
The energy transition will only succeed if digital 
tools are used under the guiding principle of digi-
tal sufficiency. Using only as much digitalisation 
as necessary to bring sufficient momentum to the 
urgently needed socio-ecological transformation 
of society.
By Irmela Colaço

 D iscussions about digitalisation often follow the narrative 
that “digitalisation” brings progress per se and should 

therefore be implemented as quickly as possible. Critical ques-
tions about where and what kind of digitalisation is necessary 
and will bring added value to society as a whole are often dis-
missed as technophobic.

Such perspectives distort discussions about digitalisation. 
Digital applications should be understood as tools. Depending 
on the goal and skill of the user, they can bring benefits or harm 
to society as a whole. It is therefore important to consider both 
the advantages and disadvantages and to define clear guide-
lines for the use of the tools.

Those guidelines should follow the principle of “digital suf-
ficiency” in the sense described by Lange et al. (2019): Digital 
technologies should be designed thriftily as regards the use of 
energy, natural resources and data (technical and data suffi-
ciency). In addition, they must be applied for the objectives of 
user sufficiency and economic sufficiency, which means that 
digital applications should aim to enable a way of life and an 
economy that is preferably based on local structures and freed 
from the pressure to grow. In a nutshell, digital sufficiency 
means as much digitalisation as necessary to bring sufficient 
momentum to the urgently needed socio-ecological transfor-
mation of society, but as little as possible to protect the envi-
ronment and people from negative impacts.

Using the example of energy transition policy, this contri-
bution outlines what this guiding principle could mean and 
where positive approaches, but also contrary movements and 
decisions, can already be observed.

Saving energy thanks to digitalisation

In order to transform the energy system towards 100 % re-
newable energy sources quickly and in a resource-conserving, 

environmentally and socially compatible manner, energy con-
sumption needs to at least be halved. However, the energy ef-
ficiency policy has so far not resulted in the necessary savings.

Many digital applications for visualising energy consump-
tion, for automation and for monitoring the operation of pro-
duction, heating and ventilation systems can exploit new en-
ergy-saving potential (Colaço et al. 2019). The German Federal 
Ministry for Economic Affairs and Energy (BMWi) would like 
to bring such applications into the mainstream with the fund-
ing programme “Einsparzähler” (Eng.: “Savings Meter”). Pro-
vided that a smart meter is used to monitor success, compa-
nies and actors in civil society receive a grant for innovative 
programmes that help to save energy through technical solu-
tions or behavioural changes in target groups of their choice.

The funding programme partially fulfils the sufficiency cri-
teria mentioned above. Firstly, the majority of the grant is only 
paid out if absolute energy savings can be proved. This success 
control ensures the effectiveness of the measures and curbs re-
bound effects, which can support user sufficiency defined by 
Lange et al. (2019). Smart meters and thus digitalisation facil-
itates this performance-based approach, which should be in-
cluded in further funding programmes such as the KfW grants 
and loans for energy efficient construction and refurbishment. 
Secondly, the programme explicitly strengthens small actors 
and the use of open-source software. This supports local energy 
transition activities and community value creation (economic 
sufficiency). Thirdly, the installation of the smart meter is asso-
ciated with a concrete added value and not only with a theoret-
ical potential that may never be addressed. This is a right step 
in the sense of technical sufficiency.

Other criteria, however, such as using as few technical re-
sources and as little data traffic as possible, are missing from 
this funding programme and should be included in its further 
development. This also counts to other funding programmes 
for “smart” technologies. It should be clarified for which parts 
new digital technology is necessary at all, where intelligence in 
a single unit of a system or facility is sufficient and where net-
working of different devices with each other or with third par-
ties to the outside is necessary. If networking is advantageous, 
it would be necessary to check how long it has to be in place 
and what kind of data has to be transmitted how often in order 
to achieve energy-saving effects.

In addition to suitable funding and advisory programmes, 
however, there’s an urgent need for legal requirements in or-
der to reliably achieve the energy-saving goals and activate the 
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innovation potential of new business models based on digital-
isation. This includes the obligation for energy management 
in larger buildings or the mandatory commissioning measure-
ment of heating systems, in which digital services can provide 
added value because errors in operation and their causes are 
more easily detected (Pehnt et al. 2016). Furthermore, legally 
defined energy saving targets are necessary to increase the pres-
sure to take action across all sectors in order to contain the in-
creasing energy consumption resulting from digitalisation (cf. 
Pohl et al. this issue).

Saving energy despite digitalisation

In Germany alone, data centres are expected to consume 
about 40 % more energy by 2025 than in 2015 (Stobbe et  al. 
2015). Policymakers are primarily focusing on increasing en-
ergy efficiency in data centres, transmission networks and end 
devices. This is a basic prerequisite for the success of the en-
ergy transition and political regulations to this end should be 
put in place as quickly as possible. However, it is doubtful that 
a mere increase in efficiency is sufficient to reduce energy con-
sumption reliably, quickly and sufficiently.

A huge environmental challenge in private households is 
that “smart” homes serve perfectly for companies to provide 
new consumption options. The associated narrative promotes 
the “smart” home with a view to a sophisticated, digital en-
ergy management system as ecologically advantageous. But it 
is neglecting that other components of the “smart” environ-
ment which promise comfort or security will at the same time 
weigh down the ecological footprint of a household heavily. Ad-
vertising and even the Smart Living Business Initiative supported 
by BMWi do not distinct between “smart” lifestyle products 
and “smart” offers that serve the socio-ecological transforma-
tion. Sustainability criteria are not discernible. This is a missed 
opportunity to make Germany’s economy and households fit 
for the future since the number of digital end devices has a 
crucial influence on the digital carbon footprint of private us-
ers (Gröger 2020).

An essential lever for a sustainable digitalisation is to ensure 
durable, repairable and recyclable products (cf. Pohl et al. this 
issue) which can, amongst other positive environmental effects, 
reduce energy consumption in the industrial sector. First steps 
to anchor requirements for repairability and durability in the 
EU Ecodesign Directive are not far-reaching enough. Software-
related obsolescence is neglected, which is disastrous in view 
of the rapidly increasing availability of “smart” products. Repair 
services offered by small crafts enterprises or civil society or-
ganisations are hindered because they have limited or no access 
to construction manuals and spare parts. Yet it is precisely the 
proliferation of such local repair initiatives and Makerspaces 
that could make an important contribution to the socio-ecologi-
cal transformation (cf. Voigt this issue). This must be remedied 
as soon as possible and applied to further products.

Furthermore, in order to minimise energy consumption in 
the use phase, the trend towards more and more functions, 
larger screens and higher resolution must be stopped. This can 
be achieved by setting absolute energy consumption limits and 
progressive efficiency requirements in the Ecodesign Directive. 
Data frugality (cf. Pohl et al. this issue) and further aspects of 
sustainability for software and digital services, should be oper-
ationalised and included as a new requirement.

Besides the efficient and sufficient design of devices and 
infrastructure, however, it is also necessary to look at the sys-
tem as a whole. After all, in an economic system dependent 
on growth, it should for example be feared that longer-lasting 
products will not mean that fewer products are put into circu-
lation overall. A sufficient reduction in energy consumption re-
quires overarching measures that pave the way to a social econ-
omy (“Gemeinwirtschaft”) without the pressure for growth, 
very much in the spirit of the economic sufficiency mentioned 
at the beginning.

Digitalisation and decentralisation

An important pillar of a social economy is not only the re-
lease from the pressure for growth, but also the re-regionali-
sation of value creation, as ensured by a decentral organised 
energy transition. For decentralised infrastructures distribute 
the benefits and financial profits amongst municipalities, pub-
lic utilities and citizens, instead of leaving them in the hands 
of large energy suppliers, mineral oil and state-owned compa-
nies in oil-rich countries. The regional balancing of supply and 
demand also minimises energy losses as well as costs and re-
sources for transport and storage.

A local and regional electricity trade as well as balancing 
the temporally fluctuating energy supply with the energy de-
mand will require many digital interfaces and services. The 
political strategy in Germany currently envisages  equipping 
larger consumers with a smart meter across the board and 
thereby creating a technical basis for such services. The catch 
is that the added value of the smart meters for the energy tran-
sition is not yet guaranteed. Moreover, political practice leaves 

“There is great innovation potential  
in digital products and services  
for both the decentralised organisation  
of the energy transition  
and the frugal use of energy.”
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considerable doubt as to whether the federal government 
 actually has an interest in strengthening prosumers, land-
lord-to-tenant electricity supply (“Mieterstrom”), peer-to-peer 
 sharing and other forms of a decentralised design of the energy 
transition. Energy citizenship has already been massively sti-
fled with the switch to tenders. In course of the revision of the 
Renewable Energy Sources Act at the end of 2020, the BMWi 
planned to phase out subsidies for renewable energy systems 
that are more than 20 years old and to establish an obligation 
to install a smart meter even for small systems, which would 
have made them economically highly inefficient. These and 
other proposals would have worsened the situation for small 
citizen-operated renewable energy plants and were prevented 
only at the last minute. However, fair and appropriate frame-
work conditions in order to boost the energy transition “revo-
lution” by citizens, as demanded by the European Union, are 
still missing.

Using the energy transition   
 for transformation

From Friends of the Earth Germany’s point of view, the es-
sential question for the advancement of the energy transition is 
therefore not whether sufficient digital solutions are available 
for the decentralised organisation of the energy transition. In-
stead, the focus is on the question of whether the energy tran-
sition will remain in the hands of large corporations or whether 
it will be shaped by citizens and digital applications will there-
fore contribute to social and economic change.

When designing the technical infrastructure for the energy 
transition, it should be considered that upgrades and data col-
lection should only take place where proven added value can be 
expected. For example, there is reason to doubt the vision that 
everyone should contribute to the success of the energy transi-
tion by remotely controlling their washing machine so that it 
runs when the sun is shining, and the wind is blowing. In or-
der to minimize data traffic and complexity it should rather be 
discussed where standard load profiles will be sufficient for the 
balancing of energy supply and demand. Those visions rather 
reinforce dominant narratives of the industry as mentioned 
previously, that promote “smart”, networked devices as good 
for the energy transition and thus create new needs for con-
sumption.

The ecological price for this narrative can be high. Across 
Europe, the networked standby consumption of household ap-
pliances could increase to up to 14 terawatt hours per year by 
2025 (Hintemann/Hinterholzer 2018), which is equivalent to 
the annual electricity consumption of all households in the 
Czech Republic. Above that, short product lifetimes and soft-
ware restrictions could lead to increasing resource consump-
tion.

In summary, there is great innovation potential in digital 
products and services for both the decentralised organisation 
of the energy transition and the frugal use of energy. What 

has been lacking so far are guidelines and regulatory condi-
tions oriented towards digital sufficiency to steer this poten-
tial in the right direction and to constrain it where it impedes 
the resource-conserving, socially acceptable and environmen-
tal-friendly success of the energy transition.
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