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Three trends have the potential to disrupt the electricity system –

reinforcing each other in a virtuous cycle 



Note: Shaded bars from 2016 to 2020 are forecasts, while 2021-2025 are illustrative projections using similar forecasted trends; 2012 energy storage deployments is estimated based on 2013-2015 actual historic values; Battery costs only one part of total cost of storage, which includes balance of plant costs
Source: NREL, Navigant, BNEF, Deutsche Bank, Goldman Sachs, Business Insider; Greentech Media; SEIA; Bain analysis

Costs of distributed generation and storage are decreasing significantly –

and will continue to do so 
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The future electricity system will see new business models emerge, built 

around empowered customers
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Reduces 
peak 

demand

Impact of grid edge technologies on daily load

Flattens valleys 
(if cars charged 
at right times)

Daily load (GW)

Electricity system built to cope with peak demand, and thus has an average system utilization rate of 

54-55% (in the US)

Note: Average US asset utilization rate of 54-55% is from the EIA showing values for 2015 for coal and natural gas fired combined cycle plants; peak demand in the US is ~710,000 MWh (in late July 2016); EIA estimates $1,110 per kW for 
combined cycle natural gas plants installed in recent years; value creation is equivalent to savings from cost avoidance of building traditional peaking plants, savings on energy costs (~$40/MWh), and savings from avoided transmission costs; 
Source: EIA; Bain analysis

Distributed storage

Electric vehicles

Demand response

Energy efficiency

Flattens demand 
peaks and valleys

Reduces overall 
demand

Grid edge technologies could support peak demand reduction (through overall reduction and 

shifting/flattening) – a 10% decrease in peak demand equates to ~$80B of value in the US alone

Grid edge technologies have the potential to significantly improve the 

utilization of electricity system assets
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Percent of US households

How do we ensure this transformation creates value for the electricity system 
and broader society?

Note: penetration figures for the US
Source: NY Times, IEA, GTM, DOE, IHS, Berg Insight

1900-20 tech
(telephone, stove, 
electricity, auto)
~30-40 years

1920-40 tech
(radio, fridge, clothes 

washer)
~25-30 years

1940-60 tech
(clothes dryer, AC, 

dishwasher)
~30-40 years

1960-80 tech
(color TV, microwave, 

VCR)
~20 years

Post 1980 tech
(computer, cellphone, 

internet)
15-20 years

TIME FOR TECHNOLOGIES TO REACH 80% PENETRATION

Grid edge technologies

Tipping point?

Grid edge technologies will likely follow an adoption s-curve similar to other 

innovative products



(1) Impact to Earnings before Interest and Taxation (EBIT); Source: World Economic Forum, Accenture Analysis – The digital transformation of industries
(2) Reduced T&D losses, breakdowns and downtime; capital and operational efficiency, new sales of HW/SW; new services

54.8

Suppliers Total

883

Utilities

17.8

Cumulative Industry Impact – 2016-2025 – USD bn12 Cumulative Customer Impact – 2016-2025

$976.4 bn reliability, affordability and 

efficiency

7,130.3  mn tonnes CO2 emissions 

avoided

~1,979 k jobs created

$338.4 bn from fuel emissions 

avoided

Cumulative Societal Impact – 2016-2025

$191.1 bn impact of job creation

Aggregators

435

114

334

$ 2.4 trillion is the value that can be captured globally by the electricity 

industry and society in 2016-2025



Business 

models

Customers attitudes, 

behavior, expectations

Regulatory models 

and policy

Physical and digital 

infrastructure

To realize the value potential, innovative approaches and paradigms are 

necessary in four areas



Example – Performance-based regulation and total-expenditure approach to 

foster innovation, efficiency, digitalization and cultural change 

• RIIO (UK) is one of the most comprehensive examples 

of performance-based regulation.  The regulatory 

model, which stands for “revenue = inputs + incentives 

+ outcomes” implies that policy focus on reaching policy 

goals (such as energy efficiency, peak shaving, data 

sharing), instead of picking specific technologies. 

• This regulatory paradigm stimulates a cultural change, it 

removes the incentive for utilities to invest only in 

additional network infrastructure and encourages them 

to invest also in alternatives, including network 

digitalization or procurement of services from distributed 

energy resources



• Grids to become transactive platforms for DER 

(Reforming the energy vision – REV NYS)

• Clearly defined in terms of DER’s role, asset type and 

ownership (mitigate as much as possible any risk of 

conflicting interests between the development of the 

system and its management)

• Adequate market design, allowing independent 

aggregation, network operators to procure services 

from DER, time and location-based valuing of DER and 

improved connection speed and economics

Example – Electricity networks as the service platforms for active 

customers and their distributed energy resources (DER)



- Time-sensitive dynamic pricing is an essential 

component of a decentralized energy system, as it 

provides an economic signal for customers to interact 

with the electricity system.

- Dynamic pricing encourages customers to reduce 

electricity consumption during high-cost periods, 

reducing electricity system costs. 

- Identify new customers segments by how much they 

adopt new technologies (digital services, EVs, PVs, 

Batteries)

Example – Redesigning the customer experience through dynamic pricing 

and new customer segmentation



Adopt faster reaction cycles, involve more stakeholders and 

include an urban regulatory dimension

Policy makers

Regulators

Private sector

All stakeholders

Re-design the regulatory paradigm, adapting the network revenue 

model, planning the electricity system around distributed energy 

resources, and introducing dynamic pricing 

Transformation is inevitable, status quo is not an option - embrace 

the new reality of a fully digital, customer-empowered, transactive 

electricity system

Deploy enabling infrastructure that is flexible, open and 

interoperable. Consider public private partnerships to build 

enabling infrastructure that is not yet commercially viable and requires 

initial public intervention

Call to action to drive the grid edge transformation
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A general framework of recommendations on policy, business models, 

infrastructure and customer engagement

Redefine

customer 

experience

Embrace

new 

business

models 

Redesign

regulatory

paradigm

Deploy

enabling

infrastructure

Incorporate the new 

reality of a fully 

digital, customer-

empowered, 

interactive electricity 

system

Change the rules of 

the game, enabling 

new roles for 

network operators, 

innovation and full 

integration of 

distributed 

resources

Ensure the 

infrastructure 

enabling new 

business models can 

be timely deployed 

Pursue new revenue 

sources from 

innovative 

distribution and 

retail services

http://www3.weforum.org/docs/WEF_Future_of_Electricity_2017.pdf


How to turn this general framework into action, driving and accelerating the 

grid edge transformation

The World Economic Forum facilitates the 

establishment of national public-private working 

groups, under the leadership of Energy Ministries, to 

adapt the general framework to the specific market 

priorities for deployment.

In 2017 a working group in Colombia, under the 

leadership of the Minister of Energy and Mines, and 

including the most relevant stakeholders of the 

private and public electricity sector, developed a grid 

edge transformation framework for Colombia.
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The GET framework 

For Colombia / Business Models

VISION

CONTEXT
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The GET framework 

For Colombia



The transformation of the energy system

Digitalization, Decentralization and Electrification

World Economic Forum ® 

The Future of Electricity: New Technologies 

Transforming the Grid Edge

Insights report – March 2017

Explored the impact of decentralization, electrification 

and digitalization of the electricity sector. Provides a 

general framework of policy and business modes to 

deploy grid edge technologies into the energy systemsThe Digital Transformation of  Industries: 

Electricity Industry

White Paper - January 2016

Estimated the global value potential - for  industry, 

society and environment - of digitalizing the 

electricity industry in 2016-2025:

- Asset lifecycle management

- Network optimization and aggregation

- Integrated customer service

The Future of Energy and Mobility: Electric 

Vehicles for Smarter Cities

Insights report – February 2018 

It will provide a vision and framework to accelerate 

electrification of transport in cities, at the convergence 

of energy, mobility and urban transformation
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NEXT TO COME



World Economic Forum ® 

Thank you!
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