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About

There are a large number of small-scale businesses in Nigeria, with many entrepreneurs looking to
capitalise on range selling products and products in an increasingly prosperous country. However,
new companies face many challenges in succeeding, and as a result, it is reported that over 80% of
new businesses fail within their first 5 years.

This document proposes a platform which could be used to assess market needs, helping new

businesses understand the potential demand for a range of products and services. A
proof-of-concept has been developed showcasing some of the key features of such work.

Background

Micro, Small and Medium Enterprises! (MSMEs) account for 80% of trade in Nigeria ( ),
and these have created 59.6 million jobs across the country ). However, there are risks

! Businesses are classified based on their number of employees. Guidance for Nigeria recommend Micro: 0-9, Small
10-49, Medium, 49-250 ( )
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in starting businesses, and analysis from Nigeria shows that over 80% of Nigerian startups fail
within their first five years ( ).

A fundamental question for businesses when starting up is whether there will be a demand for the
service they are producing. Globally, it was stated that the number-one reason for startups failure,
cited by 42% of polled startups, is the lack of a market need for their products ( ).
The demand for products can be highly influenced by the location within the country, and a
product which is needed in one location may not be needed in another. For example, in creating a
clean water supply business, the product (clean water) might not be needed in urban regions
where piped water may be available, whilst there is a high market drive for the same product in the
rural regions of the same country.

Figure 1 highlights how the market channels are used by businesses based on their geographic
extent. 70.5% of businesses responded saying that localities were a key market channel for their
business. Again, this highlights the large reliance that businesses have on their location for

business.
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Figure 1: Market Channels of Products (adapted from NBS, 2017)

Whilst it is understood the importance of local trade, it can be very hard to predict. The use of
location analytics to support decision making has been established previously? however, to the
author’s knowledge, there are few tools available for potential entrepreneurs to assess the
potential for a business in Nigeria, and to understand the optimal location for a site to be placed.

The Proposal

This document outlines the idea of a platform to verify the potential opportunity for a market’s
scalability. Such a platform will predict the potential demand for a product, integrating a range of
datasets, and help inform users of the most suitable demand. These insights gained from the
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platform will harness proper decisions that will foster the growth of the business, and in doing so
help reduce the chance of failure.

The proposed concept can be subdivided into the following steps:

1. Collect potentially relevant datasets. Datasets including demographic and geographic are
collected which could be used within the analysis. The aim would be to build an extensive
library of datasets which could be used across different types of startup. If available, this
data would also include the location of existing businesses in that market.

2. Develop profiles of consumers who are likely to buy the specified product. As specified
by the user, they will select the target audience for their products based on parameters
such as sex, age range, wealth etc. If existing business locations were provided, machine
learning techniques will extract key parameters of what makes a site successful
automatically.

3. Statistical modelling / Machine learning. Based on the target audience and the datasets
collected, analysis calculates the spatial distribution of potential demand. This will
produce a suitability map which indicates the area of higher and lower demand.

4. Competitor analysis. The tool will aim to identify competing businesses within the
specified region. If no data of competitors is available within the collected datasets, the
user will have the opportunity to manually specify their locations.

5. Recommend best locations from the specified region where the new business has a
market drive. Based on market needs and existing competition, the tool will suggest the
optimal locations for placement.

The proposed methods are designed to be generic enough to be applied to a range of different
technologies and markets, while also being providing specific enough guidance to enable
decision-making. Example applications include:

1. Sales of sanitary pads: Targeting female population between the ages of 15-45. Due to the
cost of these products, it would be recommended to target more affluent areas, and areas
where education (and therefore sexual health) is more prevalent.

2. Power generation products (solar-inverter, windmill etc): Will be aiming for areas of
medium wealth, potentially distant from the national power network. Purchasers would
likely be more affluent and have an existing power system (i.e. a diesel generator).

Online Platform

A key part of the proposed tool is a web platform. The tool would be designed to allow users to
input information about the business (i.e product, market target, business region preference etc.),
and allow them to interact with the results to inform their decision-making. The platform would
minimise the technical requirements for users to complete the statistical modelling which
provides the recommendations.
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The web platform could also enable the collection of data to support the modelling. Although the
primary audience for the tool is the business owners, it would be suggested that ways enable
crowdsourcing data from consumers. For example, the web platform can be used by product
consumers to indicate whether they need certain types of products and services in their locality.

Proof of concept

In order to test the concept, initial analysis will be conducted on relevant datasets, to test the idea
of identifying target locations for sanitary pad sales. This example was selected as a rapidly
expanding market with scope for expansion ( ), led by increased economic prosperity
and as there is an increase in education in Nigeria around the use of sanitary products, which has
created an increased demand for the products.

Data collection

Several datasets were used for the analysis, as summarised in Table 1. Firstly, GRID3 age and sex
population estimates (WorldPop, 2020) were used to determine the number of people within the
target region, with females between the age of 15 and 49 considered.

Additional data were used which relate to the purchasing power/wealth of the population will be
utilised, to inform areas to target the product. Firstly, Gross Domestic Production (GDP) was
used, derived from GDP per capita (PPP) ( ). There is a strong relationship
between wealth and accessibility to sanitary products and therefore regions of higher wealth are
more likely to need a product. Secondly, Female Literacy ( ) was used to provide a
further indicator of potential demand for a product, as it is suggested that higher levels of literacy
is correlated with the use of sanitary pads ( ).

Finally, the distance to roads was considered (OSM, 2020). This is an important business
consideration, as sites closer to a road network provide more convenient access. This would be an
important consideration for a business.

Dataset Information Type Resolution Source

Gridded Population = Population estimates for females between the age of = Raster 100m WorldPop, 2020

Estimates 15-49

Settlement locations Locations and names of settlements in Nigeria Point NA GRID3, 2020

GDP per Capita Raster of GDP per capita of each grid cell. Raster 1km Kumma et al, 2020

Female Literacy raster of % of women who are literate for each grid cell. Raster 1km (DHS, 2020)

Roads Distance from primary, secondary Vector NA OpenStreetMap
(OSM), 2020

Table 1: Datasets used within analysis

The location placement is only interested in placing businesses in settled areas. The settlement
point dataset was therefore used, with the data for the 4 input layers (population, GDP, literacy,
roads) extracted for these locations.
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Analysis

Multi-criteria-decision analysis® (MCDA) was used to identify the potential locations for new
facilities. The intention of this analysis is to score locations against the above criteria, and to come
up with an overall suitability score for a given location.

As we do not not have data on locations of known existing businesses, it is not possible to
complete statistical analysis to identify parameters which makes a location suitable. Such analysis
could be useful for understanding if there is a minimum threshold for the selection of the site. For
example, analysing existing sites might reveal that all locations are placed in locations with at least
1000 people within 1km of the business In the absence of this data, we can instead provide
threshold values, with these values used to help score sites. The following values were derived:

GDP per capita greater than $2000: cost can be a major barrier for access to sanitary
products.

Settlements within 2km of roads: this was considered for business reasons. We would like
to select sites which are easily accessible.

Literacy greater than 2%: there is a strong correlation between literacy and use of
sanitary pads. Areas with higher literacy are more likely to demand more products.

Target population greater than 500: again for business reasons, this number was selected
as a minimum threshold of potential customers required for a viable business.

The analysis was completed using QGIS, Python and R. Within the web platform, this analysis
would be designed to be run automatically in response to the user requests.

Results

Figure 2 shows the results for Nigeria indicating the results of the analysis. Based on the selected
cut-offs selected, there were 2327 sites which met all four conditions (as indicated in Yellow).

Site Score

o 1

2
e 3
4

Figure 2: Sales suitability map for sanitary pads MCDA analysis

8 _agood primer on MCDA.
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Note, that if the business was determined to cover a larger area, the analysis could be adjusted to
include a larger buffer distance. This might apply for specialist shops. For example, energy
generators plants may instead only be based in the larger towns, but cover a bigger radius of the
surrounding area.

Future Developments

It would be possible to extend the MCDA analysis to help priortise areas. This would extend the
existing cut-off values, and place higher priority on areas which have higher values for the selected
parameters. For example, higher priority will be placed on areas with higher population densities.

Within the existing analysis, it was required that the suitability criteria for a new site was manually
specified using personal insight. While this provides useful indicators, such insights are inherently
subjective, and therefore are at risk of being less reliable than empirical assessments. It is
therefore proposed that regression analysis is used to assess the locations of known facilities for
the sales of the product, toidentify the key parameters which these sites have. These parameters
could then be used as the basis of the MCDA tool for placement.

Additional Datasets

This analysis so far was based on geographical variables. In addition to extending the analysis, it
would be valuable to add additional data into the model. This would include Psychographic
variables (such as attitudes, opinions, interests, and values) and behaviours (such as media habits,
purchase frequency, brand loyalty, and channel usage).

Modelling Techniques

Although the current work utilises MCDA, the availability of more data would enable the work
leverages machine learning for industrial efficiency. The concept possesses the ability to give real
time market insights from a few product’s information supplied by primary users (a representative
of a startup business). Most importantly, it will help startups recognize the best market target
location that will harness the growth of their products.

Measuring Performance

To measure the success of the concept, after about five years of getting users on the platform, a
survey on the state of business from 100 - 500 businesses that started within five years can be
carried out with users of the platform being 50% of respondents and the other 50% for non-users
of the platform. Also, a review from users of the platform on the quality of the service rendered
and how the platform has harnessed growth and expansion in their businesses.
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