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Abstract
This report presents the sustainability assessment of Dutch consumer energy providers
done by eso-x. The goal is to find out which energy providers contribute the most to
sustainable development in the Netherlands, specifically measured as progress towards
the planetary boundaries. These are not necessarily the providers that sell energy
generated by sustainable sources. When these providers are identified, eso-x will support
them by recommending them to its member base and arranging collective deals
designed so that the providers can invest even more in sustainable development. This
way eso-x strives to create demand for companies that contribute to sustainable
development, and accelerate the sustainability transition as a whole.

A new sustainability assessment framework was developed for this study. It consists of
two main parts: a qualitative analysis of the innovative activities that companies
undertake, and a quantitative analysis of the deployment activities undertaken. The
assessment of the innovation stage and deployment stage separately is inspired by the
theories of strategic niche management for transitions (Geels, 2002; Raven, 2012).

This study is considered a prototype study because: a novel sustainability assessment
framework is used; the same research question has not yet been studied in literature (to
our knowledge); and because it is the first time that eso-x performs this study. As such
also the scope of sustainable development was limited to the climate change boundary,
biosphere integrity boundary, and land use change boundary of the planetary boundaries
(Steffen et al., 2015). Moreover, the scope was limited to consumer energy providers. The
supply chain of these providers (energy producers) will be included in future studies. The
limited scope is estimated to have only a minor impact on the final results. An additional
restriction is that the study focussed on the activities and impact of energy providers
within the Netherlands.

For the assessment of the innovation stage, first the behaviour of the currently dominant
energy providers within the regime is described, next, innovative activities are identified
and assigned an impact rating. Finally the biggest contributors to sustainable
development were found by seeing which companies differentiate themselves by the
highest impact innovations. For the assessment of the deployment phase the investments
of the companies are considered. Based on these it is calculated how much each
company brings the Netherlands closer to being within the considered planetary
boundaries. In practice it appeared there was only a contribution to the climate change
boundary, measured in this case by CO2 emissions. The contribution of each company
could be expressed as a percentage of progress towards the boundary and compared to
other companies.

The conclusion of this study is that Greenchoice is the biggest contributor to
sustainable development in the innovation stage, because of its support of consumer
cooperatives, its projects involving novel technologies, and most importantly its
afforestation activities within the Netherlands. It should be especially noted here that,
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although, afforestation is generally not considered the main area where energy
companies can have an impact, the potential impact of afforestation is in fact very high.
Namely, afforestation directly counteracts the biggest driver of biodiversity loss (the loss
of biosphere integrity), which is one of the two main planetary boundaries, the other one
being climate change. Of the two, the boundary of biosphere integrity is exceeded the
most, and should be considered most urgent. Therefore, a direct contribution to
counteract biodiversity loss, in the form of afforestation, should be considered a very high
impact innovation, regardless of the fact whether it is normally associated with energy
companies or not. Close runners-up in the innovation stage are Energie van Ons and Om
Nieuwe Energie, which strongly support energy cooperatives and partake in new
technology projects (e.g. building battery storage facilities), and also Clean Energy which
participates in afforestation as well.

In the deployment stage Vattenfall is the biggest contributor, bringing us 0.06%/y closer
to the required emission levels to meet IPCC targets (averaged over the last three years).
Runners-up in the deployment stage are Eneco (bringing us 0.05%/y closer to the
planetary boundary, and also investing in new technologies) and then Greenchoice
(bringing us 0.03%/y closer to the planetary boundary).

Finally, an unexpected and additional finding is that consumers who put solar panels on
their roofs have a collective impact well exceeding that of Vattenfall in terms of
investments in new RE capacity. Similarly, energy cooperatives in the Netherlands have
deployed a capacity almost as large as Greenchoice. This is especially relevant in light of
the goal of eso-x members to maximise their impact on sustainable development. For
them, installing solar panels on their roofs and participating in energy cooperatives will
have just as much impact as supporting either Vattenfall or Greenchoice, if not more.
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Infographic
This infographic summarises part of our research and our final results.
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1. Introduction
Eso-x is a worldwide community which aims to create a sustainable world more
effectively than ever before. This is done by gathering a large community of concerned
world citizens that are willing to spend their money as sustainably as possible, and
together creating demand for companies that are investing in optimal pathways to a
sustainable society. The knowledge to identify these pathways and companies is
generated in four steps:

1. Defining a sustainable world and society and setting criteria;
2. modelling the dynamics and current state of the world and society;
3. finding efficient pathways from the current state towards a sustainable state;
4. identifying the companies that invest the most in line with the obtained pathways;

In this report we identify the consumer energy providers which contribute to sustainability
most (step 4 of those listed above). Consumer energy providers are companies that sell
electricity (and gas) to consumers, but not necessarily generate it (Dutch:
energieleveranciers.) It is possible that providers also generate electricity, making them
“providers/suppliers''. Providers can also sell to both private and corporate consumers
(Mulder & Willems, 2019). This report is preceded by the report on the definition of
sustainability, where a clear definition has been formulated in the form of 11 measurable
biophysical and socio-economical boundaries (Fig. 1.1) (eso-x, 2022a). These boundaries
comprise of the 9 planetary boundaries formulated by (Steffen et al., 2015) and
additionally two boundaries for economic inequality and human needs, as proposed by
(Holden et al., 2014). The key takeaway is that if society does not put more pressure on the
environment and itself than these boundaries have prescribed, its existence is sustainable
in the long run. This report is also preceded by the report on roadmaps for the Dutch
energy system, where the pathways to a renewable energy system for the Netherlands
have been inventoried (eso-x, 2022b).

Eso-x is not the first body to engage in such research. Consumentenbond, Wise and
Natuur & Milieu develop their own survey (Consumentenbond, 2021). Nonetheless, there is
a significant difference in the methodologies of the two reports which makes them
complementary to one another. Crucial differences between the two are:
Consumentenbond’s study does not incorporate a measurable definition of sustainability;
It does not take into account the dynamics of the energy transition; The implied research
question seems to be: “what is the most sustainable energy provider”? Also available is
the so-called “stroometiket” (ACM, n.d.) that energy providers are required by law to
provide, which answers the question “how sustainable is a company based on the mix of
GVOs a company buys and/or generates”? These questions are, however, impossible to
answer for eso-x, since the adopted definition of sustainability applies to human society
and not to individual companies. Therefore, the following research questions have been
formulated:
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RQ: Which private consumer energy providers contribute most to the sustainability
transition in the Netherlands?

SQ1: What innovative activities are consumer energy providers engaging in that
contribute to the sustainability transition?

SQ2: What is the potential impact of these activities on the boundaries of
sustainability?

SQ3: How much are consumer energy providers investing in the deployment of
innovations to drive the sustainability transition?

SQ4: What is the impact of these investments on the boundaries of sustainability?

The backing of these research questions is rooted in two theoretical frameworks called the
strategic niche management (Raven, 2012) and the multi-level perspective (Geels, 2002).
The theory of multi-level perspective (look forward to figure 3.2) states that to understand
a transition, both technological aspects as well as social and economic aspects need to
be considered. The theory of strategic niche management states that the necessary
innovations for a transition, in both technological and socio-economic aspects, first need
to be developed and demonstrated for the first time, before mass market introduction
(Raven, 2012). In this report we will call this “the innovation stage”. Subquestion 1 and 2
engage with this initial phase of development. Second, once the innovation stage is
complete and an innovation is demonstrated successfully, it needs to be upscaled so that
it can truly start competing with common practices (=the current regime)(Raven, 2012;
Verbong & Geels, 2007). In this report we will refer to this second stage as “the deployment
stage”. Subquestions 3 and 4 deal with this stage. In this stage we mainly consider
investments into deployment activities. These are mainly investments in renewable
energy sources that have completed the innovation stage, such as on- and offshore wind,
and solar energy.

Note that these research questions consider the sustainability transition as a whole, and
not just the renewable energy transition. Though energy providers interact predominantly
with the energy system, they may very well have an impact beyond the energy system,
currently as well as in the future. All activities by energy providers are considered that
bring us back within the aforementioned boundaries of sustainability.
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Prototype study

This report answers a new research question not answered elsewhere, and uses a
novel methodology. This is also the first time that eso-x answers this research
question and implements this methodology. As such this study is a first
demonstration. Consequently, the scope of this demonstration is limited. Only
consumer energy providers have been assessed, without considering the supply
chain and wider energy sector. Moreover, only the activity and impact of the
energy providers within the Netherlands is considered. Finally, not all dimensions
of sustainability have been researched. Only the boundary on climate change,
biosphere integrity, and land use change have been taken into account.

Figure 1.1: The definition of sustainability used by eso-x, formulated as the boundaries within which
human development is sustainable. Source: (eso-x, 2022a). These boundaries comprise of the 9
planetary boundaries formulated by (Steffen et al., 2015) and additionally two boundaries for
economic inequality and human needs, as proposed by (Holden et al., 2014).
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2. Sustainability assessment framework
As stated in the introduction, this research builds on the theories of strategic niche
management and the multi-layer perspective (Geels, 2002; Raven, 2012). From these
theories it becomes clear that every change in the sustainability transition comprises
roughly two stages: an innovation stage, followed by a deployment stage. Both stages are
essential to the transition. Therefore, a sustainability assessment framework was
developed that can be used to identify the contributions of companies in each stage.
Accordingly, the goal is to find the companies that contribute most in each of these two
stages separately. The goal is not to conflate the results for each stage and proclaim an
overall winner.

The framework is illustrated in fig. 2.1. The analysis is split in two parts. The first part
(orange), which applies to the innovation stage and where SQ. 1 and 2 are answered; and
the second part (red), which deals with the deployment stage and where SQ. 3 and 4 are
answered. The exact framework that is used within each part is elaborated in part A and B
of this report. The main features of each part are as follows:

The first part is a qualitative analysis to identify the potential impact of innovations. Note
that by definition these innovations are only being done on a small scale at the time of
assessment, if not a negligible scale. They are not yet common practice, and their total
actual impact is very small compared to the impact of activities in the deployment stage.
However, since we assess the potential impact, the exact scale of the innovations is
irrelevant. The challenge in this part is to argue what the potential impact of an innovation
could be in the future. The most innovative companies, as identified in this study, are
called frontrunners.

The second part of the framework assesses the impact of companies when it comes to
deploying sustainable practices on a large scale, so that they become the new standard.
In this part the exact scale at which deployment takes place is important, unlike in the
innovation stage. This part of the assessment is not about potential impact, but about
actual impact. The analysis is therefore quantitative. Since size matters, companies that
contribute most to the deployment are also typically large, established companies. That
does not mean, however, that they cannot be innovating frontrunners at the same time.

Note that in both parts “impact” is defined as impact on the boundaries of sustainability,
as mentioned in the introduction and figure 1.1. We consider the question: do the actions of
companies bring society back within the boundaries that have already been exceeded, or
do they bring us further into the danger zone? And similarly for the boundaries that have
not been exceeded.
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Figure 2.1: high level visualisation of the assessment framework developed for this study. The
detailed frameworks for the innovation stage (orange block) and the deployment stage (red block)
can be found in Part A and B of this report respectively.

10



PART A: Innovative frontrunners
qualitative  analysis.

A new sustainable energy system requires new technologies, business cases, and
interactions with society. In other words: a transition starts with innovations. In this section
we analyse which innovations are being done by the assessed energy companies, and
what is their potential impact.

3. Methodology for qualitative analysis
The methodology for the qualitative research is shown in figure 3.1. The following steps are
taken: First, the energy providers are characterised and their business models are
described, including the current standard, as set by the largest, dominant energy
providers); second, the business models are compared to find the innovations that
contribute to the PBs within each company (the points where they deviate from the
standard); third, the potential impact of each innovation is assessed, based on the eso-x
definition of sustainable development; fourth and final, the companies contributing most
can be identified based on their identified innovations and corresponding potential
impact. The steps are described in more detail in the following sections.

Figure 3.1: Overview of the assessment framework for the qualitative part.
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In this methodology also a multilevel perspective (MLP) description of the current energy
regime is considered in each step as well. For example, to assess the impact of an
innovation, one must be aware of the current energy regime. The MLP is an analytical
framework that conceptualises how transitions occur from one sociotechnical system to
another (Geels, 2002). Within it, the regime is the rulebook that guides the system of the
current day. Figure 3.2 shows a schematic representation of an unfolding transition, in
which one regime is substituted with another. A literature study of the current regime by
Verbong & Geels (2007) and Verbong & Loorbach (2012) provides us with a suitable
description of the current energy regime.

Fig 3.2: Visual representation of the change occurring in the regime that results in a technological
transition. Note the different dimensions of the regime listed in the left part of the figure. Source:
Geels, 2002.

3.1. Method for company characterization

The companies’ activities can be described using the business model canvas of
Osterwalder (Osterwalder et al., 2010). We infer the business model from the value
propositions; this is based on the website of each company. For example, looking at the
website of Om Nieuwe Energie makes a much different impression, compared to the one
of Oxxio. Whereas the website by Om Nieuwe Energie is focused on the contribution to the
energy transition, the green label of the electricity and cooperative structure of the
company, the website by Oxxio is geared towards promoting the good customer reviews
and how easy it is to switch contracts. The rest of the business model is inferred from the
website.
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When filling out the business models, a distinction is made between dominant and
non-dominant energy providers. The dominant players are defined as the four companies
that together make up about 95% of the current consumer market.; these are Essent,
Eneco, Vattenfall, and Budget Energie (Sönnichsen, 2021; Budget Thuis, n.d.). They are
considered to represent the current standard when it comes to energy providers business
models and activities, simply by the fact that their practices represent 95% of all activities
by energy providers. Any practices deviating from these are considered innovations.

When filling out the canvas for the dominant players, all fields are filled, but only points are
included that are unique to the energy sector. For example: managing a multinational
company is a key activity of Vattenfall, but not unique to the energy sector. Hence, it is not
included. Managing a portfolio of power plants is however unique to the energy sector.
When filling out the canvas for the smaller players, only the points are included that
deviate from the dominant players. These points are considered to deviate from the
regime, and are therefore considered innovations.

Other data that would point to certain innovative practices was gathered too. Besides the
aspects considered in the business model canvas, the following points were also included:
the ownership structure of the company; the feed-in rate the company offers;
investments in the development of new sustainable energy technologies. The full sheets
with the gathered data are appended.

3.2. Method for rating the different innovations

As a next step, the impact on the sustainability transition of the identified innovations was
structured on the scale: “low - medium - high - very high”. The definitions of the
categories are as follows.

If deployed on a large scale …
● Very High: … the innovation is enough on its own to get society within a particular

planetary boundary.
● High: … the innovation directly contributes towards bringing society within a

particular boundary.
● Medium: … the innovation enables other activities that contribute progress towards

a particular boundary.
● Low: … the innovation has no significant contribution to any action required to

make society approach a boundary.

Determining the contribution to the PBs, and thus the impact level, was aided by
discussing: How the innovations relate to fulfilling the boundaries of sustainability; what
would be the impact of the innovation if all energy providers would do it; what would be
the impact if no one would incorporate an innovation; and finally, how many companies
do the same innovation. In section 4.2. the identified innovations are described and the
essence of the arguments about their impact is presented. More detailed information can
be found in the Appendix.
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3.3. Identifying the biggest contributors to
sustainable development

Lastly, once there is clarity on which innovations companies are pursuing, how many, and
what is the impact of their innovations, the overall research question can be answered -
the companies contributing most to sustainable development via innovation can be
pointed out. We compare the companies to each other, and ask two questions:

● Which innovations are done only by a minority of companies? If an innovation is
taking place with many non-dominant players, no company stands out.

● Which companies are doing the highest impact innovations? These companies
contribute more than companies pursuing low impact innovations.

No single “winner” is guaranteed through this methodology. It is possible that similar
innovations take place with all non-dominant companies, and that selection of a single
winner is therefore impossible. Supporting a specific company through the eso-x
consumer collective then makes no sense. Additionally, it is possible that dominant
players are frontrunners. They can explore innovations that are not common practice yet.
Finally, it is very well possible that there are multiple companies that come out as
frontrunners. This can be the case when a high impact innovation takes place in only two
companies for example, or when different companies do different high impact
innovations.

3.4. Data acquisition

The data for this step of the analysis came from two rather diverse sets of sources. With
regards to the business models and the identified innovations, data was gathered almost
exclusively on the websites of the companies. On the other hand, the extensive work of
Verbong & Geels (2007) and Verbong & Loorbach (2012) provided the basis for the
understanding of the regime. As both of these papers are relatively old, the gaps were
filled with information coming from the websites of the companies.
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4. Presentation of qualitative results -
business model findings and their rating

4.1. Characterization of dominant energy providers

As already explained, to distinguish the innovations, an understanding of the current
energy regime is needed. Specifically of the way that dominant energy providers fit within
the regime; this is described in the following paragraph. The bolded words indicate the
different dimensions of the regime. They were taken from a lecture of professor Wieczorek
on MLP (Wieczorek, 2019). They deviate slightly from those used in the original work of
Geels (2002).

The fundamental guiding principle of the dominant energy providers is to sell electricity
(and gas, but it is out of the current scope) for profit in a reliable way. This electricity is
purchased from supplier companies or produced by providers themselves1. Electricity is
traded either in advance through power purchasing agreements (PPAs) or in a more
instantaneous way on the spot market. Regardless of the way it is obtained, it is
channelled to the end consumers via the grid. In practice the end consumers are passive
recipients who determine only the quantity of electricity they draw from the producers via
the grid and the provider will take care of this administratively by purchasing from the
producers and selling to the consumers. The infrastructure that allows that is an intricate
and integrated internationally grid that is complicated to maintain and expand. In terms
of generation of electricity the technological mix consists of coal, gas, nuclear and
biomass power plants, solar farms and wind parks. These technologies have varied
characteristics in terms of availability, flexibility and most cost-efficient way of work. As
the entire regime hinges on reliability and profit, this dictates a dynamic environment in
which providers buy electricity generated from a different technology at different times.
The complexities of managing different technological systems are delegated to the
specialised suppliers in coordination with the grid operators; most providers do not
engage in operating such assets. Among those companies that are both provider and
supplier, all invest in renewable electricity generation only. Regardless if a provider
chooses to generate electricity or not, it needs to operate in a dense actor network
(industry base) composed of representatives of transmission and distribution
companies, certifiers of the origin of the electricity, politicians and suppliers. Navigating
this web of actors requires significant knowledge. The entire way of operation is
thoroughly regulated by different government bodies, national and European legislation.

1 By law electricity producers/suppliers are always separated from energy providers, however, both
types can exist within one company group. In that case a company is formally selling electricity to
itself
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4.2. Description and impact of the innovations

The following innovations were identified among the companies. The innovations are
described, along with argumentation for their impact rating and the ways they deviate
from the standard set by the dominant energy providers.

4.3.1. Technological innovations

Impact: High
Some companies contribute to the development of new technologies and this has the
potential to change the technological basis of the regime. This is done by investing in
small-scale pilot projects where pitfalls of the technology or the underlying business
model can be revealed. Relevant technologies are battery energy storage, hydrogen
energy storage, geothermal heat, district heating and cooling networks (DHC, or “heat
nets”) and floating wind parks. Some of these projects are technology demonstrations, for
technologies that are essential to the energy transition (eso-x, 2022b), but are not yet
deployed on a large scale. For example: energy storage solutions. Other projects are
incremental improvements of existing technologies which can make them more
commercially competitive, and/or more friendly to the environment. For example: floating
offshore wind turbines.

We consider these technological innovations indisposable to the Dutch sustainability
transition, however, they are by themselves not sufficient to bring the Netherlands within
any boundary of sustainability. For example, to get within the boundary for CO2 emissions,
these technologies also need to be deployed on a large scale and plenty other obstacles
must be overcome (such as raising capital, regulatory barriers, resistance from local
society). Thus, the development of these technologies is considered to have a high impact
score.

4.3.2. Unlocking individual prosumer capital

Providing high feed-in rates
Impact: Medium
Investments in RE sources, like solar, are necessary to realise the sustainability transition.
Energy providers can stimulate these investments by offering high feed-in rates for
consumers that invest in solar panels on their houses. As per the current regulation, these
feed-in rates are liberalised only when a household produces more electricity than it
consumes. Each kWh extra is paid for according to this feed-in rate that is determined by
the company (Independer, 2022). The higher the rate, the more lucrative prosumership is
and more private capital is unlocked for investments. Since these high feed-in rates do
not directly constitute investments and do not directly contribute to bringing the
Netherlands back within the boundaries of sustainability, the impact is rated as medium.

Enabling prosumer investments
Impact: Medium
Another way for energy providers to unlock prosumer capital is to provide investment
opportunities. These opportunities enable investments in RE that would otherwise not be
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possible (because for example the investment would be too large - a windmill is too big
for individual prosumers - or because there are other obstacles like a lack of roof space
for solar panels). Providing such opportunities for investments is rated as medium impact,
because the energy providers enable the investments, but it is the prosumers that
actually invest.

In terms of changes to the regime, these schemes and rates change the routines and
practices of the users, and partially the industry base of the regime - the suppliers
position is eroded by a multitude of small generators to an extent. This respectively
changes the knowledge base of the company. Depending on the case, part of the
produced electricity is consumed behind the metre and is not made available on the
market. This represents a change in the guiding principles, as notions such as
self-sufficiency and autonomy become more pronounced (for the prosumers) than the
profit-seeking of the provider.

4.3.3. Supporting energy cooperatives

Impact: High or Medium (depending on the activity)
Energy cooperatives are groups of people who pool their resources to accelerate the
energy transition (Walker & Devine-Wright, 2008). The cooperative approach results in
people’s empowerment and gives them a way to personally benefit from the energy
transition (Walker & Devine-Wright, 2008). Besides that, one of the chief issues of the
Dutch RE rollout is citizens' opposition to RE development close to their property (Niet,
2018). This is an issue cooperatives could partially resolve by letting people feel
represented in the transition. Both the investments made by cooperatives, and their role in
overcoming civil resistance have a direct positive impact towards fitting within the PBs
(high impact).

Energy providers and cooperatives in the Dutch context can interact for mutual benefit in
multiple ways (de Backer et al., 2020). The research of the websites of the providers
showed us two main forms of cooperation. Firstly, it can occur in the form of
administrative help, where the company acts as the legally responsible party
(programmaverantwoordelijke), and also buys and resells the energy the cooperatives
produce. These activities are regarded as having medium impact, since they enable the
activities by the cooperatives.

Secondly, some energy providers take their support one step further and allow consumers
to choose to purchase electricity from a particular cooperative. This system allows other
consumers to almost directly support the cooperatives, boosting the concept even more.
By comparison to the above, this activity is considered to have a high impact.

The changes induced by cooperatives are similar to those induced by prosumers in their
profile. A potential difference is that consumer collectives are more organised than
individual prosumers and thus could at least theoretically bring more bargaining power in
their discussions with municipalities or companies to bear.
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4.3.4. Unorthodox company structure

Impact: Low
Alternative company ownership structures might overcome several obstacles for the
sustainability transition. For example: a not for profit (NFP) organisation might be less
hindered by low profitability of renewable energy investments or they can make RE prices
more competitive with fossils fuels; cooperatively owned organisations might increase
public acceptance of RE investments; publicly or cooperatively owned organisations
might redistribute profits among broader society instead a smaller elite of shareholders.
There are however also counter arguments for alternative ownership structures: efficiency
of corporate governance might decrease, and it might be harder to acquire capital for RE
investments. Moreover, no evidence was found in literature that the theoretical
advantages are indeed realised in real life cases. Given these arguments, and the fact
that the impact of the company ownership structure is indirect, the impact is assessed to
be potentially positive, but low.

It ought to be kept in mind that cooperative or public ownership could have positive
impacts on reducing inequalities, a PB that is not assessed in this report. This will become
important when the scope of this study is expanded, as discussed in section 7.1.

The main way such a company deviates from the regime is the guiding principle;
non-profit organisations completely break away from the profit-seeking profile of the
regime.

4.3.5. Offering secondary services

Impact: Low
Multiple companies have diversified their business models to include minor secondary
services - e.g. their customers could reach out to them if they want solar panels,
insulations or heat pumps installed. Though the intentions appear good, the energy
providers are in fact not making a significant contribution to the rollout of these
technologies. In all cases there is an already established group of third-party companies
specialised in installing the technology with or without the involvement of the providers. If
such a specialised company decides to work with a provider, they get access to part of
the providers’ customer pool. That does not mean these same customers could not have
been reached otherwise. For example, non-energy providers such as Ikea and Coolblue
offer the exact same services. Moreover, in the end, it is the consumers that make the
actual investment by buying these products.

Nonetheless, offering secondary services cannot be fully discarded as irrelevant. It could
be argued that they help the customer by (i) saving time and effort to look for the
specialised company, (ii) the provider might be ensuring there is a minor discount for the
customer and (iii) the more actors are providing a service, the better the service
becomes. All these points are, however, considered to have a small impact on the
sustainability transition.

The impacts on the regime are similarly small and dispersed across the dimensions.
Offering such services will only change the knowledge base of the provider to a minor
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degree, since third parties are doing the actual work; accordingly their industry base has
been altered too to include these partners.

In conclusion, these secondary services are given a low impact score. This score reflects
the small contributions of the energy providers, and the  small sustainability gains.

4.3.6. Afforestation in the Netherlands

Impact: Very High
Some companies have started afforestation projects within the Netherlands. This activity
is rated as “very high” impact, because:

1. The biosphere integrity dimension is equally important as the climate change
dimension (Steffen et al., 2015);

2. the current state of things within the biosphere integrity dimension is even worse
than the state of things for climate change (Steffen et al., 2015);

3. afforestation has a very direct impact on restoring species diversity by habitat
restoration, (afforestation alone can likely bring us back within the boundary)
(Maxwell, 2016);

4. afforestation also has a positive affection the land use change dimension which
considers mainly land surface-climate coupling (via exchange of energy, water,
and momentum) (Steffen et al., 2015);

5. lastly, afforestation also provides a means of CO2 capture and sequestration.

Note that the required scale of afforestation is large, however, also the potential of
company driven afforestation is large. This is apparent from a simple back of the
envelope calculation: the GDP of the Netherlands is about 800 billion euro per year. If 0.2%
of that is spent on buying agricultural land at the current price of about 7 euro per m2

(Wageningen University, 2022) then almost 7000 km2 of forest can be created over the
coming 30 years. This 0.2% of GDP could come from the profit margins of companies if
they so choose. For comparison, to bring the Netherlands back within the boundary for
land use change, we estimate about 8000 km2 needs to be forested (50% of the original
forest cover, see section 5.2.).

Finally, it must be noted that various companies offer “CO2 compensated gas” or “climate
compensated gas”. By this it is meant that the negative impact of burning gas is
compensated by either buying emission rights, or the protection of forests elsewhere
(often in the Amazon). This is not included as an innovative activity since these schemes
are, first, often untransparent and less effective then they are made to appear (Cames,
2016), second, not contributing to the sustainability transition in the Netherlands, and third,
though the protection of existing forest is admirable it does not increase the amount of
forest as required.

In terms of points of impact on the current regime, this innovation is vastly different from
the previously discussed ones. It has nothing to do with the other activities of the
companies, which requires new knowledge and industry bases. The guiding principle is
also utterly different, as companies do not get financial benefits from planting forests.
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4.3. Innovative activities per company

Table 4.1 that shows the innovative activities by each company. The impact of each
innovation is indicated by colour coding.
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Table 4.1: List of companies activities. When companies have the same parent companies or are subsidiaries, their names are written in the same colour.
Providers with their names in black have no ownership relation to other companies in the list. The impact of innovations is colour coded: dark green = very
high impact, green = high impact, yellow = medium impact, red = low impact.

Impact
Budget
Energie Eneco Essent

Vatten-
fall

Clean
Energy Delta

Energie
Direct

Energie
van Ons

Green
choice HVC

Om
Nieuwe
Energie

Power
peers

Pure
Energie Qwint

Vande-
bron

Vrij-
opnaam

Contributing to forestation

Afforestation activities Very High

Technological innovations

Develop DHC systems and
geothermal energy High

Develop hydrogen systems High

Floating wind High

Develop battery storage
systems High

Supporting individual prosumers

Premium feed-in rates pre
energy crisis Medium

Feed-in rates adapted to the
present day energy crisis Medium

Enabling investments in RE Medium

Supporting energy cooperatives

Explicitly buying cooperative
electricity Medium

Reselling electricity from
specific collectives High

Other support activities Medium

Alternative ownership structures

Cooperative owned Low

Publicly owned Low

Secondary business activities

Install solar boilers Low

Install insulation Low

Install heat pumps Low

EV-related services Low

Install green roofs Low

Install solar panels Low
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4.4. Interim conclusion - Energy providers that drive
sustainable development most via innovations

To determine which company drives sustainable development most via innovative
activities, we must first look at the identified innovations, and see if any company
differentiates themselves through these innovations. Next, we can see which company
overall has the biggest impact.

The innovation with the highest impact is afforestation, and there are only 2 companies
that differentiate themselves with this activity: Greenchoice and Clean Energy.
Technological innovations are done by relatively many companies, both dominant and
non-dominant players. However, it can be observed that the dominant players invest
more in technological innovations than the non-dominant ones, simply by the fact that
they invest in almost all assessed technologies. This is also not surprising, as the dominant
players can be expected to have more R&D resources available. When it comes to
supporting consumer cooperatives, it is clear that only the non-dominant players engage
in this activity; it has not yet permeated to the big four players. At the same time, all
companies that support cooperatives do largely identical things, so no company
uniquesly differentiates themselves by supporting cooperatives. Supporting individual
prosumers is an innovation that used to be done by both dominant and non-dominant
players, but due to the current energy crisis no company offers exceptionally high feed-in
rates. Only Eneco and Vandebron can be said to have consistent good intentions (but
only intentions), since they offered a favourable rate before the crisis, and adapted this
now to match the current high energy prices. Finally, when it comes to alternative
ownership structures and secondary business activities, a few companies differentiate
themselves via the alternative ownership structures. Notably for Energie van Ons, HVC, and
Om Nieuwe Energy this is an essential part of their value proposition. However, both the
alternative ownership structures and secondary business activities have low impact (see
section 4.3.4). Given the presence of higher impact innovations they are not a decisive
factor.

Given the above, we have identified Greenchoice as the most innovative company,
where the support of eso-x and its members has the most impact. Greechoice stands out
because of its engagement in afforestation (the highest impact innovation), while also
participating in almost all other categories of innovations. Notably, Om Nieuwe Energy and
Energie van Ons also support consumer collectives, and undertake projects in which
innovative technologies are used. However, they do not participate in afforestation in the
Netherlands. Conversely, Clean Energy also supports afforestation projects, but virtually no
other innovations aside from a new hydrogen storage project. Therefore, Greenchoice can
be considered the company that contributes to sustainable development most via
innovation, and consequently it is the company that eso-x should support.

One remark is that the technological innovations undertaken by Greenchoice (or any
other non-dominant player) are likely not comparable to those undertaken by Vattenfall
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and Eneco. Both companies have precisely the same technological innovation projects,
aside from a floating wind project of Vattenfall.

One special case should also be mentioned: Vandebron also supports energy
cooperatives and individual prosumers in principle. However, given that their expansion of
energy production capacity is virtually zero over the past three years (see section 6.1), it
should be asked if they still support new cooperatives, or only their existing partners.
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PART B: Large scale deployment of innovations
quantitative analysis

After innovations are tested in niche markets (Part A), they need to be deployed on a large
scale. In this part we analyse the extent to which deployment activities are being
undertaken and by which companies. We mainly consider investments in renewable
energy sources, and we briefly touch upon the impact on biodiversity and land use
change.

5. Methodology for quantitative analysis

5.1. Assessment framework

The following sustainability assessment framework is used for the quantitative analysis
(Fig. 5.1). The goal of the analysis is to find out which company has the biggest impact on
the boundaries of sustainability from figure 1.1. The company with the biggest impact is
said to be the biggest driver of the transition. The impact of a company is made
measurable by using the concepts of Urgency and Sensitivity , which are elaborated𝑈 𝑆
below. The final score of a company is calculated by multiplying each company indicator
by the corresponding sensitivity and urgency, and then summing.

Figure 5.1: Framework developed and used for the quantitative analysis.
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5.2. Urgency

The urgency parameter expresses the degree by which boundary of sustainability has𝑈
𝑖

𝑖

been exceeded. The boundaries are defined in the internal eso-x report (eso-x, 2022a),
and consist of the planetary boundaries (PB) and two socio-economic boundaries. is𝑈
calculated for each boundary as a linear function of the indicator associated with that
boundary. The value of is set to at the upper limit of the safe zone, and to at𝑈 𝑈

𝑖
= 1 𝑈

𝑖
= 2

the lower limit of the danger zone, see figure 5.2. Since the danger zone is intended to
represent a similar level of risk in all boundaries, in the work of Steffen et al. (2015), we
consider comparable across boundaries. If a boundary is exceeded by a larger degree,𝑈

will be higher, and it is considered to be more urgent. If a boundary is within the safe𝑈
zone, the urgency will not reduce below 1.

Figure 5.2: The urgency (vertical axis) is calculated as a linear function of the indicators of the
corresponding boundaries as used by Steffen et al. (2015).
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Table 5.1: Urgencies for the boundaries of sustainability evaluated on a global level. The boundaries
in grey do not apply to this study. Several values in boundary 8 through 11 have not been evaluated
and are therefore not available. With regards to the current value of the climate change boundary:
rather than using the current CO2 concentration, it is chosen to use the value that will be reached in
2100 on the current socioeconomic pathway as indicated by the IPCC (IPCC, 2021).

Boundary 𝑈
𝑖

Upper safe
zone limit
(U=1)

Lower danger
zone limit
(U=2)

Current
value

Global
Urgency

1. Climate change 350 450 1000 7.5

2. Biosphere integrity 10 100 450 5.9

3. Ozone layer depletion 5 10 5 1

4. Ocean acidification 80 70 84 1

5. Biochemical flows 62 82 150 5.4

6. Land use change 75 54 62 1.6

7. Fresh water use 4000 6000 2600 1

8. Novel chemicals n.a. n.a. n.a. n.a.

9. Aerosols n.a. n.a. n.a. n.a.

10. Human needs 189 n.a. 119 n.a.

11. Inequality 0.4 n.a. 0.68 n.a.

Table 5.1: shows the resulting urgencies evaluated for a global level. The boundary limits
are identical to those used in the original publication by Steffen et al. (2015), except the
one for climate change and biosphere integrity. The boundary for climate change is
measured in CO2-eq concentrations [ppm]. The authors of this report, however, think that
the current CO2-eq concentrations do not represent the trajectory humanity is currently
on. Therefore instead the CO2-eq concentration has been used that will be reached in
2100 if we keep following the socioeconomic pathway that we are currently on, as
indicated by the IPCC. With regards to biosphere integrity, an improved assessment of the
current value was available in (Pimm, 2014).
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Table 5.2: Urgencies for the boundaries of sustainability evaluated for the Netherlands. Boundaries
that are not yet included in this sustainability assessment are omitted. For each boundary specific
argumentation is used to derive the urgency from the global values from table 5.1.

Boundary 𝑈
𝑖

Upper safe
zone limit
(U=1)

Lower danger
zone limit
(U=2)

Current
value

Dutch
Urgency

1. Climate change -32 n.a. 181.0 7.5

2. Biosphere integrity 50 n.a. 17 16.5

6. Land use change 50 30 17 2.7

Next, table 5.2 shows the urgencies re-evaluated for the Netherlands. Re-evaluation is
necessary because some of the boundaries may be further exceeded locally. Boundaries
that are not yet included in this assessment are left out. The climate change boundary
has the same urgency as on the global level. After all, GHG concentrations are the same
everywhere in the world, regardless of where emissions are originating. The units of the
boundary have been changed, however, to a unit that is actionable. Instead of CO2-eq
concentrations, now emissions are used [Mt. CO2-eq/year]. Based on the most
progressive pathways foreseen by the IPCC (IPCC, 2021), it was determined that for the
Netherlands an emission of -32. Mt CO2-eq/year is required to stay below the global safe
zone limit of 350 ppm, using the working assumption that emissions per unit of energy
produced must decrease equally everywhere in the world. The lower danger zone limit no
longer needs to be evaluated since the urgency is already given from the global limit.

To re-evaluate the urgency of the biosphere integrity limit from (Steffen et al., 2015), a
different argumentation applies. From statistics on the mean species abundance (MSA), it
is determined that biodiversity in the Netherlands has so far declined about 2.8 times
faster than the global average (PBL, 2016). Therefore, the urgency for the Netherlands was
increased by a factor 2.8, to a value of 16.5. With regards to the units by which the
boundary is measured, these have been translated into actionable units as well. Since
land use change is the main driver of biodiversity loss (Maxwell, 2016), the original unit of
species extinction rate [unit: E/MSY, extinctions per million species year], has been
replaced by the fraction of original forest cover remaining. There is still an open academic
debate about how much natural land needs to be protected to sufficiently protect the
biosphere. Estimates vary wildly. However, E.O. Wilson, a widely recognized expert, argues
that half the planet’s surface area should be protected. In a region populated as densely
as the Netherlands, however, this does not seem realistic to the authors of this report, and
instead 50% of the original forest cover is used as the boundary of the safe zone limit. This
is a practical choice as well, since it is the same as the safe zone limit for boundary 6, land
use change (see directly below). For reference, the original forest cover of the Netherlands
is estimated to be around 70% (Zanon, 2018).
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Finally, the urgency of the land use change boundary must be re-evaluated (bottom row
of table 5.2). In this case it is possible to calculate the urgency based on the amount of
forest cover remaining in the Netherlands, in combination with the limits specified for land
use change in the original publication (Steffen et al., 2015). In this publication the land use
change limits are given in terms of the percentage of original forest cover remaining. For
temperate forest, the safe zone limit lies at 50% of original cover remaining, and the
danger zone limit lies at 30%. In the Netherlands currently 17% of the original cover is
remaining (Rijksoverheid, 2017), which puts the urgency at 2.7.

5.3. Sensitivity and used indicators

The sensitivity parameter expresses the degree to which company indicator reduces𝑆
𝑖,𝑗

𝑋
𝑗

the urgency of boundary . For example: an investment in a wind turbine (𝑈
𝑖 

𝑖 𝑋
𝑗

= 100 𝑀𝑊

of wind power) might reduce the CO2 emissions of the Dutch energy system (assuming
the total capacity remains constant) and thereby reduce by a small amount . We𝑈

𝑖
∆𝑈

calculate the total reduction of urgency by summing of over all indicators that have∆𝑈
𝑖 

𝑛

an impact on boundary .𝑖

∆𝑈
𝑖

=
𝑛

𝑗=1

∑ 𝑋
𝑗

· 𝑆
𝑖,𝑗 Eq. 1

For the sake of this analysis we do assume that is constant. The value of is calculated𝑆 𝑆
by assessing the impact of an investment on the boundaries from table 5.2. For example:
for investments in renewable energy sources it can be calculated how GHG emissions are
generated by a newly installed capacity of 1 MWp. This can be done by first taking into
account the capacity factors for the considered energy source to calculate the amount of
energy generated yearly. The capacity factors are obtained from (Pfenninger, n.d.) for the
renewables, and derived from (CBS, 2020) for the fossil fuels. The capacity factor for
biomass is assumed to be similar as the other fossil fuel sources, due to a lack of data.
Next literature values for emissions per unit of energy produced can be taken to calculate
the yearly emissions of GHG. It is assumed that about 25% of the lifetime emissions are
emitted in the Netherlands during transport and maintenance (Turconi, 2013; Tremeac,
2009; Guezuraga, 2012; Ardente, 2008). Emissions from fossil fuel sources are estimated
based on (IPCC, 2014). These emissions can be compared to the current emission intensity
of Dutch electricity (328.4 kg CO2-eq/MWh (EEA, 2021)), and assuming that the total
energy usage stays constant, it can be calculated by how much the total emissions of the
Netherlands decrease due to this new 1 MWp of installed capacity. This reduction of GHG
emissions is in the same unit as by which the climate change boundary in table 5.2 is
measured, and so, it can also be calculated by how much the urgency of that boundary is
reduced. Net investments in renewable energy sources have a negative sensitivity, since
they reduce the urgency of the climate change boundary by reducing GHG emissions. Net
investments in fossil fuel capacity have a positive sensitivity, because they increase the
urgency by increasing emissions.

As for the indicators , from the above it becomes directly apparent that the only relevant𝑋
𝑗

indicators are those that lead to a change in urgency. The main considered indicators are
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therefore the net installed electricity generation capacity, as these reduce Dutch GHG
emissions and therefore the urgency of the climate change boundary. The net
investments are specified per source, by subtracting disinvestments from investments (a
company may build 300 MW worth of windmills, and decommission 50 MW, resulting in a
net investment of 250 MW).

Finally, investments are averaged out over a period of three years. Namely, large
investments of the exact same size are not usually made every year, but rather every few
years. Averaging over a period of three years is long enough to ensure that the outcome
of the analysis will be consistent every year, yet the period is short enough to allow
companies to course correct without their scores representing their past for a
disproportionate amount of time. For the exact calculations and used data we refer to the
accompanying sheets. The data for investments is taken from the datasheets compiled
by CE-Delft for Consumentenbond (CE Delft, 2021).

Table 5.3: Resulting sensitivities with respect to boundary 1 for the considered indicators. Negative
sensitivities indicate that for every net investment of 1 MWp the urgency is reduced by . A1 · 𝑆
positive sensitivity indicates that the urgency of the boundary increases, as would indeed be the
case for investments in fossil fuels. The capacity factors are obtained from (Pfenninger, n.d.; CBS,
2020). The emission intensities are obtained from (Turconi, 2013; IPCC, 2014). For the full calculation,
please see the accompanying sheet.

Indicator 𝑋
𝑗 Unit

Capacity
factor

Lifetime CO2
emissions
[kg CO2-
eq/MWh] 𝑆

1,𝑗
· 10−5

1. Net added wind at sea 1 MWp 0.32 30 -3.17

2. Net added wind on land 1 MWp 0.25 30 -2.48

3. Net added solar 1 MWp 0.12 60 -1.16

4. Net added coal 1 MWp 0.42 798 6.15

5. Net added gas (WKK) 1 MWp 0.41 298 -0.39

6. Net added biomass 1 MWp 0.4 230 -1.21
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5.4. Final scoring & identifying the most contributing
companies

The final score represents the impact a company has. To this end the reduction of each
planetary boundary is multiplied by the corresponding urgency . After all, the same∆𝑈

𝑖
𝑈

𝑖

reduction for a boundary with low urgency, should not count as heavy as for a boundary
with high urgency. To obtain the final score the results are summed, giving us the
following expression:

𝐹𝑖𝑛𝑎𝑙 𝑆𝑐𝑜𝑟𝑒  =   
𝑚

𝑖=1

∑  ∆𝑈
𝑖

· 𝑈
𝑖
  =   

𝑚

𝑖=1

∑  
𝑛

𝑗=1

∑  𝑋
𝑗

· 𝑆
𝑖,𝑗

· 𝑈
𝑖 Eq. 2

Finally, we must identify which energy provider is contributing most to sustainable
development, and should therefore be supported by eso-x. This can be done based on the
absolute final score (as presented above), or on the final score relative to the company
size (which is measured for example by the number of consumers served as is done in this
report, or alternatively via financial indicators as discussed in section 7.6).

It is decided to use the absolute final score rather than the relative score. Firstly, this is
because the goal of eso-x is ultimately to influence the sustainability transition
(accelerating it and steering along effective pathways, see the introduction). This
influence is more likely to be obtained with a company with a high absolute score, rather
than a high relative score, since these companies have a bigger impact on the transition.
For example: a company may have a very high relative score because it invests a lot
compared to its number of customers, but still its investments can have 10 times less
impact than that of the highest absolute scoring companies. Secondly, it is the intention of
eso-x to stimulate high impact innovations (see Part A). Higher absolute scoring
companies are more likely to have the resources to pick up such innovations. Thirdly, high
relative scores may be easier to achieve by small companies than by larger companies.
Namely, small energy providers have more potential for growth than players that are
closer to the total market size. Investors may therefore invest relatively more in smaller
players, causing a high relative score. It should be noted, though, that this method may
create a bias towards larger companies, if not the largest company. Whether this is
indeed the case should be assessed in the results.
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6. Presentation of quantitative results

6.1. Scores from renewable energy investments

Based on the above methodology, the following scores have been calculated for the
climate change boundary. See table 6.1. Also given are the amount by which the urgency
of the climate change boundary has been reduced (as well the percentage), and the
scores relative to the amount of customers each company has (in case an estimate of
the number of customers is available). The bottom row shows the investments in solar on
housing roofs made by private individuals, and the investments made by energy
cooperatives. The full calculation of the score can be found in the accompanying sheet.

Some details should be noted: First, in the case of Vattenfall the closure of the coal fired
power plant Hemweg 8 is a key contributor to the score. However, this closure was in fact
mandated by the Dutch government as part of their efforts to meet the Urgenda verdict
(NOS, 2019). Vattenfall also received financial compensation for the closure of this plant
(Het Parool, 2019). Therefore, the score for Vattenfall is presented with and without the
closure of Hemweg 8 included.

Second, the available data from CE-Delft does not consider the investments made by Om
Nieuwe Energie and Energie van Ons. These companies do not directly invest, but rather
the underlying cooperatives (that also own these energy providers) make the
investments. In the absence of exact data, the investments of these companies have
been estimated as follows: first, the number of cooperative projects undertaken by Om
Nieuwe Energie and Energie van Ons was counted (118 and 128 projects respectively). Next,
we obtained the total number of cooperative projects in the Netherlands (Hier Opgewekt,
2022), and the total investments in solar and wind power over the last three years were
obtained (measured in MWp). From this data, it appeared that Energie van Ons
accounted for 13.5% of projects, and Om Nieuwe Energie for 12.4%. Finally, it was then
crudely assumed that both companies contributed an equal percentage to the installed
power over the last three years.

31



Table 6.1: overview of the scores per company, calculated via eq. 2 and the method explained in
chapter 5. Note that for Vattenfall the closure of the Hemweg 8 powerplant is included on a
separate line. For perspective, in the bottom row we include the investments in solar on roofs of
houses, and the investments made by cooperatives.

Net investments, 3y average [MW] Score
*-1e4
(From
eq. 2)

Rel.
score
*-1e9

dU
.%red.

Solar Wind
onsh.

Wind
offsh.

Bio-
mass

Gas
wkk

Coal

Vattenfall

(closure of
Hemweg8
included)

21 171.7

(-210)

337

(1305)

18.1

(69.9)

-4.5e-3
.06%

(-1.7e-2)
(.23%)

Eneco 17 75.9 50.9 -11.7 266 11.7 -3.6e-3
.047%

greenchoice 178.4 7 168 37.4 -2.2e-3
.03%

Essent 48.5 90.1 3.3 -1.2e-3
.016%

Pure Energie 0.7 35 65.5 43.7 -8.7e-4
.012%

Energie van
Ons

6.3 6.1 15.7 -2.1e-4
.0028%

Om Nieuwe
Energie

5.8 5.7 14.5 -1.9e-4
.0026%

HVC 15.3 -0.2 13.2 -1.8e-4
.0024%

Easy Energy 3 2.6 -3.5e-5
.0005%

Vrijop- naam 2.8 2.4 -3.25e-5
.0004%

Vandebron 0.5 0.4 0.2 -6.2e-6
.0001%

cooperatives 47 45.7 126 113 -1.7e-3
.022%

solar on
housing

1190.3 1036 74 -1.4e-2
.18%
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6.2. Scores for contributions to biosphere intactness
and land use change.

The scores for the boundaries for biosphere intactness and land use change have also
been assessed. Only two companies have engaged in reforestation activities within the
Netherlands: Greenchoice and Clean Energy. For this they earn a score of 0.28 and 0.06
respectively (multiplied by a factor -1e4 for readability, as in table 6.1) for the biosphere
dimension. For the land use change dimension the score is practically 0, since the urgency
for this dimension is significantly lower.

These scores are low because the amount of reforested land by these companies is very
low. Greenchoice has invested in food forest Houtrak, of 0.08 km2, and Clean Energy has
created 0.016 km2 of new forest by participating in the Buyworld initiative (0.003 km2) and
The Forest Project (0.013 km2).

It should be noted that Greenchoice also participates in the protection of existing forest
and natural areas, with a total size of 21 km2. It is, however, unknown to what extent
Greenchoice contributes to the protection of these areas, nor is a methodology
established to score the protection of existing forests. After all, the protection of existing
forests does not increase the total forest cover. However, if this area were to be counted
as 100% new forest cover, then it would result in a total score of 74.1 in the biosphere
intactness dimension, bringing the total score of Greenchoice to 242. This is comparable
to Eneco. The large contribution to the score by even a modest amount of afforestation
illustrates why afforestation activities are indicated as a very high impact innovation in
Part A of this report.

6.3. Interim conclusion - Energy providers that drive
sustainable development most via investments

As explained in section 5.4 we consider the absolute scores rather than the relative score.
Therefore, Vattenfall can be said to drive sustainable development most via its
investments into the deployment of renewable energy sources. Vattenfall is closely
followed by Eneco and Greenchoice.

As also indicated in section 5.4, we consider the possibility of a bias toward the biggest
company. This appears not to be the case, since Vattenfall is not the largest company by
number of customers (Sönnichsen, 2021).
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7. Discussion and future work

7.1. Prototype study

The authors of this report would like to stress that the analysis in this report answers a
research question that to our knowledge is not answered anywhere else. Additionally a
novel framework is developed and used. Still, this analysis is in a prototype form, and as
such is not complete. Most notably not all aspects of sustainability are taken into account.
For example, the impact that companies have on economic inequality currently not taken
into account, however, innovations such as cooperatively owned energy providers (sec.
4.3.4) might have a significant impact in that dimension of sustainability.

Nevertheless, despite being a prototype study, the outcome is considered reliable and
unlikely to change significantly with improved versions of the analysis. Namely, though not
all aspects of sustainability (not all boundaries, see fig. 1.1.) are taken into account, the
boundaries with the highest urgency have been considered. That is with the exception of
boundary 5, biochemical flows. The impact on this boundary is however dominated by
agricultural fertiliser application, and less so by energy production (Steffen et al., 2015).

All critical reflections are discussed in the following sections, as well as suggestions for
future improvements.

7.2. Methodological bias, scope, and impact of
purchasing sustainable energy

Currently, only consumer energy providers fall within the scope of this research. This
creates an immediate methodological bias: Companies whose business models are that
of purely energy providers are put at a disadvantage, since they only buy and re-sell
energy they have no score in the deployment stage by definition. These are companies
such as Essent and Budget Energie. Moreover, these companies also do not directly invest
in technological innovation by definition. Business model innovations are of course still
possible for these companies. They can for example still support energy cooperatives.

To get rid of this bias, it is proposed to expand the study to assess all energy companies
that invest in RE capacity, not only providers, but also producers. Contributions to
deployment and technological innovations made by pure energy providers, by buying
from specific energy producers, can then be recognized. For example, an energy producer
could be awarded a score for deployment. The energy provider responsible for a certain
percentage of that producer’s sales (of both energy and GVOs) could be awarded that
same percentage of the score. Similarly, a methodology to award credit for supporting
innovation within the supply chain can be envisioned.

Expanding the study to all energy companies that are investing in RE would also make the
study more comprehensive. Currently, the assessed companies only account for about
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16% of total RE investments over the past 3 years, based on data by CE Delft (CE Delft, 2021)
compared to data from Rijksoverheid (Rijksoverheid, n.d.).

It should be noted, though, that the outcome of the current analysis is not expected to
change significantly by expanding to energy producers, and that the effect of the bias is
considered small. Namely, the big two providers that buy all their energy externally are
Essent and Budget Energy. Essent buys all its energy from the spot market and thus does
not support any specific energy producer intentionally. Budget Energy buys about 50% of
its energy from the spot market and thus has the same problem. All other companies buy
energy through PPA, but mainly from themselves (as the Dutch law requires formal
separation between energy providers and producers), and thus the investments that lead
to are already taken into account.

7.3. Investments by cooperatives

Unfortunately no data was available on the investments by Om Nieuwe Energie and
Energie van Ons. Therefore, a crude estimate of their investments was made as described
in section 6.1. In future iterations of this research, it is recommended to include Om Nieuwe
Energie and Energie van Ons in the data acquisition process.

7.4. Assessment of technological innovations

Improvements are needed in the qualitative analysis on the front of technological
innovations. Currently it is only considered whether a company is taking part in a project
where technology is deployed that is not yet being deployed on a large scale. This is a
very coarse approach. A better approach would be to analyse per project what exactly is
the development level of the technology, what is demonstrated in the project, what is the
size of the projects, or the number of patents generated. It is expected that this improved
analysis will highlight better the difference in contributions to technological innovations.

7.5. Assessment of company size and relative scores

When it comes to quantitative analysis, it is chosen to assess companies based on their
absolute scores, rather than the scores relative to their size (explained in section 5.4).
However, to ensure that there is no bias towards the biggest companies, it is still
worthwhile to assess the relative scores among the top scoring companies. This begs the
question: how should the relative score be determined? It is suggested for future work to
consider the use of financial indicators rather than the amount of customers. Namely,
energy companies that sell both to business and consumer markets, or specialise in
building RE installations and then selling them may be at an advantage when only the
number of customers is used. Their revenue, profits margins, and available capital for
investments is larger compared to the number of private consumer customers. The use of
financial indicators might result in a more representative relative scoring.
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7.6. Assessment of afforestation activities

Despite their high potential, the afforestation projects touted by companies on their
websites need to be taken with a grain of salt. Website publications rarely make it clear
what the contribution of the company in reality is, whether the project is still existing and
whether the company has any lasting commitments to ensure its long-term survival. We
recommend to address such questions in future research.

7.7. Comparison to other sustainability assessments &
value of the results

The value of this report stems directly from the goal of eso-x, which is to accelerate
sustainable development by supporting the companies that contribute most to
sustainable development. This approach is different from the more common strategy of
supporting sustainable development by supporting the most “sustainable” products, in
which case a different definition of sustainability must also be used (since the eso-x
definition applies to the planet and human society). Also the methodology of eso-x is
different from most sustainability assessments, where for example often triple bottom line
approaches are used. Because of the unique approach and assessment method of eso-x
also unique insights are produced.

For the same reasons, the sustainability assessment presented here also leads to
significantly different results than other sustainability assessments of energy providers.
The sustainability assessment available for Dutch energy providers most worthy of
mentioning is the assessment of Consumentenbond (2021). The outcome of this study is a
hierarchical energy ranking, which can be compared to the outcome of this study. The
companies identified as contributing most to sustainable development by eso-x,
Greenchoice and Vattenfall are ranked 7th and 13th respectively by Consumentenbond.

This difference is logically explained by the fact that the study by Consumentenbond
states a different research question: “to make transparent which energy providers are
truly sustainable” (Consumentenbond, 2021). Also there seems to be a difference in the
definition of sustainability. As a result it presents a composite index of a company's
investments, purchasing of energy, and annihilation of GVO certificates (“levering” in the
Consumentenbond report). These components are weighted by relative size. This is a
fundamentally different approach from eso-x, and therefore results in different insights.
While the eso-x approach is at risk of a bias towards energy providers that actively invest
(sec. 7.2), and towards large providers (sec 5.4), the Consumentenbond method is more
likely biassed towards smaller energy providers. Smaller providers can more easily
purchase 100% renewable energy, compared to large players which have fossil fuel plants
in their portfolio which cannot be simply closed. Given the different research questions
and methodology, the outcomes of the two different studies are not necessarily
considered contradictory. Rather it can be argued that both are valuable, and simply
convey different information and insights.
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8. Conclusion
This study set out to determine which consumer energy providers contribute most to
sustainable development in the Netherlands, where the scope of sustainable
development was limited to the climate change boundary, biosphere integrity boundary,
and land use change boundary of the planetary boundaries (Steffen et al., 2015). To this
end, innovative activities were inventorised, their potential impact was estimated, and a
most innovative company was identified. Additionally, it was inventorised which
investments in RE deployment were made by different companies, it was calculated what
the actual impact is of each RE technology on progress towards the planetary boundaries,
and the company contributing most to the deployment of RE capacity was identified.

With regards to the innovative activities, it was concluded that the highest impact
innovation is afforestation within the Netherlands. The main reasons for this are that:
afforestation addresses one of the two primary planetary boundaries (biosphere integrity,
the other one being climate change); of these two biosphere integrity is more urgent
given the current state of things; afforestation has a direct impact and could solve
problems in this dimension by itself. Other high impact innovations are innovations in
renewable energy technologies and the support of consumer collectives. These
innovations contribute towards the climate change planetary boundary, but indirectly.
Greenchoice was identified as the energy provider contributing most to sustainable
innovations, since it is the only company participating in all these innovations. These
innovations are now implemented at a small scale, if not negligible, and should be scaled
up.

With regards to the deployment of RE capacity, Vattenfall was identified as the biggest
contributor among energy providers. The investments of Vattenfall bring us 0.06%/year
closer to the required emission levels to stay within the planetary boundary for climate
change (IPCC targets, averaged over the last three years). In the deployment stage no
energy providers made any significant contribution to progress towards the biosphere
integrity or land use change planetary boundaries (for example via large scale
afforestation). Eso-x seeks to improve this by supporting afforestation as an innovation.

Finally, an unexpected additional finding is that consumers who put solar panels on their
roofs have a collective impact well exceeding that of Vattenfall in terms of investments in
new RE capacity. Similarly, energy cooperatives in the Netherlands have deployed a
capacity almost as large as Greenchoice over the past 3 years. This is especially relevant
in light of the goal of eso-x members to maximise their impact on sustainable
development. For them, installing solar panels on their roofs and participating in energy
cooperatives will have just as much impact as supporting either Vattenfall or
Greenchoice, if not more.
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