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Abstract: This article describes the process of designing the Bee Brick – a 
novel solution for integrating solitary bee habitats within buildings. Of the 250 
species of bee in the UK, 90% are solitary bees of which 5% nest in cavities. 
Bees are key pollinators; this product provides nesting habitats for bees in 
suburban/urban communities. Existing bee nesting products tend to be 
ornamental and marketed by aesthetic considerations. Mainstream construction 
materials’ primary function is to perform as structural components within the 
fabric of new buildings. These materials have been taken as a starting point to 
create habitat for bees displaced by the construction process. The Bee Brick 
provides a nesting site for solitary bees, adapting and rethinking how existing 
building components are used. Made using locally sourced recycled materials, 
it offers the dual function of being a construction material that also promotes 
biodiversity. 
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urbanisation. Their products are sold internationally and can be found in 
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sciences methods across various disciplines and contexts. She has a BA from 
the University of York (2001) and PhD from the University of Leeds (2008), 
and has worked in policy roles at the University of Oxford before joining 
Falmouth University in 2018. 

 

1 Biodiversity loss 

Biodiversity loss has been highlighted as a key issue worldwide. It is important not only 
for its own sake, but also as the ‘building block of our ecosystems’ which “provide us 
with a wide range of goods and services that support our economic and social wellbeing 
[including] food, fresh water and clean air, but also less obvious services such as 
protection from natural disasters, regulation of our climate, and purification of our water 
or pollination of our crops” [DEFRA, (2015), p.8]. Within the context of this broader 
crisis of biodiversity, bees and other pollinators are widely acknowledged as playing a 
critical role in the maintenance of ecosystems, since “roughly 90% of the world’s plant 
species are pollinated by animals, and the main animal pollinators in most ecosystems are 
bees” (Winfree, 2010). As well as their critical role within ecosystems, “bees are the 
main pollinators of agricultural crops, 75% of which benefit from animal pollination” 
(Winfree, 2010). Britain has more than 270 bee species, with some species declining 
(Biesmeijer, 2006; Powney et al., 2019; Senapathi et al., 2015) due to factors such as 
habitat loss, pesticide use and climate change (Vanbergen, 2013). 

2 Biodiversity and sustainable building design 

Urbanisation can have contrasting effects on different bee fauna, depending on their 
ecology and life history traits (Baldock et al., 2015; Cane et al., 2006; Senapathi et al., 
2015). Bee species which appear to thrive in urban areas include cavity nesting bees; 
those able to use a wide range of floral resources (polylectic diet); and those with late 
emergence times (Ayers and Rehan, 2021). The value of urban green spaces for bees can 
vary substantially (Baldock et al., 2019). While cavity-nesting solitary bees in urban 
areas are not currently considered rare or at risk, whether their populations are limited by 
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a lack of floral resources or nesting sites is unknown and they can potentially be used to 
raise awareness of, and increase habitats for, other bee species. Careful management of 
the housing strategy and subsequent delivery systems therefore has the potential to make 
a large difference to urban bee populations (English Nature, 2006). This is particularly 
important in light of the UK Government’s plans for additional housing targets to deliver 
an average of 300,000 new homes a year (Homes England, 2018). As Winfree (2010, 
p.172) observes, ‘bees’ use of human-disturbed habitats, in combination with the 
ecosystem services they provide, may make them especially well suited to conservation 
planning that combines ecological and economic criteria, and includes both preserved and 
human-used habitats’ and Baldock et al. (2015) found a larger number of bee species in 
urban areas than in rural farmland (but see Bates et al., 2011). A 2013 report 
commissioned by Friends of the Earth recommended that “government and local 
planning authorities [should] encourage developers to include bee-friendly habitat when 
carrying out developments” (Evans and Potts, 2013). It seemed logical, therefore, 
particularly given DEFRA’s call for more integration across policy and practice, that the 
construction industry itself could contribute to safeguarding and enriching biodiversity. 
The design challenge was therefore to consider how to create nesting habitats for bees 
within buildings: this article outlines the research process towards a novel solution for 
integrating solitary bee habitats within sustainable building approaches. 

3 UK bee fauna 

Of the UK bee fauna, around 25 species are eusocial (including honeybees and most, but 
not all, bumblebees), around 73 are parasitic, and the remainder considered ‘solitary’ 
(Falk and Lewington, 2015). They exhibit a variety of life histories and ecological traits; 
however, the majority have an annual life cycle whereby adults emerge from nest sites in 
spring or summer (depending on species). Males generally emerge first (Danforth et al., 
2019). 

The females lay eggs into a nest cavity and provision the cell with pollen and nectar 
for the larvae. The majority of solitary bee species nest in the ground; however, around 
5% of solitary bee species and some wasps nest in pre-existing cavities in plant material 
such as hollow reeds, stems, and branches, and in holes created by wood-boring insects 
and woodpeckers (Falk and Lewington, 2015). In the UK this includes Megachile spp 
(particularly Megachile centicularis, Megachile ligniseca, and Megachile willughbiella), 
Osmia spp (particularly Osmia bicornis, Osmia caerulescens and Osmia leaiana), 
Hylaeus spp (particularly Hylaeus communis) and Anthidium manicatum (Falk and 
Lewington, 2015). The majority of these species are common and not of conservation 
concern (Falk and Lewington, 2015). Cavity-nesting bees will usually create a series of 
cells from vegetation (particularly Megachile spp), mud (Osmia bicornis), chewed up 
leaves (Osmia spp.) or compressed plant hairs (Anthidium) (Falk and Lewington, 2015) 
(Figure 2). The number of eggs laid and provisioned varies between species: with Osmia 
bicornis recorded producing an average of 15.6 nesting cells (Giejdasz et al., 2016), 
whereas one study of Megachile centuicularis recoded an average of only 5.4 nesting 
cells completed (Raw, 1988). In the UK and other northern climates, once the larvae have 
hatched and consumed the provisions, they then enter diapause, an extended period of 
suspended development. Dependent on species they may overwinter as last instar larvae, 
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prepapae, pupae or adults, before emerging the following year (Danforth  
et al., 2019). 

Figure 1 (a) Bee Brick in context (b) Bee Brick size variations (see online version for colours) 

 
(a) 

 
(b) 

Figure 2 Solitary bee larvae illustration 

 

4 Artificial nest habitat for cavity nesting bees 

Artificial nesting habitat for solitary bees has been studied since the early 1900s and 
utilised since the 1950s, when use of some species for pollinating commercial crops was 
first considered (for summary see MacIvor, 2017). Dicks et al. (2010) reviewed 30 
studies placing out nesting habitat for cavity-nesting solitary bees, and nests were 
observed in drilled holes in wood, reed stems, lengths of bamboo, paper tubes and plastic. 
Solitary bees produced for crop pollination have also used styrofoam nest containers 
(Mader, 2010a, 2010b). Significant research has gone into species such as Megachile 
rotundata and Osmia spp. that has been utilised as pollinators in commercial crops such 
as alfalfa, and apples and almonds, respectively (Mader, 2010a, 2010b). The impacts of 



   

 

   

   
 

   

   

 

   

    The Bee Brick 289    
 

 

    
 
 

   

   
 

   

   

 

   

       
 

design on the attractiveness of nesting habitat to bees; survival of eggs and larvae; sex 
ratio of bee populations and potential impacts on the parasitism and predation levels have 
been extensively studied (for a recent review see MacIvor, 2017). 

Figure 3 (a) Large nest site, painted drilled holes in wood blocks with pine cones (b) Bent ply 
with bamboo reeds (c) Plastic and cardboard paper tubes (d) Suspended drilled wood 
and bamboo reeds (e) Painted wood with bamboo reeds and drilled wood,  
(f) Suspended wood with painted roof (g) Suspended wood, bamboo reeds 
(h) Painted wood with bamboo reeds and drilled wood (see online version for colours) 

 
(a)  (b)  (c) 

 
(d)  e)  (f) 

 
(g)  (h) 

There has meanwhile been increasing interest in the use of solitary bee nesting habitat in 
urban and suburban areas by members of the public wishing to support wildlife in their 
garden. Solitary bees are ideally suited to live alongside people: they are non-swarming, 
do not produce honey, and do not live in colonies. As they have no honey stores to 
protect, encouraging them to nest in homes or the garden thus poses little threat to 
children or pets (Graham, 2015; O’Toole, 2001). Designs for solitary bee nesting habitats 
for use in gardens are already on the market (Kemp et al., 2009; Vanderhoff, 2018). 
Research across various markets to identify the basic characteristics found in solitary bee 
houses within the DIY sector, the garden retail sector, and online retailers revealed that 
nest boxes are made from a wide range of materials, and the designs vary enormously in 
size, material and colour (see Von Königslöw et al., 2019, Figure 3). 
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Designs aimed at urban and suburban gardens are often framed more as garden 
‘ornaments’ than as integral parts of any responsible development. Indeed, existing 
products are often accompanied with little or no information to explain how to site them 
in the correct position, the importance of leaving them alone, or the species they cater for. 
Yet this new category of garden products set the status quo for ‘bug hotels’, and 
consequently misses the opportunity to inform customers of the importance of habitat for 
pollinators and the wider ecosystem. The research process towards the Bee Brick was 
therefore not only one of design, but one that required understanding of the life of solitary 
bees, and their natural behaviour and cycles. 

In addition, such a ‘bottom up’ approach at the level of the individual householder 
seen in existing products has its value, albeit tempered by the lack of information for the 
buyer and no point of purchase display with relevant solitary bee facts. However, for 
impactful change to be enacted at the policy level and embedded in standard construction 
practice, it is clear that a more unobtrusive, integral, and widespread solution is required. 
The Bee Brick addresses this issue from a design standpoint since, from a habitat creation 
perspective, once Bee Bricks are installed in a build, by definition they cannot be taken 
away, nor will they downgrade over time as is common in wood or paper cells. The Brick 
also lends itself to a policy-driven solution, since it can be easily adopted by developers 
and planners, which means greater potential impact than piecemeal, non-integral 
solutions. 

5 Purpose and functionality 

The Bee Brick therefore aimed to create nesting habitat for cavity-nesting bees and wasps 
within sub/urban communities that was designed to be an integral part of the build, 
offering the dual function of being a construction material that also promotes 
biodiversity. 

An underpinning approach was that it should be included in new build projects as a 
‘fit and forget’ build component, and be able to sit alongside current green systems such 
as rainwater harvesting and sedum roofs (although the Brick can also be positioned  
free-standing in the garden). In common with these other green systems, Bee Bricks may 
require ongoing management, particularly to reduce parasite loads or fungus and mould 
within bricks. Alongside the practical and biological purpose, the design sensibility was 
to be shaped such that the brick could visually communicate its values in form as well as 
function, sitting alongside existing products as with aesthetic and scientific integrity. 

6 Material selection 

Bricks used within mainstream construction are versatile and sustainable. They are most 
typically made from clay using simple moulds; however, the limitations of production 
methods would not be suitable to produce the complex sealed cavities needed within the 
Bee Brick. Bricks are also commonly made from calcium silicate and concrete, which 
can be moulded into more complex shapes. 
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Figure 4 (a) Clay bricks (b) Production of clay bricks (c) Block (see online version for colours) 

 

Previous research has demonstrated solitary bees using a wide range of nesting materials, 
but preferred nesting material has generally been more natural materials such as reed or 
wood (Gaston et al., 2005; MacIvor, 2017; Von Königslöw et al., 2019; Wilkaniec and 
Giejdasz, 2003). Based on observation of solitary bee houses and mainstream 
construction materials (and weighing them with commercial considerations) the 
requirements for the Bee Bricks were identified as the following: 

1 It should have sufficient strength to be integrated within a build. 

2 Longevity. The brick cannot downgrade over time. 

3 The material used should be environmentally friendly. 

4 The material used should be low-cost and recycled. 

5 The new product design should be produced with few mechanical devices. 

Building on these precepts and on existing studies, a variety of materials was explored. 
Some materials such as bamboo, reed and polystyrene were immediately excluded due to 
the criteria above as they do not have sufficient strength or longevity to be included into a 
brick. 

6.1 Slip casting 

Slip casting requires liquid clay or slip to be poured into dry plaster moulds. The moisture 
from the clay is absorbed into the plaster, leaving a coating of clay on the plaster mould; 
the excess slip is poured out of the mould, and the remaining clay left to harden before 
being removed from the mould for fettling, sponging and finishing of the final piece of 
clay before firing. To produce such a mould to meet the aims of this design would require 
pencil-like rods of plaster to form the cells or tubes: such a process would prove too 
difficult and costly, with a fragile end product. 

6.2 Wood 

Wood was considered as a possible material, since structural components used in builds 
such as beams were reviewed. Existing solitary bee houses tend to use cheap softwood 
houses coated in preservative or paint which would degrade over the lifetime of a 
building and does not consider the life cycle of solitary bees and the challenges  
over-wintering would bring. Dense hardwoods, conversely, could provide a better, more 
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weather-resistant alternative. Trial pieces of American oak, English ash and more  
short-grained tropical woods like idigbo and mahogany were machined. Results were 
promising, but took too long to produce and would be costly to scale; in addition, they 
might only last marginally longer than treated softwood. There were also sustainability 
concerns: it seemed counter-productive to destroy trees that function as primary habitat 
for birds and insects, as well as the issue of importing tropical African hardwoods. 

6.3 Plastic 

Plastic was rejected early in the materials process. As it is non-permeable, there were 
concerns that too much moisture could form within the cavity. In addition, because of the 
complexity of tooling required to create a shape containing narrow tubes, using plastic 
would be very expensive, entailing huge risks in producing an injection-moulded product. 

6.4 Concrete 

Cast concrete, conversely, had a number of the material properties required for the Bee 
Brick to function in its intended manner. It is permeable and already used by some 
species of solitary bee: whilst many species of solitary bee nest in individual holes in the 
ground, some nest in walls, mortar joints, soft bricks, stones and cob. It is strong and 
clearly appropriate for use in construction, and is also inexpensive to produce, designed 
to be used outside year-round, and straightforward to mould into complex shapes. 

Given the qualities described above, concrete was thus selected as an appropriate 
material to pursue. However, given the requirement for the material to be low-cost and 
environmentally friendly, alternative waste materials were explored. Cornwall has an 
abundance of high-grade granite waste material, a by-product of aggregate processing in 
the china clay industry. 95% of what is removed from a china clay pit is waste material, 
but is processed into granite aggregates and granite sand. Using an iterative approach, 
mix designs were trialled that combined cement with sand and aggregates in different 
ratios. Too little aggregate made the mix weak, while too much made it difficult to work 
with, although far more robust. Plasticiser water reducer was added to the concrete to 
reduce the amount of water required to make a fluid mix, which reduced the drying time 
of the concrete. Plymouth University’s heavy structures lab conducted compression 
testing and thermal testing on the mix design to establish its suitability as a cast 
construction material. 

The final mix comprised 75% waste material from the Cornish china clay industry, 
and the remainder granite aggregate and cementitious material as a binding agent. 

7 Design 

Each Bee Brick provides 18 cavities for solitary bees to lay their eggs, each of which is 
moulded part-way into the brick, ensuring bees cannot enter the building the brick is 
installed in. 

When designing the structure, the nesting requirements of solitary bees had to be 
considered and balanced with the structural requirements of the brick as a whole. Initial 
sketches were made to explore the basic aesthetic of the habitat, inspired by the natural 
patterns and cavities within walls, crumbling buildings, exposed mud and sand banks 
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commonly inhabited by solitary bees, and using various hole sizes and pattern 
exploration as starting points [Figures 5(a)–5(f)]. 

Figure 5 (a)–(b) The red mason bee in mortar and brick work of old buildings (c) Nest cavities in 
mud bank (d) Sand bank cavities (e) Exposed mud bank (f) Nest cavities in wall  
(see online version for colours) 

 (a) (b) (c) 

(d) (e) (f ) 

 

7.1 Number of cavities 

The manufacturing process developed at the start of the Bee Brick project meant there 
were limitations on the number of cavities that could be produced in each brick. The 
cycle of concrete casting, curing and demoulding concrete made from granite aggregates 
wears moulds and tools quickly, due to its abrasive qualities. A balance had to be struck 
between the number of cavities for bees and damaged, difficult-to-repair moulds. The 
number of cavities was also constrained by the need to maintain the Brick’s structural 
integrity. 

While the Bee Brick is classified as a non-structural component (as are windows, air 
bricks and extractor ducts), too many holes would compromise the structural integrity of 
the Brick, while too few would decrease available habitat. Trials concluded that 18 was 
the optimum number of cavities. 

8 Fascia design 

The fascias were inspired by the natural patterns and cavities within walls, crumbling 
buildings, exposed mud and sand banks commonly inhabited by solitary bees. 

Drawing on principles of biomimicry as a sustainable design strategy (Benyus, 1997; 
Fecheyr-Lippens et al., 2015; Rossin, 2010; Volstad and Boks, 2012) this approach meant 
that the design was underpinned by nature both aesthetically and practically. Aesthetic 
considerations led to the decision, based on the initial habitat study, to lay out the cavities 
in a non-uniform pattern rather than a uniform pattern such as an air brick or ducting 
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grill. In this way the Brick would communicate something that had natural qualities, 
echoing the bees’ natural habitat as closely as possible. The sizes of the cavities vary, 
some with recessed openings, some without, to create a more organic feel, and circular 
indents added amongst the cavities to add further detail to the natural aesthetic. Nesting 
cavity diameters had to accommodate the exact body size of each bee, since “bees select 
cavities that match their own body width to ensure the brood, cells fit tightly and reduce 
pathways for parasites to access brood deeper in the nest” [MacIvor, (2017), p.313]. 
Existing products’ diameters range from 2 mm–3 mm to 25 mm (MacIvor, 2017), but in 
this case 5 mm–7 mm was chosen to encourage cavity nesting bees common in towns: 
mason bees (Osmia spp.) and leaf cutter bees (Megachile spp.). Varying the cavity size 
was therefore a solution both to the aesthetic imperative for a natural feel, and to 
accommodating as many bee species as possible. 

Figure 6 (a)–(b) Pattern formation within sand bank (c)–(d) Coastal bank nest cavities pattern 
formation (e)–(f) Exposed mud bank pattern formation (see online version for colours) 

 

Figure 7 (a) Bricks within block walls (b) Bee Bricks in brick wall 
  

 
(a)   (b) 
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Figure 8 (a), (b) and (c) Pattern exploration inspired by observations in Figure 6, (d) First 
sketches of brick, (e) Sketch of brick with weather shield, (f) Final design fascia 
including weather shield (see online version for colours) 

 

Similar considerations were required when specifying cavity length. In existing products 
this tends to average around 150 mm, but ranges up to 200 mm–300 mm. Research has 
indicated that the optimum cavity length is likely to be 150 mm or greater (MacIvor, 
2017). Shorter cavities may lead to a change in sex ratio of populations, as male eggs 
tend to be laid in the cells closes to the end of the cavity (Danforth et al., 2019), although 
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this also varies with environmental conditions, (e.g., Petersen and Roitberg 2006), and for 
Osmia bicornis appears to be less important than tube diameter (Seidelman et al. 2016.). 

Clearly, again, the functionality of the brick design meant that there were other 
considerations to take into account. The brick was to conform to standard UK brick 
dimensions 215 mm × 105 mm × 65 mm so that it could be used in the broadest spectrum 
of build methods [Figures 7(a), 7(b)]. A cavity length of 80mm was therefore specified. 

Initial sketches explore the basic aesthetic of the habitat followed by technical 
drawings and ergonomic studies exploring a recessed fascia which would provide 
protection from the elements [Figures 8(a)–8(f)]. 

Figure 9 (a)–(g) Frog exploration, size, shape, (h) First sketches of frog, (i) Sketch of frog recess, 
(j) Sketch with logo in position, (k) Final illustration for frog (see online version  
for colours) 

 

Another consideration in designing the external surface was the ‘frog’. Bricks can be 
solid, or they can have holes perforated through them to reduce the amount of material 
used. Alternatively, they may have an indentation on one or two surfaces, commonly 
called a ‘frog’. The frog reduces the amount of material used to form the brick, makes it 
easier to remove from the form, and gives the completed wall better shear resistance. The 



   

 

   

   
 

   

   

 

   

    The Bee Brick 297    
 

 

    
 
 

   

   
 

   

   

 

   

       
 

size, depth, pattern and shape of the frog can vary enormously. It is also used to brand the 
bricks and often can carry the manufacturer’s mark or logo. 

Figure 10 (a) MDF brick frog trial to establish depth of cut for bond strength (b) MDF brick 
fascia prototype to establish depth of fascia frame (c) Silicone fascia impression trial 
(d) Fascia impression tool (e) Prototype tool with frog impression and embossed Bee 
Brick text (f) Production tool (g) machining fascia depth (see online version  
for colours) 

 

Once the aesthetic had been determined, further sketches and detailed drawings were 
used to construct the prototypes. Various scale models of the brick were developed using 
different methods and materials. Early models were made out of medium-density 
fibreboard, cut out by hand and glued together. Further models established the depth of 
the frog [Figure 10(a)], the depth of the fascia frame [Figure 10(b)], the fascia design 
[Figure 10(c)] and more detailed prototypes established the positioning of the frog 
[Figure 10(e)]. 

9 Colour 

The colour and pattern was another key consideration: not only for aesthetic purposes, 
but because patterning and colouration of the area around the nest box entrance can 
improve nest recognition when multiple suitable cavities are available (Fauria and 
Campan, 1998; Fauria et al., 2004; Guédot et al., 2009). Making high quality white 
concrete from granite aggregate and white cement allows pigment to be added to the mix 
– an advantage when designing a product made to fit unobtrusively into builds that use a 
variety of brick colours. A range was designed that incorporated appropriate brick 
colours (red – a commonly used colour brick in UK housing stock; yellow – reflecting 
yellow clay bricks found in parts of the UK and white – reflecting rendered concrete). 
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Figure 11 (a) Production colour trial chips (b) Wet paper pigment trial and resulting bricks  
(c) Cast concrete colour trials (d) Batch casting colour trials for consistency  
(see online version for colours) 

 

10 Prototype analysis 

Initial trials of the Bee Bricks were conducted in Cornwall across two main sites in April 
2019. Five prototype bricks were retrofitted within a wall [Figure 12(a)] and 35 were 
positioned within a designated test area [Figure 12(d)]. Test bricks varied in colour and 
size, and were placed at different heights [Figure 12(e)]. Cavity-nesting bees were 
observed nesting in the prototype bricks which gave the confidence for a further trial to 
be carried out: [Figure 12(f)] when observed in September 2020 126 cells out of 591 
were capped by materials characteristic of solitary bees [Figure (g)]. 

Further studies were undertaken in partnership with the Environment and 
Sustainability Institute (ESI), University of Exeter, testing the impact of height and 
colour on occupancy of bricks (Shaw et al., 2021). The trial of bricks was carried out in 
urban domestic gardens and rural large public gardens to assess their occupancy in a 
range of habitats. 

While overall occupancy of bricks was low (1.3% and 2.8% over the two years of the 
study), they compared well to drilled wooden control bricks installed at the same sites 
(1.1% and 0.7% over the two years of study; Shaw et al. 2021). The study indicated that 
cavity-nesting bees were found in bricks of all colours and on both urban and more rural 
sites. Cavities in bricks were capped with mud (likely Osmia bicornis or potentially 
cavity-nesting wasps such as Trypoxylon figulus, Euodynerus spp, Microdynerus spp; 
Osorio-Canadas et al., 2018), masticated leaf (likely Osmia spp) and cut leaves (likely 
Megachile spp.). 
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Figure 12 (a) Retro-fit charcoal prototype Bee Brick analysis,(b) Leaf-cutter bee nesting in 
charcoal prototype (c) Retro-fit red Bee Brick analysis (d) Test site Green&Blue, 
Cornwall (e) Red mason bee nesting in prototype, Green&Blue Cornwall,  
(f) Occupied cells charcoal prototype and (g) Occupied cells close up (see online 
version for colours) 

 

 

Figure 13 (a) Heligan, Cornwall (b) The Eden Project, Cornwall (c) Enys gardens, Cornwall  
(d) Studies in the domestic garden (e) Red mason bee nesting in prototype, Talley, 
Wales and (f) Filled cavities in prototype, Talley, Wales (see online version  
for colours) 
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11 Final design 

The final colourways were selected not only to blend with existing brickwork and 
rendered surfaces [Figures 14(a), 14(b), 14(c)], but also as a design feature to create 
contrast and interest within a build [Figures 14(e), 14(f)]. Bespoke colour options were 
also developed to provide a ‘Bee Brick colour match’ service based on the needs of the 
build project [Figure 14(g)]. 

Figure 14 (a) White Bee Brick range (b) White Bee Brick in rendered wall (c) Bee Brick in block 
wall (d) Red mason bee on Bee Brick (e) White brick feature in red brick wall  
(e) Yellow Bee Brick feature in charcoal wall and (g) Final range plus colour match 
service (see online version for colours) 

 

12 Installation and implementation 

Following the early field trials and studies conducted by the University of Exeter, a range 
of installation and implementation guidelines were recommended. Bee Bricks can be 
installed above ground in external walls, in boundary walls, and used within landscaping. 

They should be installed in direct sunlight, ideally with the fascia facing south or 
south-east. Bee-friendly plants should ideally be planted nearby to ensure a sufficient 
food supply. The bricks should be positioned at least 0.75 metres from the ground, with 
no upward limit. They can be built into course work using a mortar mix as a main build 
component in place of a standard brick or block. Once installed, occupancy can be 
observed by the number of capped holes and if evidence of high numbers of pollen mites, 
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fungus or mould is observed (no emergence of bees in spring); management such as 
cleaning cells post bee emergence should be considered. 

13 Uptake and influence 

The Bee Brick has been incorporated in construction and planning policy and practice. 
For example, Brighton & Hove Council (2022) has recently stipulated the planning 
requirement that a Bee Brick must be included in the vast majority of its new builds and 
Cornwall Council (2018) recommends that a Bee Brick be included in 50% of new 
builds. The Duchy of Cornwall has committed to containing a Bee Brick in new builds at 
Nansledan near Newquay and Poundbury near Dorchester; and eight construction 
companies to date now embed Bee Bricks in builds in Cornwall as a matter of course. 
Over 21,000 bricks have been sold worldwide including Europe, Brazil, USA, Canada, 
New Zealand (equating to a potential 350,000 new nesting cavities for solitary bees). 

14 Potential limitations and future research 

Some aspects of brick design – in particular, material used and tube length – were 
ultimately determined by the need for bricks to be a structural part of a building and to fit 
with existing standard brick dimensions rather than the best habitat for solitary bees. 
Current research into the use of bricks has been limited to occupancy rather than 
estimating any potential impacts on populations of cavity-nesting bees and wasps. The 
majority of species likely to use the bricks are common and widespread, so the bricks 
should not be considered a tool to support rare species, but rather as having the potential 
to support populations of common species. Concerns remain around the potential for 
artificial nest habitats to encourage non-native species (MacIvor and Packer, 2015). They 
may potentially result in increased pathogen or disease load, as has been documented in 
commercial cavity bee rearing operations (Bosch and Kemp, 2002). Bee Bricks may 
reduce parasitism compared to softer substances such as cardboard, but due to their 
impervious nature they may increase fungal and mould problems (e.g., Wilkaniec and 
Giejdasz, 2003). Further research into the prevalence of these issues, and whether any 
preventative measures are needed (such as cleaning between generations), is required. 

15 Conclusions 

The research process described in this article is one that set out to create a product to 
create ‘built in’ habitat for cavity-nesting bees and wasps in urban areas. There are many 
products already available for use in urban gardens, but existing designs are ornamental, 
short-lived, and designed mainly for aesthetic purposes. They also tend not to take a 
robust approach towards the balancing of practicality and aesthetics with biology, either 
in the design or in the information given to the customer. In designing the Bee Brick, 
then, the aim was to develop something that would be long-lasting, and that could be 
integral to an urban context rather than optional. Determined by the need to balance 
biological, practical, and aesthetic requirements, this holistic design approach has thus 
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paved the way for a product that has robust potential to be successful both commercially 
and scientifically. 

This increasing interest in a research-led design solution, and its widening impact, 
provides numerous opportunities for future research in which science and design work 
hand in hand as part of a holistic, iterative approach to addressing environmental issues. 
In particular, the widespread embedding of Bee Bricks provides opportunities to engage 
householders in supporting insect populations in urban areas, potentially via citizen 
science methods. Future research will be geared towards assessing the overall impact of 
the Bee Brick on solitary bee populations, using the findings as part of a feedback loop 
for future iterations: not only of the Bee Brick itself, but of policies and practices relating 
to environmental growth and incorporating nature into infrastructure as an integral 
component, not an add-on. By building on this central concept, and by carefully and 
robustly balancing the demands of aesthetics, practicality, and biology, this design 
approach allows integrated sustainable building materials to promote biodiversity within 
urban areas. 
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