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Introduction

�ere is an increasing global awareness and discourses on the 
contribution of building designs and materials in global warming 
and greenhouses gases emissions [1,2]. �e tastes, preferences and 
choices of building material should therefore consider these global 
interests, resource bases and the environmental e�ects for extracting 
and processing these resources [3]. Wood is one of the world’s 
main construction materials which are widely used in housing and 
construction activities. It can be sawn longitudinally, with or without 
its natural rounded surface but also with or without bark to produce 
sawnwood [4]. �e use of wood-based panels and other wood products 
in construction and building works have shown an increasing trend [5]. 
�e increase use of these materials therefore gives a clear relationship 
between forest industries, building sector, global warming and 
climate change globally. �e e�ects of wood products and alternative 
construction materials to the changing global climates are not well 
studied and examined. It is therefore important to understand the rates 
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residential and none residential buildings, roads, bridges and land 
improvement activities. 

�e rapid expansion of towns as results of high rate of urbanization 
and commercial activities indicate an imbalance between the amount 
of wood products supplied to consumers and the actual requirements 
[9]. Similarly, the emerging competition between wood products in 
the building and construction works with substitute materials like 
concrete, steel, plastic and aluminium may result into dwindling of 
wood markets [10]. High quality reconstituted wood based panels such 
as particle board, Medium Density Fiberboard (MDF) and Oriented 
Strand Board (OSB) are predicted to reduce the consumption of 
locally made wood materials from traditional forest industries due 
to di�erences in tastes, preferences and quality [10]. Forecasting 
the consumption of wood products under di�erent driving forces is 
inevitable since many decisions for future development of the forestry 
sector will depend on the forces that in�uence the demand and supply 
of these wood products. �e substitution of wood with none wood 
materials or with di�erent species causes a shi�ing demand of these 
building materials. Replacement of wood framed ground �oor system 
by concrete stab foundation and applications of roof trusses replacing 
sawnwood, plywood substituting sawnwood in roof sheathing and sub 
�ooring are currently becoming common practices [11,12]. On the 
other hands, metal poles are replacing premature poles used in the 
formwork while aluminium is replacing timber in door and window 
frames. Consumers are also shi�ing into diverse species comprising 
of so� wood and lesser-known hardwood species that were previously 
underutilized and ignored [13-15]. 

�e increase in demand for sawnwood in building industry 
depends on the e�ciency of the wood industry and its ability to face 
competition from substitute materials. Despite the importance of 
the building sector in Tanzania, scanty information is available on 
future demand for wood products and its associated environmental 
consequences resulting from substitution by other materials. �is 
information is useful to di�erent stakeholders such as tree growers, 
timber traders, policy and decision makers at national and international 
levels. On the other hand, the understanding of substitute building 
materials may stimulate trades, promote local industries, contribute 
to environmental and forest conservation in the country. �erefore, 
the general objective of the study was to investigate substitution of 
wood products and forecast its consumption in the building industry 
in Dar es Salaam city, Tanzania. Speci�cally it aimed to estimate the 
present consumption of sawnwood products by the building industry, 
identify the types of sawnwood products and areas being substituted 
and the level of substitution in the building industry, identify factors 
underlying substitution of sawnwood products by other materials in 
the building industry, forecast future consumption of wood products 
by the building industry. �e �ndings are expected to serve as a basis 
for promoting the use of wood products by construction companies, 
architects, designers and builders.

Methodology

Study area

Dar es Salaam Region is located between latitudes 6°36’ and 
7° South and longitudes 33°33’ and 39° East. It is bordered by the 
Indian Ocean on the East and by the Coast Region on the other sides. 
Administratively, Dar es Salaam is divided into 3 municipalities, 
Ilala, Kinondoni and Temeke

http://en.wikipedia.org/wiki/Ilala
http://en.wikipedia.org/wiki/Kinondoni
http://en.wikipedia.org/wiki/Temeke
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building category with 4 or more storeys consumed about 5.3 m3 of 
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medium buildings category (1-3 storeys), 90.1% of the doors consumed 
sawnwood and the rest (9.9%) consumed aluminium materials. Most 
of the windows (72.6%) in medium category consumed aluminium 
materials while 27.4% consumed sawnwood. On the other hand 
sawnwood consumption in the highest building category covered 
90.0% of doors with aluminium covering the remaining 10.0%. 
About 78% of windows consumed aluminium materials while 22% 
consumed sawnwood materials. Surveys revealed that aluminium 
materials are currently popular in the building industry compared 
to Poly Vinyl Chloride (PVC) as most of the substituted sawnwood 
doors and window frames in new dwellings and renovated buildings 

were made of aluminium. Steel were also observed during assessment 
but its abundance and substitution was low compared to aluminium 
materials. Sawnwood is being replaced by aluminium, steel, PVC and 
other materials depending on the intended use and location of doors 
and windows (Figure 1). Aluminium has taken the largest share (61%) 
in substituting sawnwood materials in the building and construction 
industry followed by steel -24% (Figure 2). Poly Vinyl Chloride 
(PVC) materials are described as one of the best and most appropriate 
materials for windows and doors and is economically cheaper than 
both sawnwood and aluminium. 

Building Category
Building units 

surveyed
Sawnwood consumption 

(m3)
Sawnwood weighted 

m3/building unit
Aluminium 

consumption(m 2)
Aluminium weighted m 2 
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Building contractors, architects and house builders revealed that 
aluminium is mostly preferred for windows followed by doors and 
partitions (Figure 2). Majority of the respondents (52%) mentioned 
that aluminium is preferred and mostly substituted in windows and 
some few in doors indicating that aluminium materials are mostly used 
to replace sawnwood in windows compared to doors and partitioning 
works. Only 4% of the respondents said that aluminium materials are 
being used to replace sawnwood sections other than windows, doors 
and partition. �e substitution of these materials is directly linked to 
many factors including price, quality, availability and durability. It 
is therefore important for traders to ensure good quality products to 
guarantee the market for sawnwood products in the country. 

About 46% of the respondents revealed that the rate of substitution 
in doors ranges between 0-25% meaning that aluminium was less 
preferred in doors while about 38% asserted that substitution ranges 
from 26-50% and 17% stated gave the highest range (Table 5). �e highest 
substitution percentage range estimates in windows was 52% followed 
by 26% implying that aluminium was mostly preferred in windows 
compared to other parts. It is also revealed that, aluminium materials 
are less preferred for partitioning as few respondents mentioned this 
during interviews. About 35% of the assessed windows in buildings 
consumed aluminium while only 3% of the assessed doors consumed 
aluminium. �is support the narration by some key informants that 
more than 50% of the people prefer aluminium materials for windows 
compared to doors and partitioning. Furthermore, majority (70%) 
of the people had the opinion that availability of aluminium was 
abundant in Ilala, Kinondoni and Temeke municipalities and only 26% 
mentioned that the materials are scarce. 

Experience from the �eld indicate that the availability of 
aluminium in Dar es Salaam market is high but the future supply 
may be uncertain due to high demand and extension of market and 
number of customers in other regions but is not evident to what extent 
the upcountry market for aluminium will grow in future. �e report 
provided by construction registration board in 2011 indicated that 
among 2635 building contractors country wide, about 1040 (nearly 
40%) building contractors are based in Dar es Salaam. Moreover, 
more than 300 commercial and residential construction projects each 
with a value of more than 2.1 billion TAS (Tanzanian Shillings) were 

implemented in the same �nancial year in Dar es Salaam. �e largest 
project in this city was a commercial building by the Public Services 
Pension Fund (PSPF), worth more than 100 billion TAS (pers. comm). 
Field observation showed that many projects were implemented at the 
city center and mostly being commercial multi-storey buildings made 
by none wood materials including aluminium and glasses. 

For residential buildings, 64.3% of the interviewees revealed 
that the rate of substitution ranged between 0-20% implying that in 
residential buildings sawnwood are still being used in large quantities 
compared to commercial and o�ce buildings (Table 6). In commercial 
buildings, 42% of those interviewed stated that sawnwood substitution 
range between 61-80% while 27% thought that the rate of substitution 
was about 41-60%. On the other hand, about 54% of the interviewee 
showed that sawnwood substitution in o�ce buildings is low compared 
to commercial buildings but a bit high when compared to residential 
buildings (range between 21-40%). �e extent of sawnwood substitution 
in commercial, residential and o�ce buildings also di�er depending on 
the regulations and the use of the building. �e corresponding responses 
from building contractors, architects and house builders on what type 
of buildings will sawnwood substitution likely to occur showed that 
commercial buildings were leading in sawnwood substitution by high 
percentage range compared to residential and o�ce buildings. In 
order to assess sawnwood substitution in di�erent building categories 
respondents estimated their percentage ranges of substitution to the 
three categories of buildings which aimed to provide a general picture 
of what is happening in the building industry with regard to sawnwood 
substitution by other building materials.

�e majority of respondents (93%) revealed that substitution of 
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2011 per 
1000 capita 
sawnwood 

consumption

Population 
growth per 

year (%)

GDP 
growth 

per year 
(%)

GDP growth rate 
per year (per 

capita) %

Income 
elasticity 

(EID)

Per 1000
capita increase 
in consumption

Estimator 2012 
(per 1000 
capita) m 3

2016 
(per 1000 
capita) m 3

2021 
(per 1000 
capita) m 3

2026
 (per 1000 
capita) m 3

2.73 4.3 6.0 1.7 1.2 2.04 (1.02) 2.78 3.01 3.33 3.67

Source: Field Data (2012)

Table 14: Sawnwood consumption forecast in building and construction industry for Dar es Salaam from 2012 - 2026.

2011
(Per capita

consumption m 2)

Population 
growth per 

year (%)

GDP growth 
per year (%)

GDP growth 
rate per year 
(per capita) %

Income 
elasticity

Per 1000 capita 
increase in 

consumption

Estimator 2012 
(per 1000 
capita) m 2

2016
(per 1000 
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Conclusions and Recommendations

Sawnwood is considered environmentally friendly and better 
alternative for construction purposes in Tanzania. Its extraction 
however is directly linked to environmental damages and degradation 
due to increased pressure to forest resources. In the construction 
and building industry, sawnwood is much consumed in none storey 
buildings and its consumption per building unit is minimal in the high 
storey buildings. For both none storey and storey buildings, sawnwood 
consumption is high in doors than in window frames. Sawnwood 
substitution is greatly taking place in storey buildings compared 
to none storey buildings with more substitution in window frames 
than doors. Durable sawnwood species are becoming more scarce 
hence predicting high substitution rates in the future. �e �uctuation 
of sawnwood prices, dwindling availability of sawnwood products 
especially for hardwood species, emergence of new technologies, quality 
and durability of the substitute materials are among the factors enhancing 
the substitution of these materials. �e consumption of sawnwood in 
Dar es Salaam will keep increasing with aluminium being a dominant 
substitute building materials. However, the environmental e�ects of these 
aluminium materials have not been established especially at this era where 
the impact of global warming and climate changes are enormous. 

Durable timber species takes long to mature, the promotion 
of commercially unknown and underutilized sawnwood species in 
order to meet the existing demand of sawnwood in the country is 
recommended. More research on strength properties, resistance 
to weather and durability on lesser-known species are required. 
Researchers should also provide this information to architects, building 
contractors and other consumers for future consumption. Promoting 
substitute-building materials is important for conservation purposes 
and reducing pressure on the existing forests as results of a high 
demand of sawnwood. �is study covered sawnwood consumption 
and substitution in windows and doors and its link to environmental 
conservation in Dar es Salaam city only, more researches on sawnwood 
consumption, substitution and the e�ect to the environment in 
the entire building and construction sector is necessary for future 
development of forest sector in Tanzania.
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