DUNCAN BAKER-BROWN
RESOURCE MAPPING
Methodology to develop waste material flows for
architectural project planning

DUNCAN BAKER-BROWN

RESEARCH OUTPUT

Resource map detail for Streat Hill
construction project design

Duncan Baker-Brown developed and tested a methodology for
sustainable design and construction planning, bringing together
a wide body of research into the method that led to his two
designs for construction projects in East Sussex.
•

Streat Hill Farm House, Plumpton. Planning permission validated
1 June 2020. Design for erection of replacement four-bedroom
dwelling and two-bedroom guest house. SDNP/20/00833/FUL

•

Glyndebourne, The Opera House, New Road, Ringmer. Planning
permission validated 10 January 2020. Design for erection of a new
dining pavilion on the existing croquet lawn. SDNP/19/06165/FUL

These projects tested and presented contemporary vernacular
architectural solutions that consume considerably fewer natural
resources during the design and construction process. The
methodology utilised the local landscape, supply chain and
collaboration with stakeholders to construct buildings made from
often over-looked materials. Many of these were materials commonly
described as ‘waste’, either material not generally considered for the
construction sector or novel materials sourced from the development
site, the immediate landscape and region.
The methodology was informed by research undertaken during BakerBrown’s participation in two Interreg research projects, Sustainable
Bio and Waste Resources for Construction (SB&WRC) funded between
August 2017 and October 2019, and Facilitating the Circulation of
Reclaimed Building Elements (FCRBE) funded from 1 January 2019.
It also drew on the research data obtained from two completed,
sustainably designed buildings: the Brighton ‘Waste House’, completed
April 2014, an ongoing test case for a number of experimental uses
and sources of building material, particularly as regards cladding and
insulation; and Little England Farm, Hadlow Down, completed 2015,
for which an early prototype of Baker-Brown’s Resource Mapping
methodology was used during the design and sustainable master
planning across the 375-acre rural estate.
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STREAT HILL FARM HOUSE,
PLUMPTON
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Resource Mapping

Resource map for Streat Hill
Farm House development
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Resource Mapping

Architectural drawing and modelling
for Streat Hill Farm House
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DINING PAVILION, THE OPERA HOUSE,
GLYNDEBOURNE

Glyndebourne pavilion design in context
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Resource Mapping

Regional and site source mapping for
Glyndebourne development
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Resource Mapping

Glyndebourne site resources
Public information diagram of
on-site or sustainably sourced
materials at Glyndebourne
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RESEARCH QUESTIONS

Illustration of potential ‘material
bank’ with production and
consumer waste channelled
for re-use

Resource Mapping continued Baker-Brown’s long-term
investigation into the methodologies of building material supply
and the potential of reconceptualising ‘waste’.
Expanding on earlier work (Brighton Waste House, REF2014) and
drawing on a developing network of research colleagues and
co-productive workshop and presentation environments, BakerBrown refined overarching questions on the plausibility of reducing
consumption and evolving a successful circular design strategy for the
construction industry.
Central questions were:
•

What models of behavioural change might be offered to the
construction sector in order for it to reduce annual consumption
and wastage of natural raw materials?

•

How does this inform ‘circular’ design strategies in the
construction sector?
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RESEARCH CONTEXT
The construction industry consumes
approximately 50 per cent of all the world’s
raw materials mined and harvested annually,
and, in the UK, the sector is responsible for
60 per cent of all waste going to landfill and
incineration annually (DEFRA, 2019). It is also
responsible for 47 per cent of UK carbon
dioxide emissions. Local authority ambitions
to reduce these requires closer understanding
and practical modelling of industry alternatives
to raw materials.

Baker-Brown also drew on work with waste, recycling
and sustainable organisations including: Arup
Group; Business in the Community (BITC); the
Ellen MacArthur Foundation; Building Research
Establishment; Copper8 sustainability consultancy;
David Benjamin of ‘The Living’ in New York;
Environmental Protection Encouragement Agency
(EPEA); Excess Materials Exchange; the Greater
London Authority (GLA); the London Waste and
Recycling Board (LWARB); the Madaster Foundation;
Metabolic; Mott MacDonald; Municipality of
Amsterdam; Freegle; Social, Environmental
and Economic Solutions (SOENECS); SUEZ
water and waste management; Veolia; Zero
Waste Scotland. Representatives from all these waste
and sustainability groups were involved with the
‘WasteZone’ symposia and publication (Baker-Brown,
2017).

Baker-Brown has been working towards solutions to
these problems since 1990. Significant landmarks
in his research have incuded: RIBA’s House of the
Future (1994), The House that Kevin Built (2008) with
Channel 4 television, and the evolution of this, the
Brighton Waste House (2013). The latter projects
used experimental methods to construct a new
building made of the materials other construction
sites consider as waste and aimed to ensure the
buildings performed to the low-carbon criteria set
out by the Passivhaus Trust.
The research drew on Baker-Brown’s role as invited
Principal Investigator on the Interreg Sustainable Bio
and Waste Resources for Construction (SB&WRC)
and Facilitating the Circulation of Reclaimed Building
Elements (FCRBE). Research within these funded
projects was integrated with Resource Mapping.
SB&WRC experimented with waste product insulants,
including wheat straw, agricultural waste products
such as rapeseed and corn stems, terracotta waste,
waste materials from the textile industry such as
cotton and denim fibres. Tests on the 2014 Brighton
Waste House showed, for example, success in
developing a carbon footprint that was 25 per cent
lower than standard insulants such as glass and rock
wool. FCRBE, which brought together Superuse,
Rotterdam, Rotor DC, Brussels, and Bellastock,
Paris, examined operational barriers to recirculated
materials in the construction industry, recognising
significant challenges such as visibility, access to
important projects and integration in contemporary
building practices. Baker-Brown and colleagues
recognised that the flow of recirculated goods
can stagnate and even decrease due to a lack of
structured efforts. The project included reclamation
audits, inventories provision and specification
methods for reclaimed products.
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RESEARCH PROCESS
Baker-Brown’s Resource Mapping methodology was a result of long-term investigation of
requirements and practices in the construction industry. These were fused with the results from
experimentation with materials and the academic framework provided by escalating interest in
sustainability within contemporary architecture.

Building the knowledge base
Resource Mapping drew on significant work understanding the
circulation of building materials (FCRBE) and experimental insulants
(SB&WRC). These were directed towards improvements in construction
industry efficiency and formed part of the overarching question for
Resource Mapping, which sought to govern resources using practical
methods and early-intervention strategies.
A case study and ‘living laboratory’ existed in the Brighton Waste House,
completed in 2014. The experimental insulation used was the subject of
reports commissioned for SB&WRC (ARVEA, 2019). These considered
‘prototype 2’ experimentation in Brighton, Bath and Caen comparing
in-situ research with lab testing and reaching conclusions on the viability
of waste bedding material as an insulant. The commissioned report
on the creation of prototypes (Local Works Studio, 2019) also showed
consideration of cladding and the development of oyster shell mortar,
with evidence of historic use and innovative planning to source from
restaurants in Brighton and Hove. Project partners including Veolia,
facilitated the research into problematic waste material and resulted in
the tests on waste bedding in particular, highlighted as having no re-use
or recycling activity.
The Resource Map technique was first used by Superuse Studios in 2012
and subsequently developed by Baker-Brown following an interview
with the studio when writing The Re-Use Atlas (Baker-Brown, 2017).
Further developments through networks of sustainable researchers
added to the results of experiment in construction and sourcing. These
included work with Professor Michael Braungart, co-author of Cradle to
Cradle: Re-making the Way we Make Things (Braungart and McDonough,
2002), and architect and industrial analyst Professor Walter Stahel
(Reday-Mulvey and Stahel, 1981), who outlined new economic ideas that
would reduce dependence on natural resources. Stahel and Braungart
joined the regular symposium ‘WasteZone’, conceived and developed
by Baker-Brown in 2013 and held five times since then at FutureBuild,
ExCeL London, to foster sustainable architectural design solutions.
Contact and collaboration with further key thinkers in sustainable design
included Dr Robert Crocker, Deputy Director, China Australia Centre
for Sustainable Development University of South Australia, Professor
Jonathan Chapman, Carnegie Mellon University, USA, and Professor
Martin Charter, Director of The Centre for Sustainable Design at
University of the Creative Arts, resulting in published book chapters.
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The Brighton Waste House
Exterior view upon completion
in 2014
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Resource Mapping
Little England Farm (2015) was an earlier design experiment which
provided a model upon completion and opportunity for reflection
upon the process through which the initial design and consultation had
achieved the resulting building. Through this method, Baker-Brown
established that coppiced Sweet Chestnut from the client’s estate in
East Sussex was suitable to be used as a high-quality durable material
for external cladding and internal finishes. In the past, it has been
used for making charcoal or agricultural fence posts. The research
also demonstrated that insulation made from waste timber fibres was
suitable for the main house and, more interestingly, the pool house,
as a heated pool creates one of the most testing environments for
construction materials and an in-situ test revealed aspects that could not
be appreciated at the design stage.

Applying the resource mapping methodology
For the two architectural designs that employed and refined this
Resource Mapping method, Baker-Brown engaged with stakeholders
and suppliers as a means to identify diverse and idiosyncratic waste
material flows that could be redirected into the project. This technique
informed both the logistics, design and construction process and also
helped to culturally embed the resultant architectural aesthetic and
material narrative of the built artefact.
The methodology tested a theoretical context whereby closed-loop
circular systems mean that waste from one system is a resource for
another, mirroring the ecosystems of the natural world. Baker-Brown
took each project plan through a process, identifying flows of material
and resources that are linear and disconnected and then considering
ways to turn them into circular metabolisms. This increased the value of
resources that would have been overlooked in common practice.
At one level, this research requires deep systems analysis and big data. It
must also allow for practitioners to be supported in new techniques, for
example, in understanding how to de-construct a building for re-use in
new buildings as opposed to traditional demolition. Resource Mapping
gives the maximum opportunity for materials to retain high-end value,
even improving it and demonstrating how de-constructed buildings can
be distributed into the construction supply chain.

Little England Farm
Photographs of completed
buildings (2015) showing use
of on-site resourcing including
coppiced sweet chestnut for
interior and external finishes,
rammed earth for interior walls,
clay plasters and insulation made
from waste timber fibre
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STREAT HILL FARM HOUSE,
PLUMPTON

(above)
Original house was destroyed by
fire but offered potential for
re-usable material
(left)
Investigation of material palette
through audit and prototyping
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Resource Mapping
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Resource Mapping

(above)
Documentation of
material processing to produce
lime plaster from
collected raw materials
(left)
Reformed materials
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DINING PAVILION, THE OPERA HOUSE,
GLYNDEBOURNE

Dining Pavilion for the Opera
House at Glyndebourne
(top)
Documentation of pavilion
materials
showing sustainable
source planning
(bottom)
Information diagram created to
show aspects of material
sourcing for the planned
construction project
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Resource Mapping

Dining Pavilion for the Opera House
at Glyndebourne
Architect’s drawings
Elevation and plan
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RESEARCH INSIGHTS
Resource Mapping revealed new insights into sustainable
practices for the construction industry.
The research provided documentary evidence on the abundance
of local waste flows and the collaborative processes necessary to
develop alternatives. Reconsidering the potential of the local landscape
to provide materials appropriate for twentieth-century low carbon
dwellings, the concept of resource mapping enabled a pragmatic
approach to redirecting waste to local construction. By removing the
economic burden of finding local waste appropriate to a particular area
and construction project, the method offers a road map to the future
possibilities of reusing local waste.
At Streat Hill Farm, part of the design ambition was to use material
from the burnt remains of the original property, which would generally
be viewed as ‘waste’ material, together with chalk and other natural
materials from the site. Similarly, the Glyndebourne Pavilion integrates
collected food waste, corks and glass bottles into the design (all
generated by the catering for guests attending opera performances)
and timber collected as a result of Ash Die Back (also used at Streat Hill).
All these materials would normally be destined for incineration.
The Resource Mapping methodology used for these projects provided
an example of timely design interventions that modelled in-depth
understanding of local supply chains in the residue from a wide range
of enterprises. In the system, architects and designers emerged as
‘resource managers’, making informed decisions on material selection
based on a range of factors that could be tested and accounted for at
the site. Based on these insights, Baker-Brown’s article ‘Who is mining
the Anthropocene?’ (2018) proposed a literal re-working of humanprocessed artefacts into dwellings. Second-hand materials such as
bricks, timber, steel beams, glass windows and panels and a variety
of other items that can be sourced from a de-constructed building,
could be practicably sourced across considerable distance and reused,
thereby capturing the already embedded ‘carbon footprint’ of materials
that have been processed into products for the construction industry.
Resource Mapping underlined the importance and potential of locallysourced, sustainable, carbon-locking organically grown materials. It
also brought new understanding to hierarchies within the process,
recognising the importance of collaboration between locally active
agents and the gradual emergence of a vernacular design vocabulary.

(top) Living roof in-situ on Little
England Farm Pool House,
Hadlow Down
(middle) Wall-mounted
information on project insight
presented at
WasteZone, Futurebuild
(bottom) Materials and concepts
from research presented as
artefacts at
WasteZone, Futurebuild
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DISSEMINATION

WasteZone at FutureBuild
ExCel London
Event brought professionals,
academics and students
together five times between
2013 and 2020 to consider
problems and solutions

Baker-Brown’s work has been widely referenced by writers on
sustainable architecture.
The Resource Mapping projects, together with the wider understanding
gained through research with Interreg and the ‘WasteZone’ at
FutureBuild, ExCeL London, have been articulated and disseminated
through two publications and have reached wider audiences through
awards, reviews and presentations.
The approach to the design at Streat Hill and Glyndebourne has helped
to inform local sustainability policy (SDNP, 2019), re-defining former
waste flows as valuable material sources for the construction industry.
The research also informed Baker-Brown’s further work with Brighton &
Hove City Council in 2019-20 on developing and publishing the ‘Circular
Economy Route Map.’

Authored works
Baker-Brown, D. (2017) The Re-Use Atlas: a Designer’s Guide towards a
Circular Economy. London: RIBA Publishing.
Baker-Brown, D. (2018) ‘Who is mining the Anthropocene?’ Charter, M.,
ed. Designing for the Circular Economy. Oxford: Routledge.
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Conference papers
Baker-Brown, D. and Evans, L. (2016) ‘Investigating
the benefits of Swiss light-weight organic meadow
roofs in the green retrofit construction sector.’
Sustainable Innovation 2016: Circular Economy
Innovation Conference, University for the Creative
Arts, Epsom, Surrey, 7-8 November. http://cfsd.org.
uk/events/sustainable-innovation-2016/abstracts/
Baker-Brown, D. (2016) ‘Developing the Brighton
Waste House: from zero waste to on site reuse of waste.’ SBE 16 Hamburg International
Conference on Sustainable Built Environment,
Hamburg, March.

Policy Advisory Papers
Baker-Brown, D. (2017) ‘The Circular Economy.’
Chapter 8: Construction & Demolition. From Waste
to Resource Productivity. 2017 Annual Report of the
Government Office for Science, December.
Baker-Brown was part of the ‘Materials Efficiency
Metric Workshop’ commissioned by High Speed
2 (HS2) and facilitated by the Institution of Civil
Engineers (ICE). The workshop was held to consider
and challenge the proposed new metric for efficient
use of materials in the construction of HS2.

Selected presentations
Baker-Brown, D. (2016) Presentation. Architecture
Days festival. Technical University of Cluj-Napoca,
Faculty of Architecture and Urban Planning,
Romania, June.
Baker-Brown, D. (2016) Disruptive Innovation Festival
(DIF) organised by the Ellen MacArthur Foundation,
online, November.

WasteZone at FutureBuild
EcCel London

Baker-Brown, D. (2017) ‘Sustainable Innovation: an
exploration towards a circular economy.’ Inspiring
Arup Germany. Berlin, December.
Baker-Brown, D. (2018) Plenary and keynote.
UnMaking Waste 2018. China-Australia Centre for
Sustainable Development and the University of
South Australia, Adelaide, September.
Baker-Brown, D. (2018) ‘Architect Day,’ The
Royal Institute of Dutch Architects (BNA),
Amersfoort, 2 November.
Baker-Brown, D. (2019) ‘Circular Economy and the
Construction Industry’. ICCCE19, Manchester
University, July.
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Professional journal papers
Baker-Brown, D. (2020) ‘Get the built environment
working properly and you will go a long way
towards sorting out the Climate & Ecological
Emergency.’ The Icarus Complex Magazine,
19 June. https://icaruscomplexmagazine.com/getthe-built-environment-working-properly-and-sortout-the-climate-ecological-emergency/
Baker-Brown, D. (2020) ‘It’s crunch time for Architects
Declare’. Architects’ Journal, 23 June. https://www.
architectsjournal.co.uk/news/opinion/its-crunchtime-for-architects-declare
Baker-Brown, D. (2019) ‘Architects have declared, but
what do we do next?’ RIBA Journal, 12 September.
https://www.ribaj.com/intelligence/sustainabilitycircular-economy-construction-reusing-recylingduncan-baker-brown
March-October 2017: Baker-Brown was invited by
the RIBA Journal to write four essays discussing ideas
considered in his book The Re-Use Atlas (BakerBrown, 2017).

Little England Farm
New House
Winner of RIBA South East
Design and Sustainability
Awards 2016

Awards
New House, Little England Farm, Winner of Best
Individual New Home at The LABC National Grand
Finals 2016.
New House, Little England Farm, Winner of RIBA
South East Design Award 2016.
New House, Little England Farm, Winner of RIBA
South East Sustainability Award 2016.

Professional reviews
Cousins, S. (2016) ‘High spec, high energy, high
marks.’ RIBA Journal, 26 February. https://www.
ribaj.com/products/new-house-hadlow-down
D:For (2016) ‘Little England Farm Wins RIBA Award’
30 September. http://d-for.com/news/littleengland-farm-wins-riba-awards/
Pitcher, G. (2019) ‘BBM wins approval for home
built from remains of burnt-down predecessor.’
Architects’ Journal, 29 May. https://www.
architectsjournal.co.uk/news/bbm-wins-approvalfor-home-built-from-remains-of-burnt-downpredecessor
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(overleaf)
Little England Farm
Sustainable master planning of a
375-acre rural estate
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