performance report for each AOI was developed (i.e., three per scenario) to discover if the
estimated performance will be sustainable relative to their “fair shares” (see chapter 5). Table 6 is
the performance report of the AOI Climate Change Adaptation, the others can be found in the
attachment 7.5.
GPI determines purposeful sustainability norms and trajectory targets per AOI to be sustainable in
their own context. A sustainability norm (SN) is a standard of performance for what an
organization’s impacts on vital capitals must be in order to be sufficient, sustainable and supportive
of stakeholder well-being and a trajectory target (TT) is defined as an attainable interim milestone
towards a sustainability goal.
The SNs used are applicable standards of performance no matter what GPI thinks. Even if they
choose to ignore them, the standards still apply (i.e., at least in the minds of the stakeholders whose
well-being is at stake). So, the SNs are identical for both scenarios, enabling us to see how
performance compares against the same targets.
The TTs are discretionary in most cases. It is a scenario specific factor by which GPI can indicate
priorities in its business strategy.
The sustainability norms and trajectory targets are thus no arbitrary chosen standards.

Table 6: Performance report of AOI Climate Change Adaptation
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The standards for climate change adaptation would ideally be science-based, but we are not aware
scientific sources or norms for that. Thus, in principle, GPI can set a standard of performance in
any way it likes if it finds that there are no external standards to refer to for a particular
AOI. However, once an organization declares a commitment to a particular norm, it effectively
becomes a standard of performance, even though it originated internally and there is no external
standard to support it. This is known as the principle of promissory estoppel3. Performance
commitments made in this way have the effect of serving as standards because once a public
declaration to achieve them is made by an organization, stakeholders of all kinds respond
accordingly. Customers may choose to do business with the company because of it; employees
will choose to work for the company, too; and investors who care about sustainability will invest in
a company for the same reasons. This all creates an obligation on the part of the company to
perform accordingly.
The $60 million, then, can be viewed as the amount GPI felt it could afford to spend while trying to
fulfill its fair, proportionate share of the damage caused by their use of fossil fuels and while not
putting the financial viability of the company at risk.
The standards for the financial performance (performance report in attachment 7.5) are consistent
with norms in the investment community, which in turn can be tied to specific sectors. We choose
levels that are highly typical of what investors expect to receive in return for their investments (as
acceptable minimums).
As cited in chapter 5, the sustainability performances are calculated following the formula of
McElroy as “the division of the actual impact on vital capitals by what the impact on the same vital
capital must be in order to be sustainable”. In practice, the estimated performance of an AOI,
referred to as “measured impacts”, is divided by its phase-related Sustainability Norm and
Trajectory Targets. This provides us with Context-Based Scores of the Sustainability Performance
in two forms: scores based on the SNs and scores based on TTs. The context-based scoring
convention states that for societal quotients, scores ³ 1.0 are sustainable, < 1.0 are unsustainable.
For ecological quotients, scores £ 1.0 are sustainable, > 1.0 are unsustainable.

3

More on this principle on https://sustainablebrands.com/read/finance-investment/move-over-sustainability-accounting-here-comes-purpose-accounting
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Next, a progression score is attributed to each AOI per phase. For Thomas and McElroy (2016)
these scores tell “how an organization’s actual impacts on vital capitals compare to the
sustainability norms we have defined” (p. 56). The progression scores have a point-based scoring
system which is clarified in table 7 and are determined in a three-step reasoning.

Table 7: Progression Performance Scoring Schema
The first step for any phase is to see if the SN has been achieved. This can be quickly ascertained
by looking at the value in the “Sustainability Performance (SNs)” row. If so, nothing else matters
and the score assigned is a +3. But as you can see for the Climate Change Adaptation AOI, the
SN score never reached 1.0 or greater.
If the SN has not been achieved, the next step is to look at the "Sustainability Performance (TTs)”
value to see if the TT has at least been achieved. Here it is important to understand that even if
the context-based score has declined in a phase (as it did from 2020 to 2025 for the Climate
Change Adaptation AOI), if it still meets or exceeds the TT, it counts as a +2. The only other
alternative would be to score it as a -1, but if you read the definition of a -1, you will see that that
does not fit because the value obtained in 2025 still meets or exceeds the TT, even though it
dropped. Take note that a value that meets or exceeds the SN could also decline and yet still
receive a +3 for the same reason.
If neither the SN nor the TT has been achieved, then the scoring possibilities of +1 to -3 come into
play. The definitions in table 7 enable it to make an appropriate decision.
These illustrations of how the MCS scoring system works provide vivid evidence of why adding the
context-based metric scores in the AOI tables was such an important move for in this case. In
effect, we evaluate the scores in a way that makes it possible to apply the 7-point schema in a
rigorous way, and to avoid posting negative scores in cases where performance still meets or
exceeds TTs and SNs. The opposite can be a problem as well (i.e., cases where incremental
performance may be improving, but when viewed through a context-based lens may actually be
worsening).
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After completion of the performance report for each AOI, it will be possible to adequately assess
the estimated performance in a triple bottom line and context-based way.

v.

Scorecard Implementation

Finally, we implement the information from the performance reports in the MCS. For each phase of
the scenario, a MCS was developed (i.e., five per scenario). We discuss the MCS of the end period
2050 (table 8), the others can be found in the attachment 7.6.

Table 8: MCS of the BAU in 2050
The three bottom lines are listed with their corresponding AOI and context-based metric. In column
A, the progression score of phase 2050 is filled in for each AOI as extracted from the corresponding
performance reports. The weights in column B reflect the discretionary thinking of organizations on
the relative importance of each AOI. The division of weights involves thus subjectivity on the part
of the reporting organization. GPI will apply a different weighting system in both scenarios, proving
the importance of treating weights like a variable. In the BAU, GPI prioritizes Financial
Performance, that is why it receives the highest weight of 5. As GPI wants to ensure its viability,
they cannot ignore their environmental impacts. They manage their environmental impacts to some
degree and attribute an average weight of 3. In the BAU scenario It should in any case be lower
than the weight attributed to the economic bottom line, which is the essence of the BAU scenario.
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The basis of the weight division stems from the fact that the weighting scale 1 (lowest) to 5 (highest)
is used in the MCS. Since the first step in weighting is to set a total budget of available points, we
first calculate what a medium weight for any AOI would be on our scale. That would be a 3. Since
we also have three AOIs, the result is 3 * 3, or 9. If we had had 6 AOIs, the budget for weighting
would have been 18, or 6 * 3.
The columns next to B are calculated following the formulas between brackets in the headline of
the MCS. We end up with a poor overall triple bottom line performance score of 11% (= 3 / 27) for
the organization as a whole. The evolution over the different phases and the comparison with the
other scenario is discussed in D. Comparison of both scenarios with an illustrative graph.
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C. Scenario B: Transformed Business
The BAU scenario will be compared against the Tr. Bus. scenario. What if GPI puts effort into
transformation? The positive impact on the estimated and context-based performance is presented
underneath, together with its transformed business model.

i.

Timeline of the transformation process

Based on the assumed technological evolutions, the Tr. Bus. scenario will highlight a blend of
additional deployment of sustainable technologies, new production capacity with nuclear power
and storage technologies. GPI receives financial support through external capital injections. These
injections will consist of partly public sources or subsidies and partly private injections and will help
to finance the necessary investments of GPI.
The main transformations are detailed described below, together with some context about our
selected options, and new and more developed business models will emerge gradually:
2020: GPI formalizes its commitment to transition to the use of 100% sustainable energy generation
by 2050, while also committing to fund climate change adaptation projects at a target level of $60
million per year by 2050.
2025: GPI invests in renewable generation technologies (solar and wind) to meet the new
production criteria for Greenlight Clean Power.
The first financing support of the government and private investors flows into the company. They
use it to start the construction of a nuclear plant to transform Greenlight Dirty Power from a highemitting site to a more renewable one with very low emissions.
2030: A 250 MW nuclear reactor becomes operational. The nuclear site will be further expanded
by 2040 with a 165 MW nuclear reactor. On top of the periodic investments in renewable
generation, they invest in storage technology to allow peak shaving.
2040: GPI has a fully operational nuclear plant in the Greenlight Dirty Power department and a
storage center in the Greenlight Clean Power department at its disposal.
2050: The share of coal and natural gas in the energy resource mixture is reduced to zero percent.
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We used nuclear energy as the ultimate source of non-fossil-fuel-based energy on a large scale,
since the other alternatives are either insufficient in scale, steadiness or affordability. Nuclear
energy can lead to difficult political and social discussions concerning waste disposal and the social
danger of a nuclear disaster. However, we deem it necessary for a successful transition. It offers
affordability and economic security of electricity. On top of that, it reduces greenhouse gas
emissions and offers renewable alternatives extra time to develop more efficiently. We did take into
account an additional cost to fund the disposal of nuclear waste later on.
A new nuclear reactor should be up and running in a few years. Despite the remarks that nuclear
plants would have a long building time, Lovelock states in his book The Vanishing Face of Gaia
that "the construction takes the French less than five years, and there is no reason why it should
take longer…” (Lovelock, 2009)
A storage center manages large batteries that serve as flexible electricity capacity. They offer the
possibility to store renewable energy when there is a surplus at low peak hours (i.e., at daytime the
generation of electricity exceeds the demand) and to discharge them at high peak hours in the
evening. It’s a reserve to fall back on and it allows to balance supply and demand more efficiently.
To transform its business, GPI encounters high transformation costs. The costs as presented in
figure 15 are totals of a phase. To know the costs per year, the values should be divided by five
(for periods 2020 and 2025) and by ten (for periods 2030, 2040, 2050). The transformation asks
for investments in a more differentiated use of energy resources and investments in innovations.
The Centralized department invests in the construction of a nuclear plant. The Decentralized
department focuses on the one hand on increasing its own renewable production capacity with
extra solar panels and windmills to live by the rule of minimal production as set by the regulators.
On the other hand, it contributes to the renewable partnerships because those partnerships benefit
from scale effects. In return, GPI receives a lower wholesale price compared to the wholesale price
as set by the Third-Party Utilities. Finally, GPI also bears the costs for the storage center.

Figure 15: Transformation costs of the Transformed Business
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Financing this transition solely with own resources would be very hard. So, we count on broad
public support in the form external capital injections by the government and private investors. We
tried to find a balance between the financial support of the government, financial support from
private investors and GPI’s own resources (figure 16). Again, the numbers presented are phase
totals.

Figure 16: Financial support for the transformation costs
For subsidies of government was no pay back assumed, free money so to speak. To deal with the
cost aspect of the crowdfunding, GPI offers a discount on the electricity bill of people who invested
in the company.

ii.

Power Generation Portfolio

The power generation portfolio of the Tr. Bus. scenario (figure 17) indicates the declining use of
fossil fuels in the electricity production for electricity consumers. The use of coal and natural gas is
reduced to zero by 2050. After investments in the construction of a nuclear plant, GPI is able to
deliver nuclear energy by 2030. In 2050, the nuclear power plant has an important part in the mix
of energy resources as GPI transitions to a clean energy future, producing zero carbon emissions
electricity. The production capacity of renewables will also be gradually expanded via investments
in own generation technologies and will be complemented with purchases from the Renewable
Partnerships wherein they invest.
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Figure 17: Power Generation Portfolio of the Transformed Business

iii.

Modelling in VMP

The Tr. Bus. scenario will also be elaborated using the CBMP-method (as mentioned in chapter 5)
to plan the desired transformation and therewith improving business and customer value. GPI will
introduce structural changes to its business models when evolving towards its fossil-free energy
production goal.
For a fair comparison of the performances over several periods, both scenarios should have a
similar starting position. Therefore, the business modelling (i.e., the ecosystem and other diagrams)
of the Tr. Bus. scenario in phase 2020 (As-Is Phase) will be the similar to the one from the BAU as
presented in Scenario A: Business As Usual. Therefore, we will mainly focus on the modelling of
the Tr. Bus. scenario towards the end phase 2050. It will reveal which main transformations GPI
will go through and how the new business model should look like in the end.
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Figure 18 represents how the business ecosystem of the Transformed Business evolved from
2020 to 2050.

Figure 18: Business Ecosystem Map – Transformed Business (2050)
The three departments (Greenlight Dirty Power, Greenlight Clean Power and Greenlight Balancing)
are still present. Greenlight Dirty Power, at the top of the ecosystem, replaced its high polluting
generators on coal and natural gas by a nuclear reactor. A supplier of uranium substituted the
suppliers of coal and natural gas. The nuclear based electricity is sold to Consumers and ThirdParty Utilities. The investments in nuclear are too high for Third-Party Utilities who operate on a
municipal or village level, so there will be a one-way electricity transfer from GPI to them. Greenlight
Clean Power, at the bottom, is able to charge the storage center in low peak hours and to discharge
when the production level is insufficient.
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Figures 19 and 20 are VMPs’ graphical representations of the most speaking value streams of
this scenario. The others resemble to the ones of the BAU. Figure 19 indicates the particular
activities Greenlight Dirty Power need to perform to deliver nuclear energy to the market.
Figure 20 illustrates the process of charging the storage center.

Figure 19: Nuclear energy to the market

Figure 20: Store renewable energy

To visualize the cause-effect of different key values, like cost price, VMP offers a strategy map
where this can be drawn easily with arrow flows. As illustration, the production cost of the new
energy resource, nuclear energy, is examined (figure 21).
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The production volume (MWh/year) of very low
emissions electricity (i.e., this name was used in the
modeling process for nuclear energy, as contrast to the
zero emissions electricity that already existed) is
defined as the minimum of the available capacity
(MWh/year) and regulator constraint, a maximum
(MWh/year). If the emissions maximum is higher than
the full capacity, the plant will produce on full capacity.
Otherwise, GPI obeys the constraint and produces the
maximum allowable norm, which can be lower than its
full capacity level. The very low emissions cost (million
$/year) is the sum of a production and a purchase cost.
Both sub costs are influenced by the real production
volume. The production cost includes a cost rate for the
production and delivery. The purchase cost is the price
paid for the processed uranium.
Figure 21: Production cost of nuclear energy

iv.

Expected outcome

By making use of the interactive Dashboards, the estimated performance for the context-based
metrics in the Transformed Business is presented below (figures 22 and 23).

Figure 22: Impact on the Financial Performance

Figure 23: Impact on the Climate System
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Figure 24: Impact on the Climate Change Adaptation
The absolute numbers indicate that the Tr. Bus. scenario will focus on the social and environmental
impact. By 2050, it reduces its greenhouse gas emissions to nearly zero and the funding for climate
change adaptation is going up each phase. Their financial performance stays below the
sustainability norm (more details in the next part), however it is still a profitable scenario. The
positive impact of the Transformed Business scenario is already visible.
However, we do recognize that the values for the 2020 phase of the Tr. Bus. scenario differ from
the values of the 2020 phase in the BAU scenario. Both scenarios are modelled in five phases,
however the values/propositions used are defined per year. The numbers displayed on the graphs
are thus an aggregation of multiple years of the phase. For example, the values of phase 2020 are
aggregated from the years until 2024.
We stated that the business modelling of the Tr. Bus. scenario in phase 2020 (As-Is Phase) will be
the similar to the one from the BAU scenario, however in the 2020 phase differences between both
scenarios already occur due to internal strategic decisions for the years 2021-2024 (i.e., that are
not explicitly reflected in the business modelling process) based on their priorities. Table 9 presents
the mutual differences in priorities set by both scenarios. In the years following 2020, Tr. Bus. funds
consistently a higher percentage, explaining why the funding in phase 2020 is higher in the Tr. Bus.
A higher transformation cost in the Tr. Bus. negatively impacts the ROE in phase 2020. In the BAU
scenario, more electricity is produced by burning coal and natural gas, indicating why the emissions
are higher for the phase 2020 in the BAU scenario.
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Table 9: Difference in priorities in 2020

v.

Performance reports

As in scenario A, a performance report for each AOI was developed to discover if the estimated
performance will be sustainable relative to their “fair shares” (see chapter 5). Table 10 is the
performance report of the AOI Climate System, the others can be found in the attachment 7.7.

Table 10: Performance report of the AOI Climate System
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The standards for climate system are taken from the climate science; so, they are science-based
and if achieved by all will have the effect of mitigating global warming. The sustainability norm of
0.00005 recognizes that humans actually exhale CO2 when they breathe. Thus, as long as a
company has employees who are breathing, it is emitting at least some CO2. The trajectory targets
are calculated with the Context-Based Carbon metric4,5 (see attachment 7.8) of the Center for
Sustainable Operations and we used the SSP1-1.9 scenario (World)6.
The first step for any phase is to see if the SN has been achieved. This can be quickly ascertained
by looking at the value in the “Sustainability Performance (SNs)” row. If so, nothing else matters
and the score assigned is a +3. But as you can see for the Climate System AOI, the SN exceeds
1.0 each time.
If the SN has not been achieved, the next step is to look at the "Sustainability Performance (TTs)”
value to see if the TT has at least been achieved. Here it is important to understand that even if
the context-based score has increased in a phase, if it still meets or exceeds the TT (< 1), it counts
as a +2 (which does not happen in this case).
If neither the SN nor the TT has been achieved, then the scoring possibilities of +1 to -3 come into
play. The definitions in table 7 enable it to make an appropriate decision.
After completion of a performance report for each AOI, it will once again be possible to adequately
assess the performance in a triple bottom line and context-based way.

vi.

Scorecard Implementation

Finally, we implement the information from the performance reports in the MCS. Again, for each
phase of the scenario, a MCS was developed (i.e., five per scenario). We discuss the MCS of the
end period 2050 (Table 11), the others can be found in the attachment 7.9.

4
5
6

Downloadable at https://www.sustainableorganizations.org/downloadable-context-based-metrics/
A full summary of the Context-Based Carbon metric can be found at https://www.sustainableorganizations.org/Carbon-Metric-FAQs.pdf.
The data for which can be found at: https://tntcat.iiasa.ac.at/SspDb/dsd?Action=htmlpage&page=50
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Table 11: MCS of the Transformed Business in 2050
The three bottom lines are listed with their corresponding AOI and context-based metric. In column
A, the progression score of phase 2050 is filled in for each AOI as extracted from the corresponding
performance reports. The weights in column B reflect the discretionary thinking of organizations on
the relative importance of each AOI. The division of weights involves thus subjectivity on the part
of the reporting organization. GPI will apply a different weighting system in both scenarios, proving
the importance of treating weights like a variable. In the Transformed Business, the weights are
more equally divided. The Climate Change Adaptation AOI receives the highest weight because
GPI recognizes the damage that has been done through years of use of fossil fuels and they are
even aware that the negative effects will continue to exist for many years. The GHG-emissions is
their second interest, as they want to further minimize their emissions to avoid even more damage
to the environment!
The columns next to B are calculated following the formulas between brackets in the headline of
the MCS. We end up with an overall triple bottom line performance score of 68% (= 18,3 / 27,
rounded) for the organization as a whole. The evolution over the different phases and the
comparison with the other scenario is discussed in D. Comparison of both scenarios with an
illustrative graph.

43

D. Comparison of both scenarios
i.

Overall sustainability scores

The triple bottom line performance summary over the five phases (figure 25) reveals a substantial
difference between both scenarios. The Tr. Bus. scenario shows significant progressions over the
periods, albeit a setback in 2040. This setback is due to the rate of decline in emissions that
continues to rise, but at a much slower pace than their decreasing “fair shares” related to
emissions. Thus, the combination of (1) lower entitlements to emit and (2) a slower rate of reduced
emissions has the effect of worsening GPI’s scores from 2031 - 2040. The jump in score from
2030 to 2040 appears to be large, but that is only because it occurs over a 10-year period whereas
the preceding jumps occur over a 5-year period.
The BAU scenario suffers a constant decrease of its overall bottom line performance, leading to a
significant difference of the triple bottom line performance between both scenarios in 2050.

Figure 25: Triple bottom line performance summary
The distribution of weights has remained unchanged for all phases. As we decided to link the
division of weights to a particular scenario. The different division of weights underlines the priorities
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of each scenario. Each scenario sets its own long-term strategic goal, and the weights are divided
accordingly for each phase.
The perfect score of 100% would mean that a company meets the sustainability level for each AOI.
Regardless of not attaining a perfect score, the Tr. Bus. scenario managed to fund climate change
adaptation at a sustainable level, reduce GPI’s emissions and still be a profitable company. The
transformation process is a necessary process with positive outcomes. However, it is not something
temporarily. It is an ongoing process and it does not become easier towards the future as norms
become stricter.

ii.

Moral of the story

First of all, the Tr. Bus. scenario outperforms the BAU scenario in the environmental and social
criteria. On top of that, both scenarios are still profitable. However, the Tr. Bus. scenario carries
high transformation costs. So why would managers choose for this scenario if their company itself
does not benefit equivalent to the costs they bear? We come down to the essence Triple Bottom
Line Performance. Is the company willing to offer profit to contribute to the wellbeing of society and
environment? This mindset will take time to develop among businesses. The combination of
managers who stimulate transformation from inside-out and a supporting government that rewards
transforming businesses and penalizes the companies who infringe the rules, will accelerate this
process. A multi-dimensional vision on performance of companies, will first be a competitive
advantage to persuade clients before it becomes norm among companies.
Further, the changing expectations of electricity consumers could also be a driver to opt for the Tr.
Bus. Scenario. If consumers expect more green electricity, they may give preference to a provider
that transformed his business.
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8. CONCLUSION
A. VMP-MCS methodology
The actual integration of the VMP and MCS, can be described as a stepwise process which consists
of six steps, namely (1) Context , (2) Business modeling , (3) Performance reports, (4) Multicapital
Scorecards, (5) Triple Bottom Line performance summary and (6) Cycle back to business modeling.
Figure 26 depicts these six steps in a diagram.

Figure 26: Integration of VMP and MCS
Step 1: Context
For each bottom line of performance (i.e., social, environmental, economic), the relevant
stakeholders should be identified. The organization’s stakeholders are defined by Thomas and
McElroy as “anyone to whom the organization owes a duty or obligation to manage its impacts on
vital capitals in ways that can affect their well-being” (Thomas et al, 2016). Recognizing them is
how the Areas of Impact can be identified. These AOIs should be organization-specific and
determined by their managers themselves. Each AOI can be measured by means of a meaningful
context-based metric.
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Step 2: Business modeling
The information from step 1 (i.e., stakeholders & context-based metrics) can be used explicitly in
VMP (i.e., stakeholders can be modelled in a business ecosystem map) when an organization
wants to model a certain strategy, strategic initiative or transformation in new, prospective business
models. In this business modeling process, VMP applies the CBMP-method, as introduced in
chapter 5. An in-depth explanation of this method can be found in the literature (Poels et al, 2018;
Poels et al, 2019).
The estimated impacts in the AOIs of the new business model are generated after the Prototype
phase, using the predetermined context-based metrics, for multiple years or periods. The measured
impacts are exported to the performance reports in step 3.
Step 3: Performance Reports
There is a performance report developed for each AOI over multiple years/periods. First, the
sustainability norms and trajectory norms are defined. A sustainability norm is an organization’s
benchmark for sustainable performance for an individual AOI. A trajectory target is an attainable
interim milestone towards the achievement of the sustainability norm.
Once an organization has determined what its proportionate share of available resources is (i.e.,
the sustainability norm or trajectory target) and also knows what its estimated impacts will be (i.e.,
measured impacts of step 2 above), it can calculate its sustainability performance by dividing the
former by the latter. Two context-based scores for the sustainability performance are the result per
year/period, one with the norm the other with the trajectory target in the denominator. The contextbased scoring convention states that for societal quotients, scores ³ 1.0 are sustainable, < 1.0 are
unsustainable. For environmental quotients, scores £ 1.0 are sustainable, > 1.0 are unsustainable.
Finally, each year/period should receive a progression score. The first step for any year/period is
to see if the SN has been achieved. This can be ascertained by looking at the sustainability
performance, with the sustainability norm as denominator. If so, nothing else matters and the score
assigned is a +3. If the SN has not been achieved, the next step is to look at the sustainability
performance, with the trajectory target as denominator, to see if the TT has at least been achieved.
If so, the score +2 is assigned. It is important to understand that even if the context-based score
has declined in a year/period, if it still meets or exceeds the TT, it counts as a +2. If neither the SN
nor the TT has been achieved, then the scoring possibilities of +1 to -3 come into play. The
definitions in table 7 enable it to make an appropriate decision.
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Step 4: Multicapital Scorecards
A MCS for each year/period is developed. It sources information from step 1. The bottom-line
dimensions of performance, AOIs and their context-based metrics are lined up. Next, the
progression scores (found in step 3) for each AOI are integrated. Weights are attached to the AOIs
and reflect the organization’s view of the importance of each. It enables to communicate the
importance easily to all stakeholders.
The basis of the weight division stems from the fact that the weighting scale 1 (lowest) to 5 (highest)
is used in the MCS. Since the first step in weighting is to set a total budget of available points, we
first calculate what a medium weight for any AOI would be on this scale. That would be a
3. Multiplying the medium weight with the amount of AOIs selected in step 1, gives the total budget
for weighting.
The output of the MCS is an overall triple bottom line performance score for the organization as a
whole, calculated as the weighted score total of the entire portfolio (column C) divided by fully
sustainable score total of it (column D).
Step 5: Triple bottom line Performance summary
An overall triple bottom line performance score can be calculated for each year/period. These
scores can be manually entered in VMP to compile a graph showing the evolution of the overall
triple bottom line performance scores in the future. It allows to discover trends in progression and
to assess in a context-based and triple bottom line way the strategy, strategic initiative or
transformation in new, prospective models (as modeled in step 2) before it is put into effect.
Step 6: Cycle back to business modeling.
This meaningful triple bottom assessment serves as a decision support in the business modeling
process. As the future impact is estimated, this information can be used to make adjustments to
the current business modeling or to develop new, alternative scenarios.
In the attachment 8.1, empty templates are included.
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B. Research objective
Conventional performance measurement tools are ill-equipped to deal holistically with the multidimensional nature of performance (social, economic and environmental) and do not support the
strategic decision-making in the business planning and modeling process. The development of a
case-study on the transformation to sustainable energy production shows how modelers can
connect TBL performance measurement to business modelling. The integration of the MCS with
VMP can be used to plan and model strategic initiatives or transformations and assess the
estimated performance of organizations operating under prospective business models, all in a
context-based and triple bottom line way. Further, the strategic initiative or transformation can be
defined and modeled in a consistent way by backcasting from a desirable future state, including all
the intermediate steps to get there, instead of forecasting by just extrapolating from current practice.

Figure 27: Double loop learning cycles (Source: McElroy and Van Engelen (Corporate Sustainability Management,
Routledge, 2012)

Figure 27 could be seen as the graphical illustration of the integration of the MCS and VMP. It is
an interplay between multicapital performance measurement and business model innovation,
leading to a new, sustainable way of business transformation. The operational cycle falls to the
responsibility of VMP, wherein strategies and initiatives are planned, modelled and measured
accordingly. In the policy cycle, the estimated performance can be assessed in a context-based
and triple bottom line way. In this process, values, weightings and priorities matter when it comes
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to judging different aspects of performance. Weightings of impacts is an important variable in
performance measurement and planning; not all areas of impact or performance norms have the
same levels of importance, and such variations need to be explicitly addressed in a performance
measurement system. Varying the weights of impacts in our models makes a difference in
performance outcomes and the MCS in combination with VMP provides us with a structured, formal
way of discovering and exploring such changes long before we put them into effect.

C. Shortcomings / Recommendations for further research
A case-study keeps your project focused and manageable when you don’t have the time or
resources to do large-scale research. So, a limited amount of technologies and rules was
researched; in future research, it can be worthwhile to investigate new and more renewable
technologies or government regulations. For example, a molten salt reactor to replace conventional
nuclear reactors, carbon dioxide removal technologies or a regulation on carbon tax credits.
Further, the production of electricity was simplified to a supply-based model in which certain
production volumes at constant full capacity were assumed. In the BAU scenario, this led to a
constant level of emissions, which is not a faithful representation of business decisions in the real
world. The effort to develop a more variable projection of emissions, based on the level of demand,
could value to the case.
The data for this fact-based simulation case was sourced from public available data of two existing
companies and further supplemented with the latest data from the U.S Energy Information
Administration. Simplifications and assumptions were made when developing GPI. In the future it
can be interesting to apply the VMP-MCS methodology in an existing company using the available
data of that particular business. Simultaneously, it can be interesting to explore the possibilities to
combine both tools in one integrated tool. As VMP and MCS are separate tools, the integration of
both is at this stage quite rudimentary. A lot of manual work is required to complete the different
sheets as explained in the beginning of this chapter.
Finally, including more AOIs per bottom line and having science-based standards for each AOI (for
example climate change adaptation) is something that would be worthy of further research in the
future.

50

9. REFERENCE LIST
Baxter, P. & Jack, S. (2008). Qualitative Case Study Methodology: Study Design and
Implementation for Novice Researchers. The Qualitative Report, 13(4), 544-559. Retrieved from
https://nsuworks.nova.edu/tqr/vol13/iss4/2
Borucke, M. & Moore, D. & Cranston, G. & Gracey, K. & Iha, K. & Larson, J. & Lazarus, E. &
Morarles, J.C. & Wackernagel, M. & Galli, A. (2012). Accounting for demand and supply of the
biosphere’s regenerative capacity: The National Footprint Accounts’ underlying methodology and
framework
Bourne, M. & Neely, A. & Mills, J. & Platts, K. (2003). Implementing performance measurement
systems: a literature review.
EIA: U.S. Energy Information Administration (2013). Energy sources have changed throughout
the history of the United States. Consulted at
https://www.eia.gov/todayinenergy/detail.php?id=11951
Elkington, J. (1997). Cannibals With Forks: the Triple Bottom Line of 21st Century Business.
Capstone: Oxford.
European Commission (2015). EU Action: Paris Agreement. Consulted at
https://ec.europa.eu/clima/policies/international/negotiations/paris_en
Harris, J.M. (2000). Basic principles of sustainable development.
Hubbard, G. (2006). Measuring Organizational Performance: Beyond the Triple Bottom Line
Kaplan, R.S. and Norton, D.P (1992). The Balanced Scorecard—Measures that Drive
Performance
Kaplan, R.S. and Norton, D.P (2004). Strategy maps: Converting intangible assets into tangible
out-comes. Harvard Business Press

I

Lovelock, J. (2009) The Vanishing Face of Gaia, Basic Books, NY, p.26
McElroy, M., Jorna, R. and van Engelen, J. (2007). “Sustainability quotients and the social
footprint”, Corporate Social Responsibility and Environmental Management, DOI:
10.1002/csr.164.
McElroy, M. (2008). Social Footprints: Measuring the Social Sustainability Performance of
Organizations. Doctoral dissertation at University of Groningen. Consulted at
https://www.rug.nl/research/portal/en/publications/social-footprints(cff80cf2-04f3-4848-8626c59520b7197c).html
McElroy, M. (2013). Groundbreaking Cabot Study Reveals Shortcomings of Conventional
Sustainability Metrics. Consulted at
https://sustainablebrands.com/read/new-metrics/groundbreaking-cabot-study-revealsshortcomings-of-conventional-sustainability-metrics
McElroy, M. (2013). Context-based sustainability. Consulted at
https://www.sustainableorganizations.org/context-based-sustainability-cbs/
MultiCapital Scorecard (2013). About the MultiCapital Scorecard: Rethinking Organizational
Performance. Consulted at https://www.multicapitalscorecard.com/multicapital-scorecard/
McElroy, M. (June 2013). Corporate Sustainability Management: A Context-Based Approach.
Consulted at https://www.sustainableorganizations.org/Context-Based-CSM.pdf
McElroy, M. (2018). Greenlight Case. Vermont
McElroy, M. (2019). Making Materiality Determinations: A Context-Based Approach
Mooraj, S. & Ovon, D. & Hostettler, D. (1999). The balanced scorecard: a necessary good or an
unnecessary evil?
Osterwalder, A. & Pigneur, Y. (2002). Business Models and their Elements

II

Osterwalder, A & Pigneur, Y. (2010). Business Model Generation: A Handbook for Visionaries,
Game Changers, and Challengers. John Wiley & Sons.
Poels, G. & Roelens, B. & de Man, H. & van Donge, T. (2018) Continuous Business Model
Planning with the Value Management Platform
Poels, G. & Roelens, B. & de Man, H. & van Donge, T. (2019) Revisiting Continuous Business
Model Planning with the Value Management Platform
r3.0 (2019). About r3.0. Consulted at https://www.r3-0.org
Robinson, J. (1982). Energy backcasting A proposed method of policy analysis
Short, S.W. & Padmakshi, R. & Bocken, N. & Evans, S. (2012). Embedding Sustainability in
Business Modelling through Multi-stakeholder Value Innovation
Spangenberg, J.H. (2001). Investing in sustainable development: the reproduction of manmade,
human, natural and social capital.
Szekely, F. and Knirsch, M. (2005). Responsible Leadership and Corporate Social Responsibility:
Metrics for Sustainable Performance
Thomas, M. and McElroy, M. (2014). Multicapitalism. Consulted at
http://www.multicapitalism.com/Multicapitalism.pdf
Thomas, M. and McElroy, M. (2016). The Multicapital Scorecard (1st edition). White River
Junction, Vermont: Chelsea Green Publishing.
Thurm, R. & Baue, B. (2018). The Sustainability Gap: What’s the difference between
sustainability and incrementalism, and why does it matter?
VDMbee. (2016). User Guide VDMbee Value Management Platform v1.0. VDMbee.

III

VDMbee (2019). Become a certified Value Management consultant. Consulted at
https://vdmbee.com/work/training-and-certification/
VDMbee (2019). VDMbee Strategy Map. Consulted at https://vdmbee.com/home-new/vdmbeevalue-management-platform/vdmbee-strategy-map/
VDML. (2018). Value Delivery Modeling Language v1.1. VDML.
William, Q. J. JR. & Thomas, J. D. (1998). Performance implications of incorporating natural
environmental issues into the strategic planning process: an empirical assessment.
Zaidah, Z. (2007). Case study as research method

IV

10.

ATTACHEMENTS

7.1 Business As Usual: BMC
Business Model Canvas of the Centralized Production

Business Model Canvas of Balancing

V

7.2 Business As Usual: Value Streams
Greenlight Clean Power

VI

Greenlight Balancing

VII

Greenlight Dirty Power

VIII

IX

7.3 Business As Usual: Strategy Maps
Decentralized Production BM

Centralized Production BM

X

Balancing BM

7.4 Business as Usual: My Propositions
Balancing BM

XI

Decentralized BM

XII

7.5 Business as Usual: Performance Reports

XIII

7.6 Business as Usual: MCS

XIV

XV

7.7 Transformed Business: Performance Reports

XVI

7.8 Transformed Business: Context-Based Metric

XVII

7.9 Transformed Business: MCS

XVIII

XIX

8.1 Empty Templates

XX

XXI

XXII

