
 
 

 

Abstract

Europe is home to 10% of the world’s population and contributes to 11% of 
global energy consumption and greenhouse gas (GHG) emissions. With a 
growth of 4.8%, Europe contributes $18.29 trillion to the global economy 
(25% of global GDP). With increasing business demands and population 
growth, energy needs are estimated to increase by 37% by 2040.1

For any business, energy consumption is an everyday operational overhead. 
European buildings consume 40% of the region’s energy, and nearly 70% of 
the total energy in industries is consumed by processes and for heating 
purposes. With more than 80% of global energy needs met by burning 
carbon-intensive fossil fuels, organizations must shift to reducing their energy 
consumption, which, apart from reducing carbon emissions and lowering 
operational expenses, would also improve energy e�ciency. This article 
focuses on the energy management solutions and sustainability challenges 
faced by the European market.

WHITE PAPER

Navigating a 
Sustainable Future
with Energy 
Stewardship



Understanding the European 
energy management market

With an annual energy consumption of nearly 10,000 TWh and carbon emissions of 680 
million metric tons, Europe spends almost 15% of its GDP, $2.8 trillion, on energy 
consumption. To curb this, Europe has a dedicated strategy to achieve carbon neutrality by 
2050, 32% of renewables in the energy mix, and an energy e�ciency target of at least 
32.5% by 2030.

The aim is to become less reliant on energy imports, increase investments on energy 
e�ciency and achieve clarity on household billing information. Also, the EU wants to 
achieve high energy e�cient and decarbonized building stock by 2050, create a stable 
environment for investment decisions, and enable consumers and businesses to make 
more informed choices to save energy and money across sectors.

This is reflected in the market forecast for energy management systems in Europe, which 
is estimated to grow at a CAGR of 12.4% to reach a value of $2.97 billion (2.51 billion Euro) 
by 2025[2].

WHITE PAPER

While all countries in the European Union adhere to the European Union Energy E�ciency 
Directive, based on their energy maturity, there are di�erent needs for each country. 
Within Europe - Germany, Denmark, France, and Italy contribute to 45% of the total 
energy consumption.

So, a technology-led energy transformation can lead to opex-based solutions to help 
achieve �nancial and sustainability goals faster.

Figure 1: Europe GHG Reduction Goals2
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With global mandates like the United Nations SDG, ISO 50001, and Paris Agreement, 
organizations must engage in energy management activities to improve energy 
e�ciency, data transparency, and accuracy for sustainability and energy standards 
reporting and renewable energy usage.

Though most organizations are conscious of reducing energy with speci�c targets and 
goals, the measures are generally CAPEX-oriented, which would require huge investments 
and a longer payback period. The key to achieving �nancial and sustainability goals is to 
leverage collaborative technologies such as arti�cial intelligence (AI), machine learning 
(ML), edge, and internet of things (IoT) in energy management with an opex-based 
approach to drive transformation. However, this also calls for energy data consolidation 
due to a global organization presence, diverse infrastructure, and legacy assets. In its 
absence, such approaches end up in silos.

Carbon Disclosure Project (CDP) data indicates that organizations spend 5-10% of their 
operating expense on energy, making it a signi�cant cost item in their balance sheet.  
Also, increasing demand for energy leads to a further increase in energy prices, which 
a�ects the organizations’ bottom-lines. To reduce energy consumption, organizations 
undertake stringent energy audits at various levels to identify and rectify wastages and 
improve e�ciency by implementing various energy management solutions.

They include improving daylight utilization, improving free cooling, insulating the 
building, retro�tting energy-ine�cient equipment, installing LED lights, carbon capture,  
or shifting towards renewable sources of power. Each technique has its own impact and 
mode of savings and also enables organizations to obtain internationally accepted energy 
certi�cations from forums such as ISO and LEED, which also help organizations improve 
their brand recognition.

While understanding energy bills o�er the easiest opportunity for energy management,   
it is not an easy task. Many customers complain about inconsistencies in billing, hidden 
charges, and a lack of transparency. A closer look at these factors, disaggregating the 
loads at the asset level, and understanding actual energy needs could lead to huge 
savings. Also, di�erent organizations see energy management in di�erent ways and so 
require a decision support system capable of predictive maintenance and capital 
investments based on insights into their assets.

Thus, organizations today need to be more purpose-driven in order to build resilience  
and adopt innovative ways to transform their energy value chain. By Bringing Life to 
ThingsTM, they can connect their systems in context, bring predictability to their 
operations and create self-aware systems that enable business agility and sustainability. 
Their energy management systems, should understand the needs of the organization, 
acquire energy data from heterogeneous assets, provide speci�c insights, adhere to 
sustainability goals and, importantly, not compromise on comfort or quality.

The mantra for energy stewardship

Nowadays, stakeholders are taking a holistic approach to the energy journey, from 
consulting to ongoing support. 

For instance, to enable green building certi�cations, a facility and property serviced head 
requires a solution that does not hamper business functions, leverages the existing 
landscape, and shifts them from time-based to condition-based monitoring to improve 
sustainability metrics on energy and carbon savings. 

A manufacturing plant head would be interested in improving the plant’s operational and 
energy e�ciency by optimizing utility and process parameters. An energy analyst would 
be more interested in real-time monitoring of asset energy performance and e�ciency.  
On the other hand, the CXO function would want an integrated enterprise-wide view to 
address energy across geographies, leverage the latest technology, improve ROI, and build 
operational e�ciency. 

Though these expectations are well understood by energy management solutions, agility, 
a customized approach, and the ability to embrace risks become the prime di�erentiator, 
positioning the solution as diligent, purpose-driven, and resilient. Coupled with the ability 
to leverage the existing organizational landscape would reduce overall investment and 
enable its adopters to multiply the value the engagement creates. 

While the energy transition process is ongoing and policymakers strive to reduce 
emissions, the focus is on carbon transition, where hydrocarbon combustion requires 
pairing with CO2 capture technologies and/or balancing emissions against renewables.

Ensuring real-time visibility

Given the varied scope, solutions, services, and expectations, an enterprise needs support 
from a robust system to monitor and manage the progress. With data on emissions 
coming from diverse sources -- plant layers, enterprise layers, and operational, customer 
and third-parties -- there is an unprecedented need to handle these data on a secure 
digital platform. This demands real-time visibility and the ability to identify energy 
reduction opportunities, improve operational e�ciencies and procurement decisions and 
facilitate trading carbon credits.

Thus, real-time asset monitoring, coupled with seamless last-mile connectivity through a 
digital platform with high data availability, ensures better decision-making. Since energy 
management is not an isolated activity, a strong partner ecosystem is a must if ease of 
implementation at scale and reduced cost are its goals.

Saving 1 MWh of energy saves 283 kg of CO2. Reducing energy consumption would lead 
to reduced carbon emissions and better sustainability performance. Importantly, a 
reduction in energy demand leads to cost savings, which directly impact the bottom line 
and, realized with minimal investment, diminishes risk and improves ROI.

The diversity of energy performance factors and in�uencers often a�ect an organization’s 
ability to make informed decisions without compromising business needs, be it in driving 
energy conservation initiatives or recognizing cost savings.

Adapting to changing dynamics

Energy management ful�lls its purpose only when the solution adapts itself proactively to 
changing business scenarios. Monitoring energy consumption data is just the �rst step. 
The real deal is determining whether the changes therein show a pattern or are just 
anomalies. If it is a pattern change, the solution must adapt accordingly and blend with 
the changes in the physical dynamics.

It requires a comprehensive platform covering the varied energy functions -- heating and 
cooling, process energy optimization, demand response, intelligent tari� management, 
climate change and emission management, and sustainability compliances. It also needs 
an intelligent end-to-end architecture that supports the integration of heterogeneous 
systems and assets like smart meters and sensors, building management/automation 
systems (BMS), PLC/SCADA, etc. across enterprises and an ability to leverage cognitive 
technologies such as IoT, AI, edge and cloud to help enterprises meet their �nancial and 
sustainability goals.

Thus, combining AI/ML techniques with data analytics can enable organizations to 
forecast what-if scenarios and support informed decisions at the right time by identifying 
and rectifying problems. In turn, this helps organizations achieve their �nancial and 
sustainability goals.

Acquiring data in real-time, monitoring energy and carbon emissions, o�ering real-time 
visibility to information builds analytical power, helps an organization respond to a 
dynamic environment, tracks performance improvements, and ensures compliance as 
organizations grow.

For the �rst time, organizations will be able to enjoy true ‘energy stewardship’ on their 
energy transition journey (see Figure 3).

Figure 2: Energy Management Market Value

$ 3,500.00

$ 3,000.00

$ 2,500.00

$ 2,000.00

$ 1,500.00

$ 1,000.00

$ 500.00

$ -

2019

$ 1,484.10
$ 1,666.90

$ 1,871.80

$ 2,101.90

$ 2,360.70

$ 2,651.20

$ 2,977.10

2020 2021 2022 2023 2024 2025

Market Forecast

CAGR - 12.4%

$ 
M

ill
io

n

TCS Clever Energy™ is built on this approach. It connects operations technology (OT) and 
information technology (IT) systems across the enterprise through its data acquisition 
capability, while the in-built Digital Twin setup and AI/ ML-based data models with 
augmented intelligence provide an integrated energy view, helping organizations make 
prudent decisions through predictive analytics, become more energy-e�cient, more 
purpose-driven, greener enterprises.
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While all countries in the European Union adhere to the European Union Energy E�
ciency Directive, each country has different needs based on its energy maturity.  In 
Europe, Germany, Denmark, France, and Italy contribute to 45% of the total energy 
consumption.

So, a technology-led energy transformation can lead to opex-based solutions to help 
achieve �nancial and sustainability goals faster.

Understanding the energy bill and 
the business implication

As per the European Union (EU), 75% of buildings in its geography are energy ine�cient 
and emit one-third of the region’s total greenhouse gases (GHG)2. To reduce carbon 
emissions and improve energy e�ciency, the EU has developed a conducive policy that 
welcomes new solutions and provides incentives to producers/manufacturers who use 
new technologies and innovate new products.
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Though these expectations are well understood by energy management solutions, agility, 
a customized approach, and the ability to embrace risks become the prime di�erentiator, 
positioning the solution as diligent, purpose-driven, and resilient. Coupled with the ability 
to leverage the existing organizational landscape would reduce overall investment and 
enable its adopters to multiply the value the engagement creates. 

While the energy transition process is ongoing and policymakers strive to reduce 
emissions, the focus is on carbon transition, where hydrocarbon combustion requires 
pairing with CO2 capture technologies and/or balancing emissions against renewables.

Ensuring real-time visibility

Given the varied scope, solutions, services, and expectations, an enterprise needs support 
from a robust system to monitor and manage the progress. With data on emissions 
coming from diverse sources -- plant layers, enterprise layers, and operational, customer 
and third-parties -- there is an unprecedented need to handle these data on a secure 
digital platform. This demands real-time visibility and the ability to identify energy 
reduction opportunities, improve operational e�ciencies and procurement decisions and 
facilitate trading carbon credits.

Thus, real-time asset monitoring, coupled with seamless last-mile connectivity through a 
digital platform with high data availability, ensures better decision-making. Since energy 
management is not an isolated activity, a strong partner ecosystem is a must if ease of 
implementation at scale and reduced cost are its goals.

Saving 1 MWh of energy saves 283 kg of CO2. Reducing energy consumption would lead 
to reduced carbon emissions and better sustainability performance. Importantly, a 
reduction in energy demand leads to cost savings, which directly impact the bottom line 
and, realized with minimal investment, diminishes risk and improves ROI.

The diversity of energy performance factors and in�uencers often a�ect an organization’s 
ability to make informed decisions without compromising business needs, be it in driving 
energy conservation initiatives or recognizing cost savings.

Adapting to changing dynamics

Energy management ful�lls its purpose only when the solution adapts itself proactively to 
changing business scenarios. Monitoring energy consumption data is just the �rst step. 
The real deal is determining whether the changes therein show a pattern or are just 
anomalies. If it is a pattern change, the solution must adapt accordingly and blend with 
the changes in the physical dynamics.

It requires a comprehensive platform covering the varied energy functions -- heating and 
cooling, process energy optimization, demand response, intelligent tari� management, 
climate change and emission management, and sustainability compliances. It also needs 
an intelligent end-to-end architecture that supports the integration of heterogeneous 
systems and assets like smart meters and sensors, building management/automation 
systems (BMS), PLC/SCADA, etc. across enterprises and an ability to leverage cognitive 
technologies such as IoT, AI, edge and cloud to help enterprises meet their �nancial and 
sustainability goals.

Thus, combining AI/ML techniques with data analytics can enable organizations to 
forecast what-if scenarios and support informed decisions at the right time by identifying 
and rectifying problems. In turn, this helps organizations achieve their �nancial and 
sustainability goals.

Acquiring data in real-time, monitoring energy and carbon emissions, o�ering real-time 
visibility to information builds analytical power, helps an organization respond to a 
dynamic environment, tracks performance improvements, and ensures compliance as 
organizations grow.

For the �rst time, organizations will be able to enjoy true ‘energy stewardship’ on their 
energy transition journey (see Figure 3).

TCS Clever Energy™ is built on this approach. It connects operations technology (OT) and 
information technology (IT) systems across the enterprise through its data acquisition 
capability, while the in-built Digital Twin setup and AI/ ML-based data models with 
augmented intelligence provide an integrated energy view, helping organizations make 
prudent decisions through predictive analytics, become more energy-e�cient, more 
purpose-driven, greener enterprises.
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With global mandates like the United Nations SDG, ISO 50001, and Paris Agreement, 
organizations must engage in energy management activities to improve energy 
e�ciency, data transparency, and accuracy for sustainability and energy standards 
reporting and renewable energy usage.

Though most organizations are conscious of reducing energy with speci�c targets and 
goals, the measures are generally CAPEX-oriented, which would require huge investments 
and a longer payback period. The key to achieving �nancial and sustainability goals is to 
leverage collaborative technologies such as arti�cial intelligence (AI), machine learning 
(ML), edge, and internet of things (IoT) in energy management with an opex-based 
approach to drive transformation. However, this also calls for energy data consolidation 
due to a global organization presence, diverse infrastructure, and legacy assets. In its 
absence, such approaches end up in silos.

Carbon Disclosure Project (CDP) data indicates that organizations spend 5-10% of their 
operating expense on energy, making it a signi�cant cost item in their balance sheet.  
Also, increasing demand for energy leads to a further increase in energy prices, which 
a�ects the organizations’ bottom-lines. To reduce energy consumption, organizations 
undertake stringent energy audits at various levels to identify and rectify wastages and 
improve e�ciency by implementing various energy management solutions.

They include improving daylight utilization, improving free cooling, insulating the 
building, retro�tting energy-ine�cient equipment, installing LED lights, carbon capture,  
or shifting towards renewable sources of power. Each technique has its own impact and 
mode of savings and also enables organizations to obtain internationally accepted energy 
certi�cations from forums such as ISO and LEED, which also help organizations improve 
their brand recognition.

While understanding energy bills o�er the easiest opportunity for energy management,   
it is not an easy task. Many customers complain about inconsistencies in billing, hidden 
charges, and a lack of transparency. A closer look at these factors, disaggregating the 
loads at the asset level, and understanding actual energy needs could lead to huge 
savings. Also, di�erent organizations see energy management in di�erent ways and so 
require a decision support system capable of predictive maintenance and capital 
investments based on insights into their assets.

Thus, organizations today need to be more purpose-driven in order to build resilience  
and adopt innovative ways to transform their energy value chain. By Bringing Life to 
ThingsTM, they can connect their systems in context, bring predictability to their 
operations and create self-aware systems that enable business agility and sustainability. 
Their energy management systems, should understand the needs of the organization, 
acquire energy data from heterogeneous assets, provide speci�c insights, adhere to 
sustainability goals and, importantly, not compromise on comfort or quality.

The mantra for energy stewardship

Nowadays, stakeholders are taking a holistic approach to the energy journey, from 
consulting to ongoing support. 

For instance, to enable green building certi�cations, a facility and property serviced head 
requires a solution that does not hamper business functions, leverages the existing 
landscape, and shifts them from time-based to condition-based monitoring to improve 
sustainability metrics on energy and carbon savings. 

A manufacturing plant head would be interested in improving the plant’s operational and 
energy e�ciency by optimizing utility and process parameters. An energy analyst would 
be more interested in real-time monitoring of asset energy performance and e�ciency.  
On the other hand, the CXO function would want an integrated enterprise-wide view to 
address energy across geographies, leverage the latest technology, improve ROI, and build 
operational e�ciency. 

Though these expectations are well understood by energy management solutions, agility, 
a customized approach, and the ability to embrace risks become the prime di�erentiator, 
positioning the solution as diligent, purpose-driven, and resilient. Coupled with the ability 
to leverage the existing organizational landscape would reduce overall investment and 
enable its adopters to multiply the value the engagement creates. 

While the energy transition process is ongoing and policymakers strive to reduce 
emissions, the focus is on carbon transition, where hydrocarbon combustion requires 
pairing with CO2 capture technologies and/or balancing emissions against renewables.

Ensuring real-time visibility

Given the varied scope, solutions, services, and expectations, an enterprise needs support 
from a robust system to monitor and manage the progress. With data on emissions 
coming from diverse sources -- plant layers, enterprise layers, and operational, customer 
and third-parties -- there is an unprecedented need to handle these data on a secure 
digital platform. This demands real-time visibility and the ability to identify energy 
reduction opportunities, improve operational e�ciencies and procurement decisions and 
facilitate trading carbon credits.

Thus, real-time asset monitoring, coupled with seamless last-mile connectivity through a 
digital platform with high data availability, ensures better decision-making. Since energy 
management is not an isolated activity, a strong partner ecosystem is a must if ease of 
implementation at scale and reduced cost are its goals.

Saving 1 MWh of energy saves 283 kg of CO2. Reducing energy consumption would lead 
to reduced carbon emissions and better sustainability performance. Importantly, a 
reduction in energy demand leads to cost savings, which directly impact the bottom line 
and, realized with minimal investment, diminishes risk and improves ROI.

The diversity of energy performance factors and in�uencers often a�ect an organization’s 
ability to make informed decisions without compromising business needs, be it in driving 
energy conservation initiatives or recognizing cost savings.

Adapting to changing dynamics

Energy management ful�lls its purpose only when the solution adapts itself proactively to 
changing business scenarios. Monitoring energy consumption data is just the �rst step. 
The real deal is determining whether the changes therein show a pattern or are just 
anomalies. If it is a pattern change, the solution must adapt accordingly and blend with 
the changes in the physical dynamics.

It requires a comprehensive platform covering the varied energy functions -- heating and 
cooling, process energy optimization, demand response, intelligent tari� management, 
climate change and emission management, and sustainability compliances. It also needs 
an intelligent end-to-end architecture that supports the integration of heterogeneous 
systems and assets like smart meters and sensors, building management/automation 
systems (BMS), PLC/SCADA, etc. across enterprises and an ability to leverage cognitive 
technologies such as IoT, AI, edge and cloud to help enterprises meet their �nancial and 
sustainability goals.

Thus, combining AI/ML techniques with data analytics can enable organizations to 
forecast what-if scenarios and support informed decisions at the right time by identifying 
and rectifying problems. In turn, this helps organizations achieve their �nancial and 
sustainability goals.

Acquiring data in real-time, monitoring energy and carbon emissions, o�ering real-time 
visibility to information builds analytical power, helps an organization respond to a 
dynamic environment, tracks performance improvements, and ensures compliance as 
organizations grow.

For the �rst time, organizations will be able to enjoy true ‘energy stewardship’ on their 
energy transition journey (see Figure 3).

Figure 3: A representative view of savings from energy management

TCS Clever Energy™ is built on this approach. It connects operations technology (OT) and 
information technology (IT) systems across the enterprise through its data acquisition 
capability, while the in-built Digital Twin setup and AI/ ML-based data models with 
augmented intelligence provide an integrated energy view, helping organizations make 
prudent decisions through predictive analytics, become more energy-e�cient, more 
purpose-driven, greener enterprises.
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