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Abstract
This study sought to understand the developmetgcbhological innovation at Mbare Siya

So in Harare. The principalthrust of this resear@sao establish the causative factors or
determinants of innovation, the source of skilld ancial networks which the informal metal
manufacturers develop in the process of innovatfoigualitative methodology was used in
the collection of primary and secondary data in tncaddress the objectives laid out for this
study. The study findings revealed that informaitae manufacturers are motivated to
innovate so as to improve theway and speed in whieh multi-crop threshers work.

Customer prescriptions and changing socio-econoamcl agronomic conditions also

stimulate innovations in the informal sector. Thedy concludes that innovation is a result
of demand driven synergies which are prevalent éetwthe rural farmer needs and the
informal manufacturers’ skills and knowledge. Iatetion and multiple social networks are
established by the informal sector manufacturershe process of innovation based on
kinship, friendship ties and manufacturer-clienttmnships.
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1.1 Introductionand Background
Globally, inconclusive contestation and debatelde®en generated among scholars regarding

the ability of people from developing countries itmovate new products (Correa 2002,
WIP02012).Indigenous innovation has beenacknowl@dgeacademic and developmental
literature as a key stepping stone in facilitatitige transformation oftransitional and
developing economies to full industrialisation (&toet al 2008, Helmsing 1999, ATPSN
2010).This study was conducted against the backgraf the critical changes which have
occurred in the organisationand the products predlus the informal metal industry since
the disintegration of the Zimbabwean economy amsl iitformalisation(Sachikonye

2006).Research conducted so far has not exploeetetihnological innovations which occur

among indigenous people within the informal sector.

The economic downturn that occurred starting in@2b8s been linked with multiple factors
such as the rural land revolutions, persistent ghtswhich crippled the agricultural
economy, the disintegration of industrial activitga the adoption of authoritarian
policiessuch as Operation Murambatsvina (drivingaehe filth) (Sachikonye 2007, Gumbo
2013).The closure and downsizing of many manufatguiirms led to a dramaticupsurge of
the informal economy to an astronomic level of 87.8y 2008 (Gumbo 2013, Murisa
2010).All these events led to the interconnectesimetween small scale farmers,informal
metal manufacturers and the development of agredbi@shnological innovations such as the

multi-crop threshers...

Studies conducted at Mbare Magabaamong the metalifacturers so far have focused on
urban land contestations between informal metalufsaturers and local authorities policies
(Nyamwanza 2010).The study findings from the stilldgtrate that conflict exists between
local authorities and the informal metal manufagtsidue to the existing policy frameworks
as regulated by the local authorities. Other stidiethe informal sector manufacturers have
focused on the informal sector as a provider obine and labour (Manyika 2012, Brand
1986).The study findings obtained from these studiglicate that the informal sector is a

major source of employment and income.



Mawomo (2013) examined the factors that affectdagormance and entrepreneurship of the
informal metal manufacturers at Mbare Siya So. fihdings from the study indicate that
there is demand linkage between informal metal reaanturing and the agricultural
sector.Jassai and Jirira (1987) study sought tenstahd the potential role of women in the
industrial development of Zimbabwe in the inforraald formal economy. The study findings
obtained form that study indicates that women arstrained by the lack of knowledge of
credit sources and opportunities for entreprengowrdte lack of credit institutions was also
highlighted as a drawback for women in manufacturgector in both the formal and

informal sector.

This study sought to illustrate the determinantsnabvation and the knowledge and skills
possessed by the informal metal manufacturers wéiable them to develop innovations.
For innovation to happen feedback loops and sawélorks have to be present and these
were outlined and scientifically studied. Empirieaswers to these major research questions
were drawn with particular reference to the infokmatal manufacturers producing multiple

crop threshers at Mbare Siya- So in Harare.

1.2 Objectives of the Study
The broad aim of this study is to understand thesld@ment of technological innovation in

the informal sector.

The specific objectives of this study are:
I. To inquire into the determinants of innovation amgothe informal metal
manufacturers.
il To establish the source of knowledge which guiddnénmanufacture of the multi-
crop threshers.
iii. To establish the social networks which the innorsattevelop in the process of

innovation.

1.3 Research Questions
This study probed into the following research guest

I. What are the circumstances which motivated theldpugent of innovation in the
manufacture of a multi-crop thresher?

il. How do manufacturers acquire the knowledge whigtegutheir innovations?



iii. How do manufacturers of threshers interact withmihformal sector and with

the customers in the design and manufacture ofiHtnalp threshers?

1.4 Statement of the Problem
Limited research has been conducted to explorentmavations developed by the informal

metal manufacturing enterprisescomprising of sHtillartisans and informally trained
manufacturers. The skilled formal sector labour gedr within the informal sector
manufacturerswith the disintegration of the forrmabnomy in Zimbabwe in the post 2000
era.With unemployment rates escalating to over rdgveercent, the collapse of the formal
sector culminated in the absorption of the fornmab ithe informal sector economies or the
informalisation of the economy (Sachikonye 2006ekhker 2008, Action Aid International
2005, Manganga 2007, Mpofu 2007).

The inflow of the formal sector employees into th#ormal sector resulted in an
unprecedented growth of the informal sector, treméguration of the informal sector in
terms of the internal organisation of the sectbe tecruitment criteria as well as the
strategies of training.For unemployed formal seetorkers domiciled in Zimbabwe, self-
employment in the informal sector economy such ashmanufacturing, welding and wood
work was the workable alternative for sustainingelihoods (Chagonda 2010, Mpofu
2007).The informal sector economy therefore is moeatent propelled by formal sector
labour with a production ethic and expertise detifrem the formal industry with a greater
capacity for technological innovation.Limited resda has however been conducted with
respect to the enhanced capacity of the informedoseand the technological innovations
which have occurred within the informal economy daethe integration of skills in the

informal sector.

This scenario raises critical questions which thigearch sought to investigate. What are the
determinants of innovation in the informal sectoff/are the social networks which the
informal manufacturers develop in the process nbwation? What is the source of skills and
knowledge which guide the development of innovati®rhis studyexplored the mentioned
research questions with the view of uncovering téehnological innovations which have
occurred within the informal sector. The study feed on informal metal manufacturers who

are stationed at Mbare Siya So who specialiseemtanufacture of multi-crop threshers.



1.5 Justification of the Study
An intellectual gap exists with regard to the miprocesses and interaction which occur

within the informal metal manufacturing industry ithe production of innovative
technologies. The indigenous knowledge systemssé&ifidwithin the informal sector which
propel technological innovations remain under-resesd (Were 2011).Studies conducted
specifically on the informal sector metal manufaets at Mbare Magana focused on the
informal sector as a source of employment, Man{@ 3), the politicisation and conflict of
urban space, Chirau and Chamuka (2013), the raleoofen in metal manufacturing and the
socio-economic determinants which affect productiamong the informal metal

manufacturers at Mbare Siya So, Mawomo (2013).

Throughout Africa, the documentation of innovation African people has not yet received
the importance that it deserves (UNECA 2011). Txistieg literature has focused on the
interactions which occur at a macro level amongensities, agricultural researchers, science
granting councils, government agencies and comaidia@imers. The dynamic linkages and
social interaction which occur at a micro level averently under-researched and they differ
from the interaction observed in formal industrisd firms from previous studies. In
addition limited research has been carried out wepect to the determinants which drive
informal metal manufacturers to develop innovatieehnological designs, the source of
knowledge and the knowledge transfers which occurtorey the informal metal
manufacturers and the social networks which thermél metal manufacturers rely on. This

study will therefore add to the existing knowledigese by exploring these mentioned issues.

This study deliberately selected the informal metahufacturing industry from the diverse
activities which take place in the informal econonifie reason for choosing this sub group
is that the metal manufacturing sub sector is thstrimportant component of the economy
which leads to the development and modernisatiothefsociety (Agbu 2006).The study
focused on the multi-crop thresher equipment bexatisis an important post-harvest
technology used to process and it reduces grasmftom the harvested crops. The multi-crop
thresher is therefore an important tool in ensufowd security. Most studies conducted on
agricultural technologies have focused the on \afiton tools such as the agricultural
planter. In Zimbabwe, limited research has beenedwith respect to post-harvest
technologies such as the multi-crop threshers. €fber this study sought to examine

innovations in the development of the multi-cropetther in the informal sector.
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1.6 Definition of Key Concepts
The major concepts to be used in this study arevaition, social networks and informal

sector. This section defines briefly these concepts

Informal Sector
A comprehensive yet unstructured definition of itifermal sector can be provided as:

Very small units producing and distributing goodsdaservices, and consisting largely of
independent, self-employed producers producing @isttibuting goods and services, and
consisting largely of independent, self-employeddpcers in urban areas of other
developing countries some of whom employ familpdaland/ or a few hired workers or
apprentices ; which operate with very little capita none at all; which utilise a low level of
technology and skills; which therefore operate alow level of productivity; and which
generally provide very low irregular incomes angjtily unstable employment to those who
work in them(Mhone 1996).

Multiple and conflicting definitions have been faxded by scholars in an attempt to define
the informal sector economy. This makes the proadsslefining the informal sector
extremely difficult and imprecise (ILC 2002). Thafarmal sector has been described
positively as the seedbed of African entrepreneprgnd as an employment provider
(Manyika 2013, Hanseene 1991 in Chidoko and Makay2®l2, Gibbon 1995 in Hayden
1990). The informal sector has also been steredtgpea hidden economy, a trouble causing
economy, underground economy, a vast sea of bésskrhidden etc (Hanseene 1991,
Vambe 2008 in Dube , Chirisa 2002).

A synthesis of theoretical, statistical and empiridefinitions converge at defining the

informal sector economy in terms of size, job htites, structure and the size of capital
investment (International Labour Organisation 19Z@2ebker 2008, Mhone 1996).Informal

sector enterprises are in some instances licengeob registered as companies. The growth
which was experienced in the informal sector sigrtin the 1990s led researchers to
substitute the term informal sector with small anddium enterprises (SMEs) (Mushipe

2007, McPherson 1991, Daniels 1993, McPherson 1998)

Social Networks
Social Networks can be defined as a set of socralgvant nodes that are tied up by one or

more types of relations (Martin and Wallman 2010y consist of relationships which exist

among units interacting together (Wasserman andétFE204). The social actors and their

5



actions are regarded as interdependent within lsoetavorks. Social networks depend on the
positioning of the individual in a social systemvesll as contextual needs. Social networks
can be single stranded or dyadic where simple recgb exchanges prevail (Helmsing 1999).
Multiple social ties occur among many individuafdeginberg 2007).

Innovation
The concept of innovation encompasses social, esmnand technical dimensions which are

difficult to merge in a single definition. Precigelthis study adopted the definition of

innovation as the implementation of a new or sigaiitly improved product, both goods and

services or process, a new marketing method ornaarganisational method in business
practices, work organisation, or business practioegxtended relations, external relations,
scientific, technological, organisational, finan@ad commercial steps which are intended to
lead to the implementation of innovations (OECD 20B8an and Zeng 2009).Innovation

stems from collaborative action of people comwith different ideas, skills and assets

(both tangible and intangible assets) to create pregucts and services.

Significant changes in the understanding of inniovahave occurred due to the integration
and interdependency of nation states. Innovatiortechnology involves co-creation of
products through knowledge obtained from the custsmresponses to global challenges
such as food insecurity as well as through compieimg networks and diffusion of global
knowledge. Innovation in the twenty first centurgshbeen described as user driven, people
driven innovation, iterative, frugal or reverse anation or open innovation to show how it
emerges as a process of interaction (Bisgaard agehhaven 2010, Vascacelous et al 2001,
Kestenbaum 2009).

2.0 Literature Review
A review of secondary and tertiary literature ochtgological innovations was carried out at

the onset of the study. In a contested area asvibiks of different authors and researchers
were analysed in relation to the focus of this gtukchis review informed this study on the
intellectual gaps in knowledge within the field tfchnological innovations. The gaps in
knowledge provided the basis of carrying out tkesearch. In a contested area as this, works

of different authors and researchers were analysed.

A number of country wide surveys have been conductethe informal sector on the small
and medium enterprises (SMES) in Zimbabwe(McPhed€9?, Daniels 1993, McPherson



1998, GoZ 2012). In these surveys, the researdnsémon the origins and creation of the
unregistered businesses, the size and workforcacitgpof the manufacturing small and
medium enterprises, the transformations which tweoeeirred within the manufacturing small
and medium enterprises and the constraints fagegtidomanufacturing small and medium
enterprises. The study findings revealed that saradl medium enterprises arise mostly as a
subsistence measure for sustaining livelihoodseratian as a response to new opportunities.
The major constraints faced by the small and medtaterprises were identified as lack of
adequate capital, lack of inputs and intense catipetfrom similar businesses. No
exploration was carried out with respect to thétetogical innovations prevalent within the

informal sector in Zimbabwe.

A baseline survey conducted in Manicaland ProvinmceZimbabwe provides a detailed
account of the experiences of farmers with the -pastest multi-crop threshing machine
(Mvumi 1998).The research findings showed thdingited number of the people of Buhera
use the mechanical threshers and preferred mahuashing to avoid the high cost of
mechanical threshing. In grain deficient areagais observed that the loss of grain is a cause
of concern for farmers which therefore explaingrtipeeference for manual threshing. The
observations of this study are important to thiglgtas they reveal the cost inefficiencies of
the multi-crop thresher which are produced in fdrnmalustries in terms of cost and

efficiency.

Studies conducted in the area of technologicalvations have revealed that innovation is a
product of interaction. The stakeholders identifiedhis interactive process are commercial
farmers, communal farmers and research institutiStgdies conducted in Zimbabwe, South
Asia, Netherlands, South Korea and China have eneshiow multiple stakeholders such as
agents in agricultural education, research andnexia, community members and innovation
brokers interact in the use of knowledge in thecess of developing technological

innovations (Spielman 2009, Spielman 2009, Sheik02Qaurens et al 2009, Lewis 2004,
AU-NEPAD Report 2012, International Development &esh Council 2011). The findings

in these studies indicate that community innovatgonentral in the design of new products.
The studies also conclude that technological intiona occur as a result of systematic
linkages between multiple formal firms involvingdumstrial firms, universities, the informal

sector and research councils whose outcome ismsgtitelearning and capacity building. The



findings of these studies are significant to timgeistigation as they inform this study on the

importance of interaction in the development ohtesdogical innovations.

Economic factors are critical determinants whichl#@e technological innovations. Mhazo et
al (2005) sought to establish the capacity of snlimedium enterprises in effectively
manufacturing and marketing processed products asichotorised threshers for cereals. The
findings from the study indicate that the major stomints that the Small Scale agro
processing industry faces include limited accessedit, lack of appropriate technology and
lack of capital. In another study, Ajibola (200®9céised on analysing the value chain of
multiple crop threshers. The study results indithéd economic factors tend to dominate the
evaluation of the technology and much focus seenasvell on the designing and making of
threshers. These studies are therefore relevamiytstudies as they indicate that economic
factors affect the design and manufacture of teldgial machinery. Consequently these
findings inform my study that economic factors astler unexplored social, cultural and
political determinants may be worthwhile studyirggthey may influence the informal metal

manufacturers to innovate and design their prodnatew and unique ways.

Daniels (2010) conducted a study in Kenya to estalihe nature of informal sector skills
within the informal sector which determine the aafyaof the informal metal manufacturers
to innovate new designs. The study findings shat tire informal sector skills which enable
the informal sector manufacturers to innovate amevdd largely from the formal sector and
from familial and tribal afflictions. In additiorotthe formal and informal apprenticeship,
training which enable innovation in the informatte is derived from training institutions
like the universities, polytechnics and non-goveental organisations. The findings of this
study are critical to this study as they reveal ithportance of skill in the development of

technological innovations in the informal sector.

In stark contrast to the above mentioned studyerostudies have indicated incapability of
the informal metal manufacturers to innovate neshmelogical designs. Adegbile et al
(2012) analyses the informal metal manufacturirdugtry in order to establish the skills and
knowledge possessed by the manufacturers in theggaaf innovation. The study findings
reveal that innovations within the small scale infal metal manufacturers in South-West
Nigeria are weak and lacking. The main sourcesnobvations for the fabricating firms

largely involve copying and imitation from importedoducts. Another study by the UNECD
(2011) sought to establish innovation and induisttevelopment in Africa. The research



findings indicate that African firms and industribave largely been passive learners of
imported technologies. The paper also arrives atctinclusion that Africa has not built a
significant innovation capability and any technabad change which has occurred was minor
and adoptive with limited technological creativifjhe findings of these studies are important
to this current research as they inform on the nieedscertain the authenticity of the

technological innovations produced within the imiat sector.

The efficiency of the multi-crop thresher in terofsthreshing a variety of grain is a critical
determinant which prompts new innovations and #aesigning of the multi-crop thresher.
Studies conducted on the threshing machine in EgiygtNigeria examined the effect of food
rate feeding pattern, cylinder speed and the pmdoce of a locally fabricated axial flow
motorised thresher in terms of threshing efficieraryd grain loss (Al Ashy et al 2009,
Bonnyimo and Nkankini 2005,Simonyan and Imokhon#888, Saniedirad 2008, Simanyan
2006, Osunde 2006 Ogunlowo 2005, Irtwange 2009,nKhwand Sutu 2003, Bello and
Ogunlowo 2005,Askan and Abbaspar 2008, Maunde 2RhQntia and Sahu 2003, Sinha
and Sinha 2005). The results of the studies inditaat factors such as grain size, feeding
pattern and the cylinder speed of the threshinghmacare critical determinants which affect
the threshing machine threshing process. Thisdsdted in modifications to the equipment.
These research findings are significant to thigystas they clearly outline the significance of

efficiency in the development of the multi-cropesher.

Studies on technography or on the usability of ctieshers in Africa have also been
conducted. These studies tend to focus on theysafehdards of crop threshers and the
usability of the crop thresher across gender (Quisurg and Panolfelli 2009, Ragasa 2012,
Kumar et al 2002). These studies were conductestablish the safety standards in the use
of crop threshers, gender gaps in technologicaptaly, access and interactions resulting in
gender differences in agricultural and labour pobhity. In Nigeria, a pedestal operated rice
thresher was introduced to female processors bstrejacted because the thresher exposed
women'’s thighs and wearing trousers was not culyupermissible for women in Nigeria.
Therefore the crop thresher was more appropriateige by the males relative to women.
The findings drawn from Uganda, Tanzania, Kenya Higkria point to the need for new
technological designs which take into account dfetg of the crop threshers across all social
units such as females, males and children as wellihurally permissible ways of conduct in
varying communities in Nigeria. The findings of skestudies inform this study on the

problems which are present in the crop threshdeiims of its safety and usability across

9



gender which may also be a critical determinantctvidrives informal metal manufacturers

to innovate new multi-crop thresher designs.

Studies conducted in India and Namibia also protgesocial context which brought about
the innovation and development of multiple cropeditvers (Azouma et al 2009, Virk's 2012,
DuPlesis and Mallet 2001).The aim of the study wdended to establish the structural
determinants which led to the development of a ircuttp thresher. The research findings
indicate that the development of the multiple ctbpesher emerged as a symptom of
structural challenges in India in terms of labduorsages and the high expense of production
and processing of agricultural crops. The cregpireduction of the multiple crop threshers
was meant to circumvent the lack of resources redquior threshing in India and time
required for threshing. The findings of this stuahg significant to my study as they provide
evidence in support of the view that technologslaifts and innovations are fashioned by
social forces.

In conclusion it can thus be noted that the studregertaken on technological innovations
reviewed in this paper emphasise on the importahgsteraction which occurs at a macro
level among agricultural researchers, formal indest community based innovations and
farmers. These interactions are critical in the cpss of technological innovation.
Information derived from studies done in Nigeriadib and Asia has indicated that technical
determinants such as the efficiency of multi-crdpeshers influence technological
innovation. Further studies however need to beymasn order to uncover micro social
processes which occur within the informal sectochsas the social organisation and
interaction which occur in the process of innovatithe source of knowledge and skills
within the informal sector and how knowledge is reldda among informal sector

manufacturers.

2.1 Theoretical Framework
This study used the social interactionism appraaaimderstanding innovations which occur

within the informal sector. More akin to hermenesitiand phenomenology, symbolic
interactionism is an interpretive approach whichiasted in the teachings of Mead (Allan
and Benzies 2001, Mackmann 2005). The roots ofsgmbolic interactionism were first
conceptualised by George Mead and were later deedldy Herbert Blumer into a
theoretical framework (Baghdadi 2009, Mackmann 20a%onk 1973).The symbolic

10



interactionism theory refer to and describe thaimabf human societies and groups, social

interaction, objects, human action and the intateglness of lines of action (Baghdadi 2009).

The symbolic interactionism theory provided a tle¢ioal perspective for studying how
individuals interpret particular objects and hovs taffects behaviour in a particular situation
(Allen and Benzies 2001).The symbolic interactionisamework holds the assumption that
people interpret the actions of others rather tingpulsively responding to them (Solomon
2013).

In order to understand the human interactions @eelto understand the self-concept of the
symbolic interactionism theory. According to Med®34) the self-concept consists of the
“I” which is the unorganised part of the human sé&lie “Me” is the social self which arises

as a result of the interactions that one has witlers. The “Me” represents the generalised
other such as individuals, social groups or sadads. The generalised other is complex and

an individual is expected to have more than onegdised other.

George Mead posited two forms of interaction asbé&s of social interaction in the society.
Mead believed that social interaction consists afiversation of gestures and the use of
significant symbols. On the other hand the soca$p engages in non-symbolic interaction.
This type of action is achieved through immediatereflective and direct responses to
action. Mead in his triadic nature of meaning mddether breaks down human interaction
into three main types. Interaction at one leveblags the significance of what the person to
whom a particular gesture is directed to. The sedype involves what the person who
makes a particular gesture intends to do at agodatti point in time. The third angle involves

the joint action that arises out of the initial gess made.

The concept of self is premised upon the perceptiand responses of social beings
(Solomon 2013). Cultural symbols are exchangethénprocess of interaction. Meanings are
modified and accepted in an interpretive processl iy a person in dealing with objects that
he encounters. Human beings view themselves astebjéaking the self as an object
depends on taking the role of others. The self liresviewing one from the standpoint of
others. The human self is therefore viewed as Blghsource and the object of reflexive

human behaviour.

Blumer expanded Meads social interactionist anslipgi his contribution on the concept of
role taking. Role Taking is the process of intamacin which a human being becomes an
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object himself. Role taking involves imagining aseleing oneself as one seen by others
(Mead 1934 quoted in Adiobat 2011).In summary Blumeggests that what the other is
supposed to do is determined by the viewpoint efdtiner person of social group.

The object and meaning are important conceptseo§yimbolic interactionist theory. Blumer
(1969) points out that the symbolic interactiortis¢ory categorised the object into three
groups which are the physical, social and absthjgcts. The human beings consist of the
mentioned categories of objects and human beingsimtaract with the generalised other on
the basis of their own social meanings of theseaib] Meanings assigned to objects stem
out of the social interaction that one human béiag with one’s fellows. Human beings
interact socially based on the social meaningshe$é¢ objects.Meanings and interpretation
attached to objects and stimuli are not staticasatsubject to relocation, re-alignments and
re-definition (Blumer 1969).Human beings plan or thasis of the contingent meaning for
the things/ objects that they encounter.Social plahich guide human action are grounded
in clear consensual meanings. This culminates enctieation of social objects (Mackmann
2005, Cronk 1973, Blumer 1969 quoted in Allan amshBes 2001).

Cooley’s looking glass self is another concept Whibuminates the social interactionist
theory. Unlike Mead who viewed the human self assallt of objective factors of interaction
in the social world, Cooley viewed the self to beesult of the subjective process of a human
being. Human beings define and develop themselvess/ery situation as a result of their

imaginative processes to reflect the attitudesioérs.

The symbolic interactionism theory was appropridte the study of technological
innovations as it illuminated on the interactiveoggsses among informal metal
manufacturers which resulted in technological iratmn within the informal metal
manufacturing (Dennis and Martin 2005).The symbuwiteractionism theory shed light into
how knowledge is obtained and circulated amongrmé&d metal manufacturers through the
process of interaction and exchange of informatamd knowledge. The symbolic
interactionism approach served as sound theorgigragbective for the triangulation of both
gualitative and quantitative methods of data ctilbecused in this study (Allan and Benzies
2001).The ethnographic methodology of the use o$eopkation, interviews and self-
administered questionnaires is informed by an auere process between the researcher and

the research participant.
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The interactionism theory however discusses intenacamong different social units in a

detached way. It does not map the linkages or gyemrof social networks which occur

within the process of innovation both internallydaexternally. This was addressed through
the use of the social network analysis where thkalje among different social units was
established. The symbolic interaction theory alssuenes that the generation of knowledge
culminates as a product of interaction which occamsong social units which coexist in

equilibrium in a positive and constructive mannBne social discord, friction and power

struggles which may characterise interactive refesiips are negated in the theory (Cronk
1973, Dennis and Martin 2005).

3.0 Methodology
Methodology refers to the systematic approach imclvinesearch is conducted in order to

solve a specific research problem under invesbgatDawson 2002). The methodology or
planned action of research also encompasses theodsetvhich are the techniques of
conducting research. This section discusses thktajivee and quantitative methodologies

used in this study, the research methods usedchandbta analysis plan.

3.1 Research Design
A research design is defined as a detailed plathefresearch study to be conducted

consisting of the research concepts and contextl{m 1999).In order to fully explore the
innovations which originate from the informal meiadlustry in the design and manufacture
of multi-crop threshers, this research used a tai@# methodology in the collection of
primary and secondary data in order to obtain &twlpicture surrounding the knowledge
and social networks which guide the informal seatmovations (Allan and Benzies 2001).
The symbolic interactionism theory underlies the o the qualitative methodology in this

study.

The primary data collected for this study illume@ton the social networks and relations
which are prevalent within the informal sector améro level. The secondary data was
obtained through the review of government documants academic journals. This assisted
in situating this research within the broader pedit social and economic context which has
a bearing on the development of technological iations in the informal sector. An
understanding of the existing literature enabled gtudy to contribute to the existing

knowledge on technological innovations.
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Qualitative methodology was used in understandinegdepth information from the
participants pertaining the social networks ancranttion which occur in the process of
innovation (Turner 2010). The main qualitative neethused for this study was ethnography
(Dawson 2002).The ethnographic study was done ¢fir@onducting interviews, observing
the behaviour of the participants in the processobvation, capturing of photographs and
analysing of written texts. The rationale for chiagsthis research technique in collecting
primary data was that the ethnographic approachciuftly captures the power dynamics,
the social interaction and networks which prevail the informal metal manufacturing

industry which occur in the process of innovation.

Map 1: An Illustrative Street Map of Mbare Siya So Home Industry in Mbare, South ofHarare
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From the diagram shown above, Magaba Siya So irdometal industry is shaded with the

purple colour in the centre of the picture on tigatrside of Harare Drive.
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3.2 Study Area
This study was conducted at Mbare Siya So homesinglin Harare. Mbare Siya So home

industry is a product of the colonial administratim Zimbabwe. It is the largest creative
cluster of informal metal manufacturers in Zimbabwéh an estimated four hundred
operators in the area. A creative cluster is a gggucal concentration of small and medium
enterprises that come together working in relatectoss but not necessarily on the same
products. Diverse activities such as tin-smithimgypentry, leather-work, welding and
manufacturing, food canteens and hardware retaglregoresent at Mbare Siya So. The exact
numbers are difficult to obtain as the majoritytloé informal metal manufacturers at Mbare
Magaba are not formally registered. Estimates sstgfpat they are over 300 informal metal
manufacturers at the site (Manyika 2013). Geogagily; the study site is situated two

kilometres south of Harare central business distrithe high density suburb of Mbare.

Mbare Siya So home industry was established duhadl950s as a way of promoting self-
help employment for the excess African populatiam® were not absorbed in the formal
industry (Chirisa 2009). The first allocation ofstls was made in 1961 to meet the increased
demand for working space by the Mbare residentg Sthuctures were maintained in the
post-independence era. The home industry concept latar re-established in the post-
independence era in Zimbabwe. In 1987, the Haratg Council realised the need for
cottage industries for urban workers. The cottageistry was re-established under the name

Mbare Siya So. Two factory shells were developethkeyHarare City council.

In 2002 the Harare city council in partnership wiBmall Enterprise Development
Cooperation (SEDCO) developed 309 factory shellgchviare still present up to date. The
newly established small factories were disbursetthéoHarare home industry association by
the Harare City Council under the Build and Trang®OT) policy. Under this agreement
the Harare home industry association agreed tolojetiee Mbare Siya So home industry for

fifteen years before they transferred ownershigkhache Harare City Council.

The reason for choosing Mbare Siya So as the ditelyvas that it is readily accessible to the
researcher. A huge population of informal metal ufacturers who specialise in the
manufacture of multi-crop threshers is concentratetfbare Siya So. An adequate sample

for the study could therefore be drawn from the Mb8iya So home industry. The map
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below clearly indicates the positioning of Mbarge&E5o informal metal industry in Mbare

high density suburb in Harare.

3.3 Study Population
This study targetedforty informal metal manufactsr@ho specialise in the manufacture of

multi-crop threshers at Mbare Siya So as the rekepopulation for this particular study.
This sub-population of fortyinformal metal manufaetrs who specialise in the manufacture
of Multi-crop threshers was derived from an estedatthreehundred informal metal
manufacturers who operate at Mbare Siya So (Mbavan€ll 2013). The rationale in
choosing this sub population for research was ti@tmanufacturers form a unique group
who develop innovations and manufacturer of mulbpcthreshers at Mbare Siya So.

3.4 Field Entry
Entry into the research field was done at four levéown council, district council,

cooperative and individual respondent level. Anligggion letter to conduct research at
Mbare Siya Sowas submitted to the director of themBEin capital office at Harare

TownCouncil. Upon approval, the researcher procgeédethe Department of Housing and
Cooperatives were an application to conduct rebeatcMbare Siya So was made. The
researcher then proceeded to Mbare Siya So cooperatd a formal request to conduct
research was made. Permission was subsequentlyedramd the researcher asked for

permission from different individual respondentsowhanufacture Multi-Crop Threshers.

3.5 Sampling Techniques

For the qualitative interviews, the researcherupadbosive sampling. This enabled the
researcher to target individuals with informatiachrsources for in-depth knowledgeon the
sources of knowledge and social interactions antivarks which the informal metal
manufacturers rely on in developing technologicalovations. The researcher identified the
participants who could provide in-depth informatigluring the initial process of the

administering of questionnaires to the researctigyaants.
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3.6 Data Collection Methods

In-depth-Interviews
The researcher conducted twenty interviews with keformants who design and

manufacture multi-crop threshers.An interview dattie administration of questions by the
interviewer to the respondent (Bryman 2001). Thgppsive sampling technique was used in
identifying the key informants with in-depth knowge of the innovation development in the
manufacture of the multi-crop threshers. This tépe ensured that a detailed description of
the determinants of innovations as well as theasdateraction which occur within the

informal sector (Bezeley 2009).The inadequacy efubke of structured interviews is that it
does not provide an objective statistical represent of the phenomena under study. The
researcher countered this limitation through adstéming questionnaires to the informal

metal manufacturers.

When conducting the interviews, the researcherstaéed the language written on the
research instruments into Shona. Uponwriting offthal thesis the researcher re-translated
the collected data back into English. Consequeh#ydanger of loss of the original meaning
was apparent. In addressing this problem, the relseamade use of direct quotations in the
presentation of the research findings. This appgr@mabled the descriptions provided by the
respondents to be presented in their original sefise English translation was provided in
order to complement the original quotation provided the respondents in Shona. The
researcher noted that some of the participants netrsvilling to provide information about
how they share or not share knowledge among theesselthe power struggles and
knowledge control which prevailed within the sectém complementing the structured
interviews the researcher made use of ethnographlmiquesof observation and informal
discussions over a period of three months in aimexplore more fully the social interaction

which occurred within the sector.

Observation
The researcher usedobservation as a means of toalepialitative data. Observation is a

research technique that is used to collect infaonain a natural everyday setting
(Macmillan 1993).The researcher observed the dattyivities of the informal metal
manufacturers at Mbare Magaba. The researcher blastegain more information with
respect to why they innovate as well as to obséowthe informal metal manufacturers

interact during their day to day work.
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The observation technique approach enriched thaéryngrocess as it assisted the researcher
to fully explore the social networks, power striggghnd social interaction which prevail in
the informal sector. The approach also enabledebearcher to obtain a nuanced inside view
of the daily interactions which occur within thedmal sector (Reeves et al 2010). The
observationtechnique was sufficient in capturing thicro social process of interaction and
uncovering covert data which the participants westewilling to release during the start of
this study. The participants at first put up aifedd front to the researcher coming from
outside the study site on issues pertaining cdmdiinel challenges involved in the process of
developing innovations.The observation approachowever flawed in appreciating how
broader macro social processes impact on intera@toa micro level. To deal with this
anomaly, the researcher reviewed secondary literata as to ground the study within the
broad social, economic and political context.

The use of observation hadsome practical weaknefbesanformal metal manufacturers for

some time continued to treat the researcher witiia@a and suspicion. The behaviour of the
informal metal manufacturers in terms of their ratgion at first was altered in the presence
of the researcher. The passage of time ensuregréiteial acceptance of the researcher into
the research setting. The gradual acceptance ofetbearcher by the manufacturers was
realised as the researcher was granted permissiobserve and participate in the activities
of the informal manufacturers such as safeguardneyworkshops and carrying of raw

materials from the delivery truck.

The use of observation techniques at Mbare Siyap&odisposed the researcher to
victimisation by the members of the home industigreed to political parties. Mbare Siya So
is structured along political lines and intrudeusls as journalists or researchers who collect
information pertaining to the area are treated wiiBpicion. This scenario occurred despite
the researcher having been approved to conducesiearch by the Harare Town Council and
the Mbare Cooperative which holds usufruct rightshe home industry. To deal with this
anomaly, the researcher maintained political nétytrand focused on the research agenda.
The researcher therefore gained trust from thenmib manufacturers who would defend the
researcher in the case were political accusati@rs evelled against the researcher.
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3.8 Data Analysis Techniques
Thematic analysis was used for the logical presemtaf the collected data. The qualitative

data was transcribed into transcripts of partidijgaresponses against a particular objective.
The researcher identified recurrent themes frontrénescribed interviews in line with the set
objectives of this study. Direct quotations weredig the process of data analysis and this
allowed the collected data to speak on behalf @réspondents.

3.9 Ethical Considerations.
This study adhered to the study protocol of obsgyvesearch ethics to ensure the protection

of the research participants (Bazeley 2009).Theareh objectives werebriefly explained to
the participants before the data collection praceBsis ensuredthat the participants
understood the objectives of the study before @pgting in the study. Confidentiality of the
respondents was also assured to the participadtsvas maintained by the researcher during
the entire research process (Bazeley 2005).Theiparntts of this study were hesitant to have
their names written in the final document. The agsleer agreed with the respondents that the
names of the respondents who participated in thdystvould be kept confidential. The

findings were presented through the use of pseadtes.

3.10 Delimitation of the Study
This study site for this research was restrictetthéostudy of informal metal manufacturers at

Siya So Mbare Magaba. Thestudy was centred upoavations of the informal metal

manufacturers who specialise in the manufacturawfi-crop threshers.

4.0 Presentation of Study Findings
This section presents the findings obtained fos 8tudy. The findings are presented using

the thematic approach in line with the objectiveisfer this study.

4.1 Innovators in the Informal Sector
Forty male respondents who innovate and manufactowdi-crop threshers agreed to

participate in this study.The participants weredagetween 18-35 years.
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4.2 Determinants of Innovations

Efficiency
Innovation in the design and manufacture of mudtiglop threshers is motivated by the need

to improve on the efficiency of the multi-crop teher. In an interview held withangaan
innovator and manufacturer, the importance of ffieiency in the manufactureof multi-crop

threshers is emphasized:

[When we design new crop thresherswe aim at impgoen the efficiency of the machine.
We compare our new crop thresher with the old wersbbserving the shortcomings from the
work of the previous engineer's then we improvetlom existing crop thresher. So the
difference arises due to the fact that we makeimyprovements. We consider the issue of
cost of raw materials and labour when we make aljustments. The issue of efficiency is
related to the time taken in crush one bucket ¢efd$ from the previous model and the new

model].

From the above quotation, it can be noted thairtftgmal sector cumulatively improve on
the existing multi-crop threshers designed by s#ilartisans. Using a comparative approach,
the informal sector innovators devise means tovateand toimprove on the efficiency of

the multi-crop threshers.

Through observation during the three months of ajrephic research, the researcher took
special notice of the interaction which occurs lestw the customers, thmaguma-guma
(Salesperson/ Middleman) and the informal metal ufesturers. The researcher learnt that
efficiency is a virtue expected by the customeoh® conversiohapiwaan informal metal

manufacturer saidto a customer:

[The crop thresherwhich you see here is similathe Hippo type. This one is even more
effective than the ones that you know of. The tiraeis taken to crush one bucKet seed)
with a Hippo cropthresher, you can crush three leiskof seed) with our machine which
you see here.]

The quotation cited above therefore shows thatrinéd sector manufacturers are driven to
innovate multi-crop threshers in order to satisfg heeds of the ruralfarmers or small scale

farmers who require efficient multi-crop threshers.
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4.3 Reducing Production and Sales Cost
Through observation the researcher deduced thawvation is done in order to reduce the

cost of producing the multi-crop thresher and tkenthem affordable to customers. In one
conversation on the pricing of the crop threSleedaia manufacturersaid to a customer:

[When you give us some measurements and the sp#oifis of the size of crop thresher that
you need wecalculate the total cost of the raw nedgerequired for the crop thresher. After
that you provide us with the material then we afigrge you for our labour. That's how we

can reduce the price and you get foryour thresher]

The above quotation shows that informal metal mactufers innovate multi-crop threshers

which are cheaper and easily accessibleby sma# faners.

During an informal discussion witKurai an informal metal manufacturer, the researcher
opined that innovations in the design of the cimesher were important to both the buyer
and the respective community where the crop thresbald be used. The narration provided
by Kurai in an interview exemplied this factor more clearly Kurai’s rural home in
Murehwa there are only three grinding mills andanop threshers. To solve this problem,
Kurai is in the process of designing a combined cropstier and grinding mill which is
affordable for both the customer and the commupatying for the threshing services.

4.4 Responses to Socio- Economic and Agronomic Changes
Qualitative data gathered from anin-depth intervieth Tawona an informal metal

manufacturer revealed that the multi-crop threshas designed to match the type of seed

which was grown in a particular area and season:

[For us to make changes and innovations, it realgpends with the type of seed that is
available on the market in the areas that we suppiymachines to. For example right now
people are harvesting sorghum so we have to manu&he crop threshers which cater for
that particular type of seed. So it really dependsthe type of seed that is available at that
particular point in time. So you shall see that thep thresher that we make shall differ from

time to time]

From the above quotation, it can be deduced theib sconomic transformations have an
impact on informal sector innovations.Further supipg evidence was also gathered by the
researcher which supports the idea that innovatwasdone in order to meet the changing
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social context and environment. During the inforndécussions held witifawona, an

innovator said:

[The reason why we consider our crop thresher toabgnique innovation is because we
improve on the existing one and then we come upavihore effective crop thresher which

works in a much better way].

During an interview with Prince, an informal metahnufacturer, the researcher gathered that
the manufacturer develop innovations which arermfm by the changing social context.
Prince indicated that they changed from the coj@liow of imported crop threshers to green
because the former colour attracts bees which cendidnger the user of the crop thresher in
the rural areas were the crop thresher is useceldrerthe manufacturers choose the colour
green whichthey assumed was more appropriate teriieonment were the crop thresher

was used.

4.5 Small Scale Farmer Demands
The researcher opined that innovation among thernmdl metal manufacturers is also

motivated by the prescriptions provided by the aongr to the manufacturer. An interview

held with Brian a manufacturerrevealed the mentgpant:

[The issue really lies with the customers. The @ust usually motivates us to make new
designs. In the past we used to manufacture etggtrdriven Multi-Crop Thresher but
electricity power cuts are a major constraint inethiural areas so we had to make

adjustments and develop a diesel driven machine.]

The quotation above illustrates the fact that smedlle farmer demands result in innovafiortwo
separate informal discussions held wigtngaandTendaiboth informal metal manufacturers
the researcher gathered that the informal manufastinnovate new multi-crop threshers in
bid to suit the prescription of the customers. S@ustomers request the manufacture of a
multi-crop thresher they have seen somewhere €hls.informal metal manufacturers then
discuss the proposition and the manufacturers drymanufacture the crop thresher as

requested by the customers.

An increase in agricultural production experiend®d small scale farmers has also led
customers to prescribe for the re-fashioning ofrthéti-crop thresher. During an interview
held with Tawona the researcher gathered that the small scaleefarfaced problems with

the old type of the crop thresher. The task ofipglbut the sacks and replacing them with
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other sacks was difficult and slowed down theirduciion pace. The small scale farmers
therefore requested that a new crop thresher bgrabwith the milling outlet put sideways
to enable them to increase their threshing paclowiog the customers prescriptions the
informal metal manufactuers therefore developedifierdnt crop thresher.This evidence
clearly demonstrates the development of techncddgienovation is motivated by the

prescriptions provided by the customers who aral farmers.

4.6 Marketing
The researcher also established that the inforneghlnmanufacturers to innovate new crop

threshers in bid to enhance their sales. Duringnashepth interview,Tenda an informal

metal manufacturer said:

[The reasons why we innovate new multi-crop threslaee to distinguish ourselves from
copy cats and to enhance the sales that we maleedd$igning of new multi-crop threshers

helps a lot in attracting customers].

The above mentioned quotation therefore indicabtes informal metal manufacturers to
innovate new products in order to enhance the sdldteir crop threshers. Photograph Four
shown below shows how the one manufacturendaimodified thecrop thresher developed
a new crop thresher deign in order to allure custsnto buy his product at Mbare Siya

So.The two crop threshers have the same the saroidin and they differ in terms of design.

4.7 Source of Knowledge
Through in-depthinterviews the researcher gathetleat the older and experienced

manufacturers train the younger and experiencedufaeaturers in the sector. At Joshua’s
workshop, the researcher observedthat Joshua &yadh2 the most experienced worker at
one workshop and was responsible for training bisnger brother aged 21 and nephew aged
19 in metal fabrication and developing new innawasi Joshua during an in-depth interview

said:

[I can safely say that at our workshop | am theyomhe with much work experience so | am

responsible for training my younger brothers anghmaws].

At Tawona'sworkshop the researcher also observed that theseimtansive interaction

among informal metal manufacturefGawona manufacturer trained at Harare Institute of
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Technology (HIT) was responsible for training soaieghe metal manufacturers who work
with him and were not formally trained. The sharofgknowledge is however not entirely
one sided. The other informal metal manufacturel® vare not formally trained also
demonstrate great knowledge and skills in the nautufe of the multi-crop thresher and

they also shared their knowledge gained througlersipce.

Informal sector manufacturers also interact to ssde degree with the formal sector. The
researcher opined that vocational training and &brsector experience enables informal
manufacturers to innovate new Multi-Crop Thresfére researcher observed the operations
at one workshop consisting of five brothers. Ale tmanufacturers at this workshop are
skilled artisans trained at Harare Polytechnic €yl In an interview Prince a manufacturer
highlighted that the five brothers used to work forpinge Mine in Guruve before he
personally started working at Quick turn enginegrilong Mvurwi road. Prince also
indicated that all the manufacturers at their fimmake new innovations without any

consulting other manufacturers.

From the in-depth interviews, the respondents dkthie existence of conflict in their day to
day interactions. One manufacturéendai indicated that they all work as a family.
Theresearcher during the three months as an ethylogr observed that the interaction which
occurs among informal metal manufacturers at wargslevel has some problems. In an

informal discussioTawonaaid:

[A co- worker at our workshop may decide to justise to perform his duties which he may
claim are difficult. The main reason why they de tis that after being trained they are

confident of getting employment somewhere if dsgdisrom work]

From the cited quotation cited, it can be noted timflicts occasionally arise among the

informal metal manufacturers as they interact &irtday to day activities.

4.8 Inter-Workshop Networks
The researcher also established that the infornmethlnmanufacturers interact with other

informal metal manufacturers in innovating. Frongoeral observations and informal
discussions held with the metal manufacturers,résearcher established that the informal
metal manufacturers work in distinct workshops. ldeer the informal manufacturers
interact and share knowledge on how to manufadheerop thresher well. In an interview

Joshua an informal manufacturer said:
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[We work together especially with respect to shgrkmowledge. For instance | might be
knowledgeable in a particular area such as arc wedso if | don’t give the next person the
information | may also suffer the same fate whamlin need of some information. So we

share. Even if | need tools | usually go to someehem | know has the tools]

From this quotation, it can be noted that the imfalr sector innovators share tools and
machines in the process of innovation. The researalso observed an amicable working
relationship between two manufacturers from diffiéreorkshops Joshua and Brian. Brian
was once called in to share his knowledge on homachine the multi-crop thresher shatft.
The researcher observed Brian demonstrate to Jasttuhis two workmates on how the job
of fitting in the shaft in the multi-crop threshwas supposed to be done without asking for

any payment.

Through an informal conversation with Sam, Prinlceeebrother the researcher also noted
that informal metal manufacturers rely on expergghmanufacturers especially those who
are formally trained. The researcher held an im&rvwith Prince and established that
informal metal manufacturers especially those imfalty trained rely on the expertise of their

experience and the formal training. Sam said:

[We don’'t normally receive any assistance from otheanufacturers because we were
formally trained at vocational training centres. Bine other young guys from this complex
come to us for advice on how to make designs plpp@rhen we first invented our crop
thresher which we termed the Bell Merger Grindindl khany manufacturers who work in
this complex came to befriend us because they @datbe taught how to manufacture the

crop thresher].

The researcher however established that at timethractions among the informal metal
manufacturers do not always proceed smoothly. AikByrmant interview held with Sam a
maguma- gumgsalesperson) showed that some informal metal naahukers at times

deliberately withhold specific information and knledge in order to derail the work of the

other manufacturer. Sam had this to say:

[In terms of sharing knowledge there is usually problem. In some instances there may
arise cases were other manufacturers may delibbratgthhold information with the

intension of halting the progress at my workshop].
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4.9 Informal Sector - Formal Sector Networks
The researcher observed that limited interactiocuac between the informal sector

manufacturers and the formal sector manufactu€@uantitative data collected for this study

also confirms these observations.

During the research period the researcher encadtemly two workshops which

manufacture Multi-Crop Threshers that are linkethviormal sector employees. During an
informal conversion with Prince revealed how theyrkvwith James, their uncle who works
for Quick Turn Engineering. James is a good mashiand is responsible for the quality
control of the manufactured products. James isllyssab contacted for the purposes of

machining crop thresher shafts.

An interview with Isaac indicated that their workghalso gained knowledge from informal
sector employees. Isaac does not have any vochtrammang and he works together with two
workmates who were trained at Harare PolytechniieGe. During the interview Isaac
revealed that he also gains knowledge and skitiemfthe formal sector employees who

usually come during the weekends to their workshopis words Isaac mentions that:

[We obtain a lot of knowledge from those who warkhe formal sector. They came here
with a lot of information. Some of them usually eowmuring the weekends and we
manufacture multi-crop threshers together].

During the weekends the researcher observed that Bed Tom come to Isaac’s and they
manufacture crop threshers on commission basisn®uihe manufacturing procesarai
and Paul who are Isaac’s employees would make ttatisns on machining shafts from

Peter and Tom occasionally.

In a separate interview with Prince a manufactutiee researcher established that the
relationship which exists between the informal nfaocwrers and the formal sector is
reciprocal. Prince indicated that the formal seatamployees also rely on the informal
manufacturers to do manufacturing work for theme Titformal manufacturers are usually
sub-contracted when the formal firms have too mwohhk and at annual shut down. The

uncompleted work is usually given to the informadtat manufacturers.
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Through established relationships with formal seeimployees the informal manufacturers
have access to advanced and sophisticated machimengh their friends who work in the

informal sector. During an interview Sam a manufest said:

[Sometimes we face problems of accessing machuwsas the lathe. The lathe is a very
expensive machine. Once we have a job which regjtite use of the lathe we sometimes
have to take some of our work to our friends whdwimthe formal industries to do the work

for us”

From this quotation, it can be established thabrimfl sector innovators lack specialised
machinery when innovating. The informal sector wators therefore rely on the formal
sector employees for obtaining highly specialisedtinnes such as the lathe.

During an informal discussion held with Prince anffacturer, the researcher discovered
that the informal sector is also engaged by then&brsector for skills training. Prince
indicated that they have been contacted by SilMéoase, a formal vocational training centre
to train community members to complement theirafgeaditional forges with skills in metal
fabrication. Prince and his younger brothers hawedacted some training workshops in

Guruve, Binga, and Plumtree with rural communitynorfacturers.

4.10 Informal Sector-Customer Networks
The researcher also established that the infornedhlnmanufacturers also interact with the

customers innovating.Through observation the rebearnoticed that at seven workshops
those customers indicate the designs of the mudp-adhreshers they want. Interviews
conducted withTapiwaindicated that customers inform the informal metainufacturers on

the nature and type of the multi-crop threshers ey want based on what they observe in

their respective communities and as they travel.

From the informal discussions held with Prince atsbicated that customers are a source of
knowledge in the manufacture of multi-crop threshePrince indicated thatcustomers
provide the manufacturers with feedback if any clicagion occurs. This information then
becomes their starting point in effecting any iny@ments on the working of the multi-crop
threshers.

The interaction which occurs between the informatahmanufacturers and the customers is

not always smooth. During an interview Princesaid:
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[Customers usually come to us requesting that weufa@ture a crop thresher of a similar

fashion to that one that they have seen somewhs&ze $0 we consider the customer basing
on our knowledge of multiple crop threshers thenadeise them on the advantages and
disadvantages of having such a machine. Sometlmeesustomer maintains their stance and
so we end up manufacturing what they want. But llysuasuch cases the customers come
back complaining about the declining performancéhefcrop thresher. Old aged customers
usually resist our new innovations because they wwed to the old Hippo type of cop

threshers]

From the above quotation, it can therefore be éstednl that innovation is developed as a

result of interaction which occurs among rural farsnand the customers.

The researcher also observed that the pricing reggots which occur between the customer
and the informal sector manufacturer reduce tha&mstthat the manufacturers are supposed
to get. In one incident, the researcher observadlicooccurring between Peter an informal
metal manufacturer and a customer. The negotig@tiooess had compromised the amount of
money which Peter was supposed to receive. Thisduasto the inconsistent instalment

payment plan by the customer.

The sharing of tools is also a source of probleroragrthe informal metal manufacturers. In

an interviewTawonaaid:

[Problems do arise in cases where you lend somgonespanners. When you try to recover
those spanners from him you will be told that Idh&wgotten them in Murehwa. This means

that | have to buy another spanner]

During my research stay at Mbare Magaba as an gtapber, the researcher also observed a
verbal fight occurring among informal manufacturarerking at two adjacent workshops
over misplaced toolsTonderai vents his frustration to Obert another informal tahe

manufacturer in the following words:

[My friend | do not have any tools to give to peny belongings (read tools) never return
when they are borrowed by other people. Get awagnfhere my friend. You better stop
talking to me with a raised voice in an attempthceaten me. You can fight anybody here

with your limping injured leg].

28



From this illustrative quotation, it can be estsldid that the sharing of tools at times raises

some problems among the informal innovators.

5.0 Discussion of Findings
This section discussed the research findings predem the previous section. The analysis is
arranged in thematic form with the intension ofveesng the research objectives set for this

study.

5.1 Understanding the Informal Innovators
Diversity in age exists among the informal metakasimarised in the previous chapter. The

informal manufacturer’s age ranges from 19 year84tgears. The average of the informal
metal manufacturers is 28.4 years. This indicateg the informal metal manufactures
whoinnovate are relatively youthful and they faltiin the economically active group. This
indicates the failure of the formal sector to abgiwe school leaving age group. The informal
sector acts as a social and economic net for th@o$teaving age group and the semi-skilled
age groups who are not mainstreamed into the foexahomy. The study findings indicate
that the informal innovators consist of a relatywgbung group within therange of eighteen to
thirty five. This indicates that the informal sectas become a major source of employment
for young people with the dissolution of the fornsactor. The informal innovators also
indicated that their work experience in the forrsettor ranged from one to fourteen years.
Some of the informal innovators have prior expargefrom the formal sector. This therefore
indicates how the informal sector has become dysa#t for formal sector manufactures due
to the disintegration of the formal sector anditifermalisation of the economy (Sachikonye
2012).This correlates well with previous studiemducted on the informal sector which
reveal that the informal sector is an importantreeuof income and employment and

livelihood sustenance for low income families (Meay2012).

The respondents’ years of formal training are preskin Table Two in the previous chapter.
The minimum number of the years of formal educai®rseven years and the maximum
number of formal education is 14 years. The findifigpm the survey indicate that the
informal manufacturers have some basic formal ethcalerived from formal institutions

which enables them to innovate.
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5.2 Determinants of Innovation Development
The first objective sought to understand the detgnts of innovation. This research

established thatinnovation is determined by mudtiplctors such as efficiency, cost, markets
and socio-economic transformations. The principabtivating factor in innovation
development is the mutual interaction and learrpngcess involving the customers, the
informal metal manufacturers and thraguma gumarThe interactive process results in the
co-creation of the multi-crop thresher involving rau farmers and the informal
manufacturersresulting in the development of navowations. The interaction which occurs
among the three mentioned parties resulted in théugtion of the multi crop thresherwhich
suits the local conditions. Mawomo (2013) also todes that a demand linkage exists
between metal manufacturing and agriculture angnabgtic relationship exists between

metal manufacturing entrepreneurs and famers.

The development of innovation reflects the broadiadp economic and agronomic
transformations which are occurring at societaklem Zimbabwe. The re-introduction of
traditional crops such as sorghum by small scalmdes due to factors such as climate
change has stimulated grassroots industrial tramsfiton and the production of machines to
suit the new cropping patterns. The previous mashimere specifically designed for bigger
grains such as the maize. The shifting social amdreomic circumstances haverendered the
previous model of multi-crop threshers inapprogritd the grain produced by small scale
farmers. Innovation in bid to reduce productiontsdsas ensured the availability of the
multi-crop thresher to customers of varying soaiéss and status, rural and urban
households, small and commercial scale farmersvhiians alsooccurred in an incremental
way as a means of improving the existing technologsent at that time. The development
of more efficient innovations to enable the smatls farmers to grind more grain reflects
the increase in agricultural production which hasrbexperienced by small scale farmers in

the recent past.

There is also a relationship between weak intelEcproperty regimes and technological
innovation.The limited enforcement of the intelledtproperty rights regimes has also paved
way for the development of informal innovations. eThnformal innovators also
acknowledged that they do not develop inventipes se They develop further on the
existing technologies on the market from the forsedtor. This provides insights into the
capabilities of the informal innovators who engageincremental innovation, which is

developing on an existing technology. Imported tetbgies have been re-fashioned to suit
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local conditions. The technological innovations esasumed mostly by small-scale farmers
and this clearly reflects the differing needs a$ ttategory of farmers relative to large-scale
commercial farmers. Weak intellectual property meggs have also facilitated the
development of technological innovations in Chigia 009).

Technological innovation in a bid to reduce productcosts has ensured the availability of
the de-haulers to customers of varying social clasd status, rural and urban poor
households and to small-scale farmers. This thexesbows that the interconnectedness of
the informal innovators and the community resulistihe generation of cheap farming
implements which are affordable. Incremental intiovais also a dominant feature of the
informal sector. The development of more efficiemovations to enable small-scale farmers
to grind more grain reflects the increase in adtical production which has been

experienced by small-scale farmers in the recesit pa

5.3 Knowledge, Skills and Innovation

Age and Work Experience
The second objective of this study sought to undedsthe source of skills and knowledge

guiding innovations in the informal sector. Thisearch established that innovation within
the informal sector is based upon interaction dwedbiending of knowledge among informal
manufacturers of different work experience andnire.This demonstrates that the older

manufacturers have more experience in the infoseetior than the younger manufacturers.

The discrepancies in age which range from ninetgsars to thirty four years and the
differences in the length of work experience stiuetthe internal social organisation of the
workshops. Skills training and knowledge dissemamattherefore occur from the

experienced manufacturers to the inexperienced everkd he sharing of knowledge between
the experienced and young informal manufacturetis thie passage of time turns reciprocal
as the newly recruited manufacturers accumulatewlgdge and assist the experienced
manufacturers in the development of new innovatioifie work experience of

manufacturing multi-crop threshers also enabledinhevators to improve on the existing

crop thresher designed by highly skilled artisams @ngineers in the formal sector.
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5.4 Kinship Ties and SKkills Development
Social relations based on kinship also guide thg Waowledge is circulated among the

informal sector manufacturers.Affinal and consengal kinship ties structure how
knowledge is passed down from family members adestd social status such as the uncle,
elder brothers, in-laws and from the father downthie children, nephews and younger
brothers. The result of such interaction is thabwdedge is shared among the informal
manufacturers resulting in new innovations. Ethigieind friendship ties are also the basis
through which knowledge is relayed among the infrnmanufacturers. Informal
manufacturers recruit and train kinsmen on how é&wetbp new multi-crop threshers.
Friendship ties also facilitate the sharing of ivetkills and knowledge among the informal
manufacturers who work at Mbare Magaba. Theselglegitect the integration of the Shona
social relations and the strong culture of learnwigch is passed down from the elderly to

the young.

5.5 Formal Education and Training
Skilled artisans who are formally trained in vooa#l training centres are instrumental in the

development of innovation. Trained manufacturets Wormal sector experience wield social
power and they relay knowledge to other manufacsur@ocational training and formal
sector work experience creates cognitive socialtalapr values of belief and trust in
informal manufacturers who are not trained. Thenmfal manufacturers rely on tapping
knowledge from the formally trained manufacturers & one sided relationship. The
manufacturers who benefit from skilled artisanslude manufacturers who lack formal
training and inexperienced manufacturers. Skilldgans are principally responsible for the
development of innovations whilst non trained mawctirers rely mostly on modifications
and copying designs from the formal sector andrm& manufacturers.Previous studies also
point out that skills in the informal sector econoim largely derived from the formal sector
economy, familial and tribal affiliations and voicetal training centre are similar to the
findings obtained in this study (Daniels 2010, Mi&ay2012).

5.6 Social Networks and Innovation
This study also sought to understand the sociawor&s which the informal sector

manufacturers develop in the process of innovativough the use of the social network
analysis. Social Network analysis refers to theyamma of formal and informal relationships
to understand the structure of relationships (ADBB(®. The method assists in improving

innovation and learning as well as identifying théividuals and units who play central roles
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in the process of innovation within the informakt®e (Breiger 2004, Nooy, Mrvar and
Batagely 2005).

This study established that innovation is a prodefctnultiple social networks involving
close acquaintance relationships with small saaleérs and informal sector manufacturers.
Casual relationships with formal manufacturers asst. These networks have enhanced
social, economic and intellectual capital of théoimal sector manufacturers. Friendship,
referrals, manufacturer- client relationships andship ties enable the informal metal
manufacturers to develop social capital and somatworks with other informal
manufacturers and formal sector employees. Manyi@12) study points out to the
importance of social networks in the recruitmentadfour force done in the informal metal
manufacturing sector. This study takes a furthep stnd analyses the importance of social

networks in innovation development in the inforreattor.

This study established that there is a relationsleifpveen technological innovation and the
mutual interaction and learning process among tistomers and the informal innovators.
The demand of customers who are small-scale farfoemrsore efficient de-haulers to meet
increased agricultural production has resulted e tdevelopment of technological
innovation. This is in harmony with the evidenceeganted recently on the increase of
agricultural production among small-scale farmerge do the fast-track land reform
programme in Zimbabwe (Scoones et al. 2011). Skwtudies have also confirmed that
more efficient crop threshers are a major deternif@ technological innovation (Al Ashy
et al. 2009, Bonnyimo and Nkankini 2005, Simonyad amokhome 2008, Saniedirad 2008).
The scenario of mutual negotiation in the developinod technologies is from below as the
customers determine the nature of the technologiest appropriate to them. Unlike
technologies from the formal sector which are depetl centrally by expert knowledge and
imposed on commercial markets and communities jpa@tly for economic benefit, informal
innovatorsengage the communities in technologicaletbpment to suit the social
circumstances. The power to create technologies beesh de-centralised to the local

communities by the informal innovators.

The symbolic interactionist theory also helps indemstanding the establishment of
technological innovationas the interactive processults in the co-creation of the crop
threshers. The collective bargain of rural farmsesds, experiences and knowledge with the

informal innovators’ skills resulting in the devploent of new technological innovations.
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The end product results in the manufacture of gopate de-haulers which suits the interests
of the small-scale farmers who dominate the adgucal sector in Zimbabwe by increasing

production in the sector. The improved de-haultss have a greater impact on the society in
terms of cost-effectiveness. Other studies alsate that there is a symbiotic relationship
which exists between informal innovators and sreedllefamers which has resulted in the

development of technological innovations (Many&i2, Mawomo 2013).

The informal sector innovators also develop refegiops with other informal sector
manufacturers in the development of innovationss Tlearly demonstrates that innovation is
a product of social interaction which occur withihe informal sector. The informal
innovators also develop relationships with otheforimal sector manufacturers in the
development of innovations. This indicates thabiation is a product of social interaction

which occurs within the informal sector.

Knowledge power dynamics are at play within theinfal sector. Formally trained artisans
seldom consult other manufacturers who possesstinaluexperience only. The reverse is
true, as the manufacturers who are not formallynéié rely on the formally trained

artisans.The relationship which exists betweenrif@mal innovators and the formal sector
manufacturers is limited.This therefore demonssratee gulf which exists between the
formal sector and the informal sector economy mlzZabwe. The informal sector economy is
a largely marginalised sector from the mainstreatonemy.Tibaijuka’s (2005) study

findings which demonstrate the marginalisation e informal sector economy from the

formal economy. These findings matchwith the findimbtained for this study.

The social networks developed by the informal maatufrers with the informal sector

manufacturers ensure the inflow of knowledge, enunccapital in the form of tools and

equipment which facilitate the development of inaton. In a reciprocal manner the
relationship between the formal and informal seotanufacturers provides the formal sector
employees with a sub sector which can be contraot@erform jobs for the formal sector at
cheaper rates during end of year firm closuresnaffiand consenguineal kinship ties,
friendship and referral ties cement the web ofti@tahips which are prevalent among the

informal sector manufacturers, customers and thmadbsector employees.
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5.7 Summary of Findings
From the fore-going discussion, it can be noted thaovation within the informal metal

industry is socially determined and it is a prodoeftconstant interaction between the
customer, thenaguma- gumathe informal manufacturers and the formal seetaployees.

Summarised below are the objectives of this stumtiythe findings obtained.

The principal objective of the study was to estdblihe determinants of innovation among
the informal metal manufacturers. This researclabdished that innovation is chiefly a

product of the constant interaction which occursveen the customers, tileaguma guma

and the informal manufacturers. The need to imptbeeefficiency of the multi-crop thresher
by developing from the older versions is anothey kieterminant which leads to the
development of innovation. As a marketing strataggwed at improving sales, the informal
metal manufacturers also innovate designs of noubgp threshers in order to attract
customers in a competitive environment. In respotsehanging social and economic
conditions, the informal metal manufacturers alswetop the multi-crop technology further
in order to match the changes. The need to rechecerbduction costs and the selling price

also motivates the informal manufacturers to intevew designs.

The second objective explored in this research twasstablish the source of skills and

knowledge which guide the informal manufacturersd@veloping innovations. This study

established that formal education and on job erpeg are the major source of knowledge
and skills in the informal sector. The younger aesv entrants into the informal sector are
trained by the more experienced workers on howete@lbp new innovations.

The third objective of this study was to understémel social networks which the informal
manufacturers utilise in developing innovationsisTitesearch established that the informal
metal manufacturers rely on social networks basedioship, friendship and customer-
manufacturer relationships. The informal manufaaiinteract with other experienced and
skilled artisans within the informal sector in tpeocess of developing innovations. The
informal manufacturers also interact with formattese employees in the development of

innovation.

5.8 Conclusion
It can thus be noted that technological innovatiamsthe manufacture of Multi-Crop

threshers occurs within the informal sector.Soarad economic factors such as marketing,
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the need to reduce the cost of production and sakeshe main determinants of innovation
improvements in the development of multi-crop thexstechnology evolve from a social
process of interaction. Skills development and Kedge transfers also occur within the
informal sector. The source of knowledge and skitls innovation is derived through

vocational training, on job experience, customegspriptions and prior experience of the
manufacturers in the formal sector. The informalnofacturers also develop multiple
networks with formal sector employees, informaltseemployees and customers through

friendship and kinship ties.

The main social actors involved in the innovatioagess include the end users, thaguma

gumaand the informal manufacturers. In rare instarioe®al sector manufacturers bring in
their expertise in the production of the multi-crdpreshers. The informal metal
manufacturers proved capable of re-designing tdolggoto ensure that the multi-crop
thresher is accessed by farmers of various sociasses. Appropriate multi-crop
thresherswhich suit changing social and agronoroiditions are also produced in the
informal sector. To enable technological innovation the manufacture of multi-crop
threshers, the informal sector manufacturers astabhultiple social networks involving

informal manufacturers, formal sector employeesarsiomers.

5.9 Recommendations
This study proposes that the following areas nagthdr research for a comprehensive

understanding of informal sector technological watmns. The perceptions of the small
scale farmers or customers of the agricultural netdgical innovations produced in the
informal sector. This information will provide imimation pertaining the appropriateness of
the technologies produced in the informal sectowvel as the technography or the usability
of the technologies across gender and age.Thel swailacultural factors which hinder or

facilitate the adoption of technological innovasan communities need to be understood.

There is need for investigation into local underdtags of the informal sector manufacturers
on the issues of protection ofintellectual propergyts. Unanswered questions with regards
to how the innovators understand and protect iheimvations in still under researched and

warrants further empirical investigation.
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The role of innovation platforms which include watl institutions, universities, private
institutions and society in promoting the technataginnovations developed in the informal
sector need further investigation. The successadllinnovations in the informal sector lies
in the support they receive from other inter-prefesal bodies.

Inter disciplinary research which synthesizes therkwof economists, engineers and
sociologists for a fuller appreciation of the vaktein and efficiency of the technological
innovations products developed in the informal @eand the appropriateness of the
technologies to the changing social environment.
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Appendix 1: Questionnaires for Manufacturers

Introductory Note:Thank you for agreeing to participate in this study name is Tarisai

Manyati. Currently, | am aMasters in Sociology addcial Anthropology student at the
University of Zimbabwe. | am carrying out reseaorhthe technological innovations which
occur within the informal sector. My focus is oretinformal metal manufacturers who

produce multi-crop threshersat Mbare Siya So.

Socio-Economic Data

A.1 Gender of Respondent Male
Female

A.2 Age of Respondent

A.3 Number of years of formal education

Section B: Skillsand Training

B.1How long have you been in the informal metal ofaoturing industry?
B.2 How many workers do you have at your firm?

Temporary

Permanent
Other (Specify)

B.3 How many hours do the following type of workersrk per day in your firm?
a. Temporary
b. Full Time
c. Other (specify)

B.4. Where did you obtain your manufacturing sRills
1. Govt Vocational Training Centres
2. Private Vocational Training Centres
3. NGOs
4. Other informal operators
Other, (SpecCify).....cccovviiiininanns

B.5How do you improve on your skills?
1. Learning by doing 2. Leamfrom others 3. Going to a college
4. Hiring trainers 5. 0ther (SPBOL.....oovii e
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SECTION C: INNOVATIONS AND ORGANIZATION OF THE INDUSTRY.

C.1 Do you design multi-crop threshers? 1. Yes 0. No

C.2. If yes, where did you learn the desigviBu may tick more than one answer).

1. Training Institution 2. Relatives or friends 3pEnrence
@ 1= (57 0T o ) P

C.3. How did you develop your current desigfs@u may tick more than one response)
1. Inventions.........2. Copying......... 3. Modification.......ede&ch councils/institutions

5. Household Customers 6. Farmers 7.0ther (specif........ccccovveienn ..

C.4 Do you receive any assistance in the designutti-crop threshers?
1. Yes 2. No 3. Sometimes

(If response to C.4 isno proceed to C.6)

C.5.Where do you obtain the design skills?
1. Formal sector employees 2. Informal sector employees

3. Customers 4.None
5. Others (Specify)

C.6 Do you interact with other people in manufactyinnovations?
1. Yes 2. No
(I'f responseis no, end your responses here).

C.7 Who do you interact with in the process of dep®g innovations?
1. Informal sector manufacturers 2. Formal se@orployees
3. Customers 4. Other (Specify)

C.8. How do you interact with other people mentobmeC.6?(You many tick more than
one response)

1. Technical Skills 2. Toalsl equipment sharing
3. Buying and selling among each other 4.Designs

5. Knowledge Sharing

Other (SPeCify)...cviiii i
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Appendix 2: Interview Guide for Manufactures

Aim of the Study:To establish technological innovations which ocuauthin the informal
sector focusing on metal manufacturers who produagkti-crop threshers.

Questions

1. Could you please provide the background of youal#sthment of your workshop?

2. What motivates you to develop new designs when Maatwring multi-crop
threshers?

3. Could you please explain why you consider your ctbpesher to be a unique
innovation?

4. Please provide details of the educational quatifice and experience of the workers
at your workshop?

5. Could you explain how you enhance your knowledgeesigning multi-crop
Othreshers?

6. Could you describe your experience in the informatal industry and in the design
of multi-crop thresher?

7. Could you please explain how you relate at yourksieop with your workmates in
the production of multi-crop threshers?
8. Could you please explain how you relate with ofpeple in developing multi-crop
threshers?
9. What problems do you encounter as you relate
a) among each other
b) with the consumers/ farmers
c) from the formal sector players
d) other people.

10.Could you please describe how you manufacture thi&-orop thresher?
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