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Abstract 
 
The purpose of this report was to investigate bamboo (Bambusa vulgaris) and to gain a wider 
knowledge about bamboo as a construction material. A growing problem all over the world is 
global warming caused by carbon dioxide emissions. Bamboo is a giant grass and can absorb 
more carbon dioxide in comparison to same-sized trees. The majority of bamboo species 
growing in Ghana is Bambusa vulgaris. The results are based on six qualitative semi-
structured interviews conducted in Ghana and five supplementary interviews by e-mail 
conversations. The investigation was carried out in Greater Accra region, Ashanti region, and 
Western region in Ghana. The results of this survey showed that Bambusa vulgaris has the 
best properties for construction at four years of age and needs treatment to last longer than 
two years. The interviews also revealed that there is currently no example of a built corrugated 
bamboo roof in the country, instead traditional bamboo roofs are common in the rural areas. 
Natural material needs to increase in the urban areas for environmental purposes because 
cement and metal are standard material in the Greater Accra region. Therefore, roofing with 
bamboo can be a good idea. If bamboo becomes the main building material, it is possible that 
bamboo plantation will expand in Ghana and that contributing to overall reduced the CO2 
emissions. The conclusion is to build with four year old bamboos and use bamboo instead of 
wood or traditional bamboo roofs as alternatives to corrugated bamboo roofing sheets in the 
country. 
 
Keywords: Ghana, Bambusa vulgaris, age of bamboo, treatment, bamboo roof. 
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1 Introduction 
 
Changes in the environment such as global warming is a growing problem all over the world. 
The global surface temperature is likely to increase with 0.3-0.7 degrees Celsius during the 
period 2016-2035 (The Swedish Environmental Protection Agency 2013). A report from 
USAID (2011) confirms that climate change will affect the tropical rainy climate in West Africa 
and increase the temperature with 0.6–0.7 degrees Celsius by 2020. The high temperature will 
likely affect the infrastructure and land areas in Ghana according to an internet study by 
Climate Change and development (2016). Coastal regions will have soil erosion challenges that 
will increase the risk of losing houses and buildings (Climate Change and development 2016). 
 
Carbon dioxide has an immense impact on climate change and global warming (IPCC 2014). 
Human activities like burning fossil fuels to produce energy have contributed to the increased 
carbon dioxide emissions over the past centuries (EPA 2016). Today's concentration of carbon 
dioxide in the atmosphere has increased significantly with 40 % since before the industrial 
revolution started 1750 (Naturvårdsverket 2013). The cement from a building prospectively 
stands for 14 % of global human CO2 production. For every ton cement produced, 1.25 tons of 
CO2 are released during the production process (AsaDuru 2016 c). The most common materials 
used in Ghana today for houses in the urban areas are cement and metal (Government of 
Ghana 2016 c). 
 
It is time for human activities to be more environmentally friendly and straighten the ambition 
towards sustainable development, rather than damaging the nature around us. Sustainable 
development is the combination of economic -, social-, and environmental sustainability. To 
build environmentally friendly you should consider recycling, self-sufficiency, the capacity to 
preserve, customize the buildings, resource supply and not letting materials go to waste (Block 
& Bokalders 2014). The company AsaDuru is planning to build a family-friendly, self-
sufficient, zero-energy community outside Accra in April 2017. They are building with natural 
material and rammed earth technique, but they have not constructed with the natural material 
bamboo. 
 
Bamboo covers an area of 37 million ha global or one percent of all forest on Earth. Today, 
there are around 1500 different species of bamboo on the planet (Schröder 2011 b). Bamboo is 
a grass and like other plants sunlight converts CO2 and water to energy through 
photosynthesis, CO2 + 2H2O -> O2 + (CH2O) + H2O. Bamboo absorbs more carbon dioxide and 
release 35 % more oxygen compare to same-sized trees (Kumar et al. 2012). Bamboo 
plantations should increase as a contribution to counteract global warming. To do so, it 
requires a higher demand and utility for bamboo, and that is why building with bamboo is 
necessary. Therefore, I choose to conduct this study with the aim to evaluate the possibility to 
contribute to sustainable building and reducing the carbon footprint, using bamboo as a 
construction material. 
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1.1 Aim and goals 
 
The field study aims to get an overall understanding of Bambusa vulgaris life cycle in Ghana 
after harvesting. The study also aims to gain a wider knowledge about bamboo as a building 
material. The goal is to search for bamboo building experience in Ghana and find out what it 
takes to use bamboo in the construction. 
 
Questions: 
• What treatment does international bamboo companies in Ghana use on Bambusa vulgaris 

after harvesting? 
• When to harvest the bamboo stem, for construction purpose? 
• Which bamboo companies in Ghana have built a corrugated bamboo roofing sheets in the 

country? 
 
1.2 Limitations of the thesis 
 
Different researchers in Ghana has already published a study about Bamboo replacement for 
timber (Solomon-Ayeh 2016, The Kumasi City Investment promotion unit 2013). Therefore, I 
have decided not to address this question. Based on the distribution and variations of Bamboo 
species I choose to focus on Bambusa vulgaris. I have chosen to delimit the field study from 
an environmental perspective, unlike a building construction standpoint. 
 
2 Background 
 
2.1 AsaDuru 
 
AsaDuru is a Swedish company that is planning to carry out construction projects in Ghana 
(AsaDuru 2016 a). The name AsaDuru comes from Asase Ye Duru that stands for "The Earth 
has power.” So far, the company has built a lodge in Busua, Ghana and is now focusing on 
building a family-friendly, self-sufficient, zero-energy community outside Accra, with 
rainwater systems, sun energy, waste water treatment and dynamic windows (AsaDuru 2016 
b). The construction starts in April 2017. The company uses rammed earth technique, metal 
roof and natural material in the construction, but they have not yet built with bamboo. 
 
2.2 Rammed earth 
 
The building technique has an extremely low CO2 emission of 8.08 kg /m2 compared to 
conventional building materials such as concrete which produce an emission of 160.4 kg /m2 
(AsaDuru 2016 c). The walls are environmental and classified as a BREEAM A+. The local soils 
used in the construction of rammed earth walls are sand, gravel, and clay. The soils are mixed 
whit a small-scale of water and mechanically pressed together in a formwork system made of 
metal (AsaDuru 2016 c). The 30 cm thick wall of soil contracts the heat during daylight and 
releases the warm air when the outside temperature sinks, that will keep the internal 
temperature to remain stable. As reported by AsaDuru (2016 c) the rammed earth walls last 
more than 1000 years. 
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2.3 The environment in Ghana 
 
One of the first countries to become independent in Africa was Ghana in 1957 (Swedish 
Embassy 2010). The country is five to eleven degrees north of the equator. The highest 
temperature in the country can rise above 30 Celsius during the dry season (December to 
February) and the highest humidity up to 89 % during the wet season (June to August) 
according to World weather and climate information (2016). Statistics from Bertelsmann 
Stiftung (2016) shows that around 26.8 million people are living in Ghana. Some of the local 
languages are Akan, English, Twi, Ewe, Ga and Dagomba. English is the primary language and 
used in Ghana. The country is divided into ten regions (Figure 1). Accra is the capital of Ghana 
and located in the Greater Accra region. 
 

 
Figure 1. West Africa, Ghana. The country is divided into ten regions marked with colors. Downloaded from 
http://www.ezilon.com/maps/africa/ghana-maps.html (2016-10-11) 
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The ground around in Ghana is either statutory tenure or customary tenure (USDA Forest 
service 2011). If the land is statutory, it is based on the legally defined Ghanaian law and 
registered with or by the state. The privet owner of the property goes through Ghana Lands 
Commission’s land registration project. To harvest from a forest reserve owned by the state, 
you must follow Ghana Legal (1979). Customary tenure means that the people own the land 
and past forward in the generation though tribes, lineages, and families. Ownership and 
management go through sub-chiefs, elders, heads of lineages and Tendanas (USDA Forest 
service 2011). Their job is to look after the land and make sure that the lineage, tribe and clan 
have access to the area. The tribe has the opportunity to long-term renting for farming 
purposes but, the ground is not for sale. 
 
Rural areas in the western region use natural material and metal roof to build houses 
(Government of Ghana 2016 e). Households with metal roofs, walls made of mud and metal 
are common in Ashanti region (Government of Ghana 2016 a). The policy of the Ghana’s 
government about the nature-friendly and local material includes that 60 % of building 
materials should come from local areas to increase the use of local building materials (Terkper 
2013). Cement is a very common building material in Greater Accra region (Government of 
Ghana 2016 c). Therefore, the use of natural material must increase. There is currently no 
specific laws on building with bamboo in Ghana (The Forestry Commission 2016). 
Nevertheless, when building in the country building laws should be followed, such as for 
example Ghana standard board (2016) and The Building Code of Ghana (The Forestry 
Commission of Ghana 2016). 
 
2.4 Bamboo 
 
Bamboo belongs to the grass family and is the fastest growing natural resource according to 
Sevalia (2013). The top of the bamboo can rise to 20 meters above the ground (Rao et al. 1998). 
From a building perspective, bamboo is the strongest natural material (Griebel 2015) and 
according to Fortuna bamboo (2015), bamboos tensile strength is greater than steel. It 
provides earthquake resistant structures (Schröder 2010). A general bamboo stem has an in-
plane compressive strength of 55 MPa and has a density of 650-800 kg/m3 (Company BC 
personal communication 2016, method 3.1.2 table 2). According to Company B (Method 3.1.2,  
method 3.1.2 table 2), at least fourteen different bamboo species are growing in Ghana, but not 
all of them are growing in large scale cultivation. Dendrocalamus, Guadua and Bambusa 
species are ideal for construction (Table 1). The most common bamboo spies growing and used 
in Ghana are Bambusa vulgaris (Obiri and Oteng-Amoako 2007). 
 
Table 1. Bamboo species growing in Ghana and their typical ideal (Company A and Company B (Method 3.1.2 table 
2), Rao et al. 1998). 

 

Bamboo species Common purpose 
Bambusa arundinacea Ideal for light construction, furniture 
Bambusa balcooa Ideal for paper 
Bambusa multiplex Ideal for paper 
Bambusa textilis Ideal for furniture and craft 
Bambusa perveriabilis Ideal for carbon absorption 
Bambusa vulgaris the green type Ideal for charcoal, scaffolds ,fencing timber, construction 
Bambusa vulgaris vittata Ideal for protecting rivers/streams 
Dendrocalamus strictus Ideal for light construction and furniture 
Dendrocalamus asper Ideal for housing and charcoal 
Dendrocalamus brandisii Ideal for construction 
Dendrocalamus latiforus Ideal for construction and housing 
Guadua agustifolia Ideal for constructions. 
Guadua chacoenises Ideal for furniture making and craft 
Oxytenanthera abyssinica Ideal for bamboo bike project 
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2.4.1 Anatomy and age of Bambusa vulgaris 
 
Bambusa vulgaris grows in sections and is hollow on the inside. The enclosing walls can be 
between 7-15 mm thick (Schröder 2011 d). The bamboo stem is divided in to sections of 
internodes separated by stem rings and sheath rings (Figure 2). Young bamboo has leaf 
attached to the stem, when the leaf falls off, because of age, a sheath ring is formed (Figure 2 
D). The root of the bamboo is not visualized in figure 2, but it consists of a stem petiole and a 
stem base (Schröder 2011 c). 

Figure 2. Anatomy of bamboo. A= stem, B= stem ring, C=internodes, D= sheath ring. The picture was taken in the 
fields in Western region during the interview with District A. 
 
Bambusa vulgaris age indicates through the color of the leaf and stem look (District A personal 
communication). Bambusa vulgaris light green hue and faded brown leaves, and a height of 
five meters corresponds to an age of no more than a few weeks of age (Figure 2, District A 
personal communication). When bamboo is bright green, the bamboo is approximately around 
one year old. Wild bamboo grows densely, and the older once are blocking the way for the 
younger once. Instead of growing straight, the young Bambusa vulgaris is elastic and shift 
form to reach to the top (Figure 2).  
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2.5 Corrugated Bamboo roofing sheets and its properties 
 
An environmental friendly alternative to metal sheets is Corrugated Bamboo Roofing Sheets 
(CBRS). It is cooler in the sun and quieter in the rain compare to metal sheets according to 
Schröder (2014). After the bamboo is harvested it is cut to silvers, then treated and wowed to 
bamboo mats (Figure 3). Thereafter several layers of bamboo, the mats are glued together with 
adhesive resin and pressed with heat to shaped the CBRS, as reported by INBAR (2001). 
 

 
Figure 3. A prototype of a Corrugated Bamboo Roofing Sheet (CBRS). The picture is downloaded from 
https://www.guaduabamboo.com/uses/corrugated-bamboo-roofing-sheets. 
 
2.6 Qualitative research interview 
 
The purpose of a qualitative research interview is to understand the subject of today’s lives 
from the interviewees own mind and perspective according to Brinkmann and Kvale (2014). 
The aim is to gain qualitative knowledge from the interview between the interviewer and the 
interviewee. The purpose of the interview is to understand the meaning of the conversation not 
just collecting data and facts. It is important to include what the interviewees say between the 
lines in form of face expressions and transform it to a new question during the interview. The 
interviewer roll is to lead the interview and and to do so it requires knowledge about the 
subjects before asking questions to keep the rhythm going during the interview. When 
interviewing in other countries with different culture and subcultures the methods requires a 
local interpreter during the visit. The purpose of the interpreter is language support during the 
interview. It is important that the interpreter does not take over the roll of the interviewer. One 
way to do a qualitative research interview is using the qualitative semi-structured interview. 
The method is focusing on the flexibility and adapt questions during the interview depending 
on the situation according to Brinkmann and Kvale (2014). 
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3 Method 
 
3.1 Literature survey and field study 
 
A field study means collection of data face-to-face and visualized observations outside. Before 
doing a field study it is important to identify phenomena to observe. Before traveling to Ghana, 
I did a literature survey about companies involving construction and other bamboo businesses. 
I send an email to Company C (Method 3.1.2 table 2), to book an appointment before arriving 
in the country and the appointment was confirmed. The aim with the literature survey was to 
find companies with experience of plantation, treatment or building with bamboo in the 
country. 
 
The field study carried out in may 2016. Some interviewees spook a local language and 
precautions had to be made in the form of a local guide for safety and translations. My travel 
guide translated the question and then translated the answers during the interviews.  
 
3.1.1 Collection of data 
 
I used a qualitative semi-structured interview approach to collect data for this study. Direct 
questions and follow-up questions were asked and documented according to Brinkmann and 
Kvale (2014). I used the keywords questions during the interview and based on location, 
environment and interviewee, the questions were adapted to the context (Brinkmann and 
Kvale 2014). The interviews began with a dialog about the topic and continued with direct 
questions and following-up questions according to Brinkmann and Kvale (2014). With semi-
structured method, I had the opportunity to change the subject if necessary and ask 
supplementary questions to the five key questions. During the interviews, I used a notebook to 
write down the answers. To complete the survey, I used a camera for taking pictures and 
filming. Scientific articles from the database Web of Science, Google science article search, 
books and reports from the companies I interviewed, have been at the basis of the study. 
 
3.1.2 Planning the interviews and selection of people to be interviewed 
 
The five key questions asked during the interviews were: 
 
1. Does your company have experience of building with bamboo? 
2. What bamboo age are you using for construction? 
3. Do you treat the bamboo? 
4. Does your company own a plantation or from where are you harvesting the bamboo? 
5. If you are building with bamboo, have you the experience of using bamboo as a roofing 
material? 
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Contact persons was necessary for me to set up meetings. Therefore, to book a meeting with 
companies in Ghana, my guide and I visited The Forestry Commission of Ghana, based in 
Greater Accra region. From them we received contact information to companies working with 
Bamboo (Table 2). One of Company B’s member countries is Ghana, and every company that 
work with bamboo in the country has to become a member of Company B (The Forestry 
Commission of Ghana personal communication). Therefore, I decided to interview them and 
other bamboo companies in Ghana that have experience of processing bamboo. Ashanti region, 
Greater Accra region and the Western region became the targets for my visit, mainly due to 
established contacts in the areas. 
 
Table 2. Interviews conducted in Ghana. Interviewee, interview location, field or office and the primary purpose of 
their work.  

 
3.2 Analysis 
 
The interviews were transcript word by word, with no corrections according to conversations 
analyze (Brinkmann and Kvale 2014). The interviewer and the interviewee's first letter in their 
first name are showing who asked the questions and who answers. In the replies, the sign # 
indicates censored information to protect the informant’s integrity. Figures and tables are used 
in the result to present some of the answers from the interviews (Brinkmann and Kvale 2014). 
For table design, I used Excel (Microsoft, USA). The program Pages for Mac (Apple, USA) were 
used to create the figures in this report. 
 
3.2.1 Supplementary data collection 
 
When analyzing the first interview with Company B, it was discovered that background noise 
from an air-conditioner disturbed the recording. I did additional interviews with Company B 
and The Forestry Commission of Ghana through email and skype. I also sent a couple of emails 
to Varis Bokalders for more information about treatment and to Company B’s office in China 
to gain a deeper knowledge about bamboo. The Company in China will in this report be called 
Company BC. According to Brinkmann and Kvale (2014), the email interview is comparable 
with qualitative semi-structured interviews. I sent the first emails with direct questions and 
another email with supplementary questions based on the answers I got from the first email. 
  

Interviewee Interview location Field or office Primary purpose of their work 

Company A Ashanti region Field 
They are producing an environmental 
alternative to fiber and timber. Forest reserve, 
plantation of Bambusa balcooa, Bambusa sp, 
and Dendrocalamus. 

Company B Ashanti region Office 
They are helping businesses and working 
towards the well-being of producers and users 
of bamboo and rattan.  

Company C Ashanti region Office 
They are working towards a socio-ecological 
green initiative, building bicycles, to lower the 
impact on climate change.  

Company D Greater Accra region Field 
They are working with bamboo towards 
development, creating jobs and improving rural 
skills.  

District A Western region Field and office The people live near the bamboo forest. 
Bamboo is their culture. 

The Forestry 
Commission of 
Ghana 

Greater Accra region Office 

They are responsible for the regulation of 
utilization of forest and wildlife resources. That 
includes conservation and management of 
those resources. They are also dealing with the 
coordination of policies related to them. 
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4 Results 
 
4.1 Growing and harvesting of Bambusa vulgaris in Ghana 
 
Company A, B, E has a plantation, but none of them have planted Bambusa vulgaris according 
to interviews. The bamboo is according to Company B, planted in small portions on the mined 
lands for landscape restoration. Bamboo along the road areas has to be harvested carefully. As 
M3 said “[…] Normally it is very difficult to get the good ones out of it. If you have planted it, 
you are sure of the quality that you are going to harvest. You are sure of the age, but sometimes 
when it is in the natural stand you don’t know how old it is, so you have to use other techniques 
to prove the age before you can harvest it”. Bamboo along the roads grows wild and is not 
commonly planted by someone. Harvesting bamboo is possible by the nearby communities 
(The Forestry Commission of Ghana personal communication). When harvesting for a 
commercial purpose the landowners will ask for a fee (The Forestry Commission of Ghana 
personal communication). 
 
In the forest area of the western region careful selection of bamboo before harvesting is 
important to get the right quality of the stem (Company B personal communication). The tool 
used to cut down Bambusa vulgaris in the Western region, right above the second inner node 
to maintain growing, is a machete knife (District A personal communication). You will have to 
think about age, straightness, moisture of the bamboo to only harvest bamboo of good quality. 
To harvest from a forest reserve for a compressional purpose, it requires a permit from the 
District Forest Office. The sequence in which to apply for harvest permits are contact with the 
landowner, District assemblies, The Forestry Commission of Ghana and EPA in Ghana 
(District A personal communication). When harvesting bamboo for commercial purpose and 
household use, in the Western region, District A, the price is three Ghana cedi. As A1 said “three 
Ghana cedi for every 3.5 meter excluding transport”. 
 
4.2 Treatment of Bambusa vulgaris in Ghana 
 
After harvesting, the natural grass material has to be transported to a treatment area. As M11 
said, “Normally the Bambusa vulgaris that we have in Ghana ideally, you will have to treat it 
the first five days.” Literature shows that Borax is the most recommended type of chemical 
treatment because of its environmental benefits when compared with other chemicals used for 
treatment of bamboo (Schröder 2012 a). Proven experience of National Bamboo Center in 
Colombia has shown that 2 kg boric acid, 1 kg Borax acid solution and 100 l water is a 
recommended amount for treating bamboo (Bokalders personal communication). 
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Three of five interviewers, Company B, C, D, answered that they are using Borax treatment 
(Figure 4). There is currently no treatment for the bamboo clums in District A (A:5). Instead 
the locals in District A use an air drying method before using bamboo for construction (District 
A personal communication). Company A is treating other bamboo types before harvesting. To 
prevent bamboo from drying out when the rain season is over they use the aerogel method 
(Company A Personal communication). Water is mixed with aerogel in a huge barrel and mixed 
together with a round stick. After a while it has transformed into gel. The gel is than placed 
under the bamboo plant in the reserve. The gel absorbs nutrition and water from the ground. 
To protect bamboo from insects on the reserve the ground is sprayed between the lines with 
Glyphosate (Company A personal communication). 

 
Figure 4. Five interviewees answered two direct questions about treatment. The answers to question number one 
are presented in the yellow columns and the answers to question number two are presented in the green columns. 
 
The interviewee from Company B has not used Borax (M9), but some of their members in 
Ghana used the method. The treatment process begins with washing of the bamboo with water 
and then size cutting based on the amount and dimensions needed of the bamboo. As M11 said, 
“So what we do is that we try to split the bamboo right after arrival and then we do the 
treatment, # not using a lot of chemical for the treatment” (M11). The next step is Borax 
solution mixed with water, as Company B said: “[…] Where you pierce the bamboo and you dig 
them into a solution of borax so that it will run thru the inner layer of the bamboo and also the 
outside one, so it gives you the good treatment”. The runoff method it then used to dry the 
bamboo. As M7 said, “Normally you try to put them in the shade. You do not let them lie bare 
floor; you have to let them stand and if they are standing you cannot let them touch the soil. 
You can spread the black [unhearable] bags or rubber on the floor and let the bamboo sit on 
it”. 
 
From the interviewee's experience of using other chemicals like Creosote, it makes the bamboo 
darkish and does more harm to the environment compare to Borax (Company B personal 
communication). The Borax treatment will increase the durability after harvesting based on 
literature (Schröder 2012 a). Schröder (2014) Clams that with the appropriate amount of 
treatment and proper techniques the bamboo can be strengthened up to 50 years (Schröder 
2014). Company B built a school with treated Bambusa vulgaris in 2003 and the school are 
still standing today in 2016. It means that the bamboo lifespan can increase with at least 
thirteen years. 

0
1
2
3
4
5

No Yes

Treatment

1. Do you treat the bamboo? 2. Do you treat it with Borax? 
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4.3 When to harvest the bamboo stem, for construction purpose? 
 
Results from interviews with Company A-D and District A show that the best age to use for 
construction would be a four year old bamboo. Five out of five interviewees harvest the bamboo 
when it is four year old. Bambusa vulgaris at an age of four years tribal visualized in figure 
number five (District A personal communication). Older stems are too weak for construction 
because the steams are drying out (District A personal communication). 
 

 
Figure 5. Age difference. Bamboo number one is 8-10 month, bamboo number two is three years old and bamboo 
number three and four is four years old.  

1 

2 

3 
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4.4 Bamboo roof 
 
Interview results show that none of the companies have built CBRS (Figure 6). That is because 
no commercial importation had taken place so far in Ghana (Company B personal 
communication). For the pilot project, zero-energy community, the possibility to import 
bamboo sheets from India to Ghana is laudable (Company B personal communication). Never 
the less Company BC does not recommend CBRS “There have been some efforts at 
commercializing bamboo mat board corrugated roofing sheets in several countries, notably in 
India, but I am personally unaware of any particularly successful examples” (Company BC 
personal communication). Bamboo is therefore recommended to use as a replacement for 
timber rather than used as CBRS. 

Figure 6. Answers from interviews with Company A-D and District A about building a bamboo roof. 
 
It is possible to build with bamboo in Ghana, despite that the overall use of bamboo for 
construction in the country is quite limited (The Forestry Commission of Ghana personal 
communication). The traditional bamboo roof is one way to use bamboo for construction and 
is common in the Western, Ashanti and Greater Accra region. By cutting Bambusa vulgaris in 
half and laying them on top of each other, you will have the traditional bamboo roof in Ghana 
(Figure 7, Company B personal communication). The node on the inside of the bamboo is 
removed to prevent rain from containing on the bamboo (Figure 7, District A personal 
communication). Another way of building a bamboo roof was visualized in the fields. The 
bamboo is kept in its natural stand when constructed to the house. Bamboo roofs is common 
along the coast compare to metal sheets, because the metal sheets will roost (The Forestry 
Commission personal communication). 

Figure 7. The traditional way of building roof with bamboo in Ghana. The bamboo has laid on the roof for two years 
(District A personal communication). 
  

0
1
2
3
4
5

Have you built an outer 
roof with bamboo?

Your most used bamboo 
is Bambusa vulgaris 

compare to other 
speeches?

Have the company built 
with corrugated bamboo 
roofing sheets in Ghana? 

Do you want to promote 
corrugated bamboo 

roofing sheets? 

Building a bamboo roof 

No Yes



 13 

The problem with bamboo from forest and road areas, is the lack of straightness and quality of 
the stem. From a visualized vow the curvy bamboo creates greater infiltration and water leaks 
in through the roof (District A personal communication). With the lack of tools to handle and 
treat the bamboo, the roofs do not last longer than two years. The heat and light wave from the 
sun makes the bamboo dry. The color is changing from green to bleach yellow and after two 
years the color of the bamboo becomes gray (Figure 7). As the interviewee in District A said, 
“Two years, [unhearable] the sun and because we don’t treat it.” Therefore, new bamboo has 
to replace the old roof every two years. 
 
4.4.1 Construction material consisting of bamboo and other components 
 
The materials combined with bamboo were for example steel, rattan, hemp fiber, bamboo and 
spikes. On the roof in the village in District A, they nailed up the external and internal half of 
bamboo. In Kumasi, Ashanti region, steel and hemp fiber is used on bicycles to prevent the 
bamboo from cracking (Company C personal communication). In the field, it was visualized 
that rattan stripes combined bamboo in furniture and tables. 
 
5 Discussion 
 
5.1 Plantation and treatment of Bambusa vulgaris 
 
When building eco-environmental communities, it requires high quality of the bamboo stems 
for high sustainability. Large plantations with quality stems can provide with bamboo for the 
community. A problem is that Bambusa vulgaris has not been planted by the companies I 
interviewed. Company A has planted Dendrocalamus (Table 2). The species Dendrocalamus 
is recommended for construction as reported by Schröder (2010). It means that it is possible 
to use other types than Bambusa vulgaris. I think that other species are better suited for 
construction based on the uncertainty to find high-quality Bambusa vulgaris stems from 
forest and road areas. Nevertheless, Company BC recommends Bambusa vulgaris based on 
the available resource base in Ghana. 
 
Because of the increased temperature caused by climate change the bamboo will more 
persistently be exposed to the sun when used for roofs and without treatment, there is no point 
in building with bamboo due to the unsatisfactory results. Bamboo needs treatment within five 
days after harvesting for satisfactory results when used in construction. As claimed by Dev et 
al. (1994), bamboo needs treatment to prevent insect attacks because it does not have toxic 
constituents. A treatment station nearby the harvesting area can be an alternative. It may not 
be a solution, but it can lower the damage from insects and sun on the way to the construction 
area. 
 
Building projects in cooperation with Company B and the company them self, have used 
similar treatment process as the company Guadua Bamboo (2013). The first step is piercing 
the nodes, using a steel tube, which can pass through the bamboo stem. The second phase is 
impregnation of the bamboo in a deep pool allowing Borax solution flow through the stem. The 
water-absorbent fibers on the inside of the bamboo can absorb impregnation in the course of 
five days (Guadua bamboo 2013). What distinguishes the processes apart, is when bamboo is 
cleaved before or after treatment. Is the treatment method in Ghana a likely outcome according 
to results? I think that it is not a scientifically proven result, but because of the similarity of the 
methods, I find the results in this report truthfully. 
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5.2 Bamboo for construction purpose 
 
Independent on species, a four year old bamboo is the best to use for construction. A company 
in Colombia claims that bamboo age around four years old is mature enough to harvest 
(Schröder 2012). The bamboo stem should not be older than four years as reported by Viet 
(2010). This is in accordance with the results of this study. Therefore, choice of species, 
appropriate age, harvesting area and transportation solution is a priority to achieve quality on 
the construction of the houses in the community. 
 
The difference between a two- and a four year old bamboo in respect to height and wall 
thickness is not significant according to a study made by Affendy et al. (2010). What stood out 
was the length and diameter of the internodes. My result showed that a four year old is more 
mature compared to a two year old. By mature, I mean stable and dry enough to harvest. This 
study revealed that a two year old has more moisture compared to a four year old. So why are 
a four year old stems better compare with ha two year old? According to Affendy et al. (2010), 
a four year old stem has higher density, better properties, and greater fiber thickness compared 
to a two year old stem. 
 
5.3 Bamboo roof 
 
According to my results, four out of five interviewees had experience of using Bambusa 
vulgaris. I deem that it is because company A is using the species growing on their plantation 
Bambusa balcooa, Bambusa sp and Dendrocalamus. The experience of building bamboo roofs 
in Ghana was lower than I thought before arriving in the country. Based on the results, local 
people in the villages have the experience of conducting a traditional bamboo roof. I believe it 
is because the companies are working towards other ways to use bamboo in the country. 
 
Dhanwantri et al. (2016) have studied bamboo as a building material, and both convex bamboo 
roof (traditional bamboo roof in Ghana) and CBRS has been built in rural areas. Results from 
my study showed that identifying building experiments with CBRS was not successful. Even 
though it might be someone with experience of designing CBRS in another country, no one of 
the companies I interviewed had built a CBRS. If the promotion of bamboo sheets takes place, 
it will be the first of its kind in Ghana. It is not scientifically correct that no one in the country 
has the experience of building a corrugated bamboo roofing sheet, but it is true that no one has 
constructed and processed the roof in Ghana. If there were, I am sure that Company B and The 
Forestry Commission of Ghana would have been aware of that. Because every bamboo 
processing or bamboo projects and companies has to be a member of Company B (The Forestry 
Commission of Ghana personal communication). 
 
5.3.1 Construction material consisting of bamboo and other components 
 
Along the study, I came across with techniques to combine the bamboo together. The most 
interesting part was how developed some strips were compare to others. Nevertheless, I cannot 
declare that rattan strips are not combining bamboo on a traditional bamboo roof, based on 
the few areas I visited. Maybe somewhere in Ghana, there is a traditional bamboo roof with 
rattan instead of nails. According to another study by Broberg et al. (2011), rattan stripes are 
used combined bamboo to create furniture.  The traditional bamboo roof in the Western region 
has nails attached to the other roof according to results. Information about developing 
combining technique would maybe make the traditional roof last longer. From a visual image, 
the nails made that the bamboo cracked, and that made it hard to keep out the rain. I think 
that is a reason why households are replacing bamboo with metal. If knowledge about how to 
build more sustainable, maybe more would use the bamboo for construction instead of metal. 
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5.3.2 The possibility to build with bamboo 
 
Based on the results the CBRS are not very good, and focus should be on using bamboo for 
timber. Based on the lack of experience to build with CBRS in the country, bamboo is 
considered a safe alternative rather than CBRS. In agreement with Company BC, it would be 
better for AsaDuru to use bamboo as a replacement for wood compare to CBRS. Apart from 
that it is possible to build with bamboo in the country according to interview results. 
 
According to literature, VPWA (2016) has introduced the environmental way of building with 
rammed earth in Ghana. The rammed earth project started by VPWA used bamboo as an 
indoor ceiling material. The section is convex bamboo boards placed next to each other and 
covered with compressed earth (VPWA 2016). Therefore, it is possible to combined materials 
like rammed earth and bamboo. The company Sabre Trust have used bamboo for construction 
material when building a school. Instead of wood, they used bamboo as a replacement for 
timber material in their construction. It means that it is possible to build with bamboo, but in 
the use of replacement for wood. Literature studies in Ghana have shown that it is possible 
(Paudel 2016, Solomon-Ayeh 2016). They have studied the possibility to develop bamboo for 
timber instead of wood, and it is proven successfully. 
 
5.3.3 Environmental prospective of using bamboo 
 
Promoting sustainable development should not be done by encouraging the importation of 
building material. It should be to increase the use of local natural material and development 
of eco-construction techniques. If bamboo becomes the main material in building construction 
it can benefit the environment by reducing carbon dioxide concentrations. 
 
The use of natural material needs to increase in the urban areas for environmental purposes. 
Therefore, can rammed earth housing with bamboo be an alternative. The negative aspect is 
the transport of the bamboo material. Based on my results, plantation areas, large enough to 
provide AsaDuru with bamboo for an entire community, are located outside Accra. That is why 
plantation of suitable bamboo for construction has to increase in Greater Accra or closer to the 
region. It can contribute to less traffic, more local material and increase the utility for bamboo. 
 
5.3.4 Social prospective of using bamboo 
 
More harvesting takes place in Eastern region compared to the Western region because of the 
demand of bamboo in Accra according to the Kumasi City Investment Promotion unit (2013). 
Nevertheless, how come that the market for is so huge, but the metal roof is more common in 
the urban areas and some rural areas. Well, the techniques in the countryside are not good 
enough to keep the rain from pouring in. The nearby growing bamboos from forest areas and 
along the streets are rarely straight according to results. Therefore, I think that metal sheets 
are a replacement for many households in Ghana and more used for comfort purpose during 
the raining season. 
 
5.3.5 Economical prospective of using bamboo 
 
The bamboo material is not particularly expensive to harvest according to my results. Even 
though the component is accessible, it is still a risk putting up a bamboo roof in Ghana. VPWA 
has proven that bamboo and rammed earth in the construction is advantageous (VPWA 2016). 
The question is how to put up a corrugated bamboo roofing sheet on a Rammed earth house. 
With no experience from the bamboo experts in the country, it may not be a successful way of 
building compared to a replacement for timber. Studies have found out that bamboo can be 
formed in Ghana as timber according to Solomon-Ayeh (2016) and therefore a safe alternative 
rather than CBRS. 
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Based on my experience to live and travel in Ghana, I realized that it is not littering or 
construction materials weighing on the local people’s shoulders, it is the income. The salary for 
the low-income people can be 100 Ghana cedi or less per month. The low income leaves them 
with no choice but to live in mud houses with a worn bamboo roof. What if supplementary 
material, symbolism for a pauper man's housing, is used in the construction of the zero-energy 
community built with rammed earth. Could it inspire low-income people to develop their 
technics and encourage more people in Greater Accra to use bamboo to design environmental 
houses? I honestly think so, based on the locals’ willingness for development. 
 
5.4 Deviations during the field study 
 
Recording the interviews was not always successful. During the analyzing part on my report, I 
started to have some technical problems with my phone. All the evidence material from 
Company D were lost and some of the material from company B. 
 
The plans to see a bamboo constructed house in a village outside Kumasi, Ashanti region was 
not successful. The bamboo roof was taken down and replaced it with metal sheets according 
to the locals in the village. The bamboo house itself was not findable. 
 
Two of the interviews I planned to do when I got back home were not successful. One was 
unable to attend and the second person canceled the interview. Therefore, I had to adapt to 
what I had which I could not answer the questions about metal and bamboo properly. 
 
5.5 Choice of method 
 
I carried out a field study in Ghana with approval from Umeå University and the company 
AsaDuru in may 2016. AsaDuru provided with a contact from their subsidiary in Ghana called 
AsaDuru Ghana limited. The subsidiary company recommend me not ask questions or contact 
the companies myself due to concerns for my safety and I was given a local guide for language 
support. The guide was not involved in bamboo for construction, but had a lot of knowledge 
about the way to behave in the country. I was staying in Tema, during the first and third week 
in the country. The second week me and my guide traveled to Kumasi, Ashanti region where 
we stayed for two nights. Thereafter we traveled further south to visit a bamboo forest. Since 
Bambusa vulgaris grows wild, the field study carried out in a bamboo forest in the Western 
region. In some of the interviews, the questions and answers had to be translated to their local 
language and then translated back to English. 
 
I choose to interview instead of handling out opinion polls because I did not know what to 
expect in Ghana or whom I was going to interview. I would say that the qualitative semi-
structured interview was appropriate for this study. When a meeting was scheduled, I planned 
some questions in advance apart from the five basic questions. The questions developed 
depending on location, conversation and interviewer. For instance, any of the companies I 
interviewed had built a corrugated bamboo roofing sheet. Therefore, I could not ask further 
about it. I had to focus on questions about bamboo processing to found out if it was possible to 
promote the roofing sheets in Ghana. I recommend this method if traveling because you will 
never know what is going to happen along the journey. 
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5.6 Conclusions 
 
• Four year old bamboo has the best quality to use for construction. 
•  No company in Ghana has experience of processing a bamboo roofing sheet in the country. 
  Therefore, bamboo instead of wood or traditional bamboo roofs in  
  Ghana can be alternatives to corrugated bamboo roofing sheets. 
•  The life cycle for Bambusa vulgaris after harvesting is not long because of the sun and the 
  dry environment. Therefore, bamboo needs treatment to last more than two years. 
 
5.7 Suggestions for future studies 
 
•  A survey on what particular bamboo type would be the best to use for construction in 

 Ghana, instead of Bambusa vulgaris. 
•  Study the work of building rammed earth together with bamboo, to gain a wider 

 knowledge of the process. 
• Analyze the treatment process deeper, starting with how to set up a treatment station to 

finish product. 
•  Analyze what environmental benefits Bambusa vulgaris can have in Ghana. 
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Annex 
 
Transcribed materials. Interview with Company B 
 
E1: Have # used the bamboo for roofing frame? 
M1: No I don’t know what you mean by roofing. The transit was all made of bamboo, but the 
in turn of the roofing itself is was not bamboo roof. It was just the sheets. 
E2: The metal sheets? 
M2: Yes, the metal sheets. The one that they put on top of it 
E3: The bamboo from the school is it from your plantation or is it from nearby? 
M3: Yes, yes yes it came from bamboo which planted along the road. In this time run the way 
the were selecting the bamboo they were very careful to select the one that is ideal for the 
construction. Normally bamboo which has not been planted. Normally it is very difficult to get 
the good ones out of it. If you have planted it, you are sure of the quality that you are going to 
harvest. You are sure of the age but sometimes when it is in the natural stand you don’t know 
how old it is, so you have to use other techniques to establish the age before you can harvest it. 
So that’s the challenge and sometimes harvesting the material, the bamboo material from the, 
the natural bamboo stands. which have not been planted, it grows on its own. 
E4: So it was taken from the road near by? 
M4: Yeah well let’s say it was taken from the bamboo natural stand. Not the plantation. 
E5: How do they treat it. Are they using the same techniques as they do in Colombia? 
M5: The most comment one is the [unhearable] one. Where you peer the bamboo and you, 
you, you, you dig them into a solution of Borax so that it will run thru the inner layer of the 
bamboo and also the outside one so it gives you the good treatment. If you have the money you 
can buy the pressure one. You tight the end of it and then you put the type in front of it and 
you press it and the chemicals will slash true the bamboo clum. 
E6 So They treat it with Borax 
M6: Yes, with Borax. 
E7: How do they protect the bamboo from the sun? 
M7: Normally you try to put them in the shade. You don’t let hem lie bare floor. You have to let 
it stand. If they are standing, you can’t let them through the soil. You can spread the black 
[unhearable] bags or rubber on the floor and let the bamboo sit on it.E8: According to 
literature, It’s says that the Corrugated Bamboo Roofing Sheets are clued together, but is does 
not say anything about treatment.  
M8: “You will have to treat it.”. “There has to be som treatment you can’t leave it like that”  
E9: The Borax. Do you by it in Ghana or do you import it”. 
M9: I personally I have not used that, but if you can import it that is fine. Ethiopia had the 
good scores of getting into the country for processing and for treatment. The Borax had the 
piqued and the power form. To buy large quantities, I prefer that you go for the powder form. 
#. I can direct you to the company and if you know the quantity that you may be required you 
can just request for it then. 
E10: Have you heard about timbor? 
M10: Well not really. Was it it? 
E11: It is a mixed between Borax Borax acid and water” 
M11: We used the Borax and then add it to water solution. When you are preparing bamboo, 
furniture, the laminated bamboo furniture wee doesn't do the treatment. Normally the 
Bambusa vulgaris that we have in Ghana, ideally you will have to treat it the first five days. 
The first five days. But in our case, if you want to use it for [unhearable] laminated furniture. 
If I will treat it the first five days [… Unbearable] You are taking the bamboo strip true that 
machine to cut it the full-size shape that you want. In this case, you will have to cut some 
bamboo away […Unhearable] if you treat it before #. So what we do is that we try to split the 
bamboo right after arrival and then, we do the the the treatment we are able to # not using a 
lot of chemical for the treatment. 
E12: Thank you for the interview. 
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Transcribed materials. Interview with District A 
 
E1: How much does it cost to by bamboo from the forest? 
A1: 3 cedes for every 3,5 meter excluding transport. 
E2: Is that Bambusa vulgaris? 
A2: Bamboo 
E3: Not specific species? 
G: Species, she means types. 
D3: # No we don’t take it to consideration to species, no we don’t. They deal with the 
dimension, the land. If I am putting it in that way. 
G4: So mostly the costumers bare the cost for the transport. So they add it to the cost. 
Did you treat your bamboo for the roof, did you treat it or did you just lay it directly? 
A4: we don’t treat it 
G5: How long have you had it? 
A5: Two years, [unhearable] the sun and because we don’t treat it. 
G6: E, every two years they replace, they changed the bamboo because they don’t use any 
treatment on them. Got it? 
E6: Yeah I got it. Thank you so much for the interview. 
  



 24 

 

 

Department of Ecology and Environmental Science (EMG) 
SE-901 87 Umeå, Sweden 
Phone 004690-786 50 00 
www.umu.se 


