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What We’ll be Discussing

• What are green careers? Scope and definitions

• UK Net Zero commitment, the Paris Agreement, COP rollout

• Decarbonization of electricity, heat and transport: the trilemma

• Green jobs associated with UK energy transition

• Timelines: immediate opportunities, what’s down the line?

• Case Study: Heat pumps and the heating sector

• Case Study: Switch to EVs and pioneering battery research

• Business models, regional investment and policy continuity

• Decommissioning and reskilling of existing workforce



What are Green Careers?

• Broad definition: “Any careers that have a positive impact on the planet”

• More specifically: Any jobs directly associated with meeting climate commitments 
and 2050 Net Zero target 

• Office of National Statistics working on paper to define the term more precisely

• Government uses the term “green collar” jobs but unclear what this includes, and 
whether this involves creation of long-term careers or requirement for short-term 
labour for broader infrastructure development

• My focus here is on careers in the low carbon energy sector
• Electricity generation and distribution
• Heating and cooling; residential, commercial, industrial
• Transport sector and the switch to Electric Vehicles

• Green jobs can also potentially include much wider areas such as biodiversity, 
forestry, environmental management, horticulture, low carbon manufacturing, 
railways, maritime sector, aviation, energy intensive industry.



UK climate commitments and Energy Transition
• In June 2019, UK became the first major 

economy in the world to pass laws to end 
its contribution to global warming by 2050.

• The target will require the UK to bring all 
greenhouse gas emissions to net zero by 
2050, compared with the previous target of 
at least 80% reduction from 1990 levels.

• Sixth Carbon Budget pledges to cut 
emissions by 78% by 2035.

• UK pledges follow on from 2015 Paris 
Agreement. COP 26 held in Glasgow in 
2021. COP 27 being held in Egypt Nov 6-18 
as part of UNFCCC and COP 
implementation process.

• Significant regulatory uncertainties about 
the pace of implementation, commitment 
of key signatories to Paris Agreement

• And finally, recent concern over the UK 
commitment and timeline to move towards 
Net Zero. 



Decarbonization and the Energy Trilemma

• Three main sectors to decarbonize: 
electricity, heat and transport

• Need for balance between security, 
affordability, and sustainability

• Priorities change: Russian invasion of 
Ukraine has refocussed attention on 
security of supply

• Huge investment required in UK 
alone to meet climate targets so how 
to pay for this, affordability is key

• Sustainability requires buy-in from 
both public and business

Affordability

SustainabilitySecurity



Sectoral Analysis: Electricity, Heat, Transport

• Main progress made so far is 
on decarbonising power sector 

• Switching from coal to gas to 
renewables

• Solar and wind: The problem of 
intermittency

• Future of Energy Storage: Use 
of potential energy and large-
scale batteries

• Rethinking and redesigning 
nuclear energy

• Competing use of electricity for 
heating, cooling, transport

• The rise of Smart technologies 
and DSM

• New boiler technologies for 
residential and commercial 
heating > hydrogen

• Installation of heat pumps and 
potentially a new generation of 
solar panels

• Heat networks, including use of 
waste heat and combined heat 
and power

• Heating intensity: cooking, space 
heating, water

• Future of LPG, natural gas and 
switch towards hydrogen

• Outlook for the energy intensive 
industries: cement, metals, steel, 
ceramics

• Fleet turnover and impact of 
electric vehicles and hybrids

• Improving battery 
technologies and vehicle 
range

• Battery raw materials and 
cost implications

• Passenger and commercial 
vehicles, public transport 
fleets

• Aviation and marine sectors, 
regional perspectives

Electricity Heating / Cooling Transport



Key Technologies for Low Carbon Future

BATTERIES AND EVS 

WAVE AND TIDAL ENERGY EFFICIENCY

SOLAR AND WIND

HEAT TECHNOLOGIES

HYDROGEN

NUCLEAR POWER



GREEN JOBS AND THE UK ENERGY TRANSITION
Source: Green Jobs Taskforce, Report to Government, Industry and the Skills Sector



Types of Employment and Job Quality

✓The need for STEM graduates
• Priority for ground-breaking research to compete internationally
• UK is a centre of excellence for advanced battery research, for example
• Also a leader in low carbon technology, energy commerce, carbon pricing

✓But arguably skilled technical / artisanal jobs are top priority 
• Huge deficit of skilled technical workers, e.g. installation of heat pumps
• Offshore wind often heavily dependent on foreign workers
• Communication skills increasingly important to empower consumers

• Training and skills development
• Typically existing energy workforce trained in-house, highly centralised systems
• Energy transition will involve radical switch to decentralised models
• Distributed systems, smart grids and the challenge of integration and automation
• Important role of local and community energy
• Potential switch towards government-led skills development, entrepreneurial models



Timelines: immediate opportunities
• BEIS estimates that current UK “green collar jobs” number around 

400,000 and estimates that this could “more than” quadruple by 2030 
to 2 million. 

• According to the government, nearly 68,000 green jobs across UK 
already created and supported, or are in the pipeline, since Boris 
Johnson’s Ten Point Plan in November 2020

• Including electric vehicle manufacturing in Sunderland; hydrogen 
facilities in Teesside; offshore wind in Northumberland, Yorkshire and 
Humber. 

• Levelling Up: The government says it will look at ways of ensuring all 
sectors of the economy and parts of the country can benefit from the 
green transition.

• Priority areas where critical skills shortage have been experienced 
include heat pump installers, battery technologists, offshore wind 
installers



Timelines: What is Further Down the Line?
• Green Jobs Delivery Group says it will support up to 480,000 skilled green jobs by 2030 as 

set out in Energy Security Strategy and Net Zero Strategy.

• UK will need “a lot more” skilled workers to build things like electric vehicles (EVs), 
manufacture and install heat pumps, hydrogen boilers, wind turbines and solar panels, as 
well as insulate British homes and buildings.

• Value of UK exports from low carbon economy projected to grow to £170 billion/year by 
2030.

• Hydrogen: “Set to support over 9,000 UK jobs and unlock £4 billion investment by 2030”. 

• Wind: More than 69,000 jobs and £60 billion private investment in UK offshore wind by 
2026

• Solar power: 730MW of solar generation capacity added in the UK in 2021 “potentially 
the most significant year to date for the UK solar industry.” (Solar Energy UK).

• EVs and Batteries: 186,000 people are employed directly in automotive manufacturing, 
and 856,000 across the wider industry. Big growth potential.

• Geothermal / Heat Pumps: Aim is to install 600,000+ heat pumps to decarbonise homes 
in UK. Huge potential in commercial, industrial also.  Right now, the number of heat pump 
engineers in UK estimated at only around 3,000. 

• Energy Efficiency / Home Retrofit: IEA (2020) says that one of the most important benefits 
of energy efficiency is job creation. Many measures taken to improve the efficiency of 
cities, buildings and transport systems are labour intensive. 

https://www.gov.uk/government/publications/british-energy-security-strategy
https://www.gov.uk/government/publications/net-zero-strategy


CASE STUDY: Heat Pumps
• Heat pumps urgently required in residential, 

commercial sectors

• Also scope for more extensive rollout in industrial 
sector

• Only 240,000 heat pumps operational in UK 
currently; ambition to install 600,000 per year by 
2028

• One CCC scenario suggests 19-million heat pumps 
needed by 2050 in existing homes for Net Zero

• Heat Pump Association estimates 35,000 installers 
need to be trained up by 2028. Only 3,000 in the UK 
right now.

• Complements the urgent need for scale-up of heat 
networks, creating 20,000-35,000 jobs

• Heat pumps will be installed alongside new 
hydrogen boilers in residential and commercial 
sector, and hydrogen clusters in industry

TYPES OF HEAT PUMP
• Air Source Heat Pumps
• Ground Source Heat Pumps
• Hybrid Heat Pumps with Boiler
• Absorption Heat Pumps



CASE STUDY: Alternative transport strategies
• The vehicle fleet: passenger, public transport, 

commercial and heavy-duty vehicles

• Electric Vehicles and Hybrids are making significant 
gains in passenger fleet. BEVs, PHEVs, HEVs.  Eight 
Gigafactories  required by 2040.

• Competing fuels such as LPG, CNG, LNG no longer 
in the game, commercial and heavy duty fleet 
switching to hydrogen.

• UK to ban new Internal Combustion Engine (ICE) 
vehicles from 2030, vehicle stock turnover means 
that by 2040, all passenger vehicles switch to EV

• Industry estimates 50,000 car workers will need 
reskilling by 2025, double that by as early as 2035. 
Only around 10% of existing vehicle technicians are 
EV qualified.

• Battery technologies and The Faraday Institution: 
Battery life and range; raw materials; lifecycle 
analysis; battery disposal

• Faraday estimates that as many as 10,000 workers 
in battery cell manufacturing could be employed by 
2030



Complexity, Automation, Big Data

A VUCA World – Volatility, Uncertainty, Complexity, Ambiguity

Rapid pace of technological change means the future outlook is uncertain

AI, automation trends and robots may have an impact on jobs dividend

Machine learning and Big Data will play a significant role

SMART systems: Smart meters, smart grids and smart cities

Switch from centralised to distributed systems, local and community energy

The rise of the Prosumer and Demand Side Management

Public opinion likely to be hugely influential, strong drive for workforce diversity



Business 
models, regional 
investment, 
policy continuity

• UK Government Green Careers plans will require 
huge investment

• Financing sources and business rationale is 
often unclear in government projections

• Private sector engagement is crucial so policy 
continuity is essential

• Green investment pattern has typically been 
boom: bust 

• The green transition has strong public support 
but widespread reluctance to shoulder cost 
burden 

• Regional allocation of funds for green projects is 
an important issue. Where? When? Levelling up.

• Entrepreneurial models, risk / reward profile 
and public engagement all uncertain

• Strong diversity for greater workforce diversity 
to reflect all stakeholders



Decommissioning and 
Reskilling

• Existing energy workforce is around 
700,000 people

• Highly skilled workforce in traditional 
hydrocarbons

• Familiar with megaprojects, huge 
scale of energy industry

• Oil and gas workers can play a key 
role in facilitating the transition

• Will be actively involved in industry 
decommissioning

• Need to go beyond the traditional 
polarised attitudes to Green Agenda

• Diversity of workforce should be a key 
goal for the future 
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Via Zoom or in-house. Quadruple-vaccinated!

Energy Transition Courses

• Corporate Strategy for the Energy Transition

• Sustainable Energy and Resource Management

• Energy Transition: Culture, Strategy and Dynamics


