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1. Executive Summary
This inception report is intended to share initial findings and recommendations on improving
the use of bamboo in the current Rohingya response in Cox’s Bazar.
This inception report includes:
• an explanation of the Terms of Reference (TOR), it’s limitations and the process that
have been undertaken;
• a short summary of observations and recommendations from the field; and
• conclusions and recommendations for next steps moving forward.
As defined in the TOR, a separate technical paper has been developed, to provide specific
technical guidance on how to best improve the durability and strength of bamboo within the
camps. This is primarily intended for Shelter/NFI Sector partners involved in the
procurement, treatment, distribution or use of bamboo in the camps.
The technical report includes:
• detailed recommendations on the steps involved in improving the durability of
bamboo used in the camps, including:
o supply management, species selection, procurement, transport, storage and
handling, pest damage, treatment options, design and construction,
community capacity, strategy, maintenance and disposal.
From the rapid assessment conducted by HBC, there are a number of key findings that have
been highlighted throughout this inception report, including:
• the total national supply of bamboo is diminishing over time, whilst demand is
growing. This is creating a growing national deficit;
• bamboo quality is generally poor and inconsistent throughout the camps;
• only 2 species of bamboo are actively being used in the response, despite approx. 33
known species of bamboo in Bangladesh, 9 - 10 of which are widely available and
appropriate for use in construction;
• extensive bamboo knowledge exists within the camps, at the Bangladesh Forest
Research Institute (BFRI) and at local universities; and
• many camp residents have relatively high levels of knowledge about bamboo, but
with some noticeable gaps in design and construction.
One of the primary concerns is that the current level of bamboo quality is extremely low,
with high levels of pest infestation. This is due to a number of factors that need to be
urgently addressed, including:
• a sense of urgency and a lack of agreed specification and quality control procedures
are causing agencies to accept almost any bamboo that suppliers will provide;
• agencies have procured bamboo in bulk during the monsoon period which is laden
with sap and very attractive to pests;
• there is no clear ground separation of bamboo to reduce rot and pest infestation;
• bamboo joint quality / detailing is inconsistent; tensile joints are often poor quality.
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Now is the perfect time to address these issues, however, it will take a concerted effort
across multiple agencies and multiple sectors. Bamboo is fundamental to nearly every
sector, and not prioritising bamboo replacement, and increased durability will bring
considerable risk. Bamboo replacement needs to be the highest priority for the Shelter /
NFI Sector, particularly if shellers are expected to survive strong winds. More durable
materials (such as treated bamboo) are required, to provide long-lasting solutions that are
better able to resist climate challenges within the camps.
Considering the current context, treatment alone will not be enough to ensure quality and
durability. In addition to the treatment of bamboo, a combination of other factors must
also be addressed concurrently, including:
• improved Quality Control (QC) measures;
• bamboo ground separation;
• improved strength of joints (particularly tensile joints),
Steps must also be taken to: improve supply management, species selection, transport,
storage and handling, design, treatment, construction, and maintenance. A full list of
recommendations for improving durability can be found in the technical report.
Immediate recommendations for the next steps forwards include:
1. Update the response strategy to prioritise replacement of damaged and weak
bamboo, with treated bamboo or durable materials. This must include improved
quality control, ground separation of bamboo, and improved joint strength;
2. Setup a common cross sector bamboo working group and resource centre;
3. Individual agencies, regardless of their size, to start treatment programs immediately.

Page 4 of 21

Humanitarian Bamboo Project: Inception Report Sept 2018
The use of Bamboo in the Rohingya camps in Cox’s Bazar

2. Background and Introduction
2.1.

Aims of this report

This report has two distinct aims:
•

Firstly as a field report: To provide a detailed summary of the activities, initial
findings and recommendations from the Humanitarian Bamboo teams’ field visit to
Bangladesh.

•

Secondly as an inception report: To provide recommendations on the next steps
moving forward both for the response generally and for any potential ongoing
engagement of the Humanitarian Bamboo team.

2.2.

Context

The Rohingya population in Cox’s Bazar district has continued to rise since the influx from
Myanmar on 25th August 2017. After 10 months, there are an estimated 918,936 Rohingyas
living in Cox's Bazar as of 21st June 2018. Of these, an estimated 904,000 individuals are
staying in camps, and 15,000 are accommodated in host communities. 32,000 individuals
have been relocated from land with risks of landslide and/or flooding. The durability of
existing shelters is a major concern among refugees, particularly the lifetime of the bamboo.
With the current pest issues, and under local climate and camp conditions, it is estimated
that existing bamboo may last 0 to 20 months, however will need to be repaired/maintained
to be prepared for the next cyclone and monsoon seasons. The Shelter/NFI Sector is
moving towards phase three of the Sector’s strategy with a focus on enhancing shelter
durability and training on household shelter maintenance.

Figure 3. View of the camp 17, August 2018
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2.3.

Terms of reference

Analyse current knowledge and gaps within the affected and host community on the use of
bamboo to determine:
• How can we best assist - what could we teach / show or do for the affected
population, and what do they already know or can do themselves:
o What jointing techniques, tools and methodologies do they commonly use /
are comfortable with, and how could these techniques be improved
o What pest reduction and control methodologies do they know and use
o What cultural aspects need to be taken into consideration for bamboo to be
used effectively
•

Analyse current supply chain issues and provide recommendations on how best to
overcome them:
o Review current procurement models and make recommendations for
revisions
o Review current quality control procedures and make recommendations for
revisions
o Review current guidance on transport and storage and make
recommendations for revisions
o Advice on improving specifications and how to enforce them
o Liaison and consultation with the BFRI and FAO

•

Analyse existing bamboo design and usage, and make recommendations on any
design improvements that could be made to increase durability, dignity, comfort, and
safety:
o Best practice bamboo usage within the camps
o Knowledge and design ideas amongst supporting actors
o Settlement level issues and other opportunities to improve bamboo usage
o Bamboo livelihoods opportunities, plantation, charcoal, treatment, handicrafts,
community facilities, road reinforcement etc
o Life cycle analysis, from planting, harvesting, design, treatment, logistics and
construction

•

Analyse and provide advice on the most appropriate bamboo treatment options at
scale:
o Which method is likely to work best in the short, medium and long-term
o Matching treatment to species and usage type
o Costs and complexities (setup / long term)
o Maintenance and post construction treatment options
o Understand the environmental impact of bamboo treatment options
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2.4.

Deliverables

The TOR for this consultancy includes the following four deliverables.
1. Provide recommendations and guide
step up of bamboo treatments at
scale.

This has largely been met through conducting two
Technical Working Group meetings specifically on
Bamboo Treatment in the field, along with one on
one meetings with key agencies considering
bamboo treatment including UNHCR, IOM,
BRAC, Caritas, Save and Care.

2. Draft inception report of bamboo
technical recommendations
including the following analysis:
a. Identify knowledge gaps
within the affected and host
community on the use of
bamboo;
b. Analysis of current supply
chain issues, including
recommendations on how to
overcome these;
c. Document existing bamboo
design and usage; including
recommended
improvements;
d. Analysis of bamboo
treatment options at scale.

This report addresses deliverables 2 & 3

3. Final inception report, incorporating
feedback from Shelter/NFI TWiG.
4. A collation of copy-left, basic
bamboo resources and technical
guidance for the sector adapted
from Humanitarian Bamboo
resources - based on gaps identified
during in-country assessments.

This has been included in the technical report

.
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2.5.

About the Humanitarian Bamboo Project

The need for the Humanitarian Bamboo Project emerged out of a post-disaster consultation
with humanitarian responders that was undertaken by Humanitarian Benchmark Consulting
(HBC) for Oxfam GB in 2007 after the 2006 Yogyakarta earthquake response. The
Yogyakarta response used approximately 30-50 million sticks of bamboo, primarily in
shelter. Responders felt that a lack of knowledge had hampered the response.
With initial support from Oxfam, HBC went on to conduct Humanitarian Bamboo forums in
Indonesia, India, and Thailand with bamboo specialists and humanitarian responders to
develop a simple set of guidelines on best practice in the use of bamboo for humanitarian
response. The Humanitarian Bamboo Guidelines aims to provide a simple introduction to
bamboo for humanitarian responders, so they can (at a minimum), know what questions they
need to be asking. Since 2007 the Humanitarian Bamboo Project continues to run through
the generous contribution of time and energy of a group of bamboo / humanitarian
enthusiasts, who provide advice and guidance to humanitarian responders. The project has
received limited but valuable support from Oxfam GB, the Australian Red Cross and most
recently the Happold Foundation. The project continues to be hosted by HBC as a CSR
activity.
The Humanitarian Bamboo Team have undertaken research and provided advice on the use
of bamboo in numerous humanitarian responses.

Figure 4: Humanitarian Bamboo training in Australia 2017, in conjunction with ARC, Cave Urban and Woodfordia
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2.6.

Limitations and disclaimer

This report is clearly defined and intended as an inception report and as such was never
intended to comprehensively answer all of the questions that may need to be answered
about the usage of bamboo in the current Rohingya response in Southern Bangladesh.
Rather the report aims to summarise the teams’ initial research and findings and provide
direction for what will be an extensive amount of work by multiple agencies moving forward.
This report aims to provide initial answers to the questions posed in the TOR along with
guidance on how more in-depth and detailed exploration should be conducted to reach more
complete conclusions over time.
Although bamboo is one of the world’s oldest and most versatile construction materials, it
tends to be undervalued and hence under-researched. Extensive research gaps still exist
about bamboo and its usage, particularly at the scale and speed required for rapid
humanitarian response. Particular gaps identified in regards to the current Rohingya
response include:
• Mapping of bamboo species and supply volume across Bangladesh
• Research on treatment at scale with the variable supply quality of humanitarian
response
• Testing the full variety of treatment methods on Bangladesh species
• Research on the traditional use of bamboo by Rohingya people, including
documentation of their preferred carpentry tools and jointing techniques.
The single greatest limiting factor for the current report is time. The contract for the
initial inception report included only two weeks in-country and less than two weeks for
research and reporting. In reality, a lifetime could be spent exploring the numerous technical
aspects of the assignment. As with any humanitarian mission, time on research has to be
balanced with addressing immediate needs, through piloting, experimentation and
continuous improvement.
Finally, this report is only an inception report. It was never intended to be a fully referenced
and peer reviewed scientific paper. It is intended to provide rapid guidance or current issues
and likely next steps.
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3. Methodology
This consultancy was intended as a rapid assessment of the use of bamboo in the Rohingya
Response, to inform sector activities, and ongoing bamboo research required for the
response.
The rapid assessment included a short desk review conducted by Dave Hodgkin and Fabian
Prideaux of HBC, followed by a 2-week field visit to Cox’s Bazar. The field visited included:
Camp tour

Multiple Site visits and
random spot checks of
shelters
Focus group discussions
with community

Bamboo supplier visits

Bamboo workshop
conducted with sector
partners

Field trip to provide
feedback on IOM largescale treatment facility
Field trip to Chittagong to
visit the Bangladesh Forest
Research Institute and
Chittagong University
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• Meetings with government and BFRI
• Bamboo workshop conducted with sector partners
• TWiG’s on bamboo treatment
Including Camp 4 extension, Camp 3, Camp 17,
Registered camp and other locations.
• Community consultation session: with Women, Men
and Children (approximately 75 people total).
• Carpenters consultation session (only men attended
this session):

Visits to multiple bamboo suppliers, south of CxB, and on
the road to Chittagong. This included multiple interviews,
quality control checks, and research into local bamboo
species.
Overview of bamboo basics in the context of CxB, this
included:
• Bamboo Plant - how to identify the age of bamboo
culms, general plant characteristics and
information
• Bamboo Design - discussing ways to improved
durability through design
• Construction - assessing details seen on site
• Tools selection - practical session
• Procurement - bamboo quality control, transport
and storage
• Maintenance - post construction treatment options
• Treatment - pre construction treatment options
During the workshop, agencies presented the most
pressing issues and gaps in knowledge around bamboo
Technical feedback on current treatment plans for
horizontal soak treatment facility and alternative options
for large scale treatment.
Full day with BRFI, meeting with different departments
including:
o Dr. Khurshid Akhter (Director In Charge)
o Md. Rafiqul Islam (Forest Protection
Division)
o Dr. Md. Mahbubur Rahman (Silviculture
Genetics Division)
Humanitarian Bamboo Project: Inception Report Sept 2018
The use of Bamboo in the Rohingya camps in Cox’s Bazar

o

TWiG on general bamboo
issues

Abdus Salam (Wood Preservation
Division)
o Mozammel Hoque Chowdhury (Wood
Preservation Division)
Meeting with Dr. Md. Aktar Hossain from the University of
Chittagong
Discussions around bamboo durability, foundations and
treatment with Sector Partners.

TWiG on bamboo treatment

Detailed presentation on treatment methods suitable for
CxB, including treatment suited to large scale response.
This included:
• Bitumous tar
• Leaching
• Treatment with pestisides
• External treatments
• Borax treatment
• Increasing durability through improved QC

Presentation and feedback
from Shelter / NFI Sector
Strategic Advisory Group
(SAG) meeting

Presentation to the Shelter/NFI Sector SAG with initial
findings and recommendations.

Stakeholder interviews:
Sector partners and
government agencies

Extensive one-on-one interviews including:
UNHCR, CARE International, Save the Children, IOM,
BRAC, FAO, University of Chittagong, Department of
Forestry and RRRC
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4. Observations and recommendations from the field
4.1.

Background

On completion of the Field Visit in CxB, the HBC team was asked to provide a 1-page report,
detailing the initial findings and recommendations for use in rapidly ensuing meetings on
strategic direction of the overall response. This section includes a slightly more resolved
version of those observations and recommendations:

Figure 5: Technical Working Group on bamboo foundations, August 2018
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4.2.

Initial Field Observations and Recommendation

Over 22 million sticksi (culms) of bamboo have been used by humanitarian agencies during the
last year of the Rohingya Response in Southern Bangladesh. The push to address urgent
humanitarian needs, at the peak of the response and for monsoon preparedness, has meant that
much of the bamboo used is poor quality with limited durability. Exacerbating this, nearly all structures
have been constructed using untreated bamboo in direct contact with the ground, creating perfect
conditions for pests and rot.
The above factors mean that the vast majority of bamboo within the camps will need to be replaced
within the next 0 – 20 months, a much shorter timeframe than expected. Extensive pest damage can
already be seen throughout the camps, particularly in culms harvested while still immature or during the
monsoon season (which are particularly attractive to pests). This includes much of the bamboo procured
for Transitional and Mid-Term shelters, monsoon repairs, recently constructed communal buildings, and
late stage Shelter Upgrade Kitsii.
Bamboo is the primary material for nearly all structures and site work within the camps, hence, the
replacement of low quality and pest damaged bamboo should be a priority for nearly all sectors.
No matter how well designed or engineered structures are, they will not resist wind loads if the bamboo
is already highly damaged by pests. Replacing structurally compromised / damaged bamboo with more
durable products should therefore be considered as one of the highest priorities for all sectors using
bamboo, particularly for the Shelter / NFI Sector.
Treated bamboo is an economically viable option for durable framing, but comes with
challenges. The sheer scale of the response means that many methods of treatment are not feasible.
The most feasible treatment method in this context (horizontal soak) will require time (20-30 days
including drying) and significant undercover space. Large quantities of chemical will be needed (Boracic
Acid and Borax for internal usage and Copper Chrome Borate for exterior) and may require permits. To
ensure treatment is effective, it will need to be done in parallel with improvements to shelter design,
quality control and procurement. Whilst interior treatment options are relatively simple and safe, they
will require time and experimentation. Exterior treatments are feasible, but slightly more complex.
Retrospective treatment of structures is not viable at scale, however less damaged bamboo in existing
structures could be removed, treated and then reused.
Limited knowledge of bamboo and bamboo treatment amongst national and international actors’ means
there is a need for a pooled bamboo advisory service and / or working group to service all sectors.
Recommendations:
•
•
•
•
•
•
•
•
•
•
•

Increase the diversity of bamboo species used and procured to spread environmental load.
Agree on common quality standards and control procedures to reject immature culms and avoid over
harvesting.
Cease procurement during the monsoon season and immediately after the monsoon season to prevent
illegal harvesting and crop damage.
Investigate supply and acceptability of other more durable materials (with government, donors and
camp residents), such as eucalyptus wood or reinforced concrete available in the market.
Setup treatment plants to treat interior grade bamboos with borax and boracic acid (BB).
Consider exterior grade treatment for exterior uses, with Copper Chrome Borate (CCB).
Protect untreated bamboo and bamboo treated with BB from contact with ground, rain and direct UV to
ensure durability.
Improve tensile strength of joints and bracing.
Setup a cross-sector shared resource centre or working group on bamboo.
Consider support to plantations and improvement of bamboo stocks in and out of camps.
Continue to support community-driven construction, utilising existing bamboo knowledge in the camps.
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4.3.

Detailed Findings and Recommendations

Findings

Supply

•

•
•

The total national supply of bamboo is diminishing over
time, whilst demand is growing. This is creating a growing
national deficit iii, exacerbated by recent response efforts.
This is contrary to earlier suggestions of a “supply chain
bottleneck”.
Markets appear to be overharvesting and smuggling from
neighbouring countries to meet camp demand.
Recent changes in paper pulp demand may explain high
availability of Muliiv. It is unclear how long this will last.

•
•
•
•
•

•
•

Species

Recommendations

•
•

Procurement

•

Transport, handling, storage

•

•

•

•
•

•
•

•
•

Agencies need to accept that supply is not unlimited
and explore ways to minimise usage wherever
possible.
Joint procurement guidelines should be agreed upon,
across all agencies and all sectors.
Procurement measures should be put in place to
monitor and limit environmental impact.
A broader range of species should be used to spread
the environmental impact.
Broader geographical sourcing should be considered
to include other species, such as Baijja.

Bangladesh has 33 known species of bamboo, 9 - 10 of
which are widely available commercial species v.
The names of two species ‘Borak’ and ‘Muli’ vi are being
used interchangeably for ‘Large’ and ‘Small’ bamboo.
The focus on a limited range of species and sizes is
exacerbating supply problems.
Extensive bamboo knowledge exists within the camps, at
the Bangladesh Forest Research Institute (BFRI) and at
local universities. This includes - appropriate species for
construction, their characteristics and durability.

•

A sense of urgency and a lack of agreed specification and
QC procedures means agencies are accepting almost
anything suppliers will provide.
Against advice, agencies have procured bamboo in bulk
during the monsoon period, for structures / site work:
o Monsoonal bamboo is laden with sap and very
attractive to pests, and therefore rapidly destroyed;
o Monsoonal harvesting damages new shoots, causing
damage to the plant and limiting future crop yield.
There is a lack of knowledge or clear QC procedures per
species. Agencies are accepting overly young bamboo,
which has the potential to severely damage bamboo
crops, reducing future crop yield and plant life.

• Bamboo procurement must stop during monsoon
except in dire circumstances, in which case rapid
replacement plans / funds will also be needed.
• Adequate contingency stock should be prepared in
time for next monsoon.
• Procurement at scale is never perfect, but commonly
agreed specifications and QC procedures are essential
to stop the worst impact:
o Specifications and QC guidelines to stop the
harvesting of young bamboo need to be
developed and agreed upon per species.
• Rohingya carpenters are knowledgeable about species
and quality and should be engaged in QC.

Bamboo is arriving from a range of sources, mostly rafted
down river, then delivered by truck.
An unknown percent appears to be arriving illegally from
India and Myanmar.
Most bamboo is being sourced from remote hill areas. The
supply chain involves multiple actors; landowner/leaser,
harvester, harvest contractor, transporter, wholesaler and
then retailer.
Bamboo transported by river varies greatly in seasoning.
Upper layers are above water and exposed to sun. Lower
layers are submerged / partially leached.
Bamboo is being loaded and unloaded roughly, causing
cracking and splitting. This weakens the bamboo, aiding
pest infestation. Cracking makes vertical soak impractical,
but may slightly assist horizontal soak.
Bamboo is stored either in open fields or large sheds,
some exposed to rain and sun, some not. This results in
extremely varied quality of bamboo across the camps.
Storage times appear limited due to high turnover.

•
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•

•
•
•
•
•
•

Bamboo should be categorised into three groups
based on expected usage:
o Large: suitable for posts and beams
(Borak, Baijja etc);
o Medium: suitable for rafters, braces, studs
(Smaller Borak and Baijja, Mitinga, etc);
o Small: suitable for splitting, weaving and roof
battens
Muli, Dolu, Ora, Pencha, Talla, Mitinga etc.
Common quality control (QC) guidelines should then
be developed per species for procurement and usage.

The mixed sources of bamboo and long supply chain
involving multiple actors, combined with rapid turnover,
make it difficult to improve handling prior to receipt
except through improved QC guidelines.
A better understanding of the exact supply chain
process - the role of different actors, and where profit
is made - may reveal alternative supply opportunities.
Training for offloading / stacking could increase quality.
Storage will need to be improved if bamboo is to be
stored for more prolonged periods, either as
contingency stock or as part of the treatment process.
Borax is water-soluble. Treated bamboo must be
protected from the rain (transport, storage and design).
Larger storage areas involved in treatment will require
clear flow diagrams to be effective.
Bamboo should be stored:
o In a well-ventilated covered space;
o Free from ground contact with regular pest
checking;
o Ideally rotated while drying / seasoning.
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Findings

Recommendations

• Treatment appears to be a viable option.
• There is very limited experience of bamboo treatment in
Bangladesh, and none at scale vii. This means that:
o Pre-treated supply is not an option (at least initially);
o Skills and advice will need to be brought in and agencies
will need to setup treatment facilities.
• Treating bamboo takes time and increases costs by around
50% for indoor grade and 100% for exterior. (These are
indicative numbers only, and the actual price will vary
depending on treatment system used, scale, cost of
chemicals in CxB, and other factors). In some circumstance
this may make other materials more cost effective.
• Treating bamboo can increase life expectancy dramatically,
but only if undertaken in conjunction with improved
procurement, design and construction.
• Treatment will take significant time and space. It should be
undertaken by multiple agencies and implemented
progressively.

• There are many methods to treat bamboo, each
with its own advantage and disadvantage. Initial
analysis suggests horizontal soak treatment in
large baths as the most appropriate due to
simplicity:
o The process will take 3-6 weeks, requiring
significant land for the quantities involved;
o A mix of Borax+Boracic acid is recommended
for interior usage (no ground contact);
o Copper-Chrome-Boric solution is recommended
for bamboo with exposure to ground or rain;
o Woven sheets could be made prior to treatment
to reduce treatment time.
• Treatment exploration by multiple agencies will
likely be required, due to the scale of operations.
• Ongoing specialist bamboo advice will be needed.
The limited supply of specialist knowledge means
this should be managed as a pooled resource.

• The majority of camp shelters were designed and
constructed by the Rohingya themselves, with only more
recent shelters being designed by agencies and built using
camp residents as labourers.
• Houses constructed solely from bamboo was not the norm
for the Rohingya, who commonly constructed houses from
timber frames with bamboo reserved for roofing and
temporary structures.
• Many camp residents have relatively high levels of
knowledge about bamboo but with some noticeable gaps
regarding wall and foundation construction.
• Bamboo skills were not uniform across the camps.
• Though formal literacy levels appear low, there appeared to
be a high level of interest and willingness to engage, learn
and problem solve.
• Initial visual FGD with community members indicated that
the main shelter concerns were: stronger foundations and
posts, fans (not windows or height), improved roofing, and
WASH facilities.
• There appeared to be an impression amongst many
response staff that Rohingya’s were far less skilled and
capable than they appear to be, with some treating them as
passive recipients rather than active directors of their own
response.

• The owner-driven design approach used for the
majority of shelters appears to have worked well
and should be continued where possible.
• More support is needed for skills exchange and
support from skilled and better resourced
members of the community. This is necessary to
ensure equal durability amongst structures.
• While Rohingya are very capable of designing in
bamboo, some details such as foundation joints
and bracings are not common and therefore, the
technical concerns should be explained and jointly
developed solutions developed for further
propagation.
• More extensive FGDs are recommended both
technically with carpenters, construction
supervisors/managers and designers, as well as
with the general community to further explore and
support a community-led shelter approach.
• A broad range of bamboo capacity-building
opportunities exist, including bringing in experts in
other aspects of bamboo, i.e. woven or curved
construction and handicrafts.

• Bamboo is an appropriate material for the context but a
greater understanding by agencies is needed, to more
effectively support the camp community.
o The majority of camp shelters were relatively
successfully designed and constructed by the Rohingya
themselves, in line with the Shelter/NFI Sector strategy.
o The ground hugging design of community shelters for
privacy, security and to better resist winds, makes
sense, but may require more active ventilation.
o Quality of materials appears to be the communities main
concern, along with foundations, fans and a desire for
private wet areas. Notably not space.
o FGDs and site visits indicated that Rohingya carpenters
are skilled in bamboo design and that their design
solutions were as good or better than agency designs,
within their means.

• The owner-driven design approach used for the
majority of shelters should be continued where
possible.
• Skills transfer and support from experienced
carpenters to those less skilled should be
encouraged to ensure a more equitable /
consistent level of durability in structures.
• While Rohingya are very capable of designing in
bamboo, some details such as foundation joints
and bracings are not common, and therefore
concerns should be discussed and solutions
explored with local carpenters, for further
propagation.
• More extensive FGDs are recommended both
technically with carpenters fore-people and
designers, and with the general community to
explore appropriate community-led solutions.
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Findings

Construction

•
•
•
•
•

•

Maintenance

•

•
•

Recommendations

Rohingya and Bangladeshi carpenters are experts on
many aspects of bamboo construction. In the FGD,
carpenters proved experienced and knowledgeable.
As with any community construction, skill levels vary and
require skills-transfer amongst the community / camps to
improve.
Some specific areas of skill could be enhanced, such as
foundations joint details and curved structure details.
Tensile capacity of many joints was low.
Joint quality in self-made shelters varied greatly in-line
with varying skill levels, but the best joints seen in the
camps were in self-made shelters; not agency shelters.

•

Many agencies asked about the possibility of
retrospective treatment for pest control.
There was mention of surface sprays / pesticides
available in the market, though these were not seen, so
the team were not able to determine ingredients or
effectiveness.
Others asked about the impact of painting as a protective
coating.
During the FDG, the local community expressed that the
most effective maintenance of pest damaged bamboo
was generally replacement.

•

•

•

•

•
•

•

•

•

A number of more generic issues were raised by
agencies as issues of concern that they would like further
advice on. These included:
o Fire prevention treatment options;
o The suitability of mud cladding (wattle and daub);
o Planting bamboos within the camps.
From FGDs and site visits, it was observed that many
tools given out by agencies to work with bamboo have
been of low quality. Experienced carpenters have
adapted saws, but are not able to effectively use the
machetes provided.
Some agencies asked about potential livelihoods
opportunities from bamboo.

•

•
•
•

Other

•

•
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More exploration is needed to understand
the full extent of skills and knowledge of the
best carpenters in the camps, and how
these skills could be enhanced and
transferred to others.
Specific jointing details such as solving the
issue of effective foundations or bracing
details should be undertaken in collaboration
with Rohingya carpenters. Once they
understand the concerns of NGOs, they will
be best placed to offer solutions.
Upskilling of a team of select carpenters
could be useful for larger camp projects in
bamboo.
While fumigation for pest control is
theoretically possible, it is unviable for this
situation. This is due to cost, health risks
and unreliability of long-term impact on
durability.
Surface pest sprays are likely to pose
serious health concerns and are unlikely to
be effective in dealing with existing eggs and
or future infestation.
Painting of exterior treated bamboo,
particularly east-west facing will reduce UV
and rain damage.
Mildly damaged bamboo could potentially be
removed, treated and reused.
Treatment with Boracic Acid will have a
slight fire retardant effect and burning
offcuts is unlikely to pose a significant
hazard.
Chicken wire reinforced cement
encapsulated bamboo mesh would be useful
in some cases.
Offcuts of exterior grade treated bamboo
should be dealt with as a hazardous waste,
collected and buried, not burnt.
Machetes should be specified as tempered,
and saws should be push-pull rather than
pull.
Bamboo offers many opportunities for incamp livelihoods that could be explored
including:
o Planting and managing crops in camps;
o Harvesting shoots and culms;
o Weaving;
o In-camp treatment especially of woven
elements;
Bamboo handicrafts.
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Pest Damage
Strategy

• Pest damage was extensive across the camps at higher
levels than should otherwise be expected. This is largely
due to poor quality of bamboo being used.
• Damage levels were such that for most of the structures
visited, the poor state of the bamboo would make it the
weakest point of the structure in the event of a storm.
• The greatest amount of visible damage was to Borak from
powder-post beetles and pin-hole borers.
• Subterranean termite damage was less common, though it
is visible in older areas of the camp and is therefore
certain to occur across the camp in time.
• Rot, mould, UV damage and fungi were visible in bamboo
used in exterior applications.

• Urgent steps must be taken to improve supply
chain management and quality control of
bamboo.
• The only effective and affordable way to deal
with the current levels of pest infestation and
degradation are through replacement.
• Current levels of pest damage are such that
upgrading and replacing bamboo should be
seen as a major issue for all sectors.
• Replacing bamboo with treated bamboo must be
combined with stopping ground contact and
improving tensile strength of joints.

• The strategy to date has been one of prioritising urgent
humanitarian shelter needs through rapid procurement of
bamboo with little or no clear QC measures in place.
• The onset of the monsoon season led to a second round
of mass bamboo distribution, against the clear advice that
bamboo should not be harvested during the monsoon.

• Bamboo replacement needs to be the highest
priority for the Shelter / NFI sector, particularly if
shelters are expected to survive strong winds.
This needs to include: treatment, improved QC,
ground separation and improved tensile
strength of joints.
• The considerable resources required to
prioritise this may require a reduction in other
activities.

4.4.

Additional findings:

In reality the single biggest variance visible amongst the shelters in the camp is that between
the ‘agency-driven, product-oriented’ approach used for transitional and mid-term shelters
(constructed prior to cyclone/monsoon on new land that had no beneficiaries
accommodated), and the more community-driven approach that was used for the majority of
the camp (by default). Agency-driven shelters appear to have brought a focus on design and
engineering details, whilst ignoring the more fundamental issues of material quality and
community desire.
Whilst the need for decongestion and upgrading of shelters is clear, the need for an agencydriven model is not. Neither the transitional nor mid-term shelters visited appeared to provide
any increased benefit to the community. Construction quality was generally lower, as was
the quality of materials, and the sense of community. The residents asked about this, were
clear that they would have much preferred to design and build their own shelters. In general,
the agency-driven approach appeared to have dramatically increased in construction cost,
while decreasing strength and durability, and, disempowering communities. More in-depth
discussions with the community about what they hope their shelter may look like and how
shelter assistance could better help them achieve that goal is essential.
When asked during a number of both formal and informal FGDs, communities expressed the
desire for improved foundations and materials, along with solar panels fans and private wash
and cooking facilities. However the design decisions in agency-designed shelters did not
appear to address those desires. Instead, they appeared to focus on agency perceptions
and concerns regarding the need for decongestion, increased size and ceiling height,
improved ventilation and bracing, none of which appeared to be of primary concern to the
community.
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Improved foundations and posts were seen in a few of the shelters visited, which did match
what communities had expressed as a desired improvement, however many of these came
at a considerable cost. Additionally, even in these shelters, the low quality of materials and
joints and extensive ground contact with bamboo, meant that little or no real strength
improvement had been achieved. Further exploration into simple, cheap and strong footings
are currently being explored by the Shelter/NFI Sector, and it is hoped that these can reduce
bamboo ground contact across the camps (for all households).
Returning to a whole-of-camp, community-centered approach, whereby householders are
supported to design, construct and upgrade their own shelters as well as their own
settlement areas is much more likely to achieve the primary goal of shelter and settlement
assistance; of improved dignity and safety.
The Rohingya are of course intelligent capable people, able to make informed intelligent
decisions about the design and construction of their shelters and settlements. The start of
almost any emergency response tends to be highly reactive, with agencies making rapid
decisions on behalf of the affected community to address their urgent needs. This stage of
the response, with the monsoon about to end, offers an opportunity for a shift to higher
levels of community engagement and ownership of the response.

Figure 6: An example of an illogical use of excessively strong jointing system, degrading the bamboo it was intended to strengthen
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5. Recommendations for next steps
The following section of the inception report summarises recommendations made
throughout this document. It is a concise and structured list of recommendations for next
steps, and does not contain all of the technical and field observations detailed in section 4 of
this report. Recommendations should be read in conjunction with the HBC Durability Report,
which provides additional detail on findings from the HBC consultancy, and technical details
on how to achieve durable bamboo solutions based on the context of CxB.
1. Update the response strategy to prioritise replacement of damaged and weak
bamboo, with treated bamboo or durable materials. This must include improved
quality control, ground separation of bamboo, and improved joint strength.
o Improved QC procedures, utilising treated bamboo that has clear ground separation, and
improved tensile strength of joints.
o Prioritise an owner driven, designed and constructed approach rather than an agency
designed and driven or ‘cash for work’ constructed approach:
▪ Community FDGs to identify skill gaps and design solutions.
▪ Engage Rohingya carpenters to assist with QC procedures and QC guidelines.
▪ Build capacity of community teams to assist each other in upgrading shelters.
o Focus on evaluating and upgrading the quality of ALL shelters across the camp;
▪ Assess the quality of existing bamboo, joints and ground separation. Identification of
damaged bamboo, and replacement with treated bamboo / durable solutions.
▪ Community driven retrofit or reconstruction for increased durability.
▪ Investigate supply and acceptability of alternative durable materials.

2. Setup a common cross sector bamboo working group and resource centre
o Close collaboration with BFRI, and in-country bamboo experts.
o Support all agencies on bamboo treatment.
o Develop and agree upon common quality control (QC) standards, with minimum procurement,
distribution and storage standards for bamboo.
▪ Diversification of bamboo species used, and categorisation of bamboo into groups
based on construction usage (eg. Small, Medium, Large, and Split Bamboo).
▪ Broader geographical sourcing of bamboo.
▪ QC controls to reject immature culms, overharvesting, and out of season bamboo.
o Train agencies on best use of bamboo (species, harvesting, design, construction, etc).
o Put in place measures to monitor & limit environmental impact of mass-procurement and
treatment of bamboo:
▪ Develop a set of environmental guidelines for treatment facilities, including reuse of
treatment chemicals (flocculation baths), water/soil contamination concerns, etc.
▪ Develop a set of guidelines for disposal of treated bamboo within the camps.
▪ Explore ways to minimise bamboo usage, accepting that supply isn’t unlimited.
o Undertake any remaining research on bamboo that may be needed by agencies including:
▪ Treatment investigation and guidance.
▪ Full documentation of relevant bamboo species, uses, age indicators, sources, etc.
▪ A better understanding of supply chain processes and the role of different actors.
o Undertake further in-depth FGDs with local carpenters, and run a series of workshops
with skilled Rohingya to better learn from and share bamboo skills and knowledge.
▪ Workshops should aim to resolve construction details like bracing and foundation
joints in a “Rohingya manner”.
▪ Assist in the design of larger bamboo structures.
o Ensure adequate contingency stock for the next monsoon. Bamboo procurement must
cease during this time, unless dire circumstances.
o Help guide any future bamboo research and documentation needs raised by the sector.
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3. Individual agencies, regardless of their size, to start treatment programs
immediately
o Use a central resource centre for sharing bamboo technical expertise (see recommendation #2)
o Find managers with production management skills.
o Agencies to explore different treatment methods based on individual capacity and guidance
from the treatment report. Horizontal soak will generally be the least complicated and most foolproof method, but comes with challenges.
▪ Ensure that there are no significant environmental issues associated with treatment plants.
Eg treatment chemicals should never be discharged into the environment, but rather
reused, utilising flocculation pools and sap removal processes.

6. Annexes
More than 180,000 households received Emergency Shelter Kits consisting of 2 pcs of larger bamboo under the
generic name ‘Borak’ and 50 pcs of smaller bamboo generically listed as ‘Muli’. This was followed up by Upgrade
Shelter Kits distributed to over 211,000 household consisting of 4 of Borak and 60 Muli. In addition, a broad range of
community level structures have been constructed such as mosques and learning centres. Bamboo has also been used
for a wide range of site management purposes such as bridges and land stabilisation. The actual volume is almost
certainly far greater, as not all activities using bamboo have been reported by all agencies and it does not include direct
purchase by camp residents.
i

#1 Bamboo discovered during a shelter ‘spot check’. This bamboo was in a transitional shelter, less than 3 months old.
Bamboo could be easily crushed by hand. Photo by Fabian Prideaux, 02 Sept 2018
#2 Typical level of pest damage seen in 3-month-old shelters. Photo by Fabian Prideaux, 04 Sept 2018
ii

#1

#2

“Bangladesh presently suffers a deficit in bamboo supply. Forecasts are that the shortfall will increase alarmingly day by
day due to a large-scale death of forest bamboo and gregarious flowering. The available forest supply is about 20% and the
remaining 80% is coming from the village source. So, the bulk of the bamboo is being produced by farmers not foresters.
The current accelerated rate of deforestation alarmingly erodes the genetic resources of trees and bamboos. Therefore,
there is an urgent need to conserve genetic resources of bamboos.” Rahman, M. M., W. Parvin, N. Sultana and S. A. M.
Tarek, 2017. CONSERVATION OF BAMBOO SPECIES IN A MINI URBAN ECOSYSTEM OF BANGLADESH
iii
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Government of Bangladesh (GED Planning Commission), 2015. Forest and Biodiversity Baseline Study, August
2015
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Interview with Md. Rafiqul Islam (Forest Protection Division), Dr. Md. Mahbubur Rahman and Abdus Salam (Wood
Preservation Division), at the Bangladesh Forest Research Institute (BFRI) on the 10th September 2018.
iv

Banik, R.L. 2000. Bamboo resources, management and utilization in Bangladesh. BFRI. 2018. Available Bamboo
Species at BFRI Bambusetum.
v

BFRI. 2001. Bamboos of Bangladesh: a field Identification manual. Dutta, S. 2017. Muli Bamboo (Melocanna
baccifera).
vi

Interview with Md. Rafiqul Islam, Abdus Salam and Mozammel Hoque Chowdhury at the BFRI on the 10th
September 2018.
vii
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