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Abstract
The aim of this paper is to examine if furniture manufacturing SMEs are using or ready using Big Data analysis. This
study reviewed the benefits of using Big Data in SMEs, particularly the furniture manufacturing enterprises, the
challenges that are faced by enterprises when operating their enterprises and dealing with Big Data. This study
adopted a mixed method where two methods have been used (quantitative and quantitative) by means of issuing 117
participants where each person per enterprise was given each questionnaire to fill out. To check if the results are
reliable, SPSS was used to analyse the data and Cronbach’s Alpha that is sitting on .849 and Cronbach’s Alpha Based
on Standardized Items is .865. The study also used observations. This study found that it is possible for furniture
manufacturing SMEs to use Big Data in their enterprises, however, it is very expensive and requires the technical
expertise of using techniques that mine, store and analyse data. Furthermore, enterprises will be able to make
decisions that are guided by evidence. This will help the enterprise to be pro-active, gain competitive urge over their
customers and they will improve their profitability. This study contributes to the field of Big Data in furniture
manufacturing SMEs as it is the first study to be conducted in South Africa that tackles this problem. Future study
will include other manufacturing SMEs from other major cities within South Africa. This will strengthen the findings.
This will help identify if enterprises face the same problem when dealing with Big Data in their enterprises.
Keywords
SMEs, Big Data, Gross Domestic Product, Furniture manufacturing

1. INTRODUCTION AND BACKGROUND
Big Data is not a disciple; it has received an attention since the beginning of the 21st century. This does not mean that the concept (Big Data)
has not been studied prior to the 21st century. It was in the 21st century when the industry and government urged the academic sector to
conduct research. It is worth noting that there are big organisations such as Facebook, Google and IBM that have established research centres
that focus on data collection, data analysing and big data utilisation (Jun, et al., 2017). This concept of using Big Data is mostly followed
by the big organisation. The concept of using Big Data analysis can help the enterprise to improve their competitiveness and help entities
with their marketing activities. Sadly, most SMEs are immune to the application of Big Data analysis because it (Big Data) requires unique
resources to can collect, analyse and use such Big Data. When they make decisions, they rely mainly on gut feeling (David & William,
2017; Lamba & Singh, 2018). It is stated that since the beginning of 2010, the world created 90% of the data that we have now (Khaldoon
& Larissa, 2017). Furthermore, it has been estimated that by 2020 the world will have created 15-20 zettabyte. Moreover, it is believed that
zettabyte data will be created every two years moving forward from 2020 (Jun, et al., 2017). The big question is, are enterprises ready to
use Big Data in their enterprises.
SMEs are celebrated contributing significantly to the economies of the countries they operate in by means of creating jobs and contributing
to the Gross Domestic Product (GDP). In South Africa, SMEs employ more than 60% of the total workforce and they contribute to more
than 45% to the Gross Domestic Product (GDP). However, these SMEs face numerous challenges that hinder them from reaching their
maximum potential. The challenges that they face are as follows: having limited finances, trouble with attracting highly skilled personnel
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because they do not find SMEs attractive due to limited technological infrastructure, finances and low level of job security. They also face
a challenge of crime in the places they operate in and bureaucracy. The above-mentioned challenges may be the contributing factors to the
high rate of SMEs failing as research states that 8 out of 10 SMEs fail in the first year of existence (Seseni & Mbohwa, 2017).

Similar studies
(Ahmed, et al., 2017), did a study titled “The future of Big Data in facilities management: opportunities and challenges.” This study
explored the current situation of Big Data together with the barriers, opportunities etc. in the construction , engineering, and architecture.
The study had a literature review that is comprehensive. They found that Big Data has potential to improve the profitability of the entity and
creating value for the customers and the entity itself.

Problem statement
Furniture manufacturing SMEs face a big challenge of marketing their products to their enterprises. There is no a technique that they use to
collect information from their customers who are satisfied, those who have suggestions and those who are not satisfied. This poses a serious
concern, as they do not know what their customers, potential customers need and what their concerns are. This study has 6 (six) sections
name: 1. Introduction, 2. Literature, 3. Research Methods, 4. Results and analysis, 5. Discussions, recommendations and implications and
6. Conclusion.

Research objectives
As it is stated in the introduction that Big Data helps organisations to improve their competitiveness. With that said, this study aims at
exploring the challenges and benefits faced by furniture manufacturing SMEs collecting, analysing and utilising data (Big Data).

Research questions
This study has two research questions and they are as follows:
RQ1: How can Big Data be applied in furniture manufacturing SMEs?
RQ2: What are the challenges and benefits of using Big Data in furniture manufacturing SMEs?

2. Literature review
SMEs
SME is an acronym for Small Medium and Enterprises. In South Africa, a second M to make it SMME is added because of the economic
conditions. It is defined as Small Medium and Micro Enterprises. This study focuses on the Until today, there is no a single SME definition
that is universally accepted. This terminology is defined according to the economic stability of the country. This means that SMEs in South
Africa are not defined the same way they defined in the United States of America and China and so on. The metrics for defining is based on
three things and they are as follows: 1. The number of employees in the enterprise, 2. the turnover of the enterprise makes per year and
lastly, 3. the assets the enterprise has. The metrics are not standard. However, SMEs have to be acknowledged for contributing significantly
to the economy and the creation of jobs. These SMEs face numerous challenges as they operate. The challenges that are faced by SMEs
are as follows: 1). lack of human resources. SMEs fail to attract highly skilled personnel. They do not find working for SMEs attractive. 2).
Labour legislation. It has been said repeatedly that the labour legislation makes it difficult for enterprises to operate. 3). Banking
services/access to finance. It is difficult for SMEs to secure funding. They are not trusted, financial institutions require collateral that SMEs
cannot produce. 4). Crime and theft. The crime rate is very alarming in South Africa; SMEs are exposed to burglary and other criminal
activities. 5). Fraud and corruption. Small businesses do not get tenders that they were supposed to get simply some corrupt activity took
place and lastly, 6). Government bureaucracy. It takes forever to be compliant. They have to have many things so that they can commercialise
or be regarded as compliant (Ahmed, et al., 2017).
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Figure 1Challenges face by SMEs in South Africa

Furniture Manufacturing
The furniture-manufacturing sector has been acknowledged for contributing 1.1% to the GDP of the country. However, this industry has
faced a severe drop by means of retrenching many people in the year 2014. Before 2014 the sector had 38 267 employees and now the total
labour force in the sector is 26 000. In contrary to that, this sector is believed that it has many opportunities in terms of growing and
contributing to curbing unemployment. The government saw the need for introducing a new policy called Preferential Procurement
Regulatory Policy Framework Act (PPPRFA) that stipulates that the government commit to supporting locally manufactured goods. The
government will make sure that they buy 100% furniture from local manufacturers and 85% of office furniture in all government institutions.
Gauteng Province is known for being the number one producers of furniture (Seseni & Mbohwa, 2017).

Big Data
According to Jun, et al., 2017, there is no universal definition for the term Big Data as researchers define it based on their concerns about
the concept it. However, there are elements that repeat themselves in their definitions. The elements are as follows: the volume of data, the
variety of data and the velocity of the data (David & William, 2017; Ahmed, et al., 2017). This clearly means that Big Data is the high
number of data that is created at a high speed. This data must be used immediately so that the organisation can reap the benefits of utilising
it. It is believed that if the retail industry can utilise big data it will improve their profitability by 60%. Utilising Big Data comes with
challenges. Amongst other challenges are as follows: the management of such data and analysis (David & William, 2017). This belief of
improving profitability was supported by (Lamba & Singh, 2018) although they also identified other benefits such as improving the
operations and supply chain of entities, producing products or services at a shorter cycle time, being able to satisfy customers, making
decisions and resolutions on customers very quickly. However, organisations use techniques that analyse data and they are as follows:
Apache Hadoop, NoSQL Database, Big Query, MapReduce, Hadoop, WibiData and Skytree (Lamba & Singh, 2018; David & William,
2017). It is worth noting that these techniques and tools for Big Data Analytics are not for every enterprise. They (enterprises) must identify
the right technique(s) and tools that will best suit their entity (Lamba & Singh, 2018). Using such techniques requires data collection skills,
reducing data and comprehension skills and data analysis skills and technological advancement. The data gathered will be help with decisionmaking based on valid data collected rather making decisions based on gut feeling. However, using big data analysis does not remove the
human insight and vision (Lamba & Singh, 2018). It is pivotal for entities to understand that they are security features that need to be
considered when dealing with big databases. Customers' and entities' sensitive information may be exposed to cyber hackers. Enterprises
must see to it that that information is treated with the highest confidentiality and have the best security systems in place (Lamba & Singh,
2018). According to Smeda, 2017, Big Data is a very beneficial strategy if enterprises/organisations use it well because it will increase the
value they provide to their customers, they will make better predictions, they will be able to adapt to changes quickly and be able to handle
the data they have in their storages. (David & William, 2017) asserts that when entities implement Big Data they become exposed to a
number of barriers. The barriers are presented in the following figure:
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Figure 2 Ahmed, et al, 2017

Framework
With the above mentioned, this study will propose the following framework for applying Big Data in furniture manufacturing SMEs:
1.
2.
3.
4.

Human Resource
Financial Resource
Technology Support
Using Big Data

Human Resource
Human resource is classified in two ways. The first one is the skills of the people who are working in the enterprise and the second one is
people who work for the entity/organisation (Nieman & Nieuwenhuizen, 2014). David & William, 2017, asserts that those who are using
Big Data or plan to use it must have skills that correspond with tools and techniques used for collecting, storing and analysing Big Data as
it is not an easy job to do (Jun, et al., 2017). Unfortunately, SMEs struggle to attract and retain great employees who are highly skilled. In
addition to that

Financial Resource
A financial resource is defined as anything that can take a form of or easily be converted into cash. This type of resource is very crucial as
it is the one that acquires other resources in the enterprise. For instance, when enterprises have money they will be able to pay employees,
they will be able to buy the material that is required, be able to pay rentals etc. (Nieman & Nieuwenhuizen, 2014). It has been said many
times that SMEs have limited resources, particularly finance. This means it is difficult for them to acquire other resources (Seseni &
Mbohwa, 2017). It has been stated that the Big Data techniques are very expensive and furniture manufacturing SMEs may not be able to
purchase them (O'Connor & Kelly, 2017).

Technology Support
Furniture manufacturing SMEs have limited technological resources in their enterprises. Majority of their enterprises even rent equipment
from their competitors or institutions that only deal with renting out manufacturing equipment. This will make it difficult for enterprises to
use techniques and tools such as Apache Hadoop, NoSQL Database, Big Query, MapReduce, Hadoop, WibiData and Skytree (Seseni &
Mbohwa, 2017).
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Using Big Data
Using big data requires employees or employers who have the expertise of using the techniques that are required. However, these enterprises
must have financial resources to can be able to get the required skills and to can be able to purchase everything that will be used in the
enterprise. However, these techniques are very expensive (David & William, 2017).

3. Research Method
This research adopted a mixed method. It has been discussed that a mixed method provides a better understanding of the problem, provides
evidence and it provides better results by means of providing very strong results (Mohamed, et al., 2017). Moreover, this method has been
criticised for being too costly, time-consuming and extremely challenging if one does not understand it (Seseni & Mbohwa, 2017). This
means that qualitative and quantitative was made as well in one study, whereby observations were made and questionnaires were given to
the identified specimen. In this study, 117 furniture-manufacturing representatives were given surveys to complete. The questionnaire had
close-ended questions and nominal scale. SPSS was used to analyse the data. Concerning the qualitative element, this study observation
was made. The researcher observed the way they (enterprises) operate things, their resources, the way they (employees) interact with each
other and the way they treat customers. To check if the study findings are reliable, the Cronbach’s Alpha of .849 and Cronbach’s Alpha
Based on Standardized Items is .865. The above proves the findings of this study is reliable.

4. Results and analysis
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(Seseni & Mbohwa, 2017)
As it has been stated earlier in the previous chapter, this study interacted with 117 furniture-manufacturing enterprises. Government through
the Department of Trade and Industry (dti) are also doing an important role in training these enterprises. This will actually reduce the number
of people who do not have the technical skills. Data representations for this question is as follows: those with higher education is 35,3%
while those grade 12 which is the highest grade and lower grades account for 64,7. The level of education determines the quality of work
they
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(Seseni & Mbohwa, 2017)
Concerning investment in plant and machinery, 55,20% represents entities that have plant and investment that is less than R10 000. This is
followed by enterprises that stated that their machinery is R10 000-R25 000 is represented by 17,20%. This makes it evident that majority
of the entities have fewer physical resources. The lack of financial resources can possess a serious problem because entities will find it hard
to purchase other resources such as attracting quality employees who have exceptional skills.

Observations
During observation, it was evident that enterprises did not have proper workstation; the working relationship between those people was not
proper as employees looked like they felt that they had a boss instead of having a team leader. Employees did not look too happy about
working in the enterprise. Even employees themselves did not look like they get along very well. With regards to technical support and
physical resources, the majority of the studied enterprises did not have them, even their place of work the faced space constraints. Them
getting machinery would mean that the enterprise would not have a place to do their normal day to day operations of the business.
5.

Discussions, Recommendations, and implications

SMEs, particularly furniture manufacturers face many challenges when they want to start or grow their enterprises. They are faced with a
challenge of lack of finance, lack of competent workforce, lack technical support etc. in this study it was discussed over and over again that
SMEs should have the technical expertise of using the techniques that are used for mining, storing and using that type of data. This means
that their human resource must be strong enough. They need to employ people who are knowledgeable so that their enterprises may have
educated people who will be eager to learn about the application of Big Data in furniture manufacturing. With regards to finances, it is
stipulated in the paper that enterprises do not have sufficient financial resource hence they find it very hard to recruit and retain
knowledgeable staff, to buy their own machinery hence their total assets are lower than R10 000. Moreover, it is very difficult to get funding
from financial providers because they are labeled as high risk and they often require collateral that SMEs do not have. This makes it very
difficult for the enterprise to move forward due to limited finances. The last one is technical support. It is hard for furniture manufacturing
SMEs because of limited financial resources. They cannot be able to purchase that are needed to analyse data because that machinery is
very expensive.
This study recommends that the government must train these enterprise owners and their staff members about this Big Data, how it works
so that they can capitalise on it and get massive profits. Massive profits mean that people will get jobs and positive contribution to the Gross
Domestic Product. Due to the Big Data Analytics techniques being very expensive, the government through incubation houses must buy
these techniques and allow those who want to use techniques to analyse data to do that freely. This will be a relief to those who would want
to analyse whatever data they may have.
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The following diagram illustrates the relationship between the finance, human (skills & workforce) and the technical support that is needed
in order for Big Data to be used in furniture-manufacturing SMEs. The diagram illustrate that in order for human resource to take place, the
must be finance, the very same finance also contribute positively to the acquiring of the technical support. While technical support
contributes directly to using Big Data in the enterprise. Knowledgeable Human resource contributes directly to technical support and to
using Big Data in the enterprise.
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6. Conclusions
It has been said that when management of entities/organisations are well informed about something they make the best decisions that will
benefit the enterprise/organisation positively (Lamba & Singh, 2018). It has alluded that majority of SMEs make decisions based on their
gut feeling, which is sometimes problematic because they are not made based on evidence and accurate data. This may lead the SME that
made that decision to regret the decision that they have made as they may provide the product or service that is not required by the
customer/client (David & William, 2017). Answering research question number 1 “can Big Data be applied in furniture manufacturing
SMEs?” the answer is yes, however, It is discussed in this study that enterprises should have the right resources such as the right skills and
technical infrastructure so that they may be able to use Big Data properly. Enterprises must also know that not all of the techniques and
tools can be used in all the enterprises. They must have an in-depth knowledge of techniques and tools and the way they (tools and
techniques) function so that they can choose the ones that will best suit their enterprises. In answering research question number 2 “what
are the challenges and benefits of using Big Data in furniture manufacturing SMEs?” well, They (furniture manufacturing SMEs) must be
careful of the quality of data that they use as poor quality data may cost the enterprise in a sense that they make poor decisions that will
eventually cost the entity. In contrary, if enterprises use the right techniques, tools, and the right data they will improve their profitability
and operations of their entity. This study is limited to furniture manufacturing SMEs that are based in Soweto. The findings of this study
cannot be generalised because they are based on one industry (furniture manufacturing). Future study will include other manufacturing
SMEs from other major cities within South Africa. This will strengthen the findings. This will help the researcher to understand if other
industries are using Big Data and their challenges when using it.
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