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In-brief
Waste management is a cornerstone of sustainable
development with a multiplier effect on public health, safety
and environmental outcomes. But it’s also perceived as
being a dirty business; and is often thought of as having a
high carbon footprint.
In this report, Regnan’s experts in water and waste and
climate change provide answers to the questions:

1. Where do greenhouse gas emissions arise
along the waste management life cycle?
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2. How are these emissions being managed?
3. What are the best ideas emerging in the
sector to decarbonise waste management?

Alison George
Head of Research

4. What can investors do to encourage low
carbon transition?
Osh Siyaguna
Senior ESG Analyst

Report highlights:
• Increasing focus on greenhouse gas emissions (GHG) in the waste management value chain presents many
options for decarbonisation in the sector.
• Waste collection is an important enabler of reuse, recycling, and composting – key ways waste emissions can be
reduced. Fuel efficiency, use of alternative fuels and electric vehicles present options for decarbonisation.
• There are interdependencies between waste management life cycle stages such that activities with low direct
emissions rely on high emissions activities elsewhere in the value chain.
• Divestment can only shift high emissions activities out of portfolios, it does nothing to reduce the real-world impact
of waste management.
• We see engagement with waste management companies as the best way for investors to contribute to waste
decarbonisation

Carbon emissions footprint across the waste life cycle
While the broader sustainability credentials of effective
waste management are readily acknowledged, there
have been some lingering questions about the carbon
footprint of waste management, which contributes about
3.3% of total global emissions, with ~2% from landfills.

Landfill emissions are primarily from organic waste
breaking down and releasing methane – a greenhouse
gas that is ~28 times more potent than carbon dioxide.
This is a slow process, with current year emissions
arising from waste deposited over many years.

Emissions arise throughout the waste management
value chain and over different time scales.

There are interdependencies between waste
management life cycle stages such that activities with
low direct emissions rely upon high emissions activities
elsewhere in the value chain. For example, collection is
an important enabler of reuse, recycling, and
composting – key ways waste management emissions
can be reduced.

Waste collection contributes around 6-8% of emissions
for an integrated waste management company involved
across all life cycle stages. These emissions all occur in
the year the collection occurs.
Landfills are the greatest share of the total emissions
footprint: ~90% of total emissions for integrated waste
management companies.
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Emissions management
Waste collection and sorting
Waste collection and sorting is a critical component in
the efficient reduction of GHG emissions in waste
management, enabling reuse, recycling, composting,
energy recovery and landfilling of waste. It is also
essential to meet waste regulatory requirements in
many jurisdictions.
Emissions can be reduced by:
• Using lower emissions fuels;
• Using software to optimise collection routes; and
• Upgrading trucks to more fuel-efficient models.
Substantial improvements in emissions intensity can be
gained with these measures, for example:
• Waste Management Inc. reduced emissions per
1,000 miles driven by 31% from 2010 to 2019.
• Republic Services reduced fleet emissions by 7.5%
in 2020 by using renewable natural gas.

Energy recovery
With room to landfill waste running out in some
countries, energy recovery from waste incineration is
expected to play an increasing role. Incineration of
waste under controlled circumstances for the
generation of energy has substantial GHG benefits
compared to landfills according to the IPCC.
• Biffa diverts 500,000 tonnes of waste which cannot
be recycled away from landfills to energy recovery
facilities. The facilities will produce 90MW of energy,
sufficient to power 170,000 homes in the United
Kingdom.
• Clean Harbors’ Safety-Kleen business addresses
the priority to maximise reuse before energy
recovery, diverting waste lubricant oils that would
otherwise be burned for fuel. The company estimates
on a life cycle basis that 8 kilograms of GHGs are
saved through re-refining one gallon of used motor
oil, compared with one gallon of motor oil refined from
crude oil.

Reuse and Recycling
Reuse and recycling reduce GHG emissions by saving
virgin materials and lowering the energy demand for
production. Significant GHG emissions savings arise
from composting where synthetic fertiliser is displaced
and from recycling for materials that are energy
intensive to produce, such as steel, aluminium, and
glass.
Companies involved include recycling specialists, such
as Copart, LKQ and Schnitzer, and integrated waste
management companies, such as Waste
Connections, Waste Management Inc., Republic
Services, Cleanaway Waste and Biffa.
• Waste Management Inc. is the largest postconsumer recycler in North America avoiding ~27
million MtCO2-e per year.
• Veolia’s PROCYCLE provides a solution for difficult
to recycle items such as crisp packets, sweet
wrappers and plastic toys utilising in-house expertise
and network recyclers.

Landfilling
Improving landfilling processes and technologies offers
the most opportunities to reduce GHG emissions, with
state-of-the-art operations able to reduce emissions by
up to 90%.
The volume of GHG emissions depend on how the site
is operated; factors like whether it is an open dump or a
controlled landfill, and the existence and type of gas
collection system make a big difference.
• Waste Connections has gas collection at 50 sites,
from 28 of these sites landfill gas generates
electricity, fuels local industrial facilities or fuels
vehicles, annually processing 28.5 billion standard
cubic feet of gas (equivalent to power 289,000
homes).
• Republic Services Group has 69 landfill gas to
energy projects. With beneficial use of biogas at 72.3
billion standard cubic feet, and a target of 110 billion
standard cubic feet by 2030.
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How can investors accelerate decarbonisation of
the waste management sector?
Given the interdependencies between waste
management life cycle stages – with low emission
activities dependent on high emissions activities
elsewhere in the value chain – divestment can only shift
high emissions activities out of portfolios; it does
nothing to reduce the real world impact of waste
management.

Engagement is a central plank of our active
stewardship approach. Our engagements involve
investment and subject matter experts from across
Regnan. We set objectives for engagement in
advance for individual companies, track progress,
and transparently report to clients at least annually
on the changes observed.

That’s why we see engagement with waste
management companies as the best way investors can
contribute to the decarbonisation of the waste sector.

The table below sets out the key priorities we see for
engagement with waste management companies on
decarbonisation. Applicability will depend on
individual company circumstances and performance.

Engagement Objective

Appropriate expertise, remuneration structures,
capital allocation and governance in place to
support effective decarbonisation activities
Decarbonisation goals are well supported by
disclosed plans and interim targets
Piloting of EVs to set up initiatives for
success/maximise decarbonisation
Calculation and disclosure of avoided and
sequestered emissions uses appropriate and
recognised methodologies with sufficient
granularity to allow investors to monitor progress
Ambitious recycling/reuse targets
Evidence of lifecycle or equivalent analysis for
reuse and recycling initiatives for better decision
making on most efficient use of resources/energy
Prioritisation of non-recyclable fossil-based waste
for energy recovery
Consideration of carbon capture for energy
recovery plants
Landfill covers and vertical/horizontal well systems
are in place to capture landfill gas efficiently
Implementation of interim measures ahead of EV
rollouts where appropriate (such increasing fuel
efficiency, alternative fuel use, enhance route
planning etc.)
Customer/stakeholder feedback (on emissions) is
actively sought to support effective stakeholder
response and management
Advanced technology is being used, for example
in sorting (optical/smart) and refuse collection
(smart trucks), to improve recycling capabilities
Transparent participation in public policy

Waste collection
and sorting

Reuse and
recycling

Energy
recovery

Landfilling

About Regnan
At Regnan we’ve been thinking forward and shaping the
responsible investment movement since 1996 – long
before it became mainstream.
2020 marked our expansion into funds management
supported by the investment platform of J O Hambro
and the Pendal Group. We’ve brought together proven
sustainability and impact teams with track records
tested through cycle, with the depth of insights provided
by our engagement, advisory and research team.
Our collective purpose is to contribute to a more
sustainable future by developing and promoting
principled, rigorous and outcome-oriented approaches
in responsible investment.

Client solutions sit at the heart of all that we do and are
based on four key pillars:
• Delivering our clients attractive investment returns;
we aim to grow their real wealth over the long term.
• Understand the materiality of sustainability issues to
deliver improve decision-making and real world
outcomes.
• Creating differentiated, innovative strategies that
serve a purpose in client portfolios.
• Our strategies are authentic and provide significant
exposure to underlying sustainability opportunities.

An ecosystem of leading investment and stewardship services
Investment services
Regnan Global Equity Impact Solutions

Regnan Sustainable Water and Waste

Investing in companies providing solutions to the world’s
underserved environmental and societal challenges

Investing in companies across the water and
waste value chains

Client solutions:
Investment returns | Sustainability | Innovation | Purity
Engagement

Advisory

Research

Stewardship services

5

CONTACTS
J O Hambro Capital Management Ltd

Level 3
1 St James’s Market
London SW1Y 4AH
T: +44 (0) 20 7747 5678
E: info@johcm.com

UK, Europe and Asia:

UK Intermediary Sales:

Germany, Austria & Switzerland:

Tjeerd Voskamp
Head of Sales and Distribution
T: +44 (0) 20 7747 8961
E: tvoskamp@johcm.com

Gavin White
Head of UK Intermediary Sales
T: +44 (0) 770 277 7318
E: gwhite@johcm.com

Annabelle Wegner
Director of European Sales
T: +44 (0) 20 7747 5652
E: awegner@johcm.com

Patrick Aylwin
Head of Global Financial
Institutions
T: +44 (0) 20 7747 5619
E: paylwin@johcm.com

Richard Turner
Sales Director
T: +44 (0) 7515 596 988
E: rturner@johcm.com

France, Belgium & Luxembourg:

Institutional Sales (EMEA):

Bryan Horne
Sales Director
T: +44 (0) 7841 899 535
E: bhorne@johcm.com

Camilla Mather
Client Manager
T: +44 (0) 20 7747 1859
E: cmather@johcm.com

James Allcorn-Austen
Sales Manager
T: +44 (0) 7834 309 021
E: jallcorn-austen@johcm.com
David Firth
Sales Manager
T: +44 (0) 7960455734
E: dfirth@johcm.com

Frederic Lejeune
Head of Sales
T: +33 6 03 15 18 41
E: flejeune@johcm.com

Asia:
Andrew Ang
Director of Asian Sales
T: +65 6511 6313
E: aang@johcm.com
Karin Goh
Sales Support Manager
T: +65 9819 6623
E: kgoh@johcm.com

6

Bibliography
Aderoju, O.M.; Dias, G.A.; Gonçalves, A.J. A GIS-based analysis for sanitary landfill sites in Abuja, Nigeria. Environ. Dev. Sustain. 2018, 1–24.
Al-Khatib, I.A.; Abu Hammad, A.; Sharkas, O.A.; Sato, C. Public concerns about and perceptions of solid waste dump sites and selection of
sanitary landfill sites in the West Bank, Palestinian territory. Environ. Monit. Assess. 2015, 187, 186.
Amegah, A.K. and Agyei-Mensah, S., 2017. Urban air pollution in Sub-Saharan Africa: Time for action. Environmental Pollution, 220, pp.738-743.
Bogner, J., M. Abdelrafie Ahmed, C. Diaz, A. Faaij, Q. Gao, S. Hashimoto, K. Mareckova, R. Pipatti, T. Zhang, Waste Management, In Climate
Change 2007: Mitigation. Contribution of Working Group III to the Fourth Assessment Report of the Intergovernmental Panel on Climate Change
[B. Metz, O.R. Davidson, P.R. Bosch, R. Dave, L.A. Meyer (eds)], Cambridge University Press, Cambridge, United Kingdom and New York, USA.
Chiemchaisri, C.; Juanga, J.P.; Visvanathan, C. Municipal solid waste management in Thailand and disposal emission inventory. Environ. Monit.
Assess. 2007, 135, 13–20.
dos Muchangos, L.S.; Tokai, A.; Hanashima, A. Analyzing the structure of barriers to municipal solid waste management policy planning in Maputo
city, Mozambique. Environ. Dev. 2015, 16, 76–89.
Ewert, R.; Grahle, A.;Martins-Turner, K.; Syré, A.M.; Nagel,K.; Göhlich, D. Electrification of Urban Waste Collection: Introducing a SimulationBased Methodology for Technical Feasibility, Impact and Cost Analysis. World Electr. Veh. J. 2021, 12,122. https://doi.org/10.3390/wevj12030122
https://www.eia.gov/todayinenergy/detail.php?id=16211
https://www.epa.gov/lmop/basic-information-about-landfill-gas
Ferronato, N. and Torretta, V., 2019. Waste mismanagement in developing countries: A review of global issues. International journal of
environmental research and public health, 16(6), p.1060.
Gebert, J. and A. Gröngröft, 2006: Passive landfill gas emission - influence of atmospheric pressure and implications for the operation of
methaneoxidising biofilters. Waste Management, 26, pp. 245-251.
Good Practice Guidance and Uncertainty Management in National Greenhouse Gas Inventories
International Energy Agency, 2020, Iron and Steel Technology Roadmap https://www.iea.org/reports/iron-and-steel-technology-roadmap
IPCC Climate Change 2001: Mitigation https://archive.ipcc.ch/ipccreports/tar/wg3/index.php?idp=120
https://www.ipcc-nggip.iges.or.jp/public/gp/bgp/5_3_Waste_Incineration.pdf
https://cleanaway2stor.blob.core.windows.net/cleanaway2-blob-container/2021/09/Sustainability-Report-2021-2266810.pdf
https://investor.republicservices.com/static-files/73695b7a-a810-4ce2-8606-b5b13f885b74
https://investors.wm.com/static-files/f80c78f9-280a-4efa-aad2-1542cdcd4de2
Huber-Humer, M., 2004: Abatement of landfill methane emissions by microbial oxidation in biocovers made of compost. PhD Thesis, University of
Natural Resources and Applied Life Sciences (BOKU), Vienna, 279
Kaza, Silpa, Lisa Yao, Perinaz Bhada-Tata, and Frank Van Woerden. 2018. What a Waste 2.0: A Global Snapshot of Solid Waste Management to
2050. World Bank: Urban Development Series.
Lestari, P. and Trihadiningrum, Y., 2019. The impact of improper solid waste management to plastic pollution in Indonesian coast and marine
environment. Marine Pollution Bulletin, 149, p.110505.
Mkonda, M.Y. and He, X., 2017. The emerging population increase and its environmental challenges and remedies in Iringa municipal, Tanzania.
Monni, S., R. Pipatti, A. Lehtilä, I. Savolainen, and S. Syri, 2006: Global climate change mitigation scenarios for solid waste management. Espoo,
Technical Research Centre of Finland. VTT Publications, No. 603, pp 51.
Seng, B.; Fujiwara, T.; Spoann, V. Households’ knowledge, attitudes, and practices toward solid waste management in suburbs of Phnom Penh,
Cambodia. Waste Manag. Res. 2018, 36, 993–1000.
Smith, A., K. Brown, S. Ogilvie, K. Rushton, and J. Bates, 2001: Waste management options and climate change. Final Report ED21158R4.1 to
the European Commission, DG Environment, AEA Technology, Oxfordshire,
Song, Q. and Li, J., 2015. A review on human health consequences of metals exposure to e-waste in China. Environmental Pollution, 196, pp.450461
Spokas, K., J. Bogner, J. Chanton, M. Morcet, C. Aran, C. Graff, Y. Moreau-le-Golvan, N. Bureau, and I. Hebe, 2006: Methane mass balance at
three landfill sites: what is the efficiency of capture by gas collection systems? Waste Management, 26, pp. 516-525.
Streese, J., and R. Stegmann, 2005: Potentials and limitations of biofilters for methane oxidation. Proceedings of the Sardinia ‘05, International
Waste Management and Landfill Symposium, October, 2005, CISA, University of Cagliari, Sardinia.
Thorneloe, S., K. Weitz, S. Nishtala, S. Yarkosky, and M. Zannes, 2002: The impact of municipal solid waste management on greenhouse gas
emissions in the United States. Journal of the Air & Waste Management Association, 52, pp. 1000-1011.
Tuhkanen, S., R. Pipatti, K. Sipilä, and T. Mäkinen, 2001: The effect of new solid waste treatment systems on greenhouse gas emissions. In
Greenhouse Gas Control Technologies. Proceeding of the Fifth International Conference on Greenhouse Gas Control Technologies (GHGT-5).
D.J. Williams, R.A. Durie, P. Mcmullan, C.A.J. Paulson, and A.Y. Smith, (eds). Collingwood: CSIRO Publishing, pp. 1236- 1241.
Vasanthi, P.,Kaliappan, S. and Srinivasaraghavan, R., 2008. Impact of poor solid waste management on ground water. Environmental monitoring
and assessment, 143(1), pp.227-238.

Disclaimer
THIS DOCUMENT IS FOR PROFESSIONAL INVESTORS ONLY.
Regnan is a standalone responsible investment business division of Pendal Group Limited (Pendal). Pendal is an
Australian-listed investment manager and owner of the J O Hambro Capital Management Group. Regnan’s focus is on
delivering innovative solutions for sustainable and impact investment, leaning on over 20 years of experience at the
frontier of responsible investment. “Regnan” is a registered trademark of Pendal.
The Regnan business consists of two distinct business lines. The investment management business is based in the
United Kingdom and sits within J O Hambro Capital Management Limited, which is authorised and regulated by the
Financial Conduct Authority and is registered as an investment adviser with the SEC. “Regnan” is a registered as a
trading name of J O Hambro Capital Management Limited. The investment team manages the Regnan Global Equity
Impact Solutions (RGEIS) strategy which aims to generate market-beating long-term returns by investing in solutions to
the world’s environmental and societal problems. The RGEIS strategy is distributed in Australia by Pendal Fund
Services Limited.
Alongside the investment team is the Regnan Insight and Advisory Centre of Pendal Institutional Limited in Australia,
which has a long history of providing engagement and advisory services on environmental, social and governance
issues. While the investment management team will often draw on services from and collaborate with the Regnan
Insight and Advisory Centre, they remain independent of the Regnan Insight and Advisory Centre and are solely
responsible for the investment management of the RGEIS strategy.
Issued and approved in the UK by J O Hambro Capital Management Limited (“JOHCML”) which is authorised and
regulated by the Financial Conduct Authority. Registered office: Level 3, 1 St James’s Market, London SW1Y 4AH. J O
Hambro Capital Management Limited. Registered in England No:2176004.
Issued in the European Union by JOHCM Funds (Ireland) Limited (“JOHCMI”) which is authorised by the Central Bank
of Ireland. Registered office: Riverside One, Sir John Rogerson’s Quay, Dublin 2, Ireland.
Regnan is a trading name of J O Hambro Capital Management Limited.
The registered mark J O Hambro® is owned by Barnham Broom Holdings Limited and is used under licence. JOHCM®
is a registered trademark of J O Hambro Capital Management Limited.
The MSCI information may only be used for your internal use, may not be reproduced or redisseminated in any form
and may not be used as a basis for or a component of any financial instruments or products or indices. None of the
MSCI information is intended to constitute investment advice or a recommendation to make (or refrain from making)
any kind of investment decision and may not be relied on as such. Historical data and analysis should not be taken as
an indication or guarantee of any future performance analysis, forecast or prediction. The MSCI information is provided
on an “as is” basis and the user of this information assumes the entire risk of any use made of this information. MSCI,
each of its affiliates and each other person involved in or related to compiling, computing or creating any MSCI
information (collectively, the “MSCI Parties”) expressly disclaims all warranties (including, without limitation, any
warranties of originality, accuracy, completeness, timeliness, non-infringement, merchantability and fitness for a
particular purpose) with respect to this information. Without limiting any of the foregoing, in no event shall any MSCI
Party have any liability for any direct, indirect, special, incidental, punitive, consequential (including, without limitation,
lost profits) or any other damages. (www.msci.com)
The information in this document does not constitute, or form part of, any offer to sell or issue, or any solicitation of an
offer to purchase or subscribe for Funds described in this document; nor shall this document, or any part of it, or the
fact of its distribution form the basis of, or be relied on, in connection with any contract.
Recipients of this document who intend to subscribe to any of the Funds are reminded that any such purchase may
only be made solely on the basis of the information contained in the final prospectus, which may be different from the
information contained in this document. No reliance may be placed for any purpose whatsoever on the information
contained in this document or on the completeness, accuracy or fairness thereof.
No representation or warranty, express or implied, is made or given by or on behalf of the Firm or its partners or any
other person as to the accuracy, completeness or fairness of the information or opinions contained in this document,
and no responsibility or liability is accepted for any such information or opinions (but so that nothing in this paragraph
shall exclude liability for any representation or warranty made fraudulently).

www.regnan.com
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Disclaimer
The distribution of this document in certain jurisdictions may be restricted by law; therefore, persons into whose
possession this document comes should inform themselves about and observe any such restrictions. Any such
distribution could result in a violation of the law of such jurisdictions.
The information contained in this presentation has been verified by the firm. It is possible that, from time to time, the
fund manager may choose to vary self imposed guidelines contained in this presentation in which case some
statements may no longer remain valid. We recommend that prospective investors request confirmation of such
changes prior to investment. Notwithstanding, all investment restrictions contained in specific fund documentation such
as prospectuses, supplements or placement memoranda or addenda thereto may be relied upon.
Investments fluctuate in value and may fall as well as rise and that investors may not get back the value of their original
investment.
Past performance is not necessarily a guide to future performance.
Investors should note that there may be no recognised market for investments selected by the Investment Manager and
it may, therefore, be difficult to deal in the investments or to obtain reliable information about their value or the extent of
the risks to which they are exposed.
The Investment Manager may undertake investments on behalf of the Fund in countries other than the investors’ own
domicile. Investors should also note that changes in rates of exchange may cause the value of investments to go up or
down.
The information contained herein including any expression of opinion is for information purposes only and is given on
the understanding that it is not a recommendation.
Notice to Swiss investors: RBC Investor Services Bank S.A., with registered office at Esch-sur-Alzette, Badenerstrasse
567, P.O. Box 1292. CH-8048 Zurich has been appointed to act both in a capacity as Swiss representative and Swiss
paying of the JOHCM Asia ex Japan Fund. All legal documentation pertaining to the JOHCM Asia ex Japan Fund can
be obtained free of charge from the Swiss representative. The place of performance and jurisdiction in relation to
[shares/units] distributed in Switzerland is at the registered office of the Swiss representative.
Information on how JOHCM handles personal data which it receives can be found in the JOHCM Privacy
Statement on our website: www.johcm.com
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