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Executive Summary

The National Housing Building and Research AgendfHBRA) came into being in 2001,

following the government decision to transform tteemer National Housing and Building

Research Unit (NHBRU), into an executive agency.il§¥tthe mandate of NHBRU was to

research on appropriate and low-cost building medteand technologies all over the country,
NHBRA, has been assigned additional mandate. iftakides improving the standards of
human shelter by advising and promoting appropi@tal building materials and technologies
for affordable and durable housing. In this respdelBRA is required to research, develop
building materials and technologies and provideisady services on different ways to improve
housing in Tanzania, with an emphasize on affotdgbdurability, standard hygiene, comfort
and convenience and capacity building. This stailyped at conducting a review on NHBRA
operations in relation to development and promotibaffordable housing products.

In an endeavour to achieve this, over years, NHBRA& developed and promoted various
products that include building materials, suchrderlocking soil cement bricks and sisal fibre
reinforced concrete (FRC) roofing tiles; NHBRA hatso promoted equipment used for
production of bricks and FRC roofing tiles. Thigludes press machines for interlocking bricks
(IBPM), vibrators and moulds for roofing tiles.

Analyses of data and information collected fromisas sources have invariably confirmed that
NHBRA has and continues to play a critical rolerésearch, innovation and dissemination on
non-conventional and affordable building materialsd technologies. However, despite the
achievements so far and reforms undertaken by twergment to improve the status and
performance of NHBRA, overall, the impact of NHBR#perations since its establishment
remains limited.

The major issues emerging from the study

As the SWOC analysis depicted there are more @ngtrthan strengths and opportunities,
making NHBRA unable to deliver in accordance withmission and core functions.

(1) Through the skills gained and the use of NHBRA mal® and technologies, the urban
poor living in formal and informal settlements haaecessed improved and affordable
houses. Some of the key features which make NHPBRAucts attractive include the
economies of the materials and technologies; thdestoskills required to adopt them;
and most importantly the high potential to use anddapt the available local materials
and technologies.

(i) Despite the aforementioned limitations NHBRA had aontinues to play a critical role
(albeit modest) in research, innovation and diseatron on non-conventional and

affordable materials and technologies. Over thefias years more than ten construction

viii



(iii)

(iv)

(v)

(vi)

(vii)

(viii)

(ix)

projects related to affordable building materiatsl aechnologies have been undertaken.
Besides, over 3,002 persons were trained betwe@d/@® and 2009/10. This includes
many women who were trained by NHBRA; and haveum successfully implemented
housing schemes in Dodoma and Morogoro.

It has been confirmed that raw materials for thedpcts innovated by NHBRA are in
most cases abundantly available locally, that ighiw or closer to the areas where
affordable homes are desperately needed.

The economics of the materials and technologiesntbdest skills required to adopt or
be able to use them and most importantly, the Ipigtential to adapt the subsisting
locally building materials and technologies are lkdributes that make the building
materials and technologies innovated by NHBRA ndy attractive, but also responsive
and appropriate for expediting realization of theuking Finance Project.

NHBRA products are likely to have a large markedrtioularly because of the huge
unmet housing deficit especially for low and middheome groups. The potential to
lower costs of the housing, through self-help atities and on-site making of building
materials such as bricks and roofing tiles are alstical attributes. Needless to add,
housing requirements are also likely to increagmificantly in the coming years,
primarily because of high population growth rates.

Housing is increasingly becoming an agenda in theqiment policies and plans. A
number of public institutions such as NHC, PPF, TB¥atumishi Housing Agency and

NSSF, are aggressively exploring and pursuing aptito deliver affordable housing

especially to low-income households including pulsiervants. The demand of NHBRA
materials and technologies is therefore likely norease among middle income group
also.

One of the major drawbacks is the failure of NHBRAtap the abundant potential of
alternative building materials available in variquiaces in the country.

NHBRA is highly handicapped as it presently lacksdern and heavy duty equipment
for research. For instance, at time NHBRA useddheratory facilities at the University
of Dar es Salaam to test heavy duty building malri

The documentation and dissemination of materiald tethnologies innovated by
NHBRA is overall poor. The documentation systentaigiely manual and information
poorly managed. Besides, the current modes of deotation and dissemination of



(x)

(xi)

(xii)

(xiii)

(xiv)

(xv)

(xvi)

NHBRA materials and technologies are not easilyesasible or user friendly.
Consequently, in most cases, there has beenugddeyond the specific project areas.

NHBRA is unable to upscale the use of its materdad technologies inter alia because
of resource paucity (e.g. shortage of financial amhpower) and poor link with the
private sector, especially large scale producerbuwliding materials and prospective
home- builders. Poor marketing strategy is pardidyl a weak link in the NHBRA
product promotion chain.

There is also a weak institutional inertia and tegg to transform in line with the
changed socio-economic and political environmenthi& country. This, coupled with
inadequate local capacity building in the areas prgject sites (and areas adjoining
them) has led to slow diffusion and poor adoptibNNHBRA materials and technology.

Low visibility of most demonstration projects buily NHBRA in especially up-country
is also a handicap. This means that very few ofatbeld-be home-builders are informed
or aware of the low cost and affordable, but goodlity materials and technologies
innovated by NHBRA.

NHBRA does not have a mechanism to make follow-apshow their products are
performing or whether or not their clients are Sfad. The point here is that for a
research institution such as NHBRA, the challergy@at only to produce innovative
affordable products, but to also monitor custonaisgaction, changing perceptions and
challenges emerging during the lifetime of the jaid

NHBRA has directly and indirectly collaborated wighnumber of public institutions
including TBA, NHC, GPSA, and VETA as well as wNGOs, such as CCl and WAT-
HST. The collaboration, with these organizationsag/ever not institutionalized.

The current piece of land measuring 2.29 acresabedmmodates NHBRA at Mwenge
in Dar es Salaam is too small given the anticip&eplnsion of NHBRA activities in
future.

NHBRA materials and technologies have high poténta contribute towards the
realization of the objectives of the Housing FimarReroject, especially promotion of
affordable housing. However, at present it doeshaste the requisite capacity to fulfil
this very critical noble role.



Recommendations

The recommendations presented here are structlmegl the key study areas defined in the ToR
and issues that emerged from the empirical studiiesrder for NHBRA to be able to play a
leading role in the housing delivery project, thisréherefore a need to take immediate actions to
address the concerns.

Short and medium term Recommendations are made to:

Short term

(i)

(ii)

(iii)

(iv)

(v)

(vi)

Improve the documentation system by rehabilitatthg current library. This also
includes modernization of basic library equipment dacilities such as computers,
furniture, photocopiers, scanners etc. It also Ivea acquisition of a bigger room for the
library, scanning and word-processing so that #éreyavailable on-line.

Embark on aggressive marketing programme. Thisuded the need for preparing a
marketing plan and strategy as well as developmérhe Website and uploading of
relevant documents.

Develop a strategy to enhance public awarenesdiameabout their products and
availability of raw materials that are affordable various parts of the country. It is
particularly important to carry out public awaremesampaigns necessary to fight
attitudes which tend to associate NHBRA productthveiubstandard or poor quality
materials and technologies.

Take immediate action by NHBRA to formalise withepeorganisations and research
institutions especially those engaged in buildingitenials and technologies. The
formalisation includes establishment of memorandfnunderstanding (MoU). In this

regard it is further recommended that NHBRA shoaldo take a leading role in

establishing a formal forum or platform of key sth&lders involved in building

materials and technologies.

Future expansion of NHBRI at its present site inévige is highly restrained particularly
because much more office space for laboratoriescamdioors exhibition areas will be
required. In addition NHBRA does not have branchgeountry. It is therefore
recommendedthat NHBRA takes immediate action to search fat anquire adequate
land within and outside Dar es Salaam for futulecation and expansion.

Forge working partnership with VETA, SIDO and Folkaining colleges. These
institutions have a wide network as well as brascligstributed in many districts and
regions. These could therefore play an importaié not only in training but also in
disseminating NHBRA materials and technologies.

Xi



Medium term

(i)

(ii)

(iii)

Transform NHBRA from a government Agency to a samtienomous Research
Institute. This includes restructuring of some g existing units, establishment of a
governing board, recruiting new staff and establighan operationalising research

policy.

Introduce a new levy on all producers and distrdng of building materials and
technologies. The latter is necessary so as tage@/sustainable source of financing
to fund research, documentation and disseminatioolu¢ing public outreach)
activities of the proposed Institute.

Intensify collaboration with other partners andigblthe private sector support to

engage in mass production of some of innovatechtdolyies, especially those which
have attracted good market such as interlockingceonent interlocking bricks.

Xii



Chapter One

Introduction
1.1 Background

Housing is a basic human need and also a critaxaice and driver of economic growth. It also
directly contributes towards enhanced social sgcunealth and human dignity. Investments in
housing contribute directly to national capitalif@tion and labour productivity. In this respect,
access to affordable housing also lies at the eewftrpoverty reduction and equitable socio-
economic development. Therefore, the housing seetorconstitute a tool to stimulate economic
growth (URT 2013). Studies estimate that the curteusing deficit in Tanzania is about 3
million units, the annual growth in demand bein@® 200 units. In monetary terms, the deficit,
annual and growth in demand are equivalent to UBlkillion and US$ 12 billion respectively.
It is apparent that this offers a critical opportyrio the national economy, creation of jobs,
increased revenues, financial sectors growth etaveder, despite this potential, the housing
sector contribution to GDP is less than 0.1 per¢efRT-UNESCO, 2009). The government
plans to increase the contribution to 4 percent.

The government has for a long time recognized tihe that housing plays in socio-economic
development and general well-being. For instarideas embarked on a number of programmes,
plans and activities which aim to promote housmgall social groups. These include:-

(i) The provision of specific clauses on housing inftret and second Five Year Plan for
Social and Economic Development (1960s and 1970s);

(i) The establishment of the National Housing Corpora(NHC) in 1962;

(i) The establishment of the Building Research UnitBRow the NHBRA in 1971; and
the conduction of th&élyumba Boracampaign. TheNyumba Bora Campaigfocused
on the promotion and use of low-cost materialstactinologies and

(iv) The establishment of the Tanzania Housing Bank (JliHB973.

Whilst individual households have been the majadpcers of housing units in the country i.e.
over 95 per cent, the existing housing stock argpitke the numerous initiatives taken by the
government dedicated to the promotion of housimgess to adequate and affordable housing
particularly among the poor, remains a dauntindlehge of our time. In part, this is due to the
limited impact the National Building and ResearapeAcy (NHBRA) research and innovation,
operations and activities have had since its a@stabkent in 1971. The aim of this assignment
was to conduct a review of the NHBRA operationgdipalarly with regard to the development
and promotion of affordable housing products.



1.2  The Terms of Reference (ToR) and Scope of thedAk

The objective of this assignment was to conduavéew on NHBRA operations in relations to
the development and promotion of affordable hougngducts. The assignment required the
Consultant to execute the following ToR.

1.2.1 Review available (alternative) materials andechnologies used in construction of
houses

The objective of this activity is to develop a goodderstanding of the economic/technical
acceptability of the available building materiatsdaechnologies that have been developed by
NHBRA and are being used in the construction ofdesu This will lead to developed and tested
knowledge of building materials and related tecbgms, and enable improvements in the use of
locally available building materials and relatechstouction technologies. The consultant shall
also explore different low cost building low costhnologies that can be adopted in Tanzania.
This will further stimulate the implementation afchl production in order to improve the main
elements of a house using different local materdald technologies. The assignment entails
evaluating the level of knowledge and extent ofpaidam of the following:

(@) Cement stabilised soils for substitution of censabilised sand bricks/blocks;

(b) Sisal concrete roofing sheets for substitution efatlic sheets for roofing;

(c) Pozzolana and Pozzolime for partial or total stnsbin of Portland cement;

(d) Timber for improved use in structural elements;

(e) Tile vibrator for roofing tiles production;

(H  Tile moulds for roofing tiles production; and

(g) Press machines for interlocking bricks production.

1.2.2 Compile information on availability and affordability of different NHBRA materials
and technologies used in different parts of the catiry

This will include collection of all available inforation on building products developed by
NHBRA, their characteristics, prices, places of dquction (within Tanzania) and their
production capacity, and affordability levels wittthe target population.

1.2.3 Review the impact and relevancy of researchintlings carried out so far in
improving the housing conditions in the country

This activity will include assessment of the susessand/or failures in the implementation of
past NHBRA research findings by the larger popalaf Tanzania, including wide publicity,
scale of production and product updating.



1.2.4 Evaluate NHBRA's information documentation sgtem, identify weaknesses if any,
and propose the methods of overcoming them.

The Consultant should study the current informatdocumentation system at NHBRA,
document its shortcomings, and assess its adednaeyms of techniques and personnel. The
consultant shall propose methods to overcome tloetcgimings identified in line with the
current best practices in information documentasigstems.

1.2.5 Evaluate NHBRA'’s products dissemination progammes, identify weaknesses if
any, and propose methods of overcoming them.

The Consultant shall review the current dissemamatmethods at NHBRA, document its
shortcomings, and assess its adequacy in ternexlofigues and personnel. The consultant shall
propose measures to overcome the shortcomingdfiddnh line with the current best practices
in products dissemination programmes.

1.2.6 Review and propose how NHBRA could facilitatéhe objectives of Housing Finance
Project especially in the area of affordable housig

The Consultant shall study, assess and establishNH9BRA could be properly aligned to the
primary objectives of the Housing Finance Projdot.undertaking this, the Consultant is
expected to establish the existing collaboratiotwben the NHBRA, other institutions and
informal groups involved in the development of haogsn the country and recommend actions
to strengthen them.

In reviewing the NHBRA operations, the consultahals consult with relevant stakeholders
including, real estate developers, social secunstitutions, small scale building materials
production units, building contractors, local gaweent authorities, professional bodies,
research and teaching institutions, small stalais’, property owners associations, builders in
new housing development areas, local media, nomgmental organisations dealing with
promotion of appropriate housing and other staladrsirelated to low cost housing.

1.2.7 Additional issues incorporated after consultzon with the client

Overall, the six ToR outlined above cover moreassithe critical aspects that concern NHBRA
operations particularly with regard to the develeptmand promotion of affordable housing
products. However, from our in-depth reflections thie ToR, it was necessary to add the
following

(i) The perceptions of NHBRA technologies and buildingnaterials

In order to be a in position to explain the whyhealogies and building materials hitherto
produced by NHBRA have had little impact on affdolga housing, it was necessary that



gualitative assessment of the perceptions of amitudgs towards NHBRA technologies,
building materials and housing products in genleesdlso undertaken.

(i) Review of experiences from other countries in theegion

In order to be in a position to draw lessons frahreo countries, especially from the sub-Saharan
Africa countries, it is important to review expermoes from selected countries. The countries are
Kenya, South Africa, Ghana/Nigeria and Zambia. Atsause of the increasing challenges
India is facing in the delivery of housing to pauiarly the urban poor, a snap shot depicting the
situation in India is also provided. This revievs@laimed at examining the best practices and
successful stories in the promotion and use ofllpadesigned technologies and building
materials to expedite access to affordable housing.

(i) Link with the private sector

Owing to increasing and indispensable role the gbeivsector (both, individuals, firms and
companies), the link between NHBRA and the priaetor are given special attention, however
as a cross-cutting issue (across the TOR).

1.3  Methodology
1.3.1 The study process

This assignment is basically an evaluation work] #rus an ex-post study. The diversity of the
Terms of Reference (ToR) and pertinent issueshemdview of the National Housing Building
Research Agency (NHBRA) Operations on DevelopmadtRromotion of Affordable Housing
Products, require data and information collectippraaches that combine several methods and
tools. It also calls for the deployment of datalextion strategies that provide opportunities for
an in-depth understanding of the specific operati@amd activities which NHBRA is engaged in
as well as products innovated, developed and diss¢ed. Furthermore, the review methods
have to capture and facilitate assessment of viemé perceptions of various stakeholders
(proponents and critics) of the materials and tetdgies developed and promoted by NHBRA.

1.3.2 Sources of data

In order to ensure systematic collection of théada matrix which relates the ToR and the
potential sources of data and information was pegpas indicated in Appendix 1. Besides,
specific methods, tools applied to collect data sypekific outputs are elaborated in Appendix 2.



In preparing the fieldwork instruments, speciatation was paid to formulating questions which
explored and provided responses to the questibias and why concern the technologies and
building materials developed and promoted by NHBRAe main steps involved in data
collection were:

(i)Review of published/printed materials

Review of secondary data and information sourcessed on published and printed documents
such as reports, applicable policies, guidelinestkimg papers, including scholarly materials
produced by NHBRA and individuals or institutions matters that concern development and
promotion of affordable building materials and teclogies. Written relevant works available in
the internet were also searched. This review wag aath reference to all the ToRs. The review
of secondary sources provided useful data andnrdton including potential institutions and
actors who have used or modified the materials taonologies innovated by NHBRA. The
review was instrumental in the course of preparagchecklist interview-questionnaires.
Concurrent with desk work reviews, preliminary aaltegtions were held with NHBRA officials
SO as to get deeper insights into the various éspéthe ToR.

The emphasis during the literature review was oa ¢bllection of both qualitative and
guantitative data. Appendix 2 further elaborates methods, instruments and deliverables
during both the review of literature and fieldwatkidies.

(i))Fieldwork studies

Using the data collection protocols, face to fantenviews were conducted in selected up
country areas (Appendix 3). The focus was on avélasre NHBRA has disseminated their
materials and technologies; built demonstrationdmgs and or trained local communities to use
the materials and technologies they have innovédssdes that concern extent of adoption and or
improvisation done were also explored.

A stratified sampling of the project site areas mhmaterials and technologies developed by

NHBRA was undertaken based on the following créeri

0] Coverage of at least two sites where each of thédibg materials and low-cost
technologies outlined in the ToR have been pilotested or used. The selection of the
two sites focused on the areas where the mateasiats technologies advanced by
NHBRA have been propagated or disseminated leddiegtensive and successful use as
well as those areas where they have been leastssuoc utilization. In selecting the two
sites, careful corroboration and reference was laade to the findings from the review
of secondary sources (literature search), andainitiews and information collected
during the interviews with various officials.

(i) Cases where the building materials and or techimnesogitially developed by NHBRA
have been improvised or improved to enhance aaeeptadurability, quality and or
guantity or production capacity etc;



(i)  Sites or areas (if any) where the materials aodnelogies developed by NHBRA were
adopted, but later abandoned over time; and

(iv)  Situations where building materials and technolegiere propagated (and piloted) but
there has not been any initiative by private indlinals or the public sector to adopt the
materials or technologies.

The composition of stakeholders interviewed isioat in the following subsections.

(iii) Interviews with NHBRA staff

In order to get a deeper understanding of the wuarigsues outlined in the ToR, including
information on aspects such as availability andordfibility of various materials and
technologies advanced by NHBRA, first the locatodrpilot and other projects implemented by
NHBRA were identified. Thereafter, interviews aimadproviding insights into various aspects
including location of pilot or demonstration prdjgcavailability of building materials and
technologies advanced by the organization and itepaicthe research activities undertaken so
far with regard to the improvement of housing ctinds in the country were done. Interviews
with NHBRA revealed the type of information andalatanagement systems in place.

Furthermore, during the interviews with NHBRA stafiechanisms, programmes and methods
through which NHBRA disseminates its products idaolg inherent weaknesses were
documented. Interviews with NHBRA were also intethde explore the existing capacity, in
terms of equipment, laboratories, office accommiodaand human resources and so on.

(iv) Interviewswith officials from selected institutions
Apart from NHBRA, interviews were also conductedhnofficials from few selected institutions
which have been cooperating with NHBRA directlyirdirectly. These included interviews with
persons in training and research institutions agkhe Ardhi University, the University of Dar
es Salaam (COET); the Dar es Salaam Institute ofiff@dogy (DIT); the National Construction
Council (NCC); the Tanzania Building Agency (TBAhe National Housing Corporation
(NHC), the Vocational training Authority (VETA) anthe Commission for Science and
Technology (COSTECH). Interviews were also helthwhe relevant staff at the Ministry of
Lands, Housing and Human Settlements DevelopmehH{NED, selected LGAs, as well as
with officials from relevant NGOs (i.e. WAT- HST &Cl), and CBOs, real estate developers,
social security institutions (PPF, NSSF, LAPF ett¢n) addition, local formal and informal
producers of building materials and technologiesaaded by NHBRA were interviewed.
Critical issues of concern during the interviewshwithese stakeholders were:
- the concerns (negative and positive) about buildwagerials and low-cost technologies
advanced by NHBRA,
- the views on synergies which could be tapped torawg performance including
quality, availability, affordability, marketing angse of the NHBRA materials and low-
cost technologies;



- the role NHBRA and its partners could play in faating the realisation of the
objectives of the Housing Finance Project (HFPpeeglly with regard to affordable
housing development;

- the impacts (including shortcomings) of the reseactivities and findings undertaken
so far, to improve housing conditions in Tanzaarz

- capacity, quality, accessibility, price and affdsdidy concerns regarding the building
materials and low-cost technologies advanced by RAB

(V) Interviews with direct beneficiaries

The consultants conducted interviews with direatdfieiaries or users of the technologies and
building materials developed by NHBRA. These weagtipularly critical because one of the

main objectives of the various activities undertaky NHBRA since its establishment forty

years ago, includes to research on and improvesact® low-cost building materials and

technologies; necessary to improve housing comditim the country. In order to improve

reliability of the data collected, apart from intiews with individual users/beneficiaries, also
focus group discussions (FGDs) were also held witbups of between 4 and 6 persons
comprising both being users and non-users. Data fte various sources were triangulated to
ensure validity of the findings.

1.4. Organisation of the report

This report comprises ten chapters. Chapter Oneiges the introduction which includes the

objectives and Terms of Reference; study methogotogl the structure of the report. Chapter
two presents the institutional framework for affaipte materials and technologies focusing on
the relevant legislations, policies and structuiresplace and roles assigned to the specific
institutions.

Chapter three focuses on the NHBRA institution#irsg Important aspects which relate to the
performance such as statutory roles and functidn§HBRA organisation structure, resource
capacity, strength, weaknesses, opportunities halleciges are also underscored. In addition, an
analysis, of NHBRA using the PESTEL model is présénn the Appendix. Chapter Four
discusses the experiences from selected counthesthrust of discussion is on the non-
conventional materials and technologies used imic@s reviewed including the challenges the
countries are facing with regard to the use of conventional materials and technologies.
Chapter Five presents the types of alternativedimgl materials and technologies which
NHBRA had innovated, their acceptability and extehadoption. Chapter Six discusses issues
pertaining to availability and affordability of NHBA materials and technologies. In Chapter
Seven, impacts and relevancy of the research aesvindertaken by NHBRA on affordable
building materials and technologies are presengsdes that concern laboratory testing are also
obtained.



Chapter Eight discusses NHBRA Information docum@mamanagement system), focusing on
the various documentation forms and formats, th@gae they serve, information organization
system and process. Existing documentation faaslitncluding equipment their uses as well as
their adequacy and inadequacies are uncovered.pBastices from other relevant institutions
are also examined. Chapter Nine reviews the egistmodes of dissemination of NHBRA
products, the marketing, resource capacities redquifor dissemination, adequacy and
inadequacies of the current dissemination systetingds and tools. Chapter Ten presents the
conclusions and recommendations.



Chapter Two

Institutional Framework for Affordable Materials an d Technologies
2.1 Introduction

This chapter reviews the major institutional franoeks relevant to the utilization and use of
affordable building materials and technology in Zama. It includes international conventions,
national macro and micro policies, Acts of Parliameegulations and strategies. Reviewed in
this chapter also is the institutional framework &fordable materials and technologies in the
country as well as the housing finance project. Kmerging issues are outlined at the end of
this chapter.

2.2 Regulatory Framework

2.2.1 International Conventions
There are various international conventions andnélgethat promote technological innovation
and use of cost effective building materials stoaachieve adequate housing. These include:

Objective 1 of the African Union (AU)/NEPAD on strategic objectives in the science and
technology sector stipulates the need to: “enalbfe@to harness and apply science, technology
and related innovations to eradicate poverty amicae sustainable development”.

Objective 5 of the AU/NEPAD strategic objectives on environment and climatengba
stipulates the need to: “promote integration of immmental issues into poverty reduction
strategies”.

On the other hande8tion 88 of the Habitat Agendd‘provides that: public policy and private
investment should, together, facilitate an adeqsafeply of cost effective building materials,
construction technology and bridging finance toid\ibe bottlenecks and distortions that inhibit
the development of local and national economiett Agenda further notes that by improving
quality and reducing the cost of production, hogsamd other structures will last longer, be
better protected against disasters, and be afftrdabdow income populations and accessible to
persons with disabilities, which will provide a tstliving environment. To respond to this
objective the government at all levels, includiogdl government are required to:

1) Encourage and support the establishment and exgpaogienvironmentally sound,
small-scale, local building materials industriesd athe expansion of their
production and commercialization;

i) Provide policies and guidelines to facilitate famarket competition for building
materials with enhanced participation of local iested parties and establish a
public mechanism to enforce them;



iii) Promote information exchange and the flow of appabe environmentally sound,
affordable and accessible building technologies #&acllitate the transfer of
technology;

iv) Reformulate and adopt building standards and bglawhere appropriate, to
promote and permit the use of low-cost buildingenats in housing schemes, and
use such materials in public construction worksl an

v) Promote partnerships with the private sector andgavernmental organizations to
create mechanisms for the commercial productiondistdbution of basic building
materials for self-help construction programmes.

These are relevant provision to NHBRA mission tovite affordable building materials and
technologies.

2.2.2 National macro policies and legislation

i) The National Development Vision 2025
The Vision 2025 has three major principle objeditlkat aim to be attained by 2025. These
include achieving quality and good life for all;agbgovernance and rules of law; and building
strong and resilient economy that can effectiveihstand global competition. These objectives
aim at elevating Tanzania from the least develameatry to a middle class income country by
2025, with a high level of human development.

There are five main attributes that the Vision 2@8Buses on; these include: high quality
livelihood, peace, stability and unity, good gowaroe, as well as an educated and a learning
society and a competitive economy capable of priodusustainable growth and shared benefits.
Despite the fact that, the objectives and targedsvary broad to be realized in a single sector
like the construction sector, yet there are elesmémt can be linked up to affordable building
materials and technologies. For instance, the avidity and access to affordable housing will
not only enhance the quality of life, but also emdeamany concerns related to peace, stability
and unity in the country. It has been pointed outhe Vision 2025 that these can only be
achieved if there is good governance and competégaonomy in the country. This implies that
the utilization of affordable building materialsqreres strong political, economic and social
commitment to interpret and transform the Visiotoiworkable programmes. To what extent
has NHBRA contributed to the realization of implertel in practice this vision or similar
policies and programmes are among the key issugdgenést. Needless to point out that the gap
between housing demand and supply is widening ttay @ay, at the same time, the availability,
access to and utilization of affordable building temals by low income earners is still a
challenge that is yet to be resolved.

i) The National Strategy for Growth and Reduction of Pverty (NSGRP | and Il)
The major focus areas of the national strateggfowth and reduction of poverty are improving
quality of livelihood, peace, stability and unitgpod governance, quality of education and
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international competitiveness. On improvement ddliqy of livelihoods and good governance,
the strategy recognises that the urban poor liveomgested and mostly in un-serviced areas,
overcrowded residences while the rural poor livesjrarse homesteads with inadequate basic
services. The majority of housing in rural aread emun-serviced settlements of urban areas is
in poor conditions, and lack security of tenure.

It was also noted in the strategy that the accesb @opagation of simple construction
technologies which could help the supply of affiMdahousing is important. Although the
strategy is not explicitly on the promotion of affable building materials, it however,
reorganizes in the broader sense that, the impremenf quality of life means the people ought
to live in a clean and protected environment, whidiplies the need to provide quality and
affordable housing.

NSGRP has operational targets to achieve the gualitlife by ensuring increased access,
affordable and safe water, sanitation and decegiteshand safe and sustainable environment,
thus reducing vulnerability from environmental 8siRegarding, on this operational target, it is
obvious that, the issue of availability of afforttbuilding materials and technologies for
construction of decent shelter is critical. Thispports the main objective of establishing
NHBRA.

2.2.3 National micro policies and legislation

There are numerous policies and Acts of Parliantatt support the use of affordable building
materials. Only the key ones are reviewed ingbigion.

i)  The National Human Settlements Development Policz000

The National Human Settlements Development Polioysao facilitate adequate delivery of
shelter and the development of sustainable humilersents in the country. Four, among the
major objectives of the policy that concerns NHBR®&ivities, includes (i)to promote the use of
and production of building materials that are affdsle; (ii) to ensure planning legislation,
building regulations, standards and other cont@oésconsistent with the capabilities, needs and
aspirations of the various sections of the popaorat{iii) to assist the poor acquire decent shelter
(iv) to promote capacity building of all actors alved in shelter delivery and human settlements
development.

Section 2.3.80f the policy underscores the role of NHBRA notthgt in 1971 the Government
established the Building Research Unit (BRU) whbk aissignment of researching into building
construction and building materials with emphasisraral areas. In addition to conducting
research in different building materials, BRU wasguired to organise seminars, exhibitions,
etc., as a means of disseminating researched figsdm particular to rural construction units,
supervisors for self-help housing, village governiserural artisans and the public as a whole.
However , although BRU had done a lot of reseaxcthen, it had been unable to disseminate its

11



research findings (URT 2000). Whilst, BRU (now NHBRembarked on housing improvement
campaigns (Nyumba Bora)covering 30 districts in the country and managed build
demonstration houses in urban and rural areagcent years the operation of NHBRA has been
demand-driven, limiting the attention of rural asea

Section 4.1.2.&f the policy, further notes that existing buildinggulations are inflexible and
unaffordable; and hence do not encourage peophaiitd, but act as a hindrance to potential
developers. Moreover, they do not give enough rémmuse of new innovations and technology.
In that view, the policy states that building ar@hstruction standards shall be revised so that
they can be functional and performance based raftiaer prescriptive. They should be flexible
and affordable.

Section 4.2.4 statethat raw materials such as sand cement blockst bugks, timber, roofing
tiles, and corrugated iron sheets, aggregates, re@nent, sand etc., are very essential elements
in the construction of damp proof and durable hagisirhey should therefore be available in
large quantities and at an affordable price to erage housing construction. The production of
building materials can be promoted by encouragimg establishment of building materials
industries.

It is also reported in the policy that building @l industries have not contributed sufficiently
in employment creation and income generation. Muwosportantly, it is asserted that
dissemination of application of building materialssearched by BRU had not been very
successful.

The policy states that (i) research shall be cdraet on building materials that are currently
being used with a view to making them more duraole affordable; (ii) Private and popular or
informal sectors shall be encouraged to engagleerptoduction of building materials by giving
them incentives; iii) training on the productiondamse of local building materials at the local
level, shall be carried out in Community Developi@&raining Institution; (iv) Demonstration
projects shall be carried out on housing develognaEna means of spreading the use of
researched materials; (v) small scale industriesbtolding materials at the community level
shall be promoted; (vi) the use of local buildingterials in public housing schemes shall be
encouraged; (vii) the use of building materialsttibause environmental hazards shall be
prohibited; (viii) the government shall encouragevate investment in building materials
production; (ix) the government, in collaborationttwproducers, shall review the price of
building materials to encourage the use of durabiéing materials; and (x) in order for the
building industry to play a significant role in tleeonomy, the choice of technology in the
construction of housing shall be made on the bakithe use of locally manufactured or
processed building materials especially where tduction process is high in labour content;
building processes that encourage adoption of gpjate technologies and combine the use of
semi-skilled and unskilled labour; the productiord aise of the locally made building material
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are highly encouraged to enhance the adoption wf teehnology and combines the use of
skilled and unskilled labour.

On the issue of rural housing the policy stipulatest the government shall facilitate
implementation of the rural integrated programnies will:
a) Enhance rural economies that are aimed at iagsigiral families to construct and
improve their houses,
b) Create employment and income through the pramluadf building materials and
provision of basic services; and
c) Conduct education and campaigns to educateuts population on the value and
benefits of good housing.

Section 4.2.4.2 (xi) oftie policy states that the role and structure of BRU shogldelviewed in
order to facilitate dissemination and applicatidnt® research results. It is therefore proposed in
(Section 4.4.2 (iv)Xhat the institutional arrangement should be stie@th in order to facilitate
successful implementation of the policy.

Section 4.4.2 (iv)(7)further notes that the Building Research Unit Wik a Government
Executive Agency in the human settlements developnsector, which would assist it in
improving housing conditions in both urban and kuaeeas; in particular, the agency was
expected to offer the following:
(a) Conduct research and offer technical solutionsdosing problems of the low-income
groups;
(b) Carry out applied research aimed at finding pratteolutions to intermediate housing
problems facing the people;
(c) Offer consultancy services to the public on buiidamd construction; and
(d) Collaborate with the Institute of Human Settlemestadies (then Institute of Housing
Studies and Building Research) of the former Arbfistitute and other institutions on
common areas of research.

i) The National Construction Industry Policy, 2004

Since the 1990s there has been a marked increasecobrdinated initiatives geared towards
fostering the construction industry. The constiuttsector needed a comprehensive policy to
ensure compliance with the national, social andvergoc development objectives and goals. The
Policy aim at attaining the requirement of the Niaéil Development Vision 2025

Among the main objectives of the National ConsiarctPolicy that are relevant to NHBRA
activities and operations in attaining materialsl #&&chnologies are to support socio-economic
development activities such as road works, watpplsy sanitation, shelter delivery and income
generating activities; to ensure application ofcpcs, technologies and products which are not
harmful to both the environment and human health.
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More specifically,Section 8.1.9(c)f the policy provides that the government shetinpote the
optimum use of low-cost and local building mateyjahnovative technologies and practices. It
further stipulates that the government shall feaddi self-help initiatives and informal sector
activities for adequate shelter delivery particiylahrough provision of building designs and
construction practice guidelines. This will hel@ tlow-income earners and people with special
needs including the aged and those with disalitithave at least a house of minimum required
standards.

iii) The National Science and Technology Policy, 1996

Among the general objectives stated in Section fléhe policy includes promoting new and

emerging technologies with a view to acquiring daltg and capacity to embark on the
technologies.

Section 31 of the policy describes the objectivehaf building and construction industry and
among other strategies it stipulates thus, "indind and construction industry, efforts shall be
directed to strengthening institutions dealing wathlding in order to develop and promote the
use of locally available, adapted designs, andraltere building and construction materials for
construction.”

iv)  The Urban Planning Act No 16 of 2007

Section 7-(4) and 5(q) of the Act provides thathe Minister for urban development may, by
order published in the Gazette and after consahawith the Minister responsible for Local
Governments, designate anybody or organ establiblgedn written law to be a planning
authority or joint planning authority for the pugas of this Act. A planning authority shall in
that capacity encourage the private sector to &g contribute towards housing provision.

The Second schedule sub-section 2(b) provides dhéewt of redevelopment schemes which
includes the housing demand analysis that shouttpase strategies for —

(i) Encouraging individual home ownership: and

(i) Empowering the private sector to effectivelyntribute towards housing provision.

Section 270f the Act provides for matters that have to besadered in all planning schemes as
have been mentioned in the third schedule of the Rart B (1) (c) of the third schedule
provides for the reservation of areas, zones aegd & the planning schemes for industries of
various classes, warehousing and service tradeanyrparticular industry or trade including
informal sector development: small scale industf@sthe production of low cost building
materials.

v) The Local Government (Urban Authorities (Developmeh Control) Regulations,
2008 (GN. No. 242)
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These regulations are made under Sections56 anaf5Fhe Local Government (Urban
Authorities) Act (Cap 288) as Revised in year 208@rt VIl sections (a) to (k) of the
regulations provide provisions on buildings. In tmadar, regulations 161 to 191 provide
provisions for foundations, floors, wall and roofs.

According to regulation 168.-(I), the foundatiorfsath walls, pillars or posts shall be of concrete,
dressed stone or good sound burnt bricks laid inecé mortar or other suitable or substantial
material, and shall be laid at such depth as tarse& solid bed for building on, and in the case
of wall.

Regulation 170 describes the building suitablefloor construction. Floors may be made of
concrete, stone, good sound burnt brick, hydraickwood or other material approved by the
Authority, provided that, in the case of woodenoff® on the ground floor of a building, the

Authority may require the concreting of the growmtlerneath and the rat-proofing or mosquito-
proofing of any space between the floors and toergt and provided further that the Authority

may, whenever it thinks fit, require a floor todfeconcrete.

Regulation 171 provides the provisions for the malie not permissible for wall construction.
The regulation says “No external wall shall, exogph the written permission of the Authority,
consist of any temporary erection of wood, clothnvas, grass, leaves, mats or any other
inflammable materials, and no veranda or balcorall ¢¥e closed in with any material except
wire gauze or glass without such permission, predidlways that where a building abuts on a
main road its walls shall not be constructed ofwgated iron.

Regulation 174 (1) states that walls may be bdittamcrete, concrete blocks, stone, good sound
burnt brick or other similar material, or of galvsed corrugated iron or other material approved
by the Authority; while regulation 175 (1) statdwatt every wall built of concrete, concrete
blocks, stone, good sound burnt brick or other Isiminaterial shall be properly bonded and
solidly put together with mortar, and all returnliwand partition walls shall be properly bonded
to the wall adjoining them. Sub-regulation (2) stathat, notwithstanding the provisions of sub-
regulation (1) the authority may from time to timeescribe the manner of bonding of building
materials depending on the change in technologsth€y regulation 188 (1) states that every
roof shall be constructed of wood, iron, tiles trey impervious material.

It is clear from these government provisions tlegfutations do exist that guide NHBRA on the
use of different building materials for housing staction. Despite the fact that many policies
provide and promote the production and utilizatioh affordable building materials, the
regulations give the emphasis on the safety, atsthand durability.

It has to be noted, however, that specific andrsg@act on building and housing do not exist in
Tanzania. The extent of use of affordable buildimgterials is discussed in the ensuing chapters.
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2.3 Institutional Framework for Affordable Housing

The role and mandate of NHBRA with respect to resean building materials and technology
and dissemination/promotion of the same for paldity affordable housing is based on an
explicit or implicit assumption that NHBRA has teollaborate with diverse community of
stakeholders. These include several institutiorst tthe issue of building materials and
technologies; or have roles that complement angpatighe functions assigned to NHBRA.
Some of the institutions are customers and othersappliers. Customers include: the central
and local governments departments; government &geand parastatal organisations such as
the National Housing Corporation (NHC) and the Mam#l Education and Training Authority
(VETA); research and training institutions; civibaety organisations. The later include NGOs
such as Centre for Community Initiatives (CCI), fpssional associations and religious
organisations; international agencies that incluéieHabitat, UNDP, NORAD and the private
individuals.

NHBRA does not seem to have fully transformed comsueate with the changed socio-political
and economic trends in the country. Although, icerdg years, NHBRA has cooperated with
many institutions, the collaboration with the ptvasector which is the main promoter or
supplier of housing in the country, is overall weak

« 2.3.1 Central and local governments departments

NHBRA is collaborating with government ministriemda departments in issues related to
building materials and technologies. The agencguisently collaborating with the following
public institutions:

* Ministry of Education and Vocational Training (MoEY,

* Ministry of Health and Social Welfare (MoHSW);

* Ministry of Justice and Constitutional Affairs (MAE

* Ministry of Lands, Housing and Human Settlementsdd@ment (MLHHSD);

* Ministry of Home Affairs - Prisons Department;

* TPDF including JKT and

* Prime Minister's — Regional Administration and LbGovernment (PM-RALG).

Whilst NHBRA has to intensify linkages with the yate sector, seeking more government
political commitment and support is equally impattdUnless the central and local governments
show their commitment to support the use and prertted NHBRA materials and technologies;
the growing challenges including those associategld the liberalised importation of building
materials that NHBRA is facing and most importantliye housing quagmire, are likely to
worsen.
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2.3.2 Government agencies and parastatal organisatis

Several agencies and parastatal organizationsboofite with NHBRA in various aspects. The
key institutions and their roles are listed in TabI1.
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Table 2.1: Key government agencies and parastatatganisations

S/N | Institutions Function or Role or Input

1. National Housing Corporation (NHC) Has sharddrmation and
acquired NHBRA technology

2. National Construction Council (NCC) Providediad

3. National Environmental Management Council (NEMC)) Shared environmental issues

4, Small Scale Industries Development Organisgi®BO) | Share technologies

5. National Land Use Planning Commission (NLUPC) cliange information and

guidelines on land use

6. Professional Boards: Engineers Registration @oar Shared professional
(ERB), Contractors Registration Board (CRB), Arebis | knowledge
and Quantity Surveyors Registration Board (AQRB)

7. Transport Authorities: Tanzania Railways Authori Provide transportation
(TRA), Tanzania Zambia Railways Authorities services for building materials
(TAZARA)
8. | Tanzania Bureau of Standards (TBS), Testirngudéing materials
9 National Development Corporation (NDC) Informatiand technical
support
10. | Tanzania Electrical Supply Company Limited Provide electricity
(TANESCO)
11. | Commission of Science and Technology (COSTECH) Advice and access research
funds

Source: Fieldwork study, April 2014

2.3.3  Training and Research Institutions

The institutions in this category that works withet NHBRA include: schools, colleges,
universities and vocational education training atttes. They share information and technology
and offer staff training. Some of the key instibus include: Ardhi University (ARU), the
University of Dar es Salaam (UDSM) especially thall€je of Engineering and Technology
(CoET), Dar es Salaam Institute of Technology (Dilg Vocational Education Training
Authority (VETA) and the Tanzania Industrial ResdaDevelopment Organisation (TIRDO).
.NHBRA also provides industrial training (IT) oppamnities for students from ARU, St Joseph
University, DIT UDSM, etc

2.3.4  Civic Society Organisations

NHBRA has also been collaborating with Norn-GoveentnOrganisations such as CCI, the

WAT-Human Settlements Trust (WAT-HST), the Habi@at Humanity Tanzania, the Research

and Poverty Alleviation (REPOA), the AssociationLafcal Authorities (ALAT), the Institution

of Engineers Tanzania (IET), the Association of §ldting Engineers Tanzania (ACET), etc.

NHBRA has shared information and technology orpitsducts as well as accessed knowledge
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from these institutions. Table 2.2 displays an gxXanof institutional arrangement for affordable
housing scheme in Miyuji Dodoma.

Table 2.2: CCI - NGO collaboration for Affordable Housing delivery in Miyuji, Dodoma

Actor Function/Role Remark(s)
National Housing Building » Offered technology Has no office branch in
Research Agency (NHBRA) | « Trained CCl technical Dodoma
officials
Centre for Community » Disseminated NHBRA » Seed money has been used
Initiatives (CCI) technology to establish revolving fund
» Trained members of the operated by the Sejeseje an
Federation Muungano Housing
« Offered loans through fund ~ Cooperative Societies;
obtained from Shack » CCI has technical support
Dwellers International staff in Dodoma
Federation of the Urban Poor « Mobilised and provided Have more than 2,000
(FSC) loans to members, members in Dodoma

» Facilitated households to
secure micro-loan from the

CCl
Households (HH) » Applied for loan and repaid ¢ Low income households
in four years, * Have no capacity to
» Manufactured interlocking purchase own machine
bricks,

 Built the houses

Source: Fieldwork, April 2014

2.35 Local community members and the public

NHBRA undertakes community awareness and trairontgousehold members in villages and in
urban centres by conducting exhibitions and trgroh community members on how to make
and use bricks and tiles. Demonstration structuresuding houses and office buildings, have
also been erected in urban and rural centres faiqpawareness creation.

2.3.6 Development Partners (Donors)

NHBRA collaborates with several international orngations in various aspects including
technical and financial support. They include: thieited Nations Development Programme
(UNDP), the United Nations Human Settlements Progna (UN-Habitat), United Nations
Industrial Development Organisation (UNIDO), theitdd Nations Environmental Programme
(UNEP), and the International Labour Organisatit®j, etc.

19



2.4 The Housing Finance Project

The formal housing construction sector in Tanzasismall and is largely being undertaken by
the public sector either through NHC, the TBA orotigh social security funds and some by
private individuals. The private or’organized” deer/builder market is equally small. The
private housing promoted by NHC and TBA led to Iyxwnits aimed at up market social

groups. Among the reasons given by real estatelagaes for the lack of organized multifamily

residential development in Tanzania is high costcofstruction using imported building

materials.

The Housing Finance Project (HFP) addresses the @freleepening reforms in the financial
sector and an enabling environment for privateaseattivities under the growth of the economy
and reduction of income poverty. Component Ilifed HFP project provides for the housing the:
“expansion of affordable housing supply’”. A rangke noeasures are listed that have to be
undertaken, including promoting the use of low-amststruction technologies as a way to make
housing more affordable. One of the activities uirtties component include promoting the use
of low-cost construction materials, technologies! aesign that make formally built housing
more affordable.

The objective, therefore, is to introduce and tonpote building material technologies and
design that are not only low-cost but can also lassyproduced to meet the construction
demands of the sector. Some of such building tdolgres have already been tried and tested by
the NHBRA, and several other players in the seateralso exploring and introducing new low-
cost technologies for building construction. Howe\their market penetration has been limited
so far due to the lack of production capacity dmellack of awareness on the NHBRA building
materials and technologies in the market. The Hédctherefore fill in the gap by providing
support to NHBRA and other critical capacity builgirequirements building materials and
technologies, including dissemination.

2.5 Emerging Issues

Four major issues that emanate from the reviewhefimstitutional framework for affordable
building materials and technology are:

1. There are supportive international conventions a8 as various national policies that
promote and support core activities of NHBRA,

2. The role and mandate of NHBRA with respect to regean building materials and
technology and dissemination/promotion of the séongoarticularly affordable housing
is based on an explicit or implicit assumption thN#iBRA has to collaborate with
diverse community of stakeholders. Generally, NHBR&s collaborated with many
public institutions. However, there seems to belknaadlaboration and engagement with
the private sector actors. The private sectorasmin promoter or supplier of housing in
the country;
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3. Whilst NHBRA has to intensify linkages with the yate sector; the importance of
government/political commitment and support carbetnderestimated.
4. NHBRA can be the key player in the implementatibthe National Housing Finance

Project but needs capacity building. However, asent it has no capacity to meet the
HFP provision.

21



Chapter Three

NHBRA Institutional Review
3.1 Introduction

This chapter provides a description of the hisardevelopment of NHBRA and its institutional
transformation since the 1970s. The vision and ionisef the institution, resource capacity and
SWOC analysis are also described in the chaptele wiends with emerging issues.

3.2  Historical Development of NHBRA

Since independence there have been a number ofrmgoest-led initiatives geared towards
fostering the local construction industry. Amongerth are: establishment of the Building
Research Unit (BRU) in 1971 and the Tanzania Bure&uStandards (TBS) to support
production and utilization of local building matas, standards and specifications; establishment
of the National Construction Council in 1981 to qate the development of the construction
industry; formulation of the Construction Indusdevelopment Strategy in 1991 to guide the
development of an efficient and effective consinrctindustry; establishment of vocational
training centres, expansion and improvement ofimgi institutes and universities so as to
address shortage of skilled manpower in the coctstiu industry; and the establishment of
regulatory institutions in the Construction Indyssuch as the Contractors Registration Board,
Architects and Quantity Surveyors Registration Bodrown Planners Registration Board, and
Engineers Registration Board. The regulatory bodiese established to register, regulate
activities and develop contractors, consultants@oéessionals in the construction Industry.

The National Housing and Building Research AgendiABRA) formerly, National Housing
and Building Research Unit (BRU), has been reséagcéind developing building materials and
affordable technology over the last four decadegh\Whancial support from the Kingdom of
Norway through NORAD, BRU was established as aam$eunit under the Ministry for Lands,
Housing and Human Settlements Development. The Bgiam Building Research Institute
provided professional support services to the BRtdughout the early years up to 1985. The
initial mandate of BRU was to provide technical goipt for housing construction in the country
through enhanced use of local building materialsis Tinstitution came about at the time the
government was devising measures to curb the gmphaasing problem in the country. Some of
the housing measures that were carried out comtdlyneith the setting up of the BRU included
the National Sites and Service Schemes, which épldced the Squatter Demolition Scheme of
the earlier years. The launching of the Tanzaniastig Bank (THB) followed in 1973 and its
subsidiary company, the THB Estates Company foltbweereafter. BRU and THB Estates
Company collaborated in setting up schemes for asitnation purposes. In the early years of
the BRU, there were concerted efforts towards waykwvith the other housing agencies in the
country. For instance, the National Housing Corponathat had been set up in 1962 had two
subsidiary companies that made use of the resdardimg from the BRU. These were the

Kisarawe Brick Factory Company and the Tanzaniac@xa Articles Company (TACONA).
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The governments’ expectations from the BRU wereomdy limited to researching on building
materials and technology, but also included broagi@ndate of developing technical capacities
in four key areas; namely:

() BRU as a science and technology incubator for adpwed) materials and technology that
would be used in the construction industry to prtemihhe use of durable and affordable
materials. This function persistently featured faes key area of focus of the BRU, now the
NHBRA,

(i) BRU as a technical service organisation that rebearon architectural and construction cost
with the aim to improving on house design layoyigedfications and cost of housing
building;.

(i) BRU as a repository of housing building dateat will inform decisions in the housing
industry; and

(iv) BRU as a technical advisory service organisatiorthe areas of compliance to house
building regulation, standards and related deveklgmontrols.

BRU was set up to provide technical support relatetousing construction by increasing the
use of locally available building materials with gasis on;

* Durability of the houses;

» Affordability;

» Capacity building;

* Research on building materials and technologiepplied level,

» Design of improved house layouts;

* Provision of data sheets on building materials methods of construction, and

* Analysis of the financial aspects of building counstion.

As a result of these broad mandates, the BRU cboué¢ a number of activities in the country during
its early years of operation which covered theolelhg areas:

(i) Set-up materials laboratory at its headquartefglwenge Dar es Salaam city, to develop
alternative building materials using locally avhilaraw materials and appropriate building
technologies both for production of buildings amdduction of materials;

(i) Conduct convenient Housing condition survey thraughthe country to determine levels
of compliance with set standards and general régak and

(iiDevelop national building regulations that wegxpected to form the basis of all approvals
of house construction. The first draft was mad&9@5, and subsequent versions in 2001
when the task of developing the regulations wassteared to another government agency.

Generally, BRU lived to the expectations of the gyonment and recorded to the wider public,
successes in many of the activities it executedhWrowing economic difficulties and low
capacity in attracting technical cadres especialyhe areas of civil engineering, architecture
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and quantity surveying graduands, BRU lost soméatofcore functions to other agencies
altogether. In 2001, the BRU was transformed intGavernment Agency. The Agency was
entrusted with more or less the same mandate.

3.2.1 Institutional Transformation of NHBRA

Establishment of the National Housing and Building Research Unit (BRU)
Since its establishment in 1971, BRU now NHBRA, lbpgrated under five distinct central
government institutions indicated below:

* Ministry of Lands, Housing and Urban Developmer&ql - 1984)

* Prime Minister's Office- PMO (1984 - 1985)

* Ministry of Water, Lands and Urban Development 98987)

* Ministry of Local Government, Marketing and Cooper@ (1987 - 1990)

* Ministry of Lands, Housing and Urban DevelopmemivriMinistry of Lands and Human

Settlements Development (1990 - 2002)

Transformation of BRU to NHBRA

Following the implementation of the Civil Servicef@rm Programme (CSRP) which started in
1998, in August 2001 BRU was transformed into aegoment executive agency, under the
name National Housing and Building Research Age(dMBRA). As a semi-autonomous

institution established under the Executive Ageschct, 1997(Act No.30 of 1997) and

subsequent Regulations 1999, it remained undeMinéstry of Lands, Housing and Human

Settlements Development.

There were two main reasons for the transformatioese are:
I.  To reduce the burden to the government
* By transforming the organisation, into a semi-agtoous government agency, it was
expected to reduce burden to the government byrgemg revenue through doing
research on building issues and offering consujtaservices in design and
supervision of buildings to the public at cost. Taeus of the institution was on low
cost construction of buildings and infrastructueevgces
 Through creation of own management structure, agtting away from being a
Department in the Ministry.
ii. To ensure efficiency of the organization
* Through transformation and specification of thections of NHBRA, to help in
increasing the performance of the organization.

3.3 The Vision, Mission and functions of NHBRA

The Vision
NHBRA's vision is to be the Centre of excellencer@ésearch for affordable and adequate

housing and appropriate technology on habitat sgu@anzania by the year 2025.
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The Mission

NHBRA's mission is to provide Tanzanians affordabigh quality services and products of
appropriate housing materials and technologiesrédthice construction costs through innovative
solutions to satisfy customer needs for improvesltshand hence quality of life.

In pursuit of its mission, the agency is guidedfive values namely: productivity, innovation
and entrepreneurship; quality and best practicestoooer care; professional and ethical
standards; and responsibility to society.

Functions of NHBRA
In order to achieve the above, NHBRA operates vesareas:

I. Conduct research on building materials and buildeatynology at applied level;

il Collaborate with the central and the local govemimauthorities, NGOs, CBOs,
development partners and individuals, in the foatiaoh and training of grass-root
building construction and production teams/brigades

iii. Promote capacity building (i.e. technical, finahciand managerial) of all actors
involved in shelter delivery and human settlemelatgelopment;

iv. Ensure that planning, legislation, building regiliat standards and other controls are
consistent with capabilities, needs and aspiratiofisvarious sectors of the
population;

V. Promote the production and use of local and affeedbuilding materials;

Vi. Demonstrate the use of local building materialst an

Vii. Advise the government and the public on mattersapeng to housing and human

settlements issues.

Strategic objectives
According to the NHBRA Strategic Plan, the strategjjectives of the Agency are:

I. To ensure that research information on building emals, housing and human
settlements development issues is made availablee®t customers’ needs in the
required time scale;

il. To increase promotion efforts so that for every h00ses built within five years in
each geographical zone, 10 are constructed usifggdable and durable local
building materials (LBM) and appropriate technolsggommended by the Agency;

iii. To provide high quality building research and edtacy in construction services;

Iv. To satisfy NHBRA'’s customers by providing produetsd services in the required
time, quality and quantity; and

V. To improve financial management and sustainability.

3.4  NHBRA Organizational Structure

In the earlier stages of its operation, BRU wasepattment within the Ministry of Lands,
Housing and Urban Development. After being tramefmt into an Agency, it became semi-
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autonomous with specific departments or units. fEgB.1 presents the organogram of the
NHBRA.

Figure 3.1: NHBRA's Organizational Structure
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Source: NHBRA Performance Appraisal Report of 20038

NHBRA is under the Ministry of Lands, Housing andirhlan Settlements Development and
guided by the Ministerial Advisory Board.
At present NIIBRA has three departments which aaded by the managers and structured as
follows:

) Department of research and development laboratories

i) Department of Business Support; and

i) Department of consultancy.

It is clear from the organisation structure (Fig@jeit lacks an important department that ought
to deal with information and dissemination of NHBR®oducts. According to the interviews
these functions are being handled by the businegpdt Department, and this is considered as
non optimal arrangement. In addition, there is adnt restructure the existing organisation
structure so as to harmonise the existing units dmcéway with apparent overlaps between
housing construction techniques, design and costngagconstruction.

It is also noteworthy that the institution is higldentralised and does not have branches in the
up country regions or zones.

3.5 NHBRA Resource Capacity

Personnel

In terms of personnel, NHBRA has staff membersllimliaciplines that are relevant to research
and dissemination activities in building materiaigd technologies. At present, the agency has a
total of51 staff members, which include: 1 mechanical ezgin7 civil engineers, 2 architects, 1
sociologist,2 economists, one marketing and onernmétion officer. However, despite being a
research institution, NHBRA has only one PhD hqlaenme Masters degree holders. There rest
are technical staff and supporting staff. Consiagthe number of staff with MSc degree on
post, it would appear that their capacity has negrnbeffectively utilized to fulfil the core
function of the institution. For this reason thé@s not been much in terms of publications in
recent years. This suggests research culture hasatated and would thus require extra efforts
to revamp it. On the other hand the shift and pesfee for consultancies rather than research
among the staff, poses practical challenges péatiguwith regard to workload distribution
between the two core functions.

Buildings Support Facilities and Equipment

NHBRA has the following facilities:
i. Staff Offices and library 180
ii. Laboratory with various machines such as soil {@sachines which are modern),
concrete tests, Cinva-Ram block making machinesvémdting table. for carrying out
tests of materials and produced products.
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iii. Warehouse 80 M
iv. Cafeteria 25m
v. Open yard 600

Generally, the available laboratory equipment adeand out of date. Others have broken down
and are thus grounded. The current infrastructndeeguipment that NHBRA has, therefore, are
not adequate to effectively execute its mandatecoAting to the interviews with NBHRA
official some of the facilities and equipment whiahe lacking are steel and timber testing
machines, modern equipments for road constructiatenals and road compactness testing.
Outdated machine include concrete strength testiachine.

Financial Resources

Although NHBRA is a government Agency which is sopgd to financially be self reliant, it has
and continue to depend on the government subvemtioB3 percent of its operations costs.
Indeed, all salaries of its staff come from thegrovnent budget allocations.

Figure 3 shows the trends in government subventioddHBRA. The Figure shows that over the
ten year period NHBRA had been receiving funds kbsg its requirements. In the 10 year
period, NHBRA had been receiving between 53 ang@ged8ent of the requested funds. This had
affected the capacity of the Agency to deliver @imid) materials and technologies to a large part
of the country.

Figure 3.2: The Government Subvention to NHBRA 2002-2012/13 period (Figures in
TShs)
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Source: NHBRA, April, 2014

Apart from annual budgetary allocations, NHBRA @8 various research activities and
consultancy services that earn it finance and gihadtucts:
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I. Offering consultancy in design, costing and suseowi particularly of low cost,
hence construction and advisory services on maitatsrelate to building materials
and technologies and affordable shelter;

il. Training courses and seminars on affordable housing

iii. Contracted socio-economic surveys and researchoosirilg and human settlements

iIssues;
Iv. Testing of building materials and structures,;
V. Carrying out site investigations such as soil asialy
Vi. Building contracting and providing carpentry seedg
Vii. Renting out office space, equipment and instrumems

3.6 SWOC Analysis

In order to get deeper insights into the capacitg aonstraints of NHBRA to discharge its

functions, this section presents an evaluation BIBRA using the SWOC analysis. SWOC

analysis was preferred to PESTEL model, because atad information on the specific issues
were not available (Appendix 4). The Strengths, kMieases, Opportunities and Challenges
facing the Agency were examined as presented below.

Strengths
I.  NHBRA s a legal entity and well-established gowveemt institution that came into being

by the Act of the Parliament 30 of 1997 ( NHBRAGtAof 2009)

ii.  NHBRA has a total of 51staff on post (24 profesalerand technicians) permanent staff
with relevant skills in the field of housing andilding research and technologies

iii.  NHBRA has staff members with rich experiences indwecting training in affordable
building materials and technologies,

iv.  NHBRA has developed a number of products- technetognd building materials that
are acceptable and used in different parts of detry;

v. Technologies and building materials that have beeveloped by NHBRA (e.g. sand
cement interlocking blocks) have been adoptedrgel@ousing projects;

vi. NHBRA has a strategic plan, with vision and strategbjectives as well as a business

plan;

vii.  NHBRA has operational policies and procedures;

vii.  NHBRA has basic research and working tools, andlitias including offices and a
laboratory.

Weaknesses

i.  Inadequate staff members with requisite researitls sleeded in research;
ii.  Low commitment of some staff members;
iii.  Low capacity for product promotion and disseminatio
Iv.  Lack of impact or outcome assessment of the ud8H&ERA products;
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Vi.
Vii.
Viii.

Xi.
Xii.
Xiii.

Xiv.

XV.

XVI.
XVil.

Poor marketing strategies for NHBRA products

NHBRA has a small piece of land with little roonr Expansion.

Quality management system has not been operasedali

Lack of succession plan (aged staff members);

Low staff retention capacity;

Over-reliance on government subvention for reseanchother operational activities;
Over centralisation of NHBRA activities in Dar eal&m;

Insufficient (weak) links with the communities, yate sector, LGAs and academic
institutions;

Failure to tap into the unfolding opportunitieshigh demand for building materials and
technologies in the country;

Low research and innovation capacity;

Weak institutional and inertia to reform;

Un-operationalised customers satisfaction system

Little dynamism in resource mobilization; and

Opportunities

Vi,

Existence of supportive national policy environm@nacro and micro policies);

Growing needs for NHBRA affordable building matéaad technologies;

High potential collaboration with R&D institutionand technical institutions (e.g.
universities, COSTECH, VETA);

Increasing potential of large scale users of NHBRAterials and technologies (TBA,
NHC, Pensions Funds, Watumishi housing scheme);

Existence of potential partners focusing on lonome housing NGOs (e.g. Gold, CClI ,
WAT-HST);

Increasing popularity of alternative non-convenéilomaterials and technologies

Challenges

Vi.
Vii.
Viii.

3.6

Misconception about NHBRA materials and technaeg{quality concerns);

Increasing competition from especially attractived acheap sources of conventional
building materials and technologies;

Non availability of NHBRA materials and technologji@ the market

Undeveloped market outlets;

Lukewarm attitudes on NHBRA products;

Absence of requisite regulations, standards andications for NHBRA products;
Inadequate financial resources for Research anélBewment (R&D);

Preference for consultancy over R&D among most NARBRff; and

Low affordability among most low-income household.

Emerging Issues
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Specific issues that have emerged from the NHBRstutional review include:

1.

NHBRA is an old research institution in Tanzaniattlihas specialised on building
materials and technologies. It has grown from aadepent of the Ministry of Lands,

Housing and Human Settlements Development to a-aatobhomous agency of the
government. The transformation has implied moretions and expectations;

Apart from the view that the research capacityhaf éxisting professional staff is low,

technical staff members on posts are inadequate gamerally the staff have

unfavourable age profile, several will retire witlihe next five years;

The weaknesses and challenges of NHBRA outweiglstitengths and opportunities.
Although, NHBRA has the ability and experience iavelopment of material and

technologies that use local available materiak turrently handicapped to deliver to the
requirement of its establishment, let alone thedbjes of HFP;

The increasing role and mandate for NHBRA in thenhno settlements development,
sector in the vibrant construction industry in Tamza, requires a more robust
institutional capacity and reforms; and

More political and financial resources support aecessary if NHBRA is to be

transformed into the reputable research institutionthe building materials and

technology, that can play significant role in faating the implementation of the

Housing Finance Project.

Considering the limited resources available for dhganisation for research, the focus
on consultancy, seems to fill in the void creatgdhe failure to conduct research
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Chapter Four

Review of Experiences from Selected Countries

4.1 Introduction

Non-availability of affordable housing especialtyr flow income households is a problem most
developing countries are far from resolving. In theest to improve accessibility to affordable

housing; enhance the quality of life particularljnang the poor; and address the growing
housing deficit for low income households, variamuntries in the developing world, sub-

Sahara Africa being no exception, have initiated anplemented various programmes and
projects, carried out research as well as revietugitting codes. Most activities among the

programmes/projects and research engagements akelerto improve housing for the poor

have paid attention to the need to explore and ngseconventional building materials and

technologies. The search for and promotion of diibte non-conventional building materials

and technologies stem from, among other things,rtappropriateness and increasing costs of
conventional building materials and technologieshsas cement-sand blocks, steel, aluminium,
corrugated iron sheets, paint products etc. Thevies including research implemented to

promote non-conventional building materials andhitedtogies in selected countries (Kenya,

Zambia, Zimbabwe, Sudan and India) in the nexti@ect

4.2  Use of Non-conventional Materials and Technolags in Kenya

In Kenya, shelter is a basic need which is recognized in thiedb rights in the national
Constitution. The Ministry of Lands, Housing andbdin Development, the National Housing
Corporation (NHC) and research units of universitend other stakeholders in the housing
sector are responsible for delivering affordablediog to Kenyans. The Ministries’ target is to
deliver 300,000 housing units per year so as toemsdhe existing housing backlog and meet the
annual housing needs which are estimated to bet ABO,000 units per annum.

At present, most home-builders use conventiondding technologies and materials such as
cement and iron sheets. However, the rising pra¢e¢sese materials and other housing elements
amidst low incomes among the majority of urban desis have made these materials
inaccessible to the bulk of low and middle incomeseholds.

In a bid to promote mass production of houses asgpand to the public call for supply of
affordable building materials and technologies, @wernment of Kenya and other stakeholders
including the National Housing Corporation (NHC)daimstitutions such as the University of
Nairobi and the Jomo Kenyatta University have @dd@n initiatives to research on and promote
the use of non-conventional building materials tauthnologies.
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Already, in the late 1960s the Government of Kenyi#h support from the SIDA, established a
Housing Research and Development Unit (HRDU) atWhneversity of Nairobi. Later HRDU
was transformed into HABRI i.e. a full-fledged raszh institute (the Housing and Building
Research Institute) with expanded mandate and inwtthat include matters that concern
research on and dissemination of findings on canstm industry, Therefore, HABRI became a
key research institution on low-cost housing angrapriate technology (Eresund, 1997).

Therefore, at the University of Nairobi, the SchadlBuilt —Environment is the unit that is
responsible for research on building materials guthnologies. In 2012, NHC identified and
resolved to build a factory to manufacture and suppanded Polystyrene (EPS) panels. This
factory is intended to produce quality and affotdatonstruction materials (panels) using the
new technologies that can facilitate provision deguate and affordable housing. The EPS
panels are intended to substitute traditional megesuch as blocks and stones used in erecting
walls, stairwells, floors and roofs and are expadte reduce construction periods as well as
direct and indirect building costs.

EPS panels are considered favourable materiabiostouction because they meet several criteria
including affordability, availability, safety, setty and efficiency in terms of construction
speed. Apart from these qualities, the use of E®%Ip is said to have other positive impacts
including: employment creation; environmental conagon and support of mass production of
housing. In addition, it is quite easy to worklwEPS panels during the erection phase; in fact
EPS allows easy creation of necessary spaces sumbeaings, plumbing and electrical fixtures
before the application of concrete. Other charaties that have made it advantageous to use
EPS as a new affordable construction material astinblogy in Kenya include: high load
bearing capacity at low weight; sound, fire andthesulation; long life and low maintenance
and light weight and economic construction.

In an endeavour to promote affordable housing agumide the Department of Housing in the
Ministry of Lands, Housing and Urban Developmens leatablished in all Counties and Sub-
Counties “Appropriate Housing Technology Centresithwmachines for making building
materials such as interlocking soil cement bloakd bricks and stabilized soil cement blocks.
Cinva-Ram type of manual compress machine is afsenl to produce blocks/bricks.

The interlocking soil-cement and blocks have sdvadaantages over conventional materials.
For instance, being made of soil, often they aglyeanade at the construction site; they are
environmental friendly as they are not kiln firékle production is labour intensive and thus has
high potential to create employment and income.

In order to create favourable legal framework f@e uand promotion of non-conventional
compressed materials such as soil cement blocksbankls, initiatives have been taken to
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embark on participatory review of the building ced€ode 95 which was officially adopted by
the Government in 1995 allows the use of populat emmovative materials and alternative
building materials. At present, this code is baiegsed; the review is intended to permit the use
of new innovative building materials such as PV@firmy sheets, interlocking bricks and pre-
fabrications etc. Ultimately, the aim is to fa@le fast and effective delivery of affordable
housing to meet the demand.

Despite initiatives taken to promote non-converdldouilding materials and technologies their
use in housing in Kenya remains limited. This isnarily because the use of non-conventional
materials and technologies such as interlockingcgmnent bricks and blocks is often associated
with the poor. Also there is a misconception theg final product is of low or inferior quality.
Whether or not the review of the building code wilbke a difference remains to be seen.
Suffice to note that the misconception about namveational materials is a problem that has
been observed in several other countries.

4.3 Rammed Earth and Compressed Earth Blocks in Zilmabwe

Prior 2004, the Zimbabwean Housing Standards anmdr@loAct and Model Building By-laws,
the instrument governing housing development, dil allow the use of non-conventional
materials such as farm bricks and stabilized soitks. Following the amendment of the key
provisions (through Circular No. 7 of 2004), theeusf non-conventional materials was
authorized, primarily because the standards andatgns that existed before the review tended
to exclude the urban poor from urban housing. Rekehas shown that the use of non-
conventional building materials and technologieshsas rammed earth (RE) and compressed
earth blocks (CEB) makes housing cheaper by abOupet cent compared to the use of
conventional systems (Zami and Lee, 2009).

Discussing the inappropriateness of the pre - 2d0dsing Standards and Control Act and
Model building By-laws, in Zimbabwe, Mafico (1988jgues that the standards had become an
end in themselves because they were too staticnabdresponsive to the changed socio-
economic conditions (especially high poverty levelauthors’ addition) in the country. The
main qualities of CEB and RE which make them afivacand suitable for affordable housing
include low construction costs; earth is easy takwwith using tools and limited skills; it
thereafter facilitates self-help in housing (Kataye, 1983), has excellent strength, and requires
little use of energy and deployment of simple skédhd tools. In addition, it has good acoustic
and adaptability to the micro-climate prerequisitébat is, earth based materials are good
insulators (Cassel,1993). CEB and RE are repodgubliute 5.5 times less than concrete blocks
and consume 15 times less energy than burnt obkitks (Zami, 2008).

The changes and provision of the Circular No, Amitbstanding, some of the principal Acts
especially the Regional Town and Country Plannirgg #@main too stringent, suggesting that
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review remains inadequate in terms of facilitatiegpedition, development, use of non-
conventional materials and technologies and fatiig promotion of affordable housing.

However, despite the lukewarm altitude towards oomventional building materials and
technologies, stabilized soil bricks, CEB and RE axtensively used in promoting affordable
housing or the low income housing especially thosié by private individuals. Earth materials
and pressed and rammed technologies are largetiyfosevalling, while micro-cement tiles are
for roofing. Following the use of rammed earth (Ri) compressed rammed earth blocks
(CEB) several earth projects have been launchedddied out throughout Zimbabwe.

4.4 The Burnt and Sun Dried Bricks/blocks in Zambia

The Zambian National Housing Policy (1996) promotewl encourages the use of locally
available building materials. But, formal housinglidery programmes including housing

projects undertaken by the National Housing Autiyooin low cost housing have not adopted
strategies to improve and promote the use of lbadtling materials such as clay blocks and
bricks and sun-dried clay bricks. However, the infal housing sector, which currently

comprises over 70 per cent of the urban housingkstmas extensively used non-conventional
building materials and technologies to include Kihed, clay blocks and bricks and sun-dried
bricks. Using these technologies and materialsjrtftemal sector is reported to have been able
to deliver five times more housing than conventiomaterials and technologies (Mwango,

2007).

In this respect, the informal sector use of localilable materials and technologies in Zambia,
like other countries in the region including Narnailseems to offer one important lesson that
despite not being officially acknowledged, non-cemvonal materials and technologies have
huge untapped potential and are making in-roadsousing delivery particularly, among the
poor.

4.5 Non-Conventional Building Materials and Technabgies in Sudan

Residential areas in Sudan are grouped into faegosies namely, the 1st!%3rd and 4th class
areas. The first three zones refer to residentedsathat depict socio-economic groups namely
high and medium income; the limited income group #&w income group respectively. In
addition there are also informal housing areas;trabghese are in the peri-urban areas, where
the use of traditional materials or 4th class iswchant.

Following these housing categories, building matsrin Sudan are classified as follows:
a) Modern materialsrefer to concrete, red brick with cement mortment blocks and
corrugated iron sheets. These are materials tleaprascribed for housing development
in the first and ? class housing areas.
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b) Traditional permanent materialshese include red bricks combined with mud briakd
mud construction (walls); and sticks, thatch andirtroof) - they are largely prescribed
for 3%lass housing areas.

c) Traditional materials thatch for walls and roofing; or thatch and mutese are
materials that are commonly used in tHe(lass areas.

It is, however, noteworthy that earth is the maiiding materials for most Sudanese, even
in urban areas (Ahmed, 2007). Approximately betw86f and 90% of urban and rural
areas respectively use earth and timber matefiiils.use of bricks in house construction is
an old tradition (Lee, 1974) which was abandonethkyArabs but later re-introduced by the
British. A mixture of building materials such asdirwith mud mortar or brick (exterior) and
sun dried brick (interior) with mud mortar is alsgtensively used in contemporary house
construction activities.

The main non-conventional materials that are conmynosed in Sudan for roofing include
corrugated iron sheets, corrugated fibre cemenetsheeinforced concrete roofing slabs,
timber boarding and fired clay tiles.

Research on low- cost building technologies anceras in Sudan started since the 1960s,
when the Building and Roads Research Institute (BRRthe University of Khartoum was
established. The establishment of the National Cidouor Research (CNR) in the early
1970s marked the turning point for research aaiwiin Sudan. NCR later evolved into an
umbrella organization for all research institutig@ghmed, 2007). Most of the research
activities on the use of earth as a building matenave focused on treatment of earth
(ramming), mechanical stabilization (compressingdl @r chemical stabilization (cement,
lime, gypsum, bitumen and pozzolana).

Some of the major research achievements in buildiatgerials and technologies in Sudan,
include studies on rammed earth (RE), compresset bocks (CEBs) and stabilized soil
blocks (SSBs), low cost roofs, low cost foundatifmundation in clay soil, brick production
using gas kiln, cement placement with lime and ptara. In addition, there have also been
research activities in block making machines. Galhgrresearch in roofing systems has
been scanty. Underscoring limited research worksboidding materials, NCR (2002a)
reports that over a period of 20 year, that ismfré970s to the end of 1990s, only 16
publications were produced. On the other hand,tdueeffective dissemination of research
results, most of the research results remain ifvebef various ministries and institutions.
Subsequently the use or application of appropt@tecost building materials especially in
the housing sector remains very low.
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4.6  Use of Locally Available Building Materials inindia

In India the construction industry is one of thegést industrial sectors in terms of economic
expenditure, volume of raw materials and producesufactured, employment generated, and
environment impact. The steadily increasing denfanénergy-intensive building materials like
burnt bricks, steel, glass, cement, aluminium,tmlasand so on is projected to increase with the
population. For instance, brick making activitiesnieet present and future demand is expected
to lead to enormous loss of top soil of arable ldBesides, the huge energy demand for the
production of building materials put to questiore thustainability of the above mentioned
building materials. This is particularly becausewdyy but steadily production of building
materials is increasingly moving from highly derahzed and labour-intensive methods and
processes of production to centralized machineedfiadustrial mode (Reddy, 2004). Extensive
use of non-conventional materials will thereforet mmly drain energy resources but also
adversely affect the environment.

In India, research on alternative affordable buidgdmaterials and technology has largely focused
on energy conservation, concern for environmentimization of transport cost and maximum
use of local skills, re-use of industrial and m@imaste and recycling of building materials. The
Application of Science and Technology and Rurala&réASTRA) Program was established in
1974 as an integral part of the Indian InstituteSofence in Bangalore. The Institute was later
renamed the Centre for Sustainable Technologyjtaadne of the leading institutions involved
in research in building materials and technolognpe @f the key functions of ASTRA is to
research on and develop environmental friendly,rggneefficient, simple and sustainable
technology that optimizes utilization of local resces and skills (ibid).

Since the mid-1970, therefore, research and denedap activities undertaken by ASTRA have
involved not only the production and disseminatioih sustainable building materials and
technology, but also involved field trials and miag (capacity building). During the last two
and half decades, ASTRA has developed innovativlelibhg materials and technologies that
include stabilized mud blocks, steam-cured blockit{ure of lime, industrial waste/fly ash, clay
and sand), fine concrete blocks, rammed earth blaokid concrete blocks, lime and pozzolana
cement, soil lime plaster, composite mortar for omag, composite beam and panel roof,
reinforced brickwork/tile work for roof, rammed #arfoundation. During the period, over
12,000 units were built using this alternative temlbgy.

Despite the seemingly promising success achievedlSTRA, research and development efforts
in the area of appropriate and affordable materraladia is still limited. There is therefore a
large scope for research and development in dewmgognd promoting affordable building
materials and technologies particularly, with refere to optimal building design and planning
practices, understanding the demand and growtheofconstruction climate, assessing region
availability of local resources, raw materials/itshal for developing and manufacture of
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building products; and not least, developing buddalternative technologies to meet regional
specifics (Reddy, 2004).

4.7  Emerging Issues

1. There is an increasing acknowledgement that theesdional housing materials and
technologies are unaffordable, particularly by lameome urban households. At the
same time, there is much evidence to testify theally available building materials
and technologies are being informally used to iiatd access to shelter to particularly
the poor.

2. Local building materials and technologies reveatethe case studies (including RE,
CEB, kiln and sun dried clay bricks/blocks) seenmb& particularly used in poverty
stricken communities. These are also found to Berddble and better suited to
climatic conditions subsisting in the case studyntoes;

3. Although the information and data available coutd show the quantitative impact of
the largely informal use of the locally availableaterials and technologies such as
burnt and kiln bricks, stones, rammed earth (RE) @mpressed earth blocks (CEB),
sun-dried bricks or blocks, the literature showt ttieese have made a difference in
providing accommodation among the poor. Thus onddcargue that without these
materials housing conditions for the poor in thesentries would be worse.

4. One of the case study countries, namely, Kenyantpadio an interesting finding
concerning the use of EPS panel as a new non-ctamah building material and
technology. The EPS technology and materials aperted to be favourable for
construction because they meet affordability, amlity, safety, security and
efficiency in terms of construction speed consitlens. Besides, EPS panels have high
load bearing capacity; high sound, fire and heaulation; long life and low
maintenance and light weight and economic constnuct his is food for thought for
NHBRA and its partners to explore and break newgds.

5. In a number of countries research activities onding materials and technologies are
being undertaken by institutions that have stroegparch culture (i.e. universities or
large national research organisations). This igrgortant observation that constitutes
food for thought as one contemplates the futufdldBRA as a research institution.
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Chapter Five
Alternative NHBRA Building Materials and Technologies

51 Introduction

This chapter presents the types of materials andibg technology researched by NHBRA over
the last forty years. Discussed also are aspeets dbncern economic, socio-cultural and
technical acceptability of the NHBRA building masts and technology. In addition, the
knowledge on extent of adoption of the materiald sathnologies innovated by NHBRA are
also discussed.

5.2  Types of Materials

There are two major categories of building materiddat are used for low cost housing in
Tanzania. The first category is that of locally itatale that entail the use of local craftsmen and
skills in moulding them to meet functional requiremts of a shelter. The second category is that
which requires technology both in producing theemnats and in moulding them. Invariably the
locally available materials have a high resilietm@ards weather changes as they are adaptable
to the local conditions. However, if the use ofdlbg available materials is unchecked, they
could be a cause of depletion of the green strestiand destruction of the environment.
Generally, it is the combined use of these types tias over the years enabled communities
towards affordable housing both in terms of cost #&chnology. According to Mwakyusa
(2006), there are at least 11 different types oblly available materials that have been in use
over the years. The NHBRA has carried out studresame of these and implemented projects
as already summed up in Table 1. In a large nurobe&ases, NHBRA has also carried out
laboratory experiments on particular materialgléreand applications some of which have been
published.

There is clear evidence that despite the fact MéBRA owns a number of building research
laboratory equipment, it has carried out very leditwork in testing of building materials for
external organisations and individuals. Availabhformation from the NHBRA indicates a
growing number of research works between 1974 &8% {see Table 5.1). Thereafter, there has
been very little new research at least in termgublished findings. From interviews with
NHBRA staff at their offices in Mwenge, it is suggwe that the NHBRA has been
implementing some of the technologies in coopenatdith a number of organisations and in
particular community organisations as detailed a@er Six of this report.

5.3 Types and Evolution of Technologies

Apart from the list of materials that NHBRU andelatNHBRA have worked on, there are
several other organizations in the country thatehawerked on developing traditional materials
for construction works (Appendix 5). These incluke following:
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Vi.

Vil.

viii.

Xi.

Bamboo-past works on the use of bamboo in the countryinstdd to plumbing
system. It is a light material and highly resiliémtwind pressure and easy to work with
and speedy construction. Bamboo has not featurd&¢HBRA work despite its ample
abundance in some parts of the country. In somatdesa, bamboo technology has
eased emergency housing. Modular bamboo housetodedeby TRADA Technology
limited are gaining popularity in several countridsvakyusa, 2006).

Stone:Natural stones are available in most parts ofcthentry; igneous, metamorphic
and sedimentary rocks have been cut and used ildifgufrom time immemorial.

Sand Sand is fine aggregate, resulting from the ratdisintegration of rock. Natural
sand is available in most parts of the country mwodtly obtained from the sea or from
natural river beds.

Limestone Limestone is widely distributed in Tanzania andrks well as building
stone after being quarried. Once processed, itbeansed as mortar, plaster material,
white wash and for soil stabilisation.

Marble: Good deposits of marble exist in Mbeya region.ribfa is quarried and
processed to construction marble of high qualitynpared to some of the imported
marble.

Gypsum This material has not been used as a buildingemaé except in the
manufacture of cement. Gypsum can also be used plsséer material (stucco),
manufacture of plasterboard, and manufacture délimgi blocks and as bedding screed
for floor tiles.

Limestone and pozzolahdt is largely found in Arusha and Rungwe Distr{dMbeya
Region). A mix of lime and pozzolana is as goodoadinary Portland cement; as a
binder, as well as for making blocks and plasterifigis makes it possible to save on
cement use and thus lower construction costs.

Sisal: sisal fibre is used as strengthening agent t@eepasbestos and fibreglass and is
increasingly a component used in the automobileustrg, where its strength,
“naturalness” and environmentally friendly charaistecs are greatly appreciated. BRU
Research on use of sisal started in 1978.

Agricultural and industrial waste:A research carried out by BRU revealed
underutilization of agricultural and industrial wasfor housing. At Mtibwa Sugar
Factory, the molasses is poured along the factopasls so as to give a hard tarmac-
like surface. Molasses can also be used to prodeiieg boards such as soft/hard or
particle boards.

Sawdust and ChipsAustralia sawdust and chips are used to makewdilocks. This

is a well graded mixture of wood chips and cem&atwdust can also be used in the
production of clay bricks and manufacture of magmas oxychloride flooring
comprising 30% sawdust.

Coal cinder as building materiala research at Kiwira Mines in Mbeya Region has
revealed possibilities for coal mines waste.
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5.4  Economic, Socio-Cultural and Technical Acceptabty

The evolving technologies and improved use of lonaterials for construction are perceived
differently in the society. There is clear evidemicat the perceptions are shaped not only by the
income levels of the people but also by the histdrepochs and facts of the time. Whereas for
example large house (bungalows of up to 175sq.nth weinforced concrete slab were
fashionable and symbol of wealth during 1960s-19®0simost all the major cities in the
country, today such houses are frowned upon. Siyilevhereas between 85 percent and 90
percent of the rural houses were in 1969 builtrelytiof local materials (Lemunge,1978), the
proportions have significantly changed since théh wver 45 percent of the rural housing now
being built of industrial materials such as cortedairon sheets and cement products (URT,
2014). In the following section an outline is mamte the acceptability levels for the building
materials and technologies that have been develbgethe NHBRA by the different social
groups.

Low Income Groups

Lemunge (1978) correctly observes that the NHBRA had to concentrate on rural housing
improvement over the years. This was necessarpmgtbecause of the then reigning socialist
ideology at the time which favoured rural developingrategy, but more importantly, this was
the sector that was experiencing serious problentsrims of housing quality and durability. The
research that NHBRA has been concerned with wae twith improving local materials which
Lemunge (1978) defines as those materials thatl@al to the building site’. For purpose of
this study, perception of low income group is twaich reflects views of the majority of whom
are considered to be poor living on less than fidya The notable nature of housing problem in
the country is not total lack of shelter, but ratas Lemunge (1978) and Kironde (2002) observe
quality and durability. As a result, acceptabildf innovative technologies in improving the
materials whether induced by purposive researaéfforts by the government or not, has been
quietly expressed in the country. This is reflectedthe changing morphology of housing
structures in the country and the high demand $er af ‘permanent’ building materials such as
roofing sheets. A steady improvement of the hougumgity among the low-income household is
generally observed with an increasing number asamntfundis embracing skills and materials
that are not necessarily local in their areas.

It is important to stress the meaning that is asctito ‘local materials’. There is no common
understanding of local building materials in theumtny, mainly on account of the diverse
climatic and geological formation of the countrys A result, whereas some parts of the country
would consider burnt bricks as the ordinary avaddbcal materials, in some other part of the
country this is tantamount to an imported mateogkther with the technology that is required
to make it and use it for construction. The intengsobservation is the fact that amongst the
low-income households in the country, there has lze&ansfer of knowledge and adoption of
local materials from one geo-location area to asothrough interaction of the people. This
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transfer of knowledge and technology has been npadsible through cultural mixes of the
people e.g. intermarriages but also from being awéthe economic benefits that the transferred
technology has to the host community.

Table 5.1 attempts to trace the use of differentermads for the main elements of construction
and shows a general absorption of the materialsnlypnan account of interaction of the
population with commentary on whether these effbege been complemented with particular
research. The argument put forward is the acceptahany particular materials and technology
is heavily influenced by what the local populatiperceives as improving standards. Whether
any use of materials by any society had cultugaificance is difficult to ascertain.

Table 5.1 Evolving building materials and their adgtion outside their origination areas

>0

S/No | Element Main Types Original Adoption Remarks
Areas Nationally
1 Walls Entirely organic Throughout In most rural Short lived, vulnerable
materials —poles, reeds | the country areas to insect attack,
and grass(40% of rural disappearing. Not
housing in 1969) widely accepted
Mud and Poles, animal | Wet and cold | Widely Improved through
dung plaster(40% of areas spreading with | stabilized soil
rural housing in 1969) improved plaster| technologies.
mixes
Walls made from soll Limited areas | Widely, Durable, improved
only (15% in 1969) in the country | improved in form| versions. Some researg
(dry areas) of bricks, adobe | has focused on
technology (use | improving the binding
of dried bricks, | e.g. lime and pozzolana.
earth straws)

2 Roof Mud slab, flat roof deck| Dry areas Limited Niotrable, good heat
insulation properties,
disappearing.

Poles and Grass thatch, Wet areas Limited, being | Attractive if well
conical shaped replaced with knitted, disappearing
corrugated iron | skills.
sheets
Slates, abundantly Not common Limited Potential use of natura
available in several parts stones as slates for roo
of Tanzania but rarely cover, needs for
used research.

3 Foundation Off ground (no Widespread Not spreading, | Considered poor

foundation at all), 95% | for all types of | limited technology,

f

of rural housing in 1969

rural housing

discouraged.

Timber footing (up to
30cm deep holes,
ramped earth)

Wet areas

Not spreading,
limited

Discouraged, replaced
with simple strips of
concrete or stones.

Stone cobles with mud

Rocky areas

Limited,

Durable
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S/No | Element Main Types Original Adoption Remarks
Areas Nationally
bonding for relatively | expensive
economic materials (not
powerful local in most
households locations)
4 Joinery works Poles and grass/straws | Throughout Disappearing, No security guarantee,
(Doors, windows) | without locks the country not strong no research to improve
quality
Timber battens, loose | Throughout Improved No documented
hinges the country versions across | research on ways of
the country both | improving for security
in size and
appearance
Timber panels, Around Limited, No research on doors
decorative, with locks | Coastal areas, | disappearing and windows
Arabic
influence,
heavy doors
5 Flooring Ramped earth (siliba) | Throughout, Limited adoption | Not good for hygiene,
with raised plinth wall | the country in other areas, being discouraged
around the house except raised | being replaced
floor/plinth with sand cemen
limited to screed
coastal,
western
Tanzania
Stone with ramped earth Limited to Limited, Durable and possibility
finish areas where laminated for polishing. No
natural stones | sedimentary research on paving
are available | rocks from stones in Tanzania
Tanga aptly
available for
paving as well
6 Pit-latrines Simple pits with poles | Few areas Encouraged in | No documented
Structures and grass enclosure, ng around the 1960s(Mtu ni research on materials
roof cover country Afya)and for local materials for
widespread pit- latrines
7 Simple Pits with Wet areas As above Improved pit latrines

Tin Tank

concept developed, but
no research in the area

Source: Fieldwork, April 2014

From the interviews carried out for this studyhés been observed that individuals and even
communities in the low income bracket are morelyike adopt use of a technology and building
materials if they are exposed to it. In some of phgjects sites visited, (e.g. Tarime, in Mara
Region, Chamazi in Dar es Salaam City and Miyuppmdoma Municipality etc), it was evident
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that those who were privileged to be part of theBRA experiments had taken full advantages
of the acquired skills in improving their housimgs reported in Chapter 8 and 9 in this report,
the NHBRA has managed to reach only a fractiorhefgopulation and therefore the impact has
been minimal. On the other hand, from Table 5.8, itoted that communities whether or not are
influenced by a particular project, they would matly progress in improving their own way of
realizing building projects through improving maas and ways of mixing them.

5.4.1 Materials Used by Medium and High Income Groups

The term “medium income” as used in this studyrnefe individuals with Regular incomes and

would include graduates and most civil servantdhwitonthly average earnings above TShs
1,200,000 (approximately USD 710). In terms of tjisup’s perception of the use of alternative
building materials and technologies, it is impottém reflect on the individual efforts towards

accessing housing. Unlike the bulk of low-incomeugr, individuals in this income bracket are

more enlightened and thus likely to be aware ofdiaoing research work, available materials
and technologies. They can also access informatioravailable sources of financing their

housing needs. As a result, therefore, individualkis group are not utterly constrained in their
decisions on what materials to use in their howsestruction.

From the interviews, it was intimated that almo#t middle income individuals who had
developed their housing, used conventional materadd technologies that were readily
available to them. These individuals had no redasatoubt neither durability nor appearance of
the materials that they had to buy for their hormaéding. For instance, one of the individuals
interviewed noted this:

“...why should | not use the materials that are podylased by the majority of my
colleagues? Why consider materials that | neithe any of my friends using nor
are they available in the shops where | buy..(Riterview with Joes, May 29
2014, Mwenge, Dar es Salaam)

Further interviews with seasoned architect and tjiyasurveyors echoed the foregoing,
noting:
“why should | prescribe to a client material andhteglogies that he/she can not
readily find in the market. The materials of NHBRAve no internationally
recognized standard$”

Apparently, the cost of materials was not an imgrarconsideration in the selection of materials
to be used.

! Interviews conducted in April 2014 at Ardhi Uniséy
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It was striking that a large number of those inmmed were aware of NHBRA as a building
research organization, but did not consider theareh findings from NHBRA targeting them.
They see NHBRA as an organization working towardproving housing for the rural people.
Even when it was clarified to the respondents thatNHBRA was researching on cheaper and
appropriate technology in building materials thaswes quality housing, there was still
hesitation on why had the NHBRA been confined te Hasic materials for simple house
construction.

“...a good housing is not about the walls and roofsy visn't NHBRA

researching on those materials that give a housattmactive appearance like

the plastic mouldings that Chinese Businessmensapplying into the local

market? Why have they not worked on electrical glachbing appliances that

will improve energy performance of the housing sfjt,”

Although the sampled respondents may not necegsaritepresentative of the medium income
group, there is however a reason to believe altemauilding materials and technologies may
not be an attraction to the socio-economically dretff members of society. As observed by
Lemunge (1978), it is unlikely that the most affittevould consider the use of alternative
materials for their housing on basis of costs.

They are more likely to consider adopting such nmte and technologies for reasons of
aesthetics. It was intriguing, therefore, to find cespondents views of NHBRA materials in that
regard. None of those interviewed considered thdemads as meeting set standards for
aesthetics. There was expressed concern on laékeofpolishing for the NHBRA materials

which one of the respondents blamed to be emanéting the prejudices that the NHBRA is
targeting poor people.

5.4.2 Social Acceptability of NHBRA Technologies

There are at least four possible indicators if mas to evaluate social acceptability of building

materials and technology by the society. Thesedarability, wastages, aesthetics and cost. As
discussed earlier, cost savings in the use of mdgeand technology is paramount and would in
many instances prejudice the other indicators.

But this is only true against existing income lavef the particular community and information
available on the cost savings in the use of theenas$ and technology. From the studies made
and despite the obvious cost reduction associatild the use of NHBRA Materials and
Technology (M&T), there is no evidence to show ttiet M&T have been widely used in the
country, suggesting either low level of acceptapagicularly among middle and high income
social groups, and/or unawareness/unavailabilityhef materials and technologies among low
incomes.

*(Interviews with a middle income resident (Mr JoeMikocheni, Dar es Salaam, May 2014),
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Durability is an important consideration in any Idiig project mainly on the account of the
long time it takes to realize a housing project ahd associated costs for keeping and
maintaining the housing over the entire life of thmuse. NHBRA M&T have been developed
under laboratory conditions and there is scienpficof that they meet durability tests. Despite
the fact that some of the demonstration houses Hmeen too small and succumbed to
deterioration due to high exposure (as seen ireMdt), there is a general consensus amongst
those interviewed that NHBRA materials and techgigle are improved versions of the natural
building materials that are durable. Those inteveie@ singled out the interlocking bricks,
stabilized soil bricks and the reinforced sisalfirmgp sheets as good examples.

However, the adoption of the NHBRA technology bired institutions such as the National
Housing Corporation and the centre for Communityidtives in the production of building
materials and house construction is a testimonthefincreasing acceptability of the NHBRA
materials and technology by the wider side of thaety.

From the interviews and visits to the 16 sites,egalty, M&T by the NHBRA has been observed
to offer:
a) Improved environmental quality inspired by the NHBResigns in terms of room
sizes and general layout
b) Acceptable use of the nature’s products thus dauting towards conservation of the
natural environment; and
c) Healthier buildings as the improved materials awe@ssed more to exclude microbial
growth and vermin.

5.5 Knowledge and Extent of Adoption

The extent to which the NHBRA M&T has been adoptedhe country judged from the

projects implemented by the NHBRA is suggestivaywow. However, when one looks at
the evolution of the use of building materials dgrithe last four decades in the country,
there is a general trend towards the use of noneasgional building materials that are close
affiliates of the materials that have been resestchind reported upon by NHBRA. For
example, the use of interlocking bricks or hydraaidoricks is now much common in cities
like Dodoma and Dar es Salaam, both for the resimleand non-residential sectors.
Unfortunately the NHBRA does not have patent rigiotshe M&T it has developed and

therefore may not be justifiable to claim where M&Isembling those at the NHBRA have
been observed around the country then they araipt®df the NHBRA. Given the fact that

NHBRA as a government agency has shared its wotk sommunities as discussed in
Chapter 8 and 9 as well as prepared the BuildinglGgue, it is tempting to suggest that
NHBRA is gradually a growing influence.
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There are two key influencing factors, which M&T @developed by the NHBRA, which are
of practical value to the society:

a) Loss of traditional skills and in particular thadealing with ramming earth, thatching
and use of timber in construction. These skillseheen acquired over the years
through apprenticeship. Fortunately a more formatlyanized vocational training is
available through the VETA, which indeed seeks todermnize the skills. The
NHBRA technologies not only improve the qualitytbé products but also efficiency
in the production process.

b) The use of NHBRA M&T in house building is commeraterwith other needs in the
society which decry for improved hygiene and protecfrom effects of weather.
The NHBRA M&T are adaptable to modern living in arbareas and is increasingly
being acceptable in the rural areas.

5.6  Emerging Issues:

1. There are many locally available building materidiat are widely distributed in the
country. However, NHBRA has only researched 1leddiit materials and developed 5
technologies over the last 40 years;

2. Generally, NHBRA materials and technologies are eptesd and considered
environmentally friendly and superior to what lomeome households uses;

3. Although technologies developed by NHBRA have inveb over time, some
households, (middle and high income householdssiden NHBRA materials and
technologies to be of inferior quality and poorthescs;

4. Key determinants of acceptability include cost,adhility, aesthetics and availability;
and

5. There is an increasing competition between NHBRAens and technologies and
others in the market.
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Chapter Six
Availability and Affordability of NHBRA Materials a nd Technologies

6.1 Introduction

The appropriateness of a building material or aoresibn technology can never be generalized.
Preference is often based on materials that aitablalocally rather than imported ones. Where
cheap materials are available in large quantities, preference is also higher. The place of
production process is also important, which meaodyzction at site can be more attractive and
economical since transportation cost will be misieai.

In terms of technology, considerations on whetler haterial requires special technology or
whether it can be produced locally at lower costsaso critical considerations. Generally, a
good technology is that which produces a durabté gumlity product at a reasonable cost. In
addition, often preference is given to a materigdhvow energy input, with less wastage and
pollution. In this regard users also check whethere is an alternative for other better materials.
Materials and technologies ought to also complywhe local climatic conditions. And the best
technology is the one that can be easily undershyotthe local artisans/workers with adequate
skills. Running and maintenance cost of materiedsaéso a critical considerations when making
a choice.

6.2  Characteristics of Materials and Applied Techniogies

Characteristics of Materials

The characteristics of building materials (incll@giNHBRA materials) are analysed in terms of
their availability (source), basic properties anohdtional requirements. Basic properties of
building materials include density, strength, thakmroperties, insulation properties, acoustic
properties, optical properties, deformations, detation, appearance and electrical properties.
Functional requirements include durability, struatisafety, health, fire resistance, buildability,

appearance, environmental friendliness, specifoatind standards and quality. Quality refers to
the property of a selected material to perform waket and fit the desired purpose.

Properties of NHBRA Interlocking Bricks and FRC Tiles

Based on available information, NHBRA products éikhadequate strength, structural safety
and provide an optimum indoor thermal comfort. Thaterials are also safe and easy to work
with.

There are, therefore, good reasons for choosirggth®terials which are regarded as less energy

intensive, and therefore do not consume so muchggrguring production. They also have
better attractive appearance especially when coedpty, for instance, sand-cement blocks.
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This gives them high aesthetic value, and can parfwell in varied climatic conditions.
However, so far no formal standards and buildindesdfor these materials are available.

Advantages of NHBRA Interlocking Bricksinclude:
I Good appearance, i.e. higher aesthetic value;
. Environmental friendliness;
iii. Adequate strength;

2 Low production cost;

V. Useable in different soil types, based on localdatons;

Vi. Production on site (in-situ production) is possible
Vil. Building process is faster compared with converdionaterials; and
Viil. Minimum cost of external plastering;

Advantages of NHBRA Sisal Fibre Roofing Tiles (FRC) include:
I. Low production cost;
ii. Good use of some of the waste products from tta isidustry;
iii. Extended life performance;

V. Good appearance, i.e. aesthetic value;
V. High indoor thermal comfort;
Vi. Require minimum,;
Vil. Safe rain water can be harvested with SFRT roofs;

6.2 Availability and Affordability of Materials and applied Technology

During the field survey, it has been establisheat tiHBRA cement stabilized interlocking

bricks and interlocking brick pressing machine tesbgy are used in most of the districts,
towns and municipalities visited during the fieldidies. These towns include Tarime, Babati,
Biharamulo, Handeni, Dodoma, Bagamoyo, Njombe, Mbé&ynga and Morogoro.

6.2.1 Availability and affordability of Materials

Raw materials for the products innovated by NHBRA i@ most cases abundantly available in
many localities in the towns and regions visitedfdct, in many areas the traditional building
technologies and materials used in the areas dis#@ easily adapt the NHBRA materials and
technologies (Table 6.1 and Appendix 7).

The raw materials used for the building or housastwoiction activities were in most cases
available within or close to building site. Howeyvan exception is with the CCI project in
Miyuji, Dodoma, where sand s for the ongoing lovetchousing construction is being imported
from Mituka, 4 km from the project site while clawil is from Mzakwe area, about 5kms from
the site. In principal, the traditional building teaals used in many of the areas visited during
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the field study are relevant tthe materials and technologieeveloped and promoted
NHBRA.

Plate 6.1: Locally produced interlocking bricks (right) and burnt bricks (left) in Morogoro(using the same
raw material, suitable soil}

Source: NHBRA, 2014

In Dar es Salaam, NHBRA gets raw mate for making interlocking soitement brick from
nearby sourcedistances. For exam|, crusher dust which used as a raw material is daiat
reasonable prices at Kunduchi, BL and Boko quarries. At present, a dubic metres capacity
truck costs 150,000 TSlamd can be used to produce approximately 20004

Table 6.1:  Availability (Occurrence)of Natural Building Materials in Selected Regions

S/NO | Building Limestone | Gypsum | Clay | Soil/ Sand/ Pozzolan: Pumice
Materials
laterite stone
solil chippings
Region
1 Arusha Yes NA Yes Yes Yes Yes Yes
2 DSM Yes NA Yes Lat. soil| Yes NA NA
NA
3 Coast Yes NA Yes Lat. soil| Yes NA NA
NA
4 Dodoma Yes Yes Yes Yes Yes NA NA
5 Iringa Yes Yes Yes Yes Yes NA NA
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6 Kigoma Yes NA Yes Yes Yes NA NA
7 Kilimanjaro Yes Yes Yes Yes Yes NA Yes
8 Lindi Yes Yes Yes Yes Yes NA NA
9 Mara Yes NA Yes Yes Yes NA NA
10 Mbeya Yes Yes Yes Yes Yes Yes Yes
11 Morogoro Yes Yes

12 Tanga Yes Yes

13 Songea Yes Yes

14 Mwanza Yes Yes

15 Manyara Yes Yes

16 Geita Yes Yes

Source: Fieldwork, April 2014

Key : Yes = Available

NA = Not Available

51




6.2.3 Affardability Level based on Householcincome

Household income influences the use of NHBRA materaad technologylin mos urban areas,
the affordability is anticipated to be higher tharrural areas due to the income level. Té6.2
represents collected information on household ire (HBS 2007) The households’ incors are
generatedrom a wide variety of sources. Frohe Table 6.2Dar es Salaam is leadiin terms
of the mean per capita income, followed by other udraas and last is rutareas

Table 6.2: Mean per capita lmuseholdincome per year in TZ Shillings

Dar es Salaam | Other Urban Rural Mainland
Tanzania
80,144 64,231 28,418 39,362

Source: HBS 2007

Based on data from HBS able 6.3, the mean percentage share of consumption by dipes
category indicates that food purchased lead in bdian and rural areas, followed by other-
durables and durables.

Table 6.3: Mean apenditure per capita by category in Tanzanian Shilling3

2000/01 2007
Category Dares Other Rural Mainiand Dares Other Rural Mainiand
Salaam Urban Tanzania | Salaam Urban Tanzania
Food - purchased 10,301 7,114 3,118 4,085 18,731 12650 | 5,944 8,079
Food - not purchased 368 876 2,375 2,051 418 1,717 | 48612 3,789
Total food 10,668 7,989 5,492 6,137 19,149 14,367 | 10,556 11,868
Durables 1,892 1,009 484 650 2,738 2,090 767 1,147
Medical Expenditure 569 338 190 232 816 490 286 362
Education Expenditure 974 431 138 227 2,387 1,059 248 350
Other non-durables 7,006 4,253 2,146 2,718 14,003 8,217 | 4,368 5,764
Telecommunications 304 74 6 33 2,980 877 194 522
Total consumption 21,415 14,185 8,456 9,997 42,074 27,100 | 16,418 20,212
expenditure

Note: ‘Food not purchased” includes food produced for home consumption, received as payment in kind or gifts
etc.

Source: HBS, 2007

6.2.4Availability and affordability of Technology

The technologysed in most of the projects visitis in principal, available through NHBR
and trainedagents. In the past NHBRA d been conducting sensitization and training semi
in various regions where the materials are avaalahlorder to impart knowledge and awarer

% Source HSB (2007)
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amongthe local people. From these programs, the trgiersons were engag to train others in
the local communities. ThuSHBRA trained prsonsin turn trained their fellows, especially t

youths, organised unddbuilding brigades. Training programs by NHBRA arermally

sponsored by locauthorities oiprivate companies, tHatter pay for the training as part of th

social corporate responsibility.

The NHBRA interlocking brick pressing achine (IBPM) technology haseenused in most
sites visitedto produce bricks for t local projects. In some projects (i.e. Morogoro and
Dodomg, the machines used to produce the bricks aré astailable for continued loci
production of bricks. This isften th¢ situation whereby arrangemerdgse madeby the local
community or project clients to purchase (IBPM) machines from NHBRA.

In some projects casethe machines were taken by NHBRA and sent torgitagects This was
for instancenoted during the fiework studies in Tarime and Babati. And ¢ass where the
machinas were left back, they ¢ rented by individuals or shared bhe respectivevillages’

communities.

Plate 6.2: NHBRA Interlocking Brick Press Machine manufacturing yard

Source: NHBRA, 2014

NHBRA machines are generally affordable. The curpicesare between TSh:400,000 and
TShs 600,00Gor the IBPM andTShs 250,000 for Tile machineghe machinesare supplied
with a free ser training packar.
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Table 6.4: Cost comparison for NHBRA materials (Wding and Roofing)

S No | Material Cost/Square 2 BRs house 3 BRs house
metre (TShs) | GFA=50 sgm GFA=70 sgm
External wall External wall
Area = 53 sqgm Area = 63 sqgm
Internal wall Internal wall
Area =49 sqgm Area = 59 sqm
1 Walling
la (i) Cement and sand 18,400 1,876,000 2,244,800
(iPlaster and painting on
two sides 10,000 2,040.000 2,440,000
Total 3,916,800 4,684,000
1b (i) Interlocking bricks 13,800 1,407,000 1,68mM6
(i) Plaster and painting on
one side 10,000 1,510,000 1,810,000
Total 2,917,000 3,493,600
2 Roofing
2a (i) Corrugated Iron Sheets
(G28, 3x0.68m) 14,200 894,600 1,249,600
(ii) Treated softwood 4,000 252,000 352,000
Total 1,146,600 1,601,600
2b (i) NHBRA (FRC) Tiles
0.4x0.2m 1,700 737,100 1,029,600
(ii) Treated softwood 6,000 378,000 528,000
Total 1,115,100 1,557,600

Source: Fieldwork, April, 2014

From Table 6.4, it is evident that using NHBRA mmitis cost s less than using conventional
materials. Further, it should be noted that thedpction of NHBRA materials will be even
cheaper when the production is done on site. Howyéwve costs of roofing are not very different,
and this is due to the fact that roofing with NHBRI&s requires more timber than CGI sheets.

Table 6.5: Availability of NHBRA materials and technologies in the areas visited

SN | TOWN/AREA MATERIAL TECHNOLOGY REMARKS

Materials and
technologies available

1 Dar es Salaam/ | Stabilised Interlocking press machine.

Soil cement inter-
locking bricks.

Stabilised soil pressing
machine.

Coast Region

FRC tiles. Tile vibrators.

Tile moulds.
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2 Bagamoyo Stabilised soil cement | Interlocking press machine.
blocks.
Stabilised soil pressing
Soil cement inter locking machine.
bricks.
Tile vibrators.
Tile moulds.
Kabuku Stabilised soil cement | Stabilised soil pressing Training and
blocks. machine. demonstration only,
machines not available
Tile vibrators.
Tile moulds.

4 Tarime Soil cement Interlocking press machine. Machines sent to othe
. _ _ projects, not available
inter- locking bricks. for local production of

bricks

5 Babati Soil cement Interlocking press machine.
inter- locking bricks. Concrete vibrators

6 Geita Inter- locking bricks

7 Dodoma Stabilized soil cement | Stabilized soil cement Machine available

pressing machine.
inter-locking bricks.
Tile vibrators.
FRC tiles
Tile moulds.
8 Mvomero / Soil cement Interlocking bricks press Machine loaned out
machine.
Kingorowila/ inter- locking bricks.
Morogoro Burnt interlocking
bricks.
9 Iringa Soil cement inter- Interlocking press machine.
locking bricks.
Tile vibrators.
Tile moulds.
10 | Njombe Soil cement inter- Interlocking press machine.

locking bricks.

Source: Fieldwork, April 2014
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Although, NHBRA is required to conduct research gmwmote building materials and
technologies in both urban and rural areas, arslysithe documented projects, showed that
NHBRA has concentrated in urban areas.

6.3 Place of production and Capacity — Interlockingoricks

The production capacity at NHBRA headquarters inévige is between 600 to 700 bricks per
person/ machine/day (Appendix 6). According tomievs with NHBRA, normally, the highest
production output is achieved from the experienbedk makers. In upcountry regions, for
example in Babati, Tarime, the production capamtyorted is ranging from 300 to 500 bricks
per person/machine/day.

Table 6.6: Production capacity in selected areas

S.No Region Production capacity | Remarks
(man/machine/day)

1 DSM 600 — 700 Production at NHBRA
2 Tarime 300 - 500 Production at site
3 Babati 300 - 500 Production at site

Source: Fieldwork, April 2014
6.4 Supporting Technical Infrastructure Services

As far as the supporting infrastructure is conceytiee priority is to produce the products at the
site. This is intended to reduce transportationtscog/ater is a basic raw material for the
production process, both in the mixing process amthg of the fresh products. So in places
with water scarcity, there could be a problem afdurcing high quality products. A stable source
of power is also required to support the vibratarsich are used in the production of sisal fibre-
cement tiles.

6.5 Market Outlet for NHBRA products and Prices

Information from the field studies and interviewsnducted with stakeholders in Dar es Salaam,
reveal that there are generally very limited makeutlets for NHBRA materials and
technologies. Apart from sales done at NHBRA headegus, other market outlets are facilitated
by the organisations/ institutions which are cadlating with NHBRA such as VETA. The
coverage of the markets however remains small.
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Table 6.7: Prices of NHBRA products in Tanzanian Silings

S.No Product Price (per unit) Remarks

1 Interlocking brick 400 NHBRA price
2 IBM 450,000

3 Tiles 400

4 Tiles Vibrator 250,000

Source: Fieldwork, April, 2014

The cost of the brick is TShs 400 in Dar es Salaad TShs 600 in up country regions.
However, interlocking bricks are cheaper compaoesand cement bricks, which costs between

TShs 1000 and TShs 1200 per unit.

Table 6.8: Comparison of NHBAR Interlocking Brick and Sand Cement Block

S.No | Region Prices NHBRA Brick (TShs) pen Price of Sand Cement block
Unit (TShs) per unit

1 DSM 450 1000

2 Coast 450 1000

3 Morogoro 450 1000

4 Manyara (Babati) 500 1000-1200

5 Tarime 450 1200

Source: Fieldwork, April 2014

6.6 Institutions and Actors: their Roles in Promotng NHBRA Products

NHBRA has been collaborating with a number of goweental institutions, international

organisations, NGOs and CBOs for several years.cohaboration has in a way contributed and
facilitated the availability of NHBRA materials amgichnologies in some up country regions. A
short list of the organisations participating in NBRA program and their collaboration input is

presented in Table 6.9.
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Table 6.9: Contribution of institutions and actorscollaborating with NHBRA

ies

S. NGO, CBO, Govt Cooperation Contribution towards availability of NHBRA

No | Inst. with NHBRA M&T

1 TBA Yes Adopted and supported the use of NHBRA
material and technologies in some projects

2 NHC Yes Adopted the technologies, training (with
NHBRA, VETA) and dissemination in up count
areas

3 VETA Yes Collaborating in training with and NHBRand
NHC for the production of the materials and
technologies

4 LGAs Yes Adopted and used the materials anchtdolies
(Training), Capacity building and dissemination
(Mvomero)

5 Ministry (MoOEVT) Yes Adopted and used the materials and technolog

and LGAs for Staff houses/classrooms construction

6 WAT-HST Yes Adopted the materials and technoledie low -
income housing improvement

7 JKT SUMA Yes Adopted the materials and techn@sdor
materials production

8 CcCl Yes Adopted the materials and technology, and
supporting low income housing production

9 Katani Ltd. Yes Supports the adaptation of théens and
technologies, supplies raw materials for FRC
tiles

10 Private Sector Yes Adopted and use the matenalgechnologies if
house construction, and for limited sale

N

Source: Fieldwork, April, 2014

Regarding the role of the private sector actoreséhhave not been adequately involved in the
dissemination of NHBRA materials and technologies.

Under normal circumstances, it is expected thabwation programs, processes and production
in most cases done in partnership with the prigatgor. The latter include producers of building
materials, and technologies and individual homédeus.
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6.6 Selected Cases lllustrating the use of NHBRA Merials and Technologies

Fieldwork studies were conducted in various prgjedhiere NHBRA materials and technologies
have been used. Almost in all sites, the NHBRA mate used exhibit the requisite quality
properties and advantages. From the field studi®gs noted that NHBRA materials are more
affordable if produced at or within the projectageOn the other hand, the technologies such as
interlocking press machines (IBPM) are not affotdaby individual households. But where
organized groups in a community have pulled th&sources together IBPM becomes
affordable. Selected fieldwork areas where NHBRAtemnals and technologies have been
adopted are outlined below.

(i) The Interlocking Soil Cement Bricks, District LGA Office Block, Tarime

The project at the Tarime District Council conggtian office building erected built using the
NHBRA inter-locking soil-cement bricks. Accordingp the council officials and other
respondents met in the area, abundant availabiligppropriate raw materials (suitable soils) in
Tarime; attractive physical appearance of the masgrgood quality and most importantly lower
costs of the materials and technologies, were the flactors that the Council considered in
deciding whether or not to adopt the NHBRA materehd technologies. Apart from the public
office building, two private residential houses @awalso used the same materials and
technologies. Discussions with officials in Tarilestrict as well as with other two individuals
who have used the NHBRA materials and technologa@dirmed that when compared with
conventional sand-cement blocks, the NHBRA mateald technology had reduced the overall
cost of a building by between 40 and 50 per ceru‘can see we have built several buildings in
our district. We have noted that the use of inteking bricks make a significant cost — savihg”

It was further asserted by the respondents thalNthBRA technology and materials can easily
be adopted in the entire District because the sodgjuite suitable.

(i) Inter-locking Soil-Cement Bricks and FRC Tiles Affordable Housing Scheme Miyuji —
Dodoma Municipality

The inter-locking soil-cement bricks housing at Miyin Dodoma Municipality is a low cost
housing scheme funded by the Centre for Communitiatives (CClI). The project commenced
in 2010. The project intends to provide 500 ur@€l provided a loan to the local community
group to purchase the interlocking press machigestracted NHBRA to conduct training
workshops (involving the local housing cooperatmembers) on how to produce and use both
the bricks and the cement-sisal fibre roofing tileshouse construction. Interviews with the
house-owners and other persons involved in theeprogvealed a strong preference and interest
to use the NHBRA materials and technologies. Adl taspondents interviewed argued that the
NHBRA materials and technologies used in the ptdj@ve enormously cut down the cost of
housing. They further added that, the technologres materials are easily adaptable, primarily

4 Discussing with District Engineer, in Tarime, Dist April 2014
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because the sandy clay soilg available in many areas in tMunicipality. The excrpt below
further illustrates the point: “

..... None of us (members of the federatits earning much, some of us are petty trg;
through but using the materials and technolo, we have been &bto acquiregood houses.
We are very proud”.

Plate 6.3 Interlocking bricks ready for use Plate 6.4 Roofing tiles ready for ust

Source: Fieldwork, April 2014

Asked how much the 40 housing units cost, a tecamisupporting the project revealed tf
each unit costs between 3.5.0 million TShs. (about 2, 190 — 3,130 USD)

(i) Stabilised Soil Blocks and FRC Tile - Kabuku Village, Handeni District
In 1985,NHBRA (then BRU) conducteatraining and demonstration project on the produc
of stabilised soiblocks and sisal fibre -enforced tiles for roofingn Kabuku Village. The
technology propagated comprisecPM machines. FRC tiles had to be gwoed using nrulds.
Although the selected members of the Kabuku comtyi(which included village leaders
learnt how to manufacture bricks and tiles, th@oeslents reported that theyd not applied the
materials and technology. According to thevillage chairman who was one of the trainethis
is because NHBRA did not provide or facilitate asgion of the IEPM machines

(iv)NHBRA Interlocking Bricks - Health Centre, Mnkunkwa Village,
Biharamulo District
The health centre building at Mnkunk Village in Biharamulo districtvas built usin the
interlocking soileement bricks made by PM machines. The bricks were made by the
youth groups who had be@mained by NHBRA. The African Barrick Gold funddukttraining ot
the youth groups and prioled them with ix interlocking brick machines. Thisas done as part
of theBarricks’ Corporate Social Responsibility. The grquroduced bricks and sold them to

1. ° Discussion witffemale homeowne at Miyuji ( Seje Seje) Dodoma, May 2(
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construction company that was contracted to bhdrtealth centre by the African Barrick Gold.
The health centre project was completed in Novemd@t3, and the current condition of the
buildings in terms of physical structure, thermaimfort and outlook is quite good. In an
interview with the contractor he noted that thetaafsconstruction for the health centre was
definitely lower than if one had used conventiomalterials such as sand-cement blocks.

(v) Residential Houses at Kingoruwira, Morogoro Municipality

This case refers to a private residential housdt i 2011 in Kingorowira in Morogoro
Municipality. According to the interviews with thewner of the house, local masons were
engaged to construct the building but with technggport from NHBRA. In this project,
NHBRA provided the inter-locking bricks press (IBPWMhachine as well as supervised the
artisans during the construction. Physical inspectif the house revealed that it was in excellent
physical condition, without any sign of destructmmncracks formation. Besides, like most other
houses noted elsewhere during the fieldwork studiesstructure also looks very attractive. The
owner also asserted that he had made substantialgshecause he used IMB machine
technology and soil-cement bricks. He added timnhbighbours also admired his house for its
aesthetic quality. The cost of the house was @ported to be affordable.

Regarding possibilities to upscale the use of tHéBRA materials and technologies, the
respondent noted that, in most cases, the soilgute suitable. In fact, many houses in the
municipality are increasingly being built of eith&un-dried or burnt bricks walling suggesting
that the NHBRA materials and technologies usethénbuilding can easily be adopted.

Plate 6.5: Residential Houses in Kingoruwira, Morogro

Source: Fieldwork, April 2014

(vi) Kibaigwa Milling House in Dodoma Municipality

The Kibaigwa Milling House is an old building constted using NHBRA materials and
technologies. The inter-locking soil cement bridkslding, which houses a milling machine,
was erected in 2008 and is a private property whiak built by local artisans who were trained
by NHBRA.
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Plate 6.6: The milling machine house at Kibaigwa

Source: Fieldwork, April 2014

According to the owner of the building the use ¢iBRA technology and material has proved

to be quite good. He added that despite intenseeofithe building and persistent vibrations, the
structure remain intact and had shown no sign ¢érawation or cracks. Owing to the good

performance and relatively lower cost of the materand technologies, one of the conventional
bricks producers in the area has borrowed the @dhine, and is now producing inter-locking

soil-cement bricks for sale.

(vii)  Interlocking Bricks and Fibre Reinforced Concrete -Demonstration House

Mafia District
In 2003, NHBRA carried out two projects in Mafiadiict to disseminate and publicize the use
of NHBRA soil-cement bricks and interlocking brickad fibre reinforced concrete tiles. Local
leadership at the District and Ward levels congdehe NHBRA materials and technologies as
panacea to the high cost of conventional buildirgfemals in the island. They, however, are
disappointed that the project had not targetedritji@ group or individuals who would have
sustained and spread the knowledge. They also é@tbae lack of adoption of the technology in
housing projects on the island is a result of gEmonstration projects (i.e. unrealistically small
or inconspicuous demonstration house), coupled hatk of technical support from NHBRA.

During the last five years only two individuals akdomondo Secondary Schools have sought
to use the interlocking bricks. Respondents urgedeqnment to take a lead in adopting the
technology as a means of convincing the privatéviddals on the efficacy of the materials and
technologies. Acceptance of the materials and tolies was reported to be very high when
the technology was first introduced but had waneetr ime; primarily, because of low visibility
and use (by the public sector) of the materiathéndistrict.
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Plate 6.7 Inconspicuous demonstration house at Kigagani Office, Mafia

i T

Source: Fieldwork, April 2014
6.3  Emerging Issues

1. NHBRA raw materials are abundantly available in toentry; however, the products
are not readily available, even in Dar es Salaamre&vNHBRA is located,;

2.  NHBRA materials and technologies are regardedfasdable,

3. So far there are no formal standards, building sodled regulations regarding the
NHBRA products.

4. There is no technical support to support furthex tise of NHBRA materials and
technologies, and also resources to disseminatemtiterials and technologies are
inadequate.
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Chapter Seven

Relevancy and Impact of Research by NHBRA on Housmn
7.1  Introduction

Among the main causes of the housing inadequaniékanzania is rapid urbanization, high
prices of the conventional building materials ardhnhologies. NHBRA research activities in
housing and particularly in affordable building er@ls and technologies are therefore
necessary to reduce the cost of house construclibe. ultimate objective is to facilitate
prospective home builders to easily access buildiagerials and technologies that are of high
quality and affordability and thus facilitate thenstruction of good houses at the lowest possible
cost.

The research areas which NHBRA have focused ooe sis inception include:

0] Stabilized sand with cement bricks/blocks for foatnoh floors, wall and roof;

(i) Stabilized soil with bricks and blocks for foundaetifloors, wall and roofs;

(i) Fiber reinforced cement (FRC) tiles for roof anubfis;

(iv)  Burning bricks by using agricultural waste i.e. ksirom rice coffee etc. and other
by-products like saw dust and the like;

(v) Improved kilns for lime production (reduce fuel samption);

(vi)  Formwork for ring beam or lintels construction;

(vii)  Use of natural or artificial pozzolana to reduceeat in the construction of wall;

(viii)  Interlocking bricks press machine (IBPM) for protian of interlock bricks (1B);

(ix)  Vibrating machines and moulds for production ofkreinforced concrete tiles (FRC
tiles),and,;

x) Concrete desk as appropriate primary school fumitu

NHBRA has also carried out research on the occoera&i affordable building materials in the

country. Appendix 7 shows the availability of méés identified in the country. The results

from these research activities have been and #lresstd in house construction activities in the
country. In the course of undertaking this assigmmearious materials and technologies
innovated by NHBRA were identified and assessmeatienwith regard to their quality and

qguantity. As noted earlier, their use remains kaitThe main outputs from research activities
that were carried out between the 1970s and 1989sde research reports, working papers,
maps availability of building materials in Tanzaraad the preparation of data sheets for
building materials and technologies information.

7.2  Impact of NHBRA Research and Technologies on Hising

The national construction industry policy (2003naiat monitoring application of cost effective
and innovative technologies and practices to sugmmio-economic development activities such
as shelter and infrastructure delivery. The poltso emphasizes income generation activities,
technologies and products which are not harmftihéoenvironment and human health.
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The operations and activities undertaken by NHBRA develop five cost effective and
affordable technologies that can be used to imphmesing delivery schemes in various parts of
the country directly contribute to the implemerdatiof the provisions in the National
Construction Policy. These technologies includeriotking brick press machines, cinva-ram
block press machines, roof tiles making vibrateogf tiles moulds and moulds for building
blocks and bricks.

Apart from these technologies, NHBRA has also &sdign improving kilns for burning bricks
in the country, as well as improvement of VIP kads in schools. The adoption of the NHBRA
technologies has led into increased utilizationhef locally available materials such as clay soil
into the production of burnt bricks, interlockingilscement bricks for house construction in
many parts of the country. This includes low incohwmising schemes in Chamazi, Dar es
Salaam; Sejeseje in Miyuji, Dodoma Municipality;Tiarime, Mara Region; a housing project in
Mnkunkwa Village in Biharamulo District and Ruang®astrict in Lindi, Region.

One of the main factors that have hindered the miidpact in terms of use of NHBRA materials
and technologies is poor visibility in villagesstticts and urban centres. Besides, there is no
large scale production of the NHBRA building maaésiand technologies. Failure to mobilise
and closely work with the private sector is aldwaadicap.

Despite, these shortcomings, several impacts hareeged from the use of the NHBRA building
materials and technologies. The main impacts cfareh activities undertaken by NHBRA on
building materials and technologies can be categdrunder four themes, namely; socio-cultural
impacts, economic impacts, environmental impactswell as those impacts which relate to
specific policy reforms or action. Owing to lack g@iantitative data that relate to the specific
impact areas, qualitative attributes that indieatisting and potential impacts of the research are
outlined. The impact of the building materials aedhnologies innovated are summarized in
Table 7.1.

Table 7.1: Summary of impacts of NHBRA materials ad technologies on housing

Impact Socio-cultural Economic Impact Environmental Policy action
Impact Impact

Material

Soil stabilized » Community  Affordable cost » Enhanced * Re-ignited policy

cement learnt from houses (40% lower environmental debates on

blocks/bricks demonstration than conventional conservation affordable houses

effects

houses),by poor

Relatively low

for the poor ~

e Changed (about TShs. 3-5 water (TShs. 3-5
traditional million) consumption million), i.e. to
houses to Increased technology USD Vs 25-30
improved employment and « Enhanced value| million for

« Increased quality income generation of local building | conventional
of life (better opportunity especially materials houses and

housing)

for low income

technologies
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» Opportunity for
enhanced
changes in mind
set viz the urban
poor cannot

households
(especially women).
Increased opportunity
for competition in the
construction industry

access own Enhanced potential tg
houses increase capital
formation
Interlocking * Increased Enhanced efficiency
bricks participation of in the production of
low income in building materials
(SSiB) housing (incl. (SSIB/SSCB)
Inter-locking !arge se_lf help At_tract_lon of
inputs) in microfinance

press machines
(IBM)

housing delivery
(Chamazi in DSM
and & Sejeseje in
Dodoma)

programmes
Enhanced formation
of social groups
(Federation groups)
Promoting saving
culture

Fibre Reinforced
Concrete Tiles

(FRC/SFC) FRC
machines testing

Increased backward
and forward linkages
between agriculture
and construction
industry/housing
delivery

Extended
performance of the
building

Improved houses

Increased potentig
for sisal fibre
market

* Increased spin off
effects— i.e. use of
labour intensive
use in housing
NHC/VETA

* Trigger the policy
debates and
reforms

Pozzolana/ Emergence of small
_ scale

Pozzolime industries/suppliers o

pozzolana/pozzolime

to i.e. Mbeya Cement

“ Factory

The NHBRA High potentials for| « Enhanced potentials | Increased potentigdl Enhanced potential
Study and improvisation of to reduce transport | for enhanced emergence of impor
mapping of indigenous cost in low income environmental substitution
occurrence of technologies housing projects. conservation industries
building Potential for saving

materials in the
country

foreign currency
(import of building

materials)

Source: Fieldwork, April, 2014
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7.3  Cross Cutting Impact of NHBRA Materials

Apart from the impacts outlined in Table 7.1, otleenss-cutting impacts emanating from the
research undertaken by NHBRA include:

- Enhanced public health; This aspect relates to ongments done in low income
informal housing, especially with regards to imprdv sanitation systems using
trapezoidal soil cement stabilized bricks;

- Enhanced institutional linkages/networks and syiesrdrhis refers to the production of
building materials, technologies and housing dejiee. emerging collaboration
between NHC, VETA- NHBRA, NHBRA — CCI and Centrabhérial Labortatory under
the Ministry of Works.

- Enhanced empowerment of the poor (women) livinglims; This, refers to hundreds of
women who were trained and have acquired artisakils in Dodoma and Dar es
Salaam low income housing projects. This has imguloe incomes and general well-
being of the beneficiaries; and

- Apart from these positive impacts, one of the negampacts resulting from extensive
digging of soil used as raw materials is advers@aitts on environment; such as
including environmental degradation resulting fropen pits and soil erosion, especially
in areas where materials such as sand, clay, eoils0zzolana/pozzolime have been
extracted.

7.4  NHBRA Materials Testing Laboratory

The NHBRA materials testing laboratory located la¢ tNHBRA headquarters in Mwenge
Kinondoni municipality, is the main facility used test various building materials. For heavy
and large components that have to be tested, NHB&Mally uses the COET laboratory at
UDSM. The tests undertaken include crushing streagtl bearing strength.

Other tests performed by NHBRA laboratory are;

(i) Soil tests for engineering design purposes - dgresit.

(i) Timber - strength capacity and, moisture absorption

(i) Steel - strength capacity

(iv) Interlocking bricks - strength

(v) FRC tiles — strength and water absorption

(vi) Sand cement blocks - strength

(vii) Steel - strength

(viii) IBPM and FRC machines testing - Production capadigxibility, size and
dimensions accuracy, finishing.
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7.5

Emerging issues

. NHBRA materials and technologies have had sevesalak cultural, economic and

environmental impacts; such impacts are generatiiydd.

. The key impacts, include improved access to housynthe poor; enhanced income and

employment generation among the marginalized; ptmmoof saving culture; and
increased opportunities for policy debates andrne$o

. Environmental impacts associated with land degradain areas where building

materials are being extracted.
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Chapter Eight

NHBRA Information Documentation System
8.1 Introduction

Among the key objectives of NHBRA is to ensure thedearch results, technical information
and products related to affordable and durablel log#ding materials; and appropriate housing
technologies are made available to potential usetading researchers and non-researchers. At
the centre of research activities is the requirdnmtbat NHBRA has to collect, organise,
disseminate and manage the research documentateomanner that is easily accessible to end-
users. Indeed a robust documentation systemrii@tsector of any research institution.

The current system, including the organisationtagfe and display of documented research is
manual. Its output comprises among other thingsararotated bibliography of all the research
that NHBRA conducted until 1999; printed paperslistf publications and books which are
stored in word processed format. Documents aredtand displayed in shelves and cupboards
and the referencing, retrieval and disseminatiomlase physically. Most of the day-to-day
operations concerning information documentatioma&nual; except in cases where information
on research studies and few other NHBRA activitiage been processed digitally using word
processors.

8.2  The Existing Information Documentation System

A documentation information system is an esseptal of any research institution that captures,
transmits, stores, retrieves, manipulates andalispdocumentation for processing or reading. Its
components including the physical space where tii@mation (outputs of the system) is
accommodated and facilities attached to it are lggumaportant.

Until very recently, research information was ldygecorded as text in documents. Increasingly
information is being represented by images, audideo and still photographs. In addition,
documents that were in the past stored in hardesape. paper form can now be digitally created
stored and displayed.

Over the last 40 years, NHBRA has accumulated atgdeal of information related to its
functions. Most of the information is in printecktend photographic (visual) form and is stored
in the NHBRA library. Very little of the informatiohas been transformed into digital form. The
documentation has declined partly because velg tigsearch work is undertaken also collection
from other sources is very limited (Figure 8.1).
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Figure 8.1: Documented research and other studies AHBRA (1972-2013)
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other studies

Source: Kimati and Mazanda (1999): An annotatedidgoaphy of the Building Research Unit
Publications and field interviews March 2014.

The following sections describe in detail the eriptsituation of documentation information
system at NHBRA.

8.2.1 Document Formats

As reported earlier, NHBRA has accumulated inforarabn building materials, technology, and
human settlements geared at providing technicalicadand innovations; and promoting
appropriate building materials, techniques andneldygies for low cost housing development.
The annotated bibliography of the NHBRA publica@ompiled in 1999 indicates that between
1972 (when NHBRA produced its first research repantd 1999 about 55 research and technical
reports were documented and accessible at theryliljfagure 8.1). The information broadly
covers; research and innovation; support materfals the application and use of the
technologies; and support for the production, ogpion of building materials and technology.
The information in the library is mainly in the forof print with very little non-print material.
According to library staff, there are about 10@0umes of research, books and other published
material.

Print Material

The main documents in print format observed in lthery include reference books, research
reports, working reports/papers, data sheets aolni@al manuals. The documents serve
different purposes such as providing information teshnical data; engineering drawings,
technical guidelines on machine use to mention &uew. Table 8.1 shows a sample of
documents and the type of documents and general use
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Digital (non-print) documents

As noted earlier most of the information is in prform, there is hardly any information in
audio-visual form. Some recent reports on buildilggnonstrations, sensitisation seminars and
training have been processed digitally and arelabdai on CD-ROMS. There is also some
information in the form of architectural modelslofv cost houses, pictures and posters.

On-line documents

Although NHBRA staff has published and presentegheps in various conferences and
workshops, very little information is available tne. NHBRA recently up-loaded its website
but it does not have much information. What is entlly on the website includes information on
the roles and functions of NHBRA. Information reléto the institution’s research activities has
not been uploaded but can somewhat be found seatter other websites and can be accessed
using search engines such as Google. The searstearsing NHBRA as a key word resulted in
about 42,300 results (web pages with the word NHBR&Yy little was related to the research
done at the Agency. Most of the reported infornratly other websites (government websites)
was general and concern activities of NHBRA reldtedffordable housing development.
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Table 8.1: A sample of document types at NHBRA

Information documents

Format and quantity

Purpose/contents

1 Data sheets

Print

About 30 copies
stored in the library

Show how products are made/manufactured, use tathni
language and are suitable for professionals sutdibasatory
technicians, academics, building contractors etigigally
produced to disseminate research results to govarnm
departments, institutions, colleges and universitie

2 | Technical guidelines/pamphlets

Print and pictures

Quantity was not
available

Show how products are made e.g. interlocking blecitso
suitable for non-professional with basic constattnowledge
and relevant technical illustrations.

5 | Working reports

HOUSING CONDITIONS IN
TANZANIA
ILUSTRATIONS

Print and digital

About 75 reports

Research and consultancy reports undertaken by MHE&T -
suitable for researchers and the general pubkcested in
building materials, technology and housing consiouacetc.

6. | Seminar/training reports

Print and digital

Doemts the process of training and demonstrationd&mn

72




Quantity not available

done by NHBRA in the various regions.

Brochures and leaflets, newsletters

Print andadiig

Quantity not available

Used for the dissemination of NHBRA activities, cigstion of
materials and their use e.g. interlocking-brickssimple
technical guidelines mainly for public use.

Models

Visual

3 models

Used to visually represent the M & T e.q. interlimgkbrick wall.
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8.2.2 Document Organisation, Storage and Library Sace

Organisation and storage

The common means observed for storing and disglagotuments is shelves or cupboards. All
the books, reports, journals etc; at the NHBRAdrgrare kept on shelves. Due to limited space,
some of the reports are stacked (haphazardly)adibiarian’s office (Plate 8.1). The lack of a
systematic storage system makes it very difficadt fisers to access books or retrieve
information. It was also observed that books andeotprint materials were not arranged
according to subjects thus making it difficult twhte books or reports. There is no cataloguing
or classification of reference materials. A simidservation was made in 2005 by a consultant
who undertook a study on the NHBRA library wherebwas reported that..the collection
available at NHBRA is not well-organised...the dinf resembles a run-down book store”.
Nine years later there seems to be very little opment. Furthermore, the search for material
and information is made difficult because indexargl cataloguing arrangements do not exist.
Fragile print-materials such as posters and pistwere also observed to be stored in a
haphazard manner thus exposing them to damagedbyrdaisture etc.

Plate 8.1: Storage situation at NHBRA Information entre

Source: NHBRA, April, 2014 centre

Library space

Research documents and their preservation requich repace that is systematically organized.
Although NHBRA is fairly old and well establishedsearch institution, its library space is
highly restrained in terms of physical space (sgatind office space) and supporting facilities
Plate 8.2). The library building has two rooms &mel total space is about 92 square meters and
is located within NHBRA complex at Mwenge, Dar edaam. Apart from the lack of systematic
organization of the documents available, the I§pffacility is hardly visible to a would-be user.
The larger room accommodates shelves and space=safting while the smaller room comprises
the office space for the librarian. The readingmohas two medium sized tables and six chairs;
and is congested as such there is hardly any attonlspace particularly if one was to search for
books while others are sitting and reading. Moghefresearch staff read from their offices and
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only use the library to seek information; this heypg rather rarely since much of the information
is generally outdated. In discussions with thealitan on how frequently their staff visit the
library; he noted that many staff visit the librdoyread newspapers kept centrally at the library
and not often to search for reference material.

Plate 8.2: Library and office space at NHBRA

Source: NHNRA, April, 2014

Although there is an increase in digital informatimetworks, including access to ICT and World
Wide Web, the current facilities and physical sperenformation and documentation services
at NHBRA leave a lot to be desired. In many redeamstitutions there is a decline in library
usel/visits because of the rapid development oftalignformation that is easily accessible by
users from their desktops, laptops, tablets andn evell-phones. However, one cannot
underestimate the importance of an up-to-daterliiacility that has adequate space, systematic
documentation and adequate seating facilities;cbaeference material and most importantly
equipped with a modern database for easy acceseaiaval.

8.2.3 Information Documentation and Retrieval

A lot of relevant research documents related tordéble building materials and technology
were produced up until the 1990s. This includedisgion theHousing conditions in Tanzania
(BRU Working Report No. 60 of 1987 and BRU WorkiRgport No. 68 of 1990) - which was
documented in the form of photographs and illusirat respectively. Other key documents
include theCompilation of raw materials occurrencasd their suitability for building material
purposes (BRU Working report No. 8 of 1975).

The annotated bibliography of NHBRA research pregan 1999 has unfortunately not been
updated. Researchers at NHBRA acknowledged thaeffattive documentation system of

research knowledge is critical to scientific adfivespecially when the activity involves the

design and innovation of new technology and pragludbwever, as noted, the existing system
was far from serving the purpose. For example,@VNIHBRA claims to have been the pioneers
of sand-cement blocks for walling; there is howewer documentation to support this. Keeping
written, visual and sometimes video documentatiooué the research is important especially if
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the research is related to innovation, design, r@aburing and modification; replication al
technology transfer such as ttwdtinter-locking bricks or FRCs. This is criticfactor for one to
claim property rights on his or her works. Docunagion of inventions is moreover importe
especially if a research institution is to apply &opatent becau “research and developint
activities that give rise to inventions must berthughly documented in order to successf
manage patents” (Crowell, 2007:7"

In the course of the research/innovation procebtBRIA produces relevant documents to ref
each stage (see Figure B.RHBRA has documented more or less each of thggts that it ha
been involved inThis is in form of photographs and printed docuradmwever as noted earl
these are not indexedh some projects, NHBRA has produced fliers, broebu datashee
technical guidelines and manuals. NHBRA officialaimtained that it normally leaves behi
technical manual in areas it has been involvedajept implementation

Figure 8.2: A typical NHBRA research documentatiorprocess and key output

)

Innovation/idea | 1.Research proposal repe

generation
5.Reports |
; - =N
Te_((:jhr;_lcal / N 2.Reports
guigelines N Data collection
_ Reviews/evaluationanc 1 Instruments
improvements, redesigns o : Data collection and analysi :
modifications of M & T : :
=4 =4
| \
| \
! i
i ¥
. A A
Implementation 1 Recommendations/solutions
applications | or |
field trials i designs I
4.Reports manufacturing ! 3.Reports
Models J - Blue prints
Demo projects Data sheets
Data sheets Models
Technical Moulds
guidelines Prototypes

Source: Fieldwork, April, 2014

One of the most popular documents available atlitrary is the leaflet on soil testing |
sedimentation named,he Bottle TesiThis includes simple instructions in Kiswabhili thadve
been produced in printed form, and is compreheastdomany sers.
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Interview with various staff at NHBRA revealed thhere has been no physical artefacts that
have been preserved. For example the first designddmanufactured interlocking brick and
other similar inventions have been neglected, dahaand later thrown away because they
appeared like waste. There is, therefore, no depg&rchive or a small scale technology
museum that would otherwise accommodate preservatiolassic technological innovations for
users to learn from.

8.2.4 Other Documentation Processes
Project record keeping and documentation

During the fieldwork interviews at NHBRA it was mealed that while documentation on the
projects undertaken was at times not availabl&éenform of retrievable reports; the information
was available in administrative files of the Agern(paper-base records). The files record and
document information and data on training, demaitistn, construction and research processes
and outputs. The information in files includes gedgraphic areas where specific NHBRA staff
or teams are travelling to; team composition, btidge time frames of the activity to be
discharged and so on. Commensurate with procedutbg public service the files are indexed
and managed by the NHBRA central register. Intevsigvith various NHBRA staff indicated
that sometimes reports on training, demonstratioresearch activities may not be kept in the
library but the information can be found in the aaistrative files. As can be expected, some of
these files are too old and cannot be accessed.

Regarding researches done and documented by NHBRi#eipast, it appears that there is lack
of a mechanism to systematically update studiemadch new developments. For example,
studies carried out on the use of different kinfibinders to reduce cement content in bricks or
the use of agricultural and industrial waste foilding purposes could have been further
researched on or modified for adoption and useduition, indigenous knowledge on building
materials and practices has been documented by MHBIR the information is not readily
accessible for reference. As such, researchersotddave a solid base to embark on further
studies on the same materials.

There is also lack of an inventory of innovatior dechnologies for example, those certified by
the Tanzania Bureau of Standards (TBS) or evenethbat meet ISO standards. Such a
repository of material specifications/standardprint form, such as leaflets, brochures would be
valuable reference material to prospective clieoisNHBRA such as building designers,
architects and quantity surveyors.

8.2.5 Management, Personnel and Equipment

Persons with the requisite qualifications and slalte critical for an information documentation
system to work efficiently and effectively; primigribecause such a system would not only
comprise the traditional functions of a library/datentation centre but would also involve staff
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who can support researchers by providing them il efficient ways of documenting,
disseminating as well as searching for informati©uarrently at NHBRA there is only one staff
managing the information centre. He is not a ptesl librarian but has accumulated valuable
experience and knowledge on NHBRA research docwsremd therefore assists greatly in the
documentation and dissemination of M & T knowledd&ck of a professional librarian means
that research products including documents (bomrts, journals etc) are not adequately or
properly managed.

Equipments

The library has one desk-top computer (which waswarking at the time of interviews), a
small photocopier and one spiral binder equipmehickv assist the librarian to prepare
documents such as safari reports, seminar reposgth as documents for board meetings. Lack
of dedicated equipment for reproduction servicehsas a heavy duty photocopier, scanner and
printer makes it difficult for the staff managingetlibrary to produce copies of research reports
for storage and reference thus limiting dissemamatctivities. Most staff have their own desk-
top or laptop computers which they use to documeuntine activities including preparation of
reports. NHBRA does not have an information doentation policy nor does it have a library
policy. A Research Agenda (2013-2014) which amotigerothings, recognis€® research
strategy which is feasible necessitates a needdoess to facilities essential for publication and
useful documentation retrieval meanslowever the Agenda has not yet been operationalised
An information documentation policy would among etlthings require researchers to deposit
their works in the library, feed into the existimjormation documentation systems and provide
feedback to future research works.

8.2.6 Users of NHBRA Information Documentation Sy&m

According to interviews with staff at the libratipe user population of NHBRA technology or
building materials information include; individuabme builders; large and small business
enterprises involved in building material technglodarge private and public sector builders;
academic and non-academic research institutioms;plicy-makers and decision makers. Table
8.2 illustrates the type information most usersggbduHowever, there was no record available on
the quantity sourced.

Table 8.2: User and type of information sourced/seched at NHBRA Library

User Type of information sourced (on Remarks
materials and technology)

1 | Individual home builders| Guidelines on soil tests Occasionally
General information on interlocking Would prefer
bricks. information that is

easy to read

2 | NGOs e.g. WAT, CCI Training and manufacturingrinstions Occasionally
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including housing on interlocking brick and FRC
cooperatives technologies.

3 | Large and small business Guidelines on soil tests.

enterprises (contractors,| General information on interlocking Regularly, would
manufactures and bricks and FRC technologies. prefer documents
suppliers) Other reports on construction subject. | with illustrations.

4 | Large private and public | Information on NHBRA materials and | Occasionally, would

sector builders e.g. NHCtechnologies. prefer documents
LUAs, private real estate with illustrations.

5 | Academic and non- Research reports on NHBRA materials | Occasionally, would
academic research and technologies. prefer both illustrated
institutions e.g. Ardhi and plain/non-
University and University illustrated documents.

of Dar es Salaam

Source: Field visits and interviews, 2014

Visitations to the library are generally few andvé@adwindled over the years. In 2005 the

estimated clientele were about 1,000 per yearabmut 3 visitors a day. At present, it is

estimated to be 3 visitors a week. There was na was available on the types of information

sought or quantity. During the 4 days of fieldwonkerviews, the team did not observe any
inquiries for information at the library. It wassal observed that the library was closed for some
time when the only staff was on leave. Follow-up tbrs revealed that there was lack of

competent staff to manage the library during suatasions. On probing further it was revealed
that there was not much inconveniences or senat@ed consequences when the library is
closed, suggesting that the NHBRA library is rarebed by staff. It was also revealed during

interviews with NHBRA staff that since researchiaties have come to a standstill, no new

information is generated and as a result mosteathailable reference materials are obsolete.

8.2.7 Collaboration with other institutions and areas of collaboration

Overall there is weak collaboration with peer ingtons in terms of information exchange.
Training and demonstration activities compel botHBYRA and the beneficiary institutions to
collaborate and exchange relevant reports on na&edend technology. This refers to for
instance, the collaboration between NHBRA and CECIWAT on constructing affordable

housing. However very rarely is information exchargyustained beyond the specific project
areas; unless NHBRA is called upon to backstopaviges technical advice on specific issues.
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Although NHBRA has had links with international titstions including peer institutions in
Scandinavian countries, presently, no significamérnational cooperation exists. Furthermore
there is no database (mailing list) or e-mail algéhat would foster connection with potential
international partners in terms of information exche.

Table 8.3: Collaboration with other institutions and areas of collaboration

Institution Areas of collaboration | Remarks

1 | University of Dar es Research Occasionally students seek for
salaam M&T information

2 | Ardhi University Research Occasionally studeptskgor

M&T information and use of
material laboratory facilities

3 | National Construction Information exchange | Regularly
Council on M&T

4 | Tanzania Library Services Information exchange Occasionally
on M&T

5 | CCI Training and Occasionally as part of CCI low-
demonstration income housing project activities

6 | WAT-HST Training and Rarely, part of housing
demonstration improvement projects.

7 | VETA Training and Regularly to seek information on
demonstration M & T training.

Source: Fieldwork interviews at NHBRA, April 2014

8.3  NHBRA Information Documentation System: Adequay and capacity

Having discussed the existing information documigmasystem, documentation processes end-
users and links with other institutions. Table 8s6esses the adequacies and capacities of the
system and implications.
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Table 8.4: NHBRA Information Documentation System: Adequacy and Capacity

Information documentation
activities

Adequacy and capacity

Techniques

Personnel/equipmen

[ Implications

Documents (print, non-
print and on-line)

Documents in paper/print
form are outdated and
poorly kept.

No new acquisition of
books etc

Little effort to acquire new
M&T information from
outside NHBRA

* In adequate

research capacity
and little
engagement in
research related
activities hence no
outputs.

» Dwindling research documentation an

innovationson M & T.

* Poor collection and coverage of M&T

documentation (national and
international)

Research information
documentation, retrieval
and dissemination

Information related to
NHBRA scattered on the
internet/web.

No common repository or
website with links to on-
line research material by
NHBRA.

No physical
documentation space e.g
exhibition room to support
this innovation

No information
documentation policy

In adequate
research capacity
and little
engagement in
research related
activities hence no
outputs.

Poor IT facilities.
Link to NHBRA

webpage not active,

Poor visibility of research outputs to
would be readers and users

Library services poor and not
effectively used by potential users.
Old information and users not
informed about new developments o
M&T.

Provide content in a format suitable
for quick and easy comprehension b
the user.

Limited use of library (possibility of
accessing information electronically
exists).

Lack of information exchange
platform for feedback between
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NHBRA and users of its technology
and materials.

Project record keeping andNot all consultancy project

documentation

reports are accessible;

Inadequate record
keeping infrastructure
e.qg.IT

Information from field not swiftly
transformed into digital and printed
form for potential users to access.

Organisation, storage and
space

Limited space for storage an
circulation

Reports are stacked
haphazardly.

Lack of a systematic storage
system makes it very difficult
for users of the library to

access the materials available

swiftly

Information is not stored or
organised systematically

Documentation space is
limited in terms of collection
space, seating and office
space.

Library not so visible to
potential visitors.

)

Lack of qualified
librarian

Lack of computers
and other digital
equipments

Limited digital
preservation of
documents

Lack of a professional librarian meatr
that; books, reports, journals etc are
not systematically organized
according to subjects and fields
(indexing and cataloguing).

Fragile print-materials such as poste
and pictures poorly kept.
Inadequate capacity of the
documentation centre to support
information needs of various users.

NS
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Collaboration with other
institutions and areas of
collaboration

Inadequate collaboration -
lack of techniques outreach
services, information
exchange with peer
institutions, research and
innovations collaboration
networks.

Poor links with the public and

private sector

Lack of IT
infrastructure

Lack of zonal/
regional branches or
focal points in the
districts

Poor visibility and link with other
researchers and users of M & T
(public and private sectors).

Lack of synergies with peer
institutions including those engaged
affordable housing solutions e.g.
WAT-HST resource centre has little
no link with NHBRA
information/documentation system.
MLHHSD has information on
NHBRA which is rarely sourced.

in
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8.4  Comparative Best Practice

A best practice would prevail at NHBRA if the infoation documentation system was operating
in a form that would improve the performance anficieincy of the library in contributing to
NHBRAs mission. But also contribute in promotingfoaflable housing materials and
technology; and solutions. In an attempt to drassd@s for improving documentation systems at
NHBRA a brief analysis of the REPOA resource cergrearried out. REPOA has a total of 32
staff who comprise: 1 professor who is the Chieeéirive Officer 12 research staff (2 with
PhDs) and 20 supporting staff most of whom haw &nd second degrees.

8.4.1 Research on Poverty Alleviation (REPOA) Resoce Centre

REPOA’s Resource Centre provides a wide range démass for reference and services on
issues relevant to poverty alleviation and the tgraent of Tanzania in general. As an applied
research based institution, the Resource Centreida® information that facilitates the
achievements of REPOAs objectives which are t&{iigngthen the capacity of the intellectual
resource; (ii)Undertake, facilitate and encouragategic research; and (iii) Facilitate and
stimulate the utilisation of research findings.

In order to deliver quality services and meet theva objectives of REPOA, the Resource
Centre is facilitated by:

» Well qualified staff, 2 librarians (at MSc and Blggels);

* A collection of about 14,200 books, reports andrnais;

* Remote library catalogue search, access to REPO®sal library which covers users
outside Dar es Salaam;

» Sufficient library space (about 150 sq.m);

» Library and information services policy; and

* Regular research and training workshops includimgual workshop to disseminate research
findings and research methodology trainings.

Some of the key outputs that are documented indRaleerty and Human Development Report,
various policy briefs and research results and oha&sus to facilitate informed decision-making.

The information in Table 8.5 compares the NHBRA &iPOA. Both institutions have more or
less the same objectives of research (human settksndevelopment and poverty alleviation
respectively) and that of ensuring that researd¢puis are used to address national problems.
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Table 8.5: Good practice for information documentaibn at REPOA vis NHBRA current practice

Information and
documentation aspects

Current practice at NHBRA

Good practices/technology at REPOA

Information and
documentation availability
(recent viz a viz outdated

)

Very limited books and references to support researe Extensive print and online resources and

functions.

Outdated books, reports and publications and other

references.

variety of media to disseminate research
information.

* Regular research activities producing new
material

» Research collaboration on topical relevant
research areas.

Dissemination

Poor dissemination modes.

Non- automated system

* Awareness services, selective disseminatior
information through the REPOA website and
email alerts,

of

* Regular research workshops for presentation of

findings including high scientific profile annual

workshops
* Use of social media platforms for informatior
exchange
» E-mail alerts and automatic mailing list, very
active

Organisation and storage

Disorganised storagéceskification and

cataloguing)

No systematic indexing or inventorying

» Reference materials are classified and
catalogued using renown library classificatio
systems

Retrieval

Poor retrieval of information

» Automated/digital retrieval systems , online

=)

IE

databases and catalogue search, audio-visy

85



section etc
» Well-organized research documentation and
preservation system
* Existence of a virtual library to promote
outreach services and remote access

Library space

Library space limited and not usdeogi/ely to further
NHBRAS mission.

Crowded disorganised space not conducive to reauti
information search.

« Sufficient library/reading space complemented
by online information documentation services.
Extensive use of REPOAs website.

"¢ Aesthetically pleasant reading space (little or
no distractions)

Staff

1 non-professional staff to oversee docuatem centre

* 2 Qualified professional

Equipment

1 non-operational PC used for word-prsiogsand not
library automation services.

No PCs access for readers/library visitors

* Availability of ICT services to support
information documentation; computers and
reprographic services as well as users search
for information.

Information services

Limited information servicegldherefore no
diversification to capture varying end-users

* Diversification of information services also
include coordination of training on informatian
search and research methodology stimulating
research activities and documentation.

Source: Fieldwork, 2014
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Whilst it is acknowledged that REPOA has opporiesieven by modest measure or indicators
the current HBRA library does not befit or effeely support the functions and mandates with
regard to research documentation and dissemindocumentation is in fact one of the weakest
areas in the product innovation, documentationdissemination chain.

8.5

10.
11.

Emerging issues

Inadequate funding coupled with low priority anduweagiven to information services.
Current research and innovation information is ateéd. There is hardly new research
to feed back into the library information managebsstems and no information to
feed into research.

No dedicated classification and digital system&atdlitate efficient access to and
dissemination of M&T research and product informatparticularly in the face of
decline in physical visits to libraries by reseanshwho can remotely access
information.

Poor visibility of the documentation centre andstmng national identity with
reference to building material and technology stibje

Low utilisation of the documentation centre, no keding promotion of information
services at NHBRA.

Small library space and no reproduction centre Hretefore limited information
capacity.

Inadequate ICT staff.

No outreach information services and systems; thiexaveak links with the end users
and seekers of affordable housing solutions irdib&icts and regions.

Steady decline in research activities and publgslaind increased engagement in
consultancy and production with no systematic dasnation of outputs.

Little efforts to collaborate and network with ethnstitutions;

.Lack of an Information documentation policy.
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Chapter Nine

Dissemination of NHBRA Products

9.1 Introduction

This chapter reviews the promotion of building miale and technologies innovated by
NHBRA. Promotion as used here refers to makingitiiermation about a specific product
known to users or consumers using different dissatiin modes. Three dissemination modes
adopted by NHBRA to make the innovated building enats and technologies known to the
producers and consumers are presented. The mocdeseénawareness creation; sensitization
seminars and practical training; workshops andrieah forums. The chapter also presents the
marketing and resources capacity, adequacy ofifisemination modes, including shortcomings
as well as comparative best practices and emergsogs.

9.2 Existing Modes of Dissemination

Dissemination refers to the distribution of infotma or knowledge through a variety of ways to
potential users or beneficiaries. It is normallywe way communication process that involves
the understanding of the concepts and possibleemghtation of changes as intended results of
the dissemination activities. Dissemination modedude electronic and print media, (written
information), and person-to-person contact. Theserades that have been adopted by NHBRA
in disseminating information on building materialsd technologies.

(i) Public awareness creation
The dissemination modes for NHBRA are includechim annual activity plans and in the annual
budget for the agency. In each financial year,abency prepares plans on the modes for the
dissemination of building materials and technolegredifferent parts of the country. The main
modes of dissemination constitute (i) awarenesatiom (i) sensitization and practical training
(iif) workshop and technical forums. The main diesgtion modes are detailed in the ensuing
section.

Media for dissemination

In order to facilitate the promotion and visibilibf the NHBRA materials and technologies, the
agency uses public awareness creation media tblatdm the electronic media such as website,
radio and TV programmes, print media that is newsps data sheets and technical manuals.
Exhibitions are also used to provide details ondhailability of technologies for walling and
roofing materials developed by NHBRA. Through vasomeans of awareness creation, the
would be users are informed about the NHBRA teabgiek, building materials such as soil-
sand-cement bricks; soil-sand-cement interlockingkb; soil- sand- lime-bricks; and sisal-fibre
cement roofing tiles.

88



Website and CD ROMS

NHBRA has a website that it could use to dissemsimaformation on both building materials
and technologies. However, it is not developed dwes it have the relevant information. It
contains very little information on building matas and technologies. Moreover, the agency has
also produced few CD ROMs demonstrating variougdmg materials and technologies. Their
distribution outlets are limited to NHBRA headqeast

In addition, scholarly publications by NHBRA staiffembers are not uploaded on the website.
This limits the dissemination and overall visikjilif the NHBRA. This is an issue which also is
associated with the inadequacies of the documentas pointed out in Chapter eight.

Although there is one staff who is an ICT expehte tproblem of dysfunctioning website
continues. At the same time it is not possibléutly utilize the skills of staff because of lack o
working equipment and research outputs. Thus,npiate to use the website to disseminate the
limited information on NHBRA, products have not beaapped.

Radio and TV programmes

TVs and radio programmes are also used to disséninformation on NHBRA building
materials and technologies. The media popularisealiimages on the nature and type of
building materials produced using NHBRA technolggieThe media can facilitate the
information dissemination a large part of the coypmtithin a short period. In Tanzania, there are
15 million radio sets as well as 6.5 million TV seMost of those with TV sets are in urban
areas. Overall, the use of radio and TV programipydSHBRA in disseminating information on
building materials and technologies has been diniged. In particular, there are no regular
radio and TV programmes in both public and privataia outlets for disseminating information
on NHBRA products. The only time radio and TV p@gmes are used to disseminate NHBRA
information on building materials during DITF arfietNane Naneexhibitions. Even then the
coverage on NHBRA activities is limited because suth occasions there are many public
private institutions which take advantage to adsertheir products.

On the other hand, radio and TV programmes arenswpe For example, it costs TShs 3-5
million to broadcast a TV advertisement for thremutes. Given the limited funds NHBRA
receives from the government, the use of such midialisseminating information is quite
restricted. For example, during the interviews vathff members responsible for promotion of
building materials and technologies, a question asised:“How often in recent years has
NHBRA advertised on building materials and techgmse using radio or TV?'The response
tells it all: “in the past three years there have been no TV diorarogrammes broadcast on
NHBRA building materials and technologies becauddaak of funds”.

Print media and leaflets
Print media that include leaflets, data sheetstadghical manuals and newspapers are also used
to disseminate NHBRA products. These are produsd€iswahili and English languages so as
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to reach a large section of Tanzanians. Over tefpar years, NHBRA has distributed 12,500
printed materials leaflets, technical manuals aadléts with details on building materials and
technologies to those who had been trained or thwalse inquired on the technologies.
Considering the population and geographical siz@fcountry, the number of printed materials
seems to be a drop on the ocean.

NHBRA does not use regularly local newspapers ¢satminate information on its products. On
the other hand, local newspapers do not reach ge laection of the targeted audience. In
Tanzania, the total number of issues (in all news ranges between 5,000 and 60,000 per
day. In most cases households in rural areas hgedlgewspapers.

Furthermore, the circulation of newspapers is 1p@2 1,000 people in Tanzania, while in
Uganda 2.53 per 1,000 people and in Kenya are &.3 000 people. Given the large national
population of over 45 million, the small circulatiaatio (1.6:1,000) would suggest many
Tanzanians do not have a culture of reading nevespapn this respect, dissemination of
NHBRA through local tabloids might not make sigo#nt inroads in the marketing of its
products.

In addition, the regular use of print media, paacly newspapers is expensive for a non-
commercial entity like NHBRA. For example, it coftstween TShs.3.2 — 3.5 million per full
colour page, TShs 1.6 million per half page, TSHs,.®00 and TShs.1,000,000 per quarter of a
full colour page of a newspaper.

Exhibitions

Exhibitions are also used to disseminate NHBRAding materials and technologies. The target
groups are individuals, private firms and publistitutions. The Agency has used exhibitions as
forums to disseminate information on specific tebgies and products such as the press
interlocking brick machine, and press brick makimgchines. Other technologies exhibited are
tile vibrators and mould technology and manual leshanachine for producing sisal cement
roofing tiles. The popular exhibitions are DITFgetdane Naneand the Government Ministries
and Departments exhibitions. These are, howeweya events which are insufficient to reach
a large section of the national population.

The interviews revealed that the Agency had stopmeticipating in the DITF because it had
limited impact in terms of visibility, mainly becs& it is always held in Dar es Salaam. NHBRA
has resorted to participate in thlEane Naneexhibitions whose venues shifts each year. The
exhibitions of professional bodies that are hel®ar es Salaam provide an opportunity to reach
a large audience of individuals or firms. NHBRA da®t participate in exhibitions organized by
international firms or private sectors such aslthkish, Syrian or Indian exhibitions.
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Figure 9.1 shows that over the years the numbeexfibitions in which NHBRA has
participated in has been varying, with overall @asing trend. Such a situation not only limits
the visibility of technologies in the large part thie country, but also restraints marking of its
products.

Figure 9.1: Trends in NHBRA patrticipation in exhibitions during 2001/02 -2012/13

8

7
Number
of Exhibitior

Source: Fieldwork, April, 2014

Despite limited and declining participation, theh#stions held so far had had an impact in
terms of enhancing awareness particularly amongtiiéical leaders and private firms on the

NHBRA and building materials technologies. For amste, His Excellence the President of the
United Republic has bought several IBPM for supmdrtwelve youth group in Coast region.

The Prime Minister on his part had also directedtit Councils to purchase the interlocking

brick making machines and to form youth groups 8tatll be producing building materials in

the Districts. The two national leaders decide aketthese decisions in appreciation of the
guality products produced by NHBRA.

In the period of 1997 to 2012, NHBRA produced aoldl 281 interlocking bricks manual press
machines to individuals and institutions that wiafermed and learnt about this through various
media outlets. This figure is not really impressigalculations show that NHBRA has produced
an average of one machine per month. Given thevisivility of NHBRA technologies adoption
may be restricted as well. The low average of oaehime per month could be an indication of
poor dissemination programmes and lack of marketiragegies.

This is demonstrated by the statement of an offaid BA who, during interview, saithat I
had never seen anybody from NHBRA telling me amailding materials technologies and since
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| am involved in constructing government buildingsad expected NHBRA to inform me about
the materials and technologies.”

It is also important to point out that, dissemioatactivities in media, exhibition and so on have
not been supported by adequate supply of techredogind building materials. For any
promotion of a product to be effective, its availl@pis critical. As noted in Chapter Six, low
visibility or non-availability of NHBRA material ahtechnologies is a challenge that undermines

dissemination initiations.

technologies.

Table 9.1: Dissemination of NHBRA materials and tdenologies

Table 9.1 shows dissation of various building materials and

Technology/materials

Dissemination
media

Existing Situation

Challenges

Interlocking Bricks

Manual Press Machines
(IBM)

Press Brick Making
Machines

* Manual handled
machine for producing
sisal cement roofing
tiles

» Tile vibrators

* mould technology

Soil-sand-cement

NHBRA The website not always| * It is not effective in disseminating
website active. information to large section of the
It is not regularly population.
updated * Resource capacity limits the use of the
It is least developed and website to disseminate information on
it is contents very NHBRA products.
limited.
Limited ICT capacity in
terms of infrastructure
and facilitating.
Radio and TV There are no regular e The potential of the radio and TV have
programmes Radio and TV not been fully exploited to disseminate
programmes. information on NHBRA products.
Disseminate * Inadequate funds limit the use of radid

technologies

The radio and TV
programme are running
only during the national
exhibitions such as
NaneNane and DITF.

It is expensive to radio
and TV programmes
The coverage for radio
and TV broadcast is
low, most rural areas dq
not access to TV/Radio

and TV to disseminate building
materials and technologies.

lack of marketing strategies limits the
exploitation of synergies of various
dissemination programme.

Stabilized-interlocking
blocks-Soil-sand-bricks

Sisal-fibre-cement roofing
tiles

Data sheets and
Technical
guidelines and
manuals
Newspapers,
leaflets

The coverage of
newspapers and leaflet
is low

Details on the
newspapers and leaflet
are not adequate or ver
informative for those

-They reach a limited audience.

-The potential of the media is not fully
used.

-Inadequate funds limit the use of print
media to disseminate building materials
and technologies.

Lack of marketing strategies limits the
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Technology/materials

Dissemination
media

Existing Situation

Challenges

seeking NHBRA
technologies/materials.
e One has look/approval
them. They are doing
business.
» Little culture of reading

newspapers in Tanzanig.

* Advertisement in
newspapers. are
expensive and limited
coverage.

exploitation of synergies of various
dissemination programmes.

Exhibitions e.g.
DITF,
NaneNane

» Each exhibition is an
annual events, one
cannot easily make a
follow-ups once
informed on NHBRA
technologies.

* NHBRA change venues
for Nane Nane
exhibitions in each yeatr.

e DITF, regulatory and
professional bodies
exhibition are confined
to Dar es Salaam.

»  Competitions with othern
institutions that
organize exhibitions for
building materials.

 NHBRA does not
participate in the
exhibitions organized

by the private sector e.g.

Turkish and Syrian
exhibitions.

« Reaches a limited audience
e The potential of the media is not fully

used.

* Inadequate funds limit the use of

exhibitions to disseminate building
materials and technologies.

« Lack of marketing strategies limits the

exploitation of synergies of various
dissemination programmes.

Source: Fieldwork, April 2014

Sensitization seminars and practical training

In order to inform the general public on the NHBR&chnologies, the Agency has prepared
manuals and training programmes on the variousyatsdincluding Interlocking Bricks Manual

Press Machines (IBM), Brick Pressing Machine (BP&)d Manual handled machine for

producing sisal-cement-roofing tiles technologiBise target groups are mainly local authorities
and public institutions. Sensitisation seminars @naktical training have been conducted to
impart skills are used to produce materially sushhat are used to produce soil-sand-cement-
stabilized blocks; soil-sand-cement inter lockirmicks as well as Sisal Reinforced Concrete
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Tiles (FRC) tiles. The bricks and roofing titlesveabeen used in the construction of health
centres, dormitories in secondary schools as veetkeaidential houses in various regions in the
city.

(i) Seminars

The seminars are used to disseminate informatioNHBRA technologies and products mainly

to grass roots youth based building brigades indis&icts. Seminars are not however, used
regularly because they are demand driven. They Hamefore been conducted in only a few
districts. In most cases, seminars had been spashduy either district councils or few private

firms companies or CBOs and NGOs. This implies thahing or sensitization using seminars

depend on the availability of the funds by the smoimg agents. They are therefore demand
driven.

Figure 9.2: The number of people trained on NHBRA materials and technologies in district
councils 2000/01 — 2009/10
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Source: NHBRA 2014

It is also important to note that through semiremd sensitization workshops, NHBRA trained
grass roots building brigades in 55 districts i@ tountry during 1997- 2012 period. This is low
number given that Tanzania has 169 districts. Iditexsh, during the period a total of 3,002
people were trained on NHBRA materials and techyiekin the district councils (Figure 9.2).
On average, 198 people were trained on NHBRA tddgnes per annum. Given the vastness of
the country and its population of over 45 millidimis number is very low.

94



Figure 9.2 further shows that in some of the yé¢lese were sensitization seminars held. This
suggests that in those years, there was no denm@andemminars. That Districts and other
institutions either did not have budget for the NR#Btraining seminars or did not plan for them.

(iv)  Practical training and demonstration sites
Seminars are normally followed by practical traguifPractical training involves the production
of either walling materials or both walling and fiog materials. The walling materials produced
are either soil-sand stabilized cement interlockimgks or soil-cement interlocking bricks;
whilst sisal fibre cement tiles are produced fafing.

Table 9.2: Dissemination of technologies and buildg materials through sensitization and

practical trainings

Technology /materials Dissemination
media

Existing situation

challenges

» Interlocking bricks | Seminars
manual press
machines (IBM)

»  Press brick making
machines

*  Soil stabilized
cement blocks

*  Soil sand cement
bricks

Not conducted regularly
LGA, private firms CBO
and NGOs sponsor the
training seminars
Demand driven

Few LGA and larger firms
sponsors the seminars
Training conducted in 55
districts

Few individuals participate
in the seminars

Too few NHBRA staff,
cannot cover a large part
of the country

Low demonstration
effect realized because
of focus on the
peripheral areas
Little visibility of the
demonstration sites
Non availability of
funds and public
projects limits
dissemination.

practical
 Soil sand cement | trainings

interlocking bricks

 Manual handled
machines for

e Tile vibrators and
moulds

Not conducted regularly
LGA, private firms CBO
and NGOs sponsor the
training seminars
Demand driven

Few LGA and larger firms
sponsors the seminars
Training conducted in 55
districts

Few individuals participate
in the seminars

Too few NHBRA staff,
cannot cover a large part
of the country

conducted in selected
villages or towns which
are in the peripheral

Low demonstration
effect realized because
they are done in the
peripherals

Little visibility of the
demonstration sites
Availability of funds
and public projects
limits the
dissemination of the
technology
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Technology /materials Dissemination | Existing situation challenges
media
Demonstration * Facilitated/depends on the * Low demonstration
sites availability of public effect because they are
projects done in the peripheralg
e Constructed in remote » Little visibility of the
districts areas demonstration sites
* Not constructed regularly » Availability of funds
e LGA, private firms CBO and public projects
and NGOs sponsored the limits the
construction dissemination of the
« Demand driven technology
+ Demonstration sites in 55
districts

Source: Fieldwork, April 2014

(iv)  Workshops and technical forums

Workshops and seminars are another disseminatiale msed by NHBRA. Based on research
findings and practical issues concerning the NHBR&hnologies, staff members prepare
scientific papers which are presented at variousksimps organized by regulatory or
professional or academic institutions in the counifhese include workshops and forums
organized by AQSRB, ERB, and CRB to mention bugva. fSuch forums offer and enhance not
only NHBRA visibility with regard to building mateds and technologies, but also provide
opportunities for technical expertise.

Table 9.3 shows that the workshops and technicahfe provide opportunities for NHBRA to
reach the would-be users and producers about édupts. However, NHBRA has not been
effective in using this fora because overall veeyfpapers or research output have been
produced in recent years. Interviews further res@dhat the Agency does not have a Journal
and Newsletters through which it could disseminateinform the would — be users and
producers of building materials about their ackgt Limited research outputs, and low
research capacity and culture have generally céstrithe visibility and dissemination of the
NHBRA materials through the use of workshops actreal forums.

Surprisingly for years, NHBRA did not have a budgemn for research funding only recently

NHBRA has introduced this research line item inbitglget. The lack of research budget line
could be attributed to the gradual decline of resdeaapacity and culture at NHBRA.

Table 9.3: Dissemination of technologies through wkshops and technical forums
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Technology /materials Dissemination| Existing situation Challenges
through
» Interlocking workshops Some staff members Limited opportunity to
bricks manual participate in (few) share expertise on
press machines workshops NHBRA technologies
(IBPM) Low research capacity with the users and
and outputs producers
* Brick pressing Low funding of research Limited visibility of
machines Most workshops held in NHBRA products
Dar es Salaam Little research outputs
* Soil stabilized the workshops may produced
cement blocks, inform the large scale Limited capacity to
+ Soil stabilized producers publish and issue
cement inter Lack of own newsletter newsletters regularly
locking bricks or journal
Published papers not
uploaded on the website
* Manual handled | Technical Staff members Limited opportunity to
machine for forums participate only in few share NHBRA

producing sisal
cement roofing
tiles

e Tile vibrators and
moulds

» Sisal reinforced
concrete tiles
(FRC)

workshops

Low research capacity
Low research outputs
(papers)

-Low funding of research
funding

Most workshops held in
Dar es Salaam
Workshops inform the
large scale producers

technologies/materials
Limited visibility of
NHBRA products
Limited outputs
produced and
disseminated

Source: Fieldwork
9.3 Marketing capacity

Marketing

| dentification, selection and development of the products
In order to make its products known to the pullNeiBRA has been undertaking a number of
activities that constitute marketing. SpecificalNFIBRA has identified and developed building

materials and technologies that target a partiquldre of customers, that is, the low and middle
income groups in both urban and rural areas, alsasehe public institutions.

Marketing entails the coordination of the threemnedats of identification, selection, and
development of the products; determination of icelection of distribution channels to reach
the customers as well as development of promotistedtegy. Marketing also involves
developing demand for a product and fulfilling @mers’ needs. These four aspects provide the
basis for assessing the marketing of NHBRA prodinctee country.




In particular, NHBRA has developed technologies &mil-sand-cement bricks, soil-sand,

cement, brick and sand- soil- lime bricks. It b#éso developed as sisal-fibre reinforced roofing
tiles. As discussed in Chapter Six on the raw nadterfor producing building materials are

generally available in different quantities and Igies in various parts of the country. In this

regard, the technologies developed by NHBRA camrdmly adapted or used in many regions
because they can be customized to availability aefemals in the different locations in the

country.

Business analysis and prices

The development of building materials and technielogeed to be done together with business
analysis. Such an analysis allows the determinaifgoroducts and their prices. Given that the
technologies developed seek to promote the usecafly available low price materials, the cost
of building materials and housing units construchee as expected to be lower compared to
those using conventional materials. For examptejcabedroom house constructed in Miyuji in
Dodoma Municipality using NHBRA technologies (SS4Bd SCREF tiles) costs TShs 3.0 — 5.0
million, while a similar building using sand-cemeibcks and CIS costs TShs 32 million
However, many households do not know how much #ae if NHBRA building materials are
used instead of the conventional ones.

Not only that the saving made from the use of NHBRAterials is not known, but also the
prices of the various building materials and tedbgies are not widely known by the general
public. This limits the marketing of the NHBRA praxts. For example, during a field visits in
Mvota Village, Biharamulo District, an individualhe was asked whether he knew what the
price of interlocking bricks press machines wagdmied: “| have no idea of the price of the
interlocking brick press machines, although we baén provided with some machines by the
African Barrick Gold Mining Company”

Distribution channelsfor reaching the customer

As pointed out in the previous chapters, NHBRA does have branches or offices in the
upcountry districts. In particular, there are nalets for NHBRA building materials apart from
the head office at Mwenge, in Dar es Salaam citichSa setting, limits the marketing of the
NHBRA materials and technologies as well. No wonolezr the 1997 — 2012 period, NHBRA
sold only 281 machines.

Given the absence of outlets or demonstration esritr NHBRA products in the districts, grass
roots building brigades could provide important goh. However, in most districts (including
Bagamoyo and Biharamulo; Tarime, etc) the buildingades (such as those intended to support
youth groups) are not operational, although, maegived training on NHBRA products.

Promotion strategy

The promotion activities that have been undertakgmMNHBRA are shown in Section 9.1. In
addition, NHBRA had signed Memorandum of Undersitagndvith some institutions which
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among other things promote the Agency’s prod For example, NHBRAhad an agreernt
with African Barrick Gold Mine, through which NHBRAuilding materials and technologi
were usedto construct secondary school, teachers’ houses dispensaries in village
surrounding Tulawaka Gold mi in Biharamulo District.

Currently, NHBRA is iwvolved ir a similar project in North Mara Gold Mine. NHC has@
entered into contract with VETA 1organize and train groups of youth thre production and us
of NHBRA products.However, the Agency does not have a marketing @amproducts
promotion strategy.

Resource capacity for dissemination

Finance
At present NHBRA does not have a budget line (itdor) marketing or promoting of if

productS. However, NHBRA has been allocating some money nfarketing or promotio
activities. Figure 9.2 shows ththe amount of funds spent on marketing NHBRA puats has
been fluctuating, although in the past recent ygdras been rising sharply. Asked why there
been a sharp rise after 2010/11, the marketingesffioted that in recent years, there han an
increase in the costs of advertisement and fugisreses when travelling up coun

Figure 9.2: The annual allocation of funds for marketing activiies 2008/-2012/13
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Source: NHBRA, 2014
Despite the sharp rise, given the cost of advagiand othemmarketing options, the sum
allocation is meagrand cannoieffectively facilitate the marketing diHBRA products. Fo
instance, if one examines thests ofadvertising products through nevegers, TVs and rac,

® One NHBRA staff informed the interviewer that NHBR#ad no item in its budget f
promotion and marketing of building materials aechinologies
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(As shown in Section One), it is obvious that theds are inadequate (see Section 9.1). It also
ought to be noted that some of the promotion amiihave been demand driven (Section 9.1).
Subsequently, the coverage of dissemination aigsvis quite limited because it depends on
priority given to NHBRA products by particularly pkc institutions; the latter are the main
sponsors of demand-driven training workshops.

Personnel

NHBRA has one marketing officer and one ICT expent post, whilst the establishment

provides for two (2) marketing officers and two ()T experts. This suggests that the Agency
is understaffed in the very important functions arketing and dissemination. This in turn

undermines marketing of NHBRA products. Furthermaiace in the training of users and

producers of NHBRA technologies is demand drivesvecage particularly among the low

income homebuilders countrywide is small.

Equipment and facilitiesfor disseminating and marketing NHBRA materials and technologies
NHBRA does not have adequate equipment for dissgmo and marketing of NHBRA
building materials and technologies. The Agencysdoet for instance have road show vans,
audio visual facilities for demonstration of the BRRA materials and technologies. It also has
only 4 old vehicles, inadequate equipment and I&flifies. Inadequate number of vehicles also
limits the use of alternative modes for marketing &isual demonstration.

9.4 Adequacy of the Modes and Shortcomings

The various dissemination modes have focused awedielg information on NHBRA products
to users, producers as well as regulators and gsiofeals in the country. Although there are
limited data to quantity the adequacy of the digeation modes, qualitative evidence obtained
during the interviews and literature review is usedill this gap.

Adequacy of awareness creation media

The various methods used to promote NHBRA produmdiside electronic and print media as
well as exhibitions. The methods have to some éxt&rilitated the promotion of NHBRA
products in different parts of the country. Theyédalso informed the public on the availability
of alternative building materials. For instancenamber of individuals in Dar es Salaam,
Dodoma, Mvomero, Tarime and Shinyanga have adopte@RA building materials and
technologies.

Adequacy of sensitization seminars and practical training

As part of sensitization and practical training, BRIA has developed training manuals on:
interlocking press bricks machines, press machies handled machines for producing roofing
tiles. Such manuals have been useful in dissemmaiHBRA materials and technologies
because they provide elaborate explanations fatiped training.
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As a result of training conducted, groups and imigls both men and women as well as youth
brigades have gained knowledge and skills on NHBB&hnologies. This has facilitated the

adoption of the materials and technologies in sarammunities. The latter refers to the

construction of residential houses in Miyuji, Dodmnand Chamazi, Dar e Salaam, using the
available local building materials. About 3000 widuals have been trained.

Adequacy of workshops and technical forums

Through the paper presentations in workshops arithieal forums, NHBRA has interacted with
professionals and other potential users and pradumeits products. The forums have also been
used to reach regulators in the construction imglusbDuring the last five years, NHBRA staff
members have attended conferences and workshops.

Shortcomings
Several shortcomings in the current disseminatiodes have been identified; these are listed
under the thematic areas below:

Public awareness and sensitization seminars

i.  The Agency does not have marketing plan or stragggionsequently the promotion
of NHBRA building materials and technologies is damn ad hoc basis, with limited
impact on the demand for products.

ii.  Dissemination and promotion activities are not sufga by establishment of outlets.
for building materials and technologies, informatan their quality and prices.

iii.  The promotion activities have not adequately adsh@sprivate firms both small,
medium and large scale,

iv.  Inadequate resources including personnel equiparahfinances limit dissemination
activities.

v. Overall, current dissemination activities (i.e. useTV, newspapers, exhibitions)
have had limited impact on promotion of NHBRA mé&tky and technologies.

vi.  Dissemination and promotion of the NHBRA technoésgand materials are demand
driven; this strategy is no doubt important, bus lzdso restrained coverage to all
those who can fund training workshop.

vii.  There is no comprehensive plan to involve both igudhd private stakeholders in
dissemination and marketing of NHBRA products.
viii.  The demonstration project sites are largely locateithe peri-urban or rural (remote

areas) where visibility limited.
9.4 Comparative Best Practices

Table 9.4 indicates comparative best practices igsethination of building materials and
technologies. It compares the best practices foumnditerature to those currently used by
NHBRA.
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Table 9.4: Comparative best practice for dissemin&n of technologies

S/No | Dissemination aspects Current practices at NBRA | Good practices

1 Strategies for disseminating informationDissemination of information | Involve comprehensive and robust
on building technologies on NHBRA materials is not | combination of dissemination methods

done coherently including written information,
electronic media and person to persgn
contact.

2 The use of languages preferred by the| Both Kiswahili and English Orientation towards the needs of the
users languages are used in users incorporating the type and levels

disseminating information of information needed into the forms
and language.

3 Collaboration and networking in Few linkages with consumers, Draw upon and tap existing resources,
disseminating information producer and the private sectorrelationships, networks to maximum

extent possible.

4 Provision of adequate information on | Limited information is Include sufficient information so that
basic principles underlying specific provided on basic principles | the users can determine the basic
practices underlying specific practices. | principles underlying specific practices

and settings in which these practices
may be used most productively.

5 Availability of outreach services There are haalitreach Establish linkages to resources that
services for the innovated may be needed to implement the
technologies. information disseminated — usually

referred to as technical assistance

6 Customer and technical support services  Thera@saipport services | The utilization process requires time
to customers. and support from the beginning to the

end especially where the product are
widely used.

7 Intervention is done to achieve Little intervention to ensure Dissemination of building materials

maximum effect of dissemination

optimal effects.

and technologies require ongoing
support and personal intervention to
achieve effective utilization and
adoption.

Source: Fieldwork April 2014

9.5

1.

Emerging Issues

NHBRA does not have a marketing plan and strategylissemination of its research

products.
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Most of the current products dissemination modewehaestrained coverage;
consequently, many among the would be users min@mote areas are either unaware
about them or cannot access them,

Although NHBRA has collaborated with various ingtibons and actors, they have,
however not exploited or tapped the potentialdhefgrivate sector and NGOs,

NHBRA is lacking appropriate skilled personnel flisseminating its products.
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Chapter 10

Conclusions and Recommendations
10.1 Conclusions

Over the last forty years, NHBRA has operated undeious central government entities as well
as undergone institutional transformation that gavevolution from a small unit of the Ministry
of Lands, Housing and Human Settlements Developreeat semi-autonomous Agency under
the same Ministry.

The key issues emerging from the thematic aredmedtin the ToR are summarised at the end
of the respective chapters. In this chapter, tloeeefonly the main conclusion and
recommendations are presented.

It has been systematically argued that despiteowarresearch activities, documentation and
dissemination efforts undertaken by NHBRA over s forty years, the impact of NHBRA in
making affordable building materials and technadsgiaccessible for low income housing
remains limited. It was further observed in Chagibree (SWOC analysis) and reflections on
PESTEL (Appendix 4) that at present, weaknesseshalknges that NHBRA is facing, by far,
override the strength and opportunities, limitinge tAgency to deliver adequately. More
specifically, it has been noted that the currerttitational setting of the Agency under a
government entity under the Ministry of Lands Hoxgsand Human Settlements Development;
and without much powers to make decisions does pmovide a conducive institutional
environment for NHBRA to efficiently operate andscharge its functions. This ister alia
because at present decision-making powers of thenéygare constrained. According to the
interviews with NHBRA staff, the final decision onatters that concern NHBRA lies with the
Permanent Secretary, Ministry of Land Housing andndn Settlements Development. The
main issues that have emerged from this revievoatlened below.

(i) Despite the aforementioned limitations NHBRA had aontinues to play a critical role
(albeit modest) in research, innovation and diseatitin on non-conventional and
affordable materials and technologies. Over thefias years more than ten construction
projects related to affordable building materiatsl aechnologies have been undertaken.
Besides, over 3,002 persons were trained betwe@d/@® and 2009/10. This includes
many women who were trained by NHBRA have in tuaccessfully implemented
housing schemes in Dodoma and Morogoro.

(i) 1t has been confirmed that locally available rawtenals for the products innovated by

NHBRA are in most cases abundantly available lgcdlat is, within or close to the
areas where affordable homes are desperately needed
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(iif) The economics of the materials and technaegithe modest skills required to adopt or
be able to use them and most importantly, the Ipigtential to adapt the subsisting
locally building materials and technologies are laiributes that make the building
materials and technologies innovated by NHBRA ndy attractive, but also responsive
to and appropriate for expediting realization @& Housing Finance Project.

(v)NHBRA products are likely to have a large markedrtigularly because of the huge
unmet housing deficit especially for low and middheome groups. The potential to
lower costs of the housing, through self-help atities and on-site making of building
materials such as bricks and roofing tiles are atgal attributes. Needless to add that
housing requirements are also likely to increagmiicantly in the coming years,
primarily because of high population growth rates.

(v) Housing is increasingly becoming an agenda in theegqment policies and plans. A
number of public institutions such as NHC, PPF, TB¥atumishi Housing Agency and
NSSF, are aggressively exploring and pursuing aptito deliver affordable housing
especially to low-income households including pulsiervants. The demand of NHBRA
materials and technologies is therefore likely norease among middle income group
also.

(vVijNHBRA has inadequate testing machines. It presdattks modern and heavy duty
equipments for testing road construction matergadd compactness of roads. Some of
laboratory test machine are outdated.

(vii) The documentation and dissemination of maleriand technologies innovated by
NHBRA is overall poor. The documentation systentargely manual and information
poorly managed. Besides, the current modes of dentation and dissemination of
NHBRA materials and technologies are not easilyessible or user friendly.
Consequently, in most cases, there has beenugdddeyond the specific project areas.

(viii) NHBRA is unable to upscale the use of itstarals and technologies inter alia because
of resource paucity (e.g. shortage of financial amhpower) and poor link with the
private sector, especially large scale producerbuilfling materials and prospective
home- builders. Poor marketing strategy is pardidula weak link in the NHBRA
product promotion chain.

(ix) There is a weak institutional inertia and strategtransform NHBRA in line with the

changed socio-economic and political environmerthencountry. This, coupled with
inadequate local capacity building in the areas pnogect sites (and areas adjoining
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them) has led to slow diffusion and poor adoptidn NHBRA materials and
technology.

(x) There is a problem of low visibility of most deménasion projects built by NHBRA
in especially up-country areas. This, in turn, nsedrat very few of the would-be
home-builders are informed or aware of the low ewst affordable, but good quality
materials and technologies innovated by NHBRA.

(xi)NHBRA does not have a mechanism to make follow-opshow its products are
performing or whether or not their clients are fad. The point here is that for a
research institution such as NHBRA, the challersgeat only to produce innovative
affordable products, but to also monitor custonsistaction, changing perceptions
and challenges emerging during the lifetime ofgheduct.

(xii) NHBRA has directly and indirectly collaboratevith a number of public institutions
including TBA, NHC, GPSA, and VETA as well as wittiGOs, such as CCIl and
WAT-HST. The collaboration, with these organizatiorare however not
institutionalized.

(xiii) The current 2.29 acres piece of land thatammodates NHBRA at Mwenge in Dar
es Salaam is too small given the anticipated expansf NHBRA activities in
future.

(xiv) NHBRA materials and technologies have highential to contribute towards the
realization of the objectives of the Housing Firamroject, especially promotion
of affordable housing. However, at present it do@ishave the requisite capacity to
fulfil this very critical and noble role.

10.2 Recommendations

In order to address the numerous challenges arat otimcerns outlined the preceding chapters
and enable NHBRA not only effectively fulfil its mdate and functions of research and
dissemination of building materials and technolegibut grow into a vibrant Centre of
Excellence in building materials and technologieswaell as be able to take advantage the
unfolding opportunities, the following measures @@ mmended

10.2.1 Institutional Transformation

NHBRA is an old research institution that has salesgd on building materials and technologies.
It has grown from a department of the Ministry adnds, Housing and Human Settlements
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Development to a semi-autonomous agency of thergowent. The transformation has implied
more functions and expectations;

(i) The current status of NHBRA as Government Agencglearthe Ministry of Lands,
Housing and Human Settlements Development doesdequately befit an institution
holding and playing strategic functions such asé¢hoeing handled by NHBRA. This is
because as an Agency, the capacity to make desigdmnghly restrained for it does not
have a Governing Board but an Advisory Board. Besidts capacity to mobilize
resources i.e. compete with other institutions ived in research activities for research
funding, or establish networks and partnership$ wéer institutions within and outside
the country is also limited.

It is therefore @commendedthat NHBRA be transformed into a semi-autonomous
research Institute i.e. into a National Housing 8uodding Research Institute (NHBRI),
under an institution with strong research culturlis is deemed important so as re-
invigorate research culture and provide the apjmtgrenvironment for the proposed
Institute to discharge its functions efficientlyoi®@llary, it is also recommend that the
Ministry of Lands, Housing and Human Settlementyddgpment takes up the matter
that concern the future nurturing of the proposestitute with potential institution with
the purpose of exploring the best modalities fdegnating or cooperation with the
proposed Institute. What is important is that rdigss of whether the Institute is under
the Ministry of Lands or any other research insitty, its focus on applied research that
makes a difference in the delivery of appropriatd affordable housing especially for
low-income groups shall be upheld. Decision on blest location or modalities to
support and nurture the proposed Institute inteat@ of Excellence could also be done
through consultations with key stakeholders. Thappsed transformation will also entail
preparation and operationalisation of various uregnts including research policy

(i) Due to the decline of research outputs and erodsédarch culture, the inclination of
most of the current staff is towards consultandheathan research. It is therefore
recommendedthat NHBRA internal structure of NHBRA be reorgesd also. The
restructuring process shall put a high priority baving an appropriate organo-
structure; recruiting staff (new blood) with stromgerest and focus on research. This
should include a couple of PhD holders. It willaiavolve re-orienting and capacity
building of the young NHBRA staff currently on-pdst mainstream research in their
future career development.

(i) Significant resources will be required to estabksid operationalise the Institute as a

research entity. In order to enable the Institusetthrge its research and dissemination
activities efficiently, itis recommendedthat the Government gives high priority to
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establish a levy on all producers and distributdrisuilding materials and technologies.
Revenue from this levy will be used to build capaof NHBRI; fund research on low
cost building materials and technologies; promateudhentation and dissemination
activities including low income housing supportsess.

(iv) Future expansion of NHBRI at its present site indige is highly restrained particularly
because much more office space for laboratoriescamdioors exhibition areas will be
required. In addition NHBRA does not have branchgsountry. It is therefore
recommendedthat NHBRA takes immediate action to search fat anquire adequate
land within and outside Dar es Salaam for futulecation and expansion.

(v) NHBRA has not effectively tapped the enormous pitéés which exists among its peer
institutions. Synergies with these institutionsuabparticularly help in dissemination
and enhancing public outreach activities. Therefoomcurrent with the proposed
transformation of NHBRA, it isecommendedthat NHBRA takes deliberate efforts to
consolidate partnerships with peer institutionshisitand outside the country including
universities, technical colleges and VETA and SIB®as to enhance synergies through
engagement in joint research and disseminatioregi®jlt is also important that NHBRA
establishes a formal forum or platform for speailii¢ sharing experiences on building
materials and technologies with peer institutions

10.2.3 Affordability and Availability of Building M aterials and Technologies

Although NHBRA had analyzed has established ocoggeof seven (7) types of building
materials in the country, so far it has innovatagehnologies and produced four main building
products namely: soil stabilized cement bricks/k&yanterlocking bricks; sisal fibre reinforced
concrete tile; and Pozzolana and Pozzolime. Fielkwbowed that generally these materials and
technologies are not readily available to the weaddusers. In fact currently, NHBRA does not
have any outlet outside its headquarters at MweDgeges Salaam.

The materials are overall affordable especiallgases where there is on site production and self
help inputs. On the other hand, the technologiedable such as IBPM, Cinva—ram block, block
press machines, roof tiles moulds, are unaffordablg uneconomical for a prospective house
builder to purchase and own the machines innoviageHBRA. It is thereforeecommended
that:

(i) NHBRA should sign a MOU with VETA, SIDO and Folk iz@opment Centres which have
wide networks distributed in the regions and ditdti so as to expedite the production,
training and distribution of technology. In thisspect, NHBRA shall retain the property
rights and be responsible for monitoring the penfance of the technologies.

(i) In order to boost the use of NHBRA materials antht®logies it is also important for
NHBRA to initiate discussions with the PMO-RALG Wit view to re-establish building
brigades. Initially, the building brigades are preed to be established at district level, later
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options for ward level brigades will be exploreche§e shall in the long-run grow and
constitute incubators of NHBRA technologies.

(i) While the focus of NHBRA on researching and makigding materials and technologies
available and affordable to low income prospectivemebuilders is applauded, it is
recommendedthat opportunities for mass industrial productminsome of the building
materials and technologies (i.e. inter locking ksjcbe explored. This is an area where
NHBRA will have to work with large producers of hling materials such as proprietors of
cement factories.

10.2.5 Improving the information documentation sysm

The current library is congested and lacking adexepace, the necessary ICT and other basic
equipments. In order to revamp the documentatiatesy and ensure that NHBRA is able to
reach and support potential consumers of its prgdag well as establish firm links with other
research institutions, it iecommended that NHBRA:

() Recruits a librarian/documentation expert and afi I€xpert to be responsible for
information organization and management, and eaptor and establishment of links with
peer research institutions within and outside thentry;

(i) Rehabilitates the documentation centre. This iredugrovision of adequate space, re-
organization of the physical space as well as ttoewigion of adequate and appropriate
furniture;

(iif) Equips the library with an automated/digitaformation documentation and retrieval system
including an on-line database to host all the malions of NHBRA as well as provide an
on-line catalogue search for wider reach and access

(iv) Improves access to technologies by potential usgrsountry, by linkihg NHBRA
information services with district libraries andeteentres;

(v) Transforms the existing hard-copy materials intorenaiser-friendly and convenient
documentation formats CDs and DVDs that can bdyeastessible to potential users.

(vi) Prepares and operationises a research developaneninformation policy. The policy
should provide for information documentation pratigcas well as regulate/guide research,
documentation and dissemination activities undertaky NHBRA staff. It should also
clearly outline the incentive so as to boost irdeyend commitment to research rather than
consultancy.

10.2.6 Strengthening Dissemination of NHBRA Produst

NHBRA has operated with several dissemination ma@esmethods. These include the use of
print and electronic media (newspapers, leafletd datasheets and TV, radio, webpage
respectively) exhibitions and demonstration prgeetorkshops, conferences and sensitization
seminars. Generally, these dissemination modesvaiiods have not received much funding
leading to low visibility and impact of NHBRA maiels and technologies. NHBRA is also
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lacking appropriate dissemination modes and methioals depict varying contexts (rural and
urban) and needs of the society.

Also publications produced by NHBRA in recent yehave declined remarkably over the last
10 years. Most importantly, NHBRA webpage is oftest active. Most of the sensitisation
seminars offered, by NHBRA were demand-driven tueeeclients had to invite and finance
NHBRA to conduct the seminars. This means thatrgelasection of the potential users of
NHBRA materials and technologies are excluded ftoentraining.

It is, thereforerecommendedthat:

() NHBRA prepares a marketing strategic plan and pnogne for its products. This shall
include preparation of the plan, strategies anidies, and an action plan.

(i)  NHBRA consolidates and taps the potentials inclgdietworks of the well-established
institutions such as VETA, SIDO and Folk Collegesas to reach more prospective users
of NHBRA materials and technologies at local levels

(i) NHBRA gives priority to the development of its weabsupload the relevant materials and
regularly update it.

10.2.7 Enhancing the Roles of NHBRA in the Faciliteon of the Housing Finance Project
(HFP)

Availability of affordable building materials andahnologies are prerequisites for the realization
of the HFP objectives. In order for the NHBRA taifgiate and play a major role in the HFP
activities, it isrecommendedthat:

(1) NHBRA builds its capacity in the areas of humanowses, basic facilities and
laboratory equipments in order to be able to cautymore research and innovation.

(i) NHBRA prepares a comprehensive plan to promote evess on their products as well
as occurrences of raw materials for affordable imguis1 many parts of the country.

(i)  NHBRA liaises and seeks support from the privat#asdo engage in mass production of
the innovated technologies.
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APPENDICES
APPENDIX 1

Table 1: Sources of data for the study by thematiareas

Thematic
issue

(ToR)

Source

of data

Revie-
w
availa-
ble
materi
-als
and
techno

Availabil
ity &
affordabi
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Impac
t of
resear
ch
findin
gs

Informati
on
document
ation
system
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mes and
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NHBR
A
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ation
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HFP

Perceptio
ns on
technolog
ies and
building
materials
by
NHBRA

Experie
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from
other
countri
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Link with
the private
sector

Literature
review
(secondary
sourcey

Interviews
with
NHBRA
officials

Interviews
with selected
stakeholders
including
private,
public
actors,
community
leaders

Interviews
with various
producers,
users and
beneficiaries
(private,
public, civil
societies,

media houses

etc.)

Photographi
ng
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Stakeholders
feedback
consultation

Focused

group
discussions
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APPENDIX 2

Table 2: Data collection methods, tools and delivables as per TOR

ITEM | TOR METHODS TOOLS DELIVERABLES/OUTPUTS

NO. (Thematic
Issues)

2.1 Review of e Secondary data review + ¢ Systematic literature » Report/chapter on available
available reports, scholarly » Observation building materials,
building publications, data sheets « Photographing technologies including
materials including manuals « FGD illustrations i.e. maps

« Primary data collection
Review of » Secondary information - ¢ Documentation
available low- reports papers, manualg, « Observation

2.1.1. | cost data sheets, « FGD
technology  Primary data collection | « Photographing
Availability e Secondary data review | ¢« Documentation » Report/Chapter on
and * Interviews with users * Questionnaire affordability, trends and

2.2 | affordability of |  and beneficiaries « Observation availability of specific
NHBRA « Interview with « FGD building materials and
building collaborators/institutiong « Stakeholders technologies graphics
materials and (public and private consultative workshop|  illustrations.
technologies sectors
Perceptions on| « Interviews with » Checklist questions * Reports
NHBRA stakeholders « FGD

2.2.1 | technological | « Literature review « Stakeholders
and building consultative workshop
materials
Review of « Discussion with * Checklist * Report/chapter on impacts
impact and researchers and scholafs questionnaires and relevance of NHBRA

2.3.1 | relevance of » Documentation of caseg ¢ documentation research findings
research from field studies  Photographing
findings . Mappmg

 FGD
 Stakeholders
consultative workshops
Review of  Literature search; * Internet » Chapter on experience and
experiences « Documentation lessons from other countrie

2.3.2 | from other

countries
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2.4

NHBRA
Information
Documentation
System

Secondary data .
Discussion with .
management and .
librarian

Communication .

technology .

Documentation
Observation

Checklist
guestionnaires

FGD

Website and internet
Info sharing etc
Stakeholders
consultation workshop

» Chapter on NHBRA
information and
documentation system
including weaknesses and
potentials for improvement

Dissemination
of programmes

Secondary data .
Seminars/workshops

Documentation—soft
and hard materials

» Chapter on dissemination
system and programmes

D

2.5 Interview of key o Journals including strategies for
stakeholders to identify o Brochures improvement or address the
weaknesses, potentials, 0 Webpage problems
adequacy or capacity, o Exhibitions
storage retrieval 0o Media
processes o0 Stakeholders

consultation
workshop
2.6 Facilitation of Primary data » Checklist interviews * Recommendations on how

HF Project by
NHBRA

Secondary data on local -
and external experience
Interview of key .
stakeholders including
public, private and civil
societies.

n

Focus group
discussions (FGDs)
Stakeholders
consultation Workshop

NHBRA can facilitate and
expedite the realistic
objectives of the Housing
Finance Project
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Table 3: List of contacted persons

APPENDIX 3

Respondent NumberRemarks

NHBRA Officials 6 Consultations were made with NHBRN sharing of
the preliminary findings

CCl 8 CCl officials, site technicians, and Fedenatieaders

TBA 1 Executive Director

NHC 1 Director of Innovation

VETA 1 Discussions were held with the VETA officen
charge of training youth groups in the districts
NHBRA technologies

WAT-HST 1 Civil Engineer

ARU 3 Architect, Quantity Suveyor and Urban Planner

Real Estates Companies 2 Contractor, Real Estate fi

Contractor Class Five 3 House construction

Individuals and informal 3 These are small scale enterprises involved in

firms involved in bricks production of brick and blocks

production

Fundis (local artisans) 7 These constitute thod® vihad been trained ¢
NHBRA technologies

Bricklayers of interlocking 10 Women group involved in the construction of hesus

bricks

Formal producers of building 5 These are the owrdrghe firms with different
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materials

professional backgrounds e.g. Econoriisgineers

Quantity surveyor and material technicians

Kintingu to provide details

Men group involvedtire construction of houses

Large scale producers

cement

Mbeya Cement Factory

Trainees in using buildin

materials and technologies

013

In rural areas in Bagamoyo, Biharamulo, Kab

Handeni, Mafia

uku

Ministry of Land Housing

Former Director of Housing

and Human Settlements

Development

National Construction 1 Former Executive Director
Council

Professional bodies

The officer is an architect

Officials of Temeke 2 One quantity surveyor
Municipality _
One engineer
Officials of Temeke One Architect
Municipality
Community  Developmentl The officer works with African Gold Barrick Mingn
Officers Company
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APPENDIX 4
The PESTEL Analysis Model

Since NHBRA is an institution that is research anoducing materials and technologies for use
by a number of clients or users it is necessatyaitk the environment in which it is operating,

marketing and disseminating its products. In paldiG it is necessary to have insights on the
political situation, economic factors, cultural tias, technological innovations various

prevailing legislations and environmental concessues that are important in researching
markets and the dissemination of NHBRA materiald tathnologies. In regard, this section

presents the Political, Economic, Social, TechniglgLegal and Environmental analysis of the
project. It attempts to highlight the importancevafious factors that may influence the market
and dissemination of NHBRA materials and techn@sgiThe importance of various variables
are identified as likely (>), unlikely (<), undeéid (=) as indicated in tables below.

3.4.1 POLITICAL FACTORS

Politically, Tanzania is a stable country and itespected that political stability will be
maintained over the years to come. It is also epethat the government shall not significantly
change fiscal or any other policies, such that mrghult in adverse effects to the economy and
the development and dissemination of NHBRA matsriahd technologies in the country.
However, since NHBRA do operate within the governtmigamework, some political factors
which can affect the use and promotion of NHBRA emiats and technologies are identified as
outlined in Table 1.

Table .1: Analysis of political factors for NHBRA products

Key Factors Importance

» Unfavourable political environment <

» Political influence on the successful adoption NHIBRA materials and =
technologies

* Low interest among politicians in promoting the NRIB materials and =
technologies

* Interest among government departments and mirgsimiencrease funding to
facilitate production of NHBRA materials and tecloges

» Interest of local and external financiers to suppodevelopment and =
dissemination of NHBRA materials and technologies
 Changes in polices and government priorities innpoting research in >

building materials and technologies

KEY: LIKELY (>), UNLIKELY (<), UNDEFINED (=)
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3.4.2 ECONOMIC SITUATION

The Tanzanian economy has been growing at an avefa@ per cent per annum in the past
decade. The increase is due to the favourable imegd environment, increased inflow of FID

and the rise the productivity in economic sectdtsis expected that the economy and
construction industry will continue to grow anduksn an increase in expenditure for NHBRA

materials and technologies, including housingsliaiso expected that the private sector will
continue to participate in the various sectors @inemy including the housing units delivery.

Table 2 provides a number of economic factors ¢hataffect the use and promotion of building
materials and technologies.

Table 2: Analysis of economic factors for NHBRA prducts

Key Factors Importance
* Low income among people to afford NBRA materiald ggachnology >
» Local economic condition and trends >
* Good economic growth prospects >
» Trade, tariffs and taxes introduced >
* Increase in inflation and hence affecting costvohf and NHBRA material$ >
and technologies
* Increase in interest rates which can affect thesimgufinancing by financial >

institutions

* Fluctuation of exchange rate that will affect thestcof imported researgh =
equipment and materials for fabricating machines MHBRA technologies

* Unemployment level in the country >

KEY: LIKELY (>), UNLIKELY (<), UNDEFINED (=)

3.4.3:SOCIAL FACTORS

NHBRA operates as government institution. Howeteere are a number of social factors that
determine the use and market for NHBRA material @chnologies in the country. They are
demographic and cultural trends that have a beamngaving attitudes as well as demand and
supply of housing units. They also affected the asd adoption of NHBRA materials and
technologies. Rapid population growth rate esplgcialurban areas (4.7 per cent per annum)
has an effect on supply and demand for housingerGdemographic changes and demonstration
effects, consumer opinion and preferences have flacteon the demand of the NHBRA
materials and technologies and need to be takem afarTable 3 provides the details on the
number of social factors that affect the use awdnation of NHBRA materials and technology.
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Table 3: Analysis of social factors for NHBRA prodicts

Key Factors Importa
nce

» Brand preference in building materials and techgiel® among the populace

» Change in life style and saving culture

 Consumer attitudes and opinions on the NHBRA bngdimaterial and =
technologies

* Views of the media and general public on NHBRA dwi§ materials and >
technologies

* Trends in population growth and demographic changes

» Culture attributes of owning house security

KEY: LIKELY (>), UNLIKELY (<), UNDEFINED (=)

3.4.4: TECHNOLOGICAL FACTORS

One of the strengths of NHBRA is the ability angersience in development of material and

technologies that use local available material. particular, the agency has developed

technologies that are widely used such as sandcam#nt blocks and as well as soil cement
interlocking bricks. Nonetheless, technologies Hratbeing imported are used in the country, as
well. In this regard there are a number of techgie® available in the countries that compete
with that of NHBRA.

Furthermore, the adoption of the materials and neldgies by local producer and builders
depends on consumers’ preference and buying tremts. technology for soil cement
interlocking bricks has not been widely adoptedha country. This shown by the low level
trends in purchasing and using materials and ttientdogies developed by NHBRA, compared
to the known local technologies or the importedsone

For an institution like NHBRA, there is a need tevdlop and own the materials and
technologies. This can also enable the agencycmupethe costs for developing materials and
technologies as well as funding research activitidss can be done by the patenting and
licensing technologies. The available intellectpabperty rights and other laws provide an
opportunity for NHBRA to develop technologies amaim their ownership. Table 4 provides the
details on the technological factors that affeetise and marketing of NHBRA technologies.
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Table 4: Analysis of technological factors for NHBR products

Key Factors Importance
» Availability and use of modern building and matkriechnologies >
* Availability and easy use of NHBRA building matésiand technologies >
* Legislation in technologies and patenting of NHBR#&ducts =
» Consumers knowledge on NHBRA building materials erathnologies =
» Consumer preferences on NHBRA building materiald sachnologies ir >
favour of other technologies
* Comfort attribute of NHBRA building materials >
* Inadequate development in technological relatetitias =
» Aesthetics and beauty attributes of NHBRA developaitting materials >

KEY: LIKELY (>), UNLIKELY (<), UNDEFINED (=)

3.4.5 LEGAL FACTORS

The NHBRA was established in 2001 after the govemnenacted the law on the Executive
Agencies in 1997 and Regulations of 1999. It igcgdted that in the near future no major
legal provision

changes in the legal provisions that establishe@RIA shall take place and that

available for using building materials. Furthermorhe application of the competition

regulations in the building materials and techngloglustry shall continue to be favourable for
marketing and use of NHBRA materials and techne®gVoreover, regulatory and professional

bodies have not yet raised any concern on the fuS&IBRA building materials and technology.
The details on some factors that affect the use modnotion of NHBRA materials and

technologies are presented below (Table 5)

Table 5: Analysis of legal factors for the for NHBFRA products

Key Factors Importance

* Changes in legal framework for running governmeeneies =

» Changes in competition regulations in the consimaandustry >

* Adoption of environmental regulations in the pratiiure of NHBRA building >
materials and technologies

* Regulations in the construction industry concegrtime use of local available >
NHBRA building materials and technologies

* Changes in the mandate of regulatory bodies idimstruction industry >

KEY: LIKELY (>), UNLIKELY (<), UNDEFINED (=)
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3.4.6 ENVIRONMENTAL FACTORS

The adoption and use of the NHBRA materials andrtelogy may adversely affect the
environment. In particular, the use of availablealonaterials such as sand, soil, sisal fibre and
water for making building materials have effect lmcal ecology. Also extensive use and
transportation of materials imply high energy conption which may in turn affect the
environment.

This may awaken environmental concern among thal land international organisations.
However, based on the environmental impacts coratide, the production and use of the
NHBRA building materials and technologies pose$iradt on the environment, especially the
use of cement.

There are number of environmental factors that raffigct the production adoption and the
marketing of NHBRA materials and technologies. They presented in Table 6.

Table 6: Analysis of environmental factors for NHBRA products proposed hotel

Key Factors Importance

* Environmental degradation impact =

* Pollution problems such as air and water

<
» Ecological effects of producing building materialsd technologies <

» Destruction of general environment

Key: likely (>), unlikely (<), undefined (=)
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APPENDIX 5

Table 5: NHBRA Evolving Research in Materials and Bilding Technologies

—

the

S/No | Elements| Type of Publications Remarks M& T/POLICY
Materials

1 Walls Binding Baradyana, J.S.: (1987); | Findings from this research have ng
Properties of Some been fully realized. Complementary
Organic Wastes in works done by Mwakyusa (2008)
Concrete Using Cement asexpounded on some of the issues.
a Binder

2 Wall panel | Svare, T.I.: (1974) Better| There is wide use of burnt bricks in
Burnt Bricks the country but no particular buildin

standard has been formulated.

3 Plaster Kajasger- Rudnistski No further work has been done on
(1984) On plastering of | this important area, potential high
mud block walls for low | cost saving area
cost housingBRU
working report ; WR no.

38

4 Walling Moriatty and Based on cement stabilization of
Therkildsen(1973) Lateric| soils, no further studies.

Soil Cement as Building
Material

5 Walling T. | Svare (1974) Better | Widely used technology in several
Burnt Bricks parts of the country, no further

studies

6 Joinery Nils Lunborg: (1976); To | This is more of a guide on use of
Choose Timber for timber. Further work is required to
Building develop relevant standard.

5 Combined | Demonstration Houses in These are successful stories about
Morogoro Sisal Authority | projects launched in the areas. No
(1978) Kabuku, Tanga follow up studies by the NHBRA
(1979) and Capital since then which would have
Development Authority reviewed the expected results from
(CDA) — Dodoma (1981) | the original works.

6 Roofs Roofing Kitundu, H.H.J.: (1981); | Although no further research

Sheet Manual Production of Sisaldocumentation is available on use g

Reinforced Roofing Sheet

ssisal fibres, the NHBRA has been
producing and propagating use of tt
sisal as reinforcement materials for

="

ne

roofing sheets

125



a) Research Carried out in Building Regulations and Stndards

S/No | Type Sector Publication
1 Housing | Standards T. I Svare (1974) MinimuniThere was a follow up on this work jn
Requirements for Permanenthe drafting of the Proposed National
Single Storey Houses, Building Regulations in 1980 and
Technical pamphlet, No.2 | 2001 but no further progress.
2 Housing | Building | NHBRU(1977), Tanzania | No update on this documentation.
Products | Building Products’ Apparently the list of building
Catalogue (available also in materials in use has not significantly
Swahili- Kitabu Kidogo cha | changed.
Vifaavya Ujenzi
Vitengenezwavyo Nchini
Tanzania Mikoa Arusha,
Kigoma and Mbeypn
3 Housing | Typology| V.H Kimati, H. Helland, Z. | Another study on Gogo house done in
and Poonja (1976) Housing 1979 and in Misungwi in 1993 by
Develop | Development In Livin Mosha.
ment Kilimanjaro, Nhbru, Dar Es ) .
Salaam, Working Report The village museum |n.[')ar es Salaam
has a collection of traditional rural
4 Housing | Rural Boalt(1975)Housing in housing typologies. there has also
Tanzania- A pilot study of | been some research work in the areas
four villages in transition, | of rural housing that the NHBRA
NHBRA working report ought to have been interested in and
reflect in their research on use of
> Edvardesn K.l and Hegdal,| |oc51 materials this has not happeneéd.
B.: (1972); Rural Housing in
Tanzania: Report on Pre-
Study.

b) Research Carried on Housing Condition

S/No | Type Sector Publications Remarks
1 Housing Housing Michael L.I. Mpuya, Rune | This was a pioneer work towards
Quality Karlsson and Stefan what could be said ‘establishing
Dahlgren(1988): Housing | standards for decent homes in
Conditions in Tanzania Tanzania’. NHBRA has not
2 Mpuya, M., Mponzi, T., followed up this work. In

Karlsson, R. Hugman, P.,

1991Hoet Smith carried out
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Mwafongo, F., Yatera, J.

and Dahlgren, S.: (1990);

Housing Conditions in
Tanzania (lllustrations)

Housing Condition Study which
complemented the NHBRA
Study. National Census have oV
the years addressed household

3 Climate Mponzi, T.F. and Mlemble| surveys which provide good bas
Change J.A.: (1991); The for the NHBRA work on ways of|
Importance of Better improving rural housing
Housing in Withstanding | condition .
Natural Catastrophes-
(BRU, Tech. Pamphlet No
4).
d) Housing Design and Construction
S/No | Type Sector Publications Remarrks
1 Building Construction George C. Mgoha: (2000); NHBRA has very limited
Management Managing a Construction | documented research on the

Project in Tanzania

subjects of construction
management for the technologie
that they have been researching
for years.

[%2)
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APPENDIX 6

Technologies and Production Process of NHBRA matexis
In building construction, technology in simple terrmeans using the right techniques and
knowledge to assemble or put up together systeatigti@and correctly different building
products and materials to serve for any intendedqgees and specific functions.

Interlocking Bricks

In the production of interlocking bricks, ordinaaynd suitable soil can be used to produce a
variety of these building materials products. Hoeresoil stabilization is necessary and can be
applied to the soil and improve its strength inesrtb enhance basic properties such water
absorption, a process which can be done by conrmggatid binding the soils grains.

Basically, such improvements can be done by midai) as a basic raw material with other
materials which are having binding properties. NHBR applying this technology of modifying
soil by adding mineral binders to produce Interlagkbricks (IB). The most common applied
mineral binder is cement. The production processsteps adopted by NHBRA is as presented
below.

(a) Identification process of suitable soil

() Identifying and collecting soil sample is vargucial. In normal circumstances, the best solil is
that which contains a mixture of sand and silt. Top soil, at least up to 50 centimeters,

depending on the site location, is usually remdwechuse it contain organic contents which may
be harm the quality and strength, and eventuallgker the performance of the material.

(i) After the first stage, it is then necessary do a pre-test before the soil is passed
(recommended) for use. The pre-test is conductedsing the Bottle test. This test can reveal
the soil contents, i.e. clay, sand and silt in &wohpercent. If the soil contains clay percentage
below 10%, the soil is regarded as not suitablgesit will eventually be difficult to handle it
from the production machine. And if the clay contisrmore than 40%, the soil is also regarded
as not suitable, since it will easily be subjedt®dracks formation when the manufactured brick
is dry. Therefore based on these facts, the seitaaly content should lie between 10 and 40%,
the condition in which the produced brick will rm subjected to the undesired effects.

Apart from the Bottle Test, Shrinkage test is amotkest which is performed to test the

suitability of the soil. The result from this tesan guide the brick maker to systematically
determine the mix proportion of sand and the bidement). The results from these tests are
adopted, and normally, one standard bag of centnkd) can produce 70 to max 120 bricks,

depending on the properties of the local soil dreddesired quality by the client.
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Once the suitable soil has been identified andmesended, it is advisable to prepare test bricks
using a variation of mixtures, and at the end, shrapthe best mixture with the best results.

(b) Bricks making process
This process involves different stages including;

(i) Drying the soil
This is important to make it possible and easiesaid and sieve the soil properly

(ii) To sort (sieve) the soil
This process helps to remove large soil particlaglvmay make it difficult to mix the soil. In
this process, a nominal sieve size of 5mm diamgst@commended.

(iif) Mixing of soil and cement

Mixing:

In this process, dry soil is mixed with dry cemémtspecified proportions in order to get a
standard mix. This should base on results the teefdm the previously conducted shrinkage
test.

Adding water:

After mixing the soil with cement in dry form, watess added very systematically and slowly
while mixing is continuing. The amount of water weed should only be optimum and enough
to make the mix ready for use (with good workapjlithat is, it should not be too wet and not
too dry. This condition can be filled with bare Harby an experienced person.

(iv) Stages in making Interlocking bricks
Normally, there are four stages involved in thecess;

1. To fill the soil in the machine using the righix proportions
2.To compact the soil as per specifications

3. To press out the brick from the machine

4.To carry and place the brick in the preparedrdyyilace

(v) Drying and strength gaining
The produced bricks should be kept under shadeared! (usually in the morning and evening)

for a minimum of 7 days. Thereafter, the bricksudtdde kept for another 7 days so that the
water is absorbed (hydrated) for a maximum strewgtining. The bricks can be produced in
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desired sizes, e.g. Half, Quarter, One-eighth,Ceiting and drying processes are basically
essential for all types of bricksmade with mindriaiders.

6.1.6.2Sisal Fibre Reinforced Concrete (FRC) Tiles

Sisal fibre reinforced concrete tiles (commonly wmoas FRC) can be manufactured by using a
mixture of sand, cement and sisal fibres in spegiproportions. The tiles have good appearance
and an attractive outlook, while the colours, whicly be a customer desire factor, can be made
flexible.

(a) Raw materials
() The raw materials are basically

(i) The mixing ratio

- The mixing ratio of cement and sand is 1:3

- The water cement ratio (W:C) ranges from 0.66.%5 (higher than in ordinary
- Portland cement concrete, which is at an avevagiee of 0.5)

(i) Raw materials requirements for an FRC tile KD);

(iv) Production Stages
(i) Preparation of sisal fibres by cutting to 1®+hm lengths and weighing specified
weight
(ii) Preparation of the mix:

Dry mix: Mixing cement and sand first, thesiaur and finally apply sisal fibres
Wet mix: Is the mixture of the dry mix added witlater

(i) Stages in production of roofing tiles;

- A nylon paper is placed on top of the tile maehamd pressed by a metal frame

- The mix is filled in the metal frame and compakctey using a connected electric
- Mortar run by a car battery to run the tile mae)i

- Then the frame is removed and the paper withrtixeis moved to the mould to get
- desired shape of the tile

- The tile is finally left for 18 hours in the mall

(iv) Strength gaining and drying

After 18 hours, the tiles are taken from the mowddd soaked in water for a minimum of 28
days and then removed. From this point, they dtdde 7 days to dry. After this stage the tiles
are ready for use. However, in connection withgheduction process and the power required,
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the challenge here can be the continuous avatlalaihd constant supply of power to run the
mortar connected to the tiles machine.

(c) Production of Roof tiles

In principle, the production of roof tiles requitee following tools;
- Tiles machine

- Tiles moulds

- Plastic papers

During the production of tiles, the machine is cected to a car battery in order to run the
mortar. The mortar vibrates the machine, whichumm spreads and compacts the mix as may be
specified. This process is necessary in order tprowe the properties of the tiles. It is
recommended to place the machine on a table tagg@reasonable and easy working height.

(b)Technical Data
(c ) Roofing Guiding information
The guiding information is usually based on théntecal data and detailed instructions provided

by NHBRA. The photo below shows a demonstratioestinodel at NHBRA HQs in Dar es
Salaam.
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APPENDIX 7

Availability (Occurence) of Natural Building Materials in Selected Regions

¥ B *

Pumice

Limestone

Sand 0 80 160 320 Kilometers

Pozzolana

132



