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 Demand response is a needed solution to optimize grid capacity and reliability to avoid blackouts or 

curtailments 

 Energy efficiency, load shedding, bidirectional charging, and virtual power plants are some of the 

prominent measures for demand flexibility 

 Demand response measures represent a cornerstone for aligning with Net-zero scenario with more 

than 500 GW of required demand savings by 2030  

 To unlock the full potential for demand flexibility on a larger scale in Europe, European 

interconnectivity needs improving, where real time data collection and sharing becoming an 

essential catalyser for this 

 Finally, the optimal application of demand response measures require the development of 

supporting regulation for pricing, permitting, designs, and cost recovery that would reduce 

uncertainty and help in boosting investments in VPPs and other supporting measures 

 

Introduction 

The rapid increase of the share of intermittent renewable sources in the power mix, combined with high growth in 

electrification and limited grid capacity, amplify the need for solutions for balancing the electricity market and increase the 

reliability of grid. A conventional solution that would provide flexibility to the grid is the use of natural gas, which has been 

promoted as a transition fuel that helps in smoothing out the intermittency of renewable resources. However, the associated 

emissions with natural gas reduce its attractiveness as a sustainable solution. Grid scale storage and smart grids are more 

sustainable solutions that provide sufficient flexibility. We have covered these topics in previous notes (see here and here). 

Another complementary promising solution is to rely on demand flexibility measures. 

 

Demand flexibility, or demand response, refers to managing the balance in the power market by encouraging industrial and 

final consumers to shift their demand away from peak hours to times with excessive electricity supply or lower demand 

through various incentive schemes. Thus, flexible demand is a way to optimize grid capacity and management. 

In this ESG Economist, we dive into the opportunities that could arise by the implementation of demand response measures, 

the various approaches to achieve it, and the incentives and ways to unlock its full potential. 

 

Why do we need demand response? 

Balancing the demand and supply of power at all times becomes a challenging objective with higher share of  intermittent 

resources in the power mix and the need to accommodate the impacts of more electrification, the expansion of distributed 

power sources, all associated with a limited grid capacity. The main idea of demand flexibility is to switch demand profiles 

away from peak times. That is, the power made available through such measures could save on investments in additional 

peak capacity, reduce energy bills for consumers, and the speeding up of the transition by the reallocation of resources to 

reinforce infrastructural capacity, for instance. 

 

mailto:moutaz.altaghlibi@nl.abnamro.com
https://www.abnamro.com/research/en/our-research/sustainaweekly-solutions-for-grid-scale-storage
https://www.abnamro.com/research/en/our-research/sustainaweekly-smarter-grids-for-a-faster-transition
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Measures for demand flexibility 

There are several measures for demand response that can be implemented, with multiple programmes around the world 

testing their viability and possible expansion, such as in India (see more here) and the United States (see more here). In this 

section, we highlight some of these measures where each has its advantages and challenges. 

 

Energy efficiency 

Different sectors have different appropriate measures for demand flexibility. A more general structural measure would be the 

increase in energy efficiency. This solution is appropriate for the building sector with a high potential for non-residential 

buildings where coordination and implementation is easy. Demand response in the residential sector can be achieved by 

simple actions such as the rescheduling of energy intensive tasks (doing the laundry or running dishwashers) to off-peak 

times. Furthermore, controlling the loads of different appliances by measuring their power consumption - so-called 

submetering is an effective flexibility measure for residential buildings.  

 

Bidirectional charging 

The idea is to use EV batteries as a source of electricity in times of high demand. These batteries can be used to store 

power generated through renewable energy sources such as solar PV or wind turbines in times of high supply. This power 

can be fed back to the grid, so-called Vehicle-to-Grid (V2G), or be used for any other purpose that require electricity, so-

called Vehicle-to-X (V2X) in times of peak demand, relieving the pressure on the grid. Noting that software requirements 

differ between V2G and V2X. 

 

Still, challenges to bidirectional charging exist. For example, the lack of standardization for bi-directional charging. Also, bi-

directional charging could increase battery cost as it induce a faster degradation of the battery. Furthermore, bidirectional 

charging is most efficient using specific type of batteries (Chemical LFP batteries) that are not widely embedded in EV yet. 

See more on bi-directional charging in one of our previous research notes here. 

The technical and safety feasibility of bidirectional charging is being tested through different pilots and initiatives across 

several countries such as the Netherlands where more than 1000 bi-directional charging stations have been deployed (see 

more here), and France (see more here).  

 

Smart appliances and facilitating platforms 

The use of smart meters and smart connected appliances that can be remotely controlled could also be used for enabling 

demand switching. Moreover, there are now many match-making platforms that facilitate the trade of conserved power 

through demand flexibility measures. These platforms bring together different organizations and stakeholders and help to 

expand collaboration in demand flexibility programs such as the flexibility innovation programme launched in 2022 in the UK 

(see more here). GOPACS is another platform in the Netherlands that was created to exchange and trade flexibility (see 

more here). 

 

Virtual Power Plants (VPPs)  

VPPs represent an aggregation of many distributed energy sources, storage systems (battery storage for households or 

group of households), and flexible demand, that are digitally linked and remotely controlled in a central manner, which allows 

for optimizing their use (see more here). VPPs provide flexibility to the grid by facilitating the planning and scheduling of 

energy sourced by distributed sources. VVPs help prosumers (consumers who act as producers) take a proactive part in the 

electricity market. That is, it gives prosumers access to a market that until now has only been accessible to large utilities and 

retailers. 

VPPs are still at an early stage for commercial use. One of the major obstacles to VPPs is the absence of appropriate 

regulation and rules, along with the upfront costs to build software aggregation platforms or the deployment of any needed 

hardware, which make their profit margins only attractive if the fleet of Distributed Energy Resources (DER) large enough 

(see more here).  

 
  

https://www.tatapower.com/media/PressReleaseDetails/2003/tata-power-joins-hands-with-autogrid-to-expand-ai-enabled-smart-energy-management-system-in-mumbai#:~:text=With%20Tata%20Power's%20new%20demand,during%20times%20of%20critical%20need.
https://www.globenewswire.com/en/news-release/2023/02/28/2617004/0/en/Logical-Buildings-Delivers-Cash-Payments-to-Record-Number-of-New-York-Utility-Customers-to-Reduce-Energy-and-Carbon-Emissions.html
https://assets.ctfassets.net/1u811bvgvthc/xdwnx5bUzqPGJRYqnbdG1/9fd3efdc150317fe0749decb02fc1b60/Sustainaweekly_8_May_2023_-_ENG.pdf
https://www.electrive.com/2022/04/26/hyundai-starts-v2g-project-in-utrecht-with-ioniq-5/
https://www.rte-france.com/actualites/vehicules-electriques-equilibrage-systeme-electrique
https://flexibility-innovation-programme-collaboration.b2match.io/
https://en.gopacs.eu/what-is-gopacs/
https://www.iea.org/reports/unlocking-the-potential-of-distributed-energy-resources
https://ieefa.org/wp-content/uploads/2022/03/What-Is-the-State-of-Virtual-Power-Plants-in-Australia_March-2022_2.pdf
https://ieefa.org/wp-content/uploads/2022/03/What-Is-the-State-of-Virtual-Power-Plants-in-Australia_March-2022_2.pdf
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Load shedding  

Power demand for industrial purposes constitutes a big chunk of total electricity demand especially for energy-intensive 

manufacturing industries. These industries can reduce output in peak times to relieve the grid and be paid certain amount in 

compensation, also known as load shedding. 

 

Demand flexibility needs and potential 

Demand flexibility saves on the needed additional supply capacity to meet peak loads. Countries’ needs for demand 

flexibility varies as their future power mix is likely to evolve differently. The need will be higher for those countries with higher 

share of intermittent sources such as wind and solar.  

 

Demand flexibility (response) is considered one of the cornerstones to achieve net zero targets. For instance, the IEA’s Net-

Zero Scenario for 2030 has 500 GW of demand flexibility needs – defined as the hour‐to‐hour change in output required from 

dispatchable resources – see chart below. The IEA acknowledges the role of digital technologies in automating demand 

response and facilitating the implementation of VVPs. However, it notes that the supporting policies and deployment of 

supporting technologies need to accelerate in order to align with Net-Zero scenario (see more here). 

 
Demand response availability needs to be scaled up to 
reach Net Zero Scenario targets 
 

 
Selected global technology deployment to reach Net 
Zero Scenario milestones (2020 vs. 2030) 

 

 

  

 
Source: IEA, ABN AMRO Group Economics  Source: IEA 

 

To unlock the full potential for demand flexibility on a larger scale in Europe, European interconnectivity needs improving, 

where real time data collection and sharing becoming an essential catalyser for this. In that regard, the European Union 

brought together an action plan that support the digitalization of energy system and facilitate data access and sharing to 

support demand response measures. It noted that the market for demand side flexibility is growing across different parts of 

Europe. In France, this flexibility accounted for 2.4GW in 2022 and was anticipated to increase by 12% in 2023 (see 

more here). 

 

There are issues that limit the full potential of demand response measures. For instance, reliability of demand response 

outcome is low especially in the absence of binding contracts. That is, even with the appropriate incentives in place, 

changes in the timing of demand could not materialize as needed. Also, grid stability can be compromised as the power 

collected from distributed energy sources can increase local voltage levels. The reinforcement of the power grid can be used 

as remedy to these challenges but that would need both time and money. 

 

Instruments to support demand response measures 

Financial incentives are the main instrument for demand flexibility. The IEA distinguishes between price-based programs 

that indirectly encourage consumers to shift their consumption (implicit demand response), and incentive-based 

programmes which explicitly pay consumers to shift their demand to off-peak hours(explicit demand response) (see more 

here). For instance, the availability of flexible contracts for final consumers could encourage demand switching. In that 

direction, the European Commission has ongoing discussions on developing a viable remuneration system to reform the EU 

electricity market. 
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The proliferation of smart grids supported by digital technologies can help to better exchange of information and energy and 

improve the visibility of distribution networks. Advanced inverters help prosumers to better manage their loads and 

production remotely. Meanwhile, digital management systems can support can enable the spread of VPPs. Furthermore, 

digitalisation can facilitate the optimal setting of power prices that encourage flexibility by consumers and producers alike. 

 

In cases of limited grid capacity where peak loads could lead to acute damages or overloading of the grid, authorities could 

resort to “throttling” energy intensive devices such as heat pumps and EVs. Throttling guarantees the functioning of heat-

pumps and the charging of EVs but with lower voltage which means a longer than usual time to heat or charge. Such 

measures are going to be used in Germany in 2024 where devices will receive a trickle of 4.2 kilowatts per hour in peak 

times. 

 

Finally, the optimal application of demand response measures requires the development of supporting regulation for pricing, 

permitting, designs, and cost recovery that would reduce uncertainty and help to boost investments in VPPs and other 

supporting measures. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

DISCLAIMER 
This document has been prepared by ABN AMRO. It is solely intended to provide financial and general information on economics. The information in this document is strictly proprietary and is being 
supplied to you solely for your information. It may not (in whole or in part) be reproduced, distributed or passed to a third party or used for any other purposes than stated above. This document is 
informative in nature and does not constitute an offer of securities to the public, nor a solicitation to make such an offer.  
 
No reliance may be placed for any purposes whatsoever on the information, opinions, forecasts and assumptions contained in the document or on its completeness, accuracy or fairness. No 
representation or warranty, express or implied, is given by or on behalf of ABN AMRO, or any of its directors, officers, agents, affiliates, group companies, or employees as to the accuracy or completeness 
of the information contained in this document and no liability is accepted for any loss, arising, directly or indirectly, from any use of such information. The views and opinions expressed herein may be 
subject to change at any given time and ABN AMRO is under no obligation to update the information contained in this document after the date thereof.  
 
Before investing in any product of ABN AMRO Bank N.V., you should obtain information on various financial and other risks and any possible restrictions that you and your investments activities may 
encounter under applicable laws and regulations. If, after reading this document, you consider investing in a product, you are advised to discuss such an investment with your relationship manager or 
personal advisor and check whether the relevant product –considering the risks involved- is appropriate within your investment activities. The value of your investments may fluctuate. Past performance is 
no guarantee for future returns. ABN AMRO reserves the right to make amendments to this material. 
© Copyright 2024 ABN AMRO Bank N.V. and affiliated companies ("ABN AMRO) 

 


