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EXECUTIVE SUMMARY

The use of Liquefied petroleum gas (LPG) in Zambia has continued to be low in relation to other forms
of energy despite LPG’s positive attributes of its burning characteristics and environmental concerns.
The Zambia Statistical Agency (ZSA) Living Conditions Monitoring Survey Report of 2015
showed that LPG was among the least used sources of energy consumption for cooking
purposes which only accounted for 0.1 percent of households in the country. This was in
comparison to firewood and charcoal, which accounted for 50.7 percent and 32.9 percent,
respectively. This is inspite of Government’s efforts to help stimulate the consumption of LPG
through various policies and incentives such as the national energy policy of 2008. Similarly,
the ERB approved the regulatory framework for pricing LPG. The framework recommended
a light handed regulation by monitoring wholesale and retail prices for both imported and locally
sourced LPG. The objective of the conceptual framework was to ensure consumer protection against
excessive pricing. In light of this, the ERB further introduced specific licenses to cater for: the
Distribution, Importation and Export of LPG; the Retail of LPG; and the Filling of gas cylinders with
LPG. However, despite these policies and regulations, there has been low consumption of the gas in
the country. The continued charcoal usage has had an adverse impact on the environment such as
widespread deforestation.

This study was undertaken to address four main broad objectives as follows:

i.  Determination of the LPG market structure with regards to the forms of LPG businesses, their
concentration, the size of firms and the nature of entry into the market;

i.  Understanding of the conduct of the LPG market in terms of general behavior of the
producers, suppliers and marketers as they interact with one another including their marketing
channels;

ii.  Determination of households’ perceptions of LPG use in Lusaka district and the consumer
demand for LPG in Zambia; and,

iv.  Evaluation of the performance of LPG players by ascertaining their financial matrices such as
profitability, liquidity, efficiency, and solvency.

The result of the findings shows that the domestic LPG market structure is concentrated with a CR,
of 61.1 percent. Based on the Zambian Competition & Consumer Protection Commission (CCPC)
guidelines on Abuse of Dominance for 2018, a market share of more than 60 percent is regarded as
concentrated. Additionally, based on the CR, of 74.6 percent the market possesses characteristics of a
tight oligopoly. The implication is that the domestic market share is shared among a few firms.

Meanwhile, the export market share had a concentration ratio of 44.5 percent signifying features of
lose oligopoly or monopolistic competition under the CR, while a CR, value of 41.5 percent revealed a
market that was not concentrated.

The concentration in the retail market was attributed to barriers to entry in the local market such as
regulatory, technological and capital barriers. The export market was less concentrated due to less
regulatory, technology and capital requirements which has resulted more players entering the market.

In the upstream, there was no competition as TAZAMA Pipelines Limited (TAZAMA) and INDENI Refinery
(INDENI) were monopolies in the marketing, distribution and production of LPG in Zambia.

Further, the majority (66.7%) companies indicated that they both owned and hired trucks to transport
LPG to the market, while 33.4 percent stated that they used own trucks for the transportation of LPG
only. The LPG sector contributed 0.02% to the overall tax revenue in 2018 and Zimbabwe accounted
for the highest LPG exports in value at 81.2 percent followed by Kenya at 11.6 percent, while the least
was Rwanda at 0.5 percent.

Further, the study concluded that most of the players in the supply chain were able to meet the demand

Vii
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for LPG subject to availability from TAZAMA and other import sources. Nonetheless, TAZAMA stressed
that it faces challenges in meeting LPG demand for players in the export market due to high demand.

The empirical findings showed that there was no significant relationship in the short run among the LPG
demand and international oil prices, electricity tariffs, gross domestic product per capita and urban
population. However in the long run, the results were not significant at 5% level for the variables except
for urban population which was significant. The results show that a 1 percent increase in the urban
population would lead to a 2.82 percent increase in the demand of LPG. Given the continued increase
in urban population, it is expected that LPG dealers should position themselves to match the expected
increase in the demand for the product.

The study established that 9.7 percent of households in Lusaka district had used LPG as an energy
source for cooking before, among these 3.5 percent of the households indicated that they were currently
using LPG, while 6.2 percent stated that they had stopped using LPG. The use of LPG as the main
source of energy for cooking accounted for 2.5 percent among high cost areas, 2 percent among the
medium cost areas and none among low cost areas.

Additionally, 46.7 percent of the households perceived LPG to be cheaper compared to alternative
forms of energy as a factor in starting to use LPG. This was followed by 46.4 percent who indicated
that it was due to load shedding. On the other hand 4.1 percent indicated that LPG was readily available
as a motivating factor of using it, while 2.8 percent stated that food tastes better if cooked using LPG.

The reduction in ZESCO load shedding hours was cited as a contributing factor to stopping the use
of LPG by 28.8 percent of the households followed by the perception that it was expensive at 14.1
percent. Meanwhile other assertions such as causing health problems at 12.1 percent; 9.6 percent
indicated that it was dangerous; 9.3 percent gave away the gas cylinders and 7.1 percent indicated that
the equipment got stolen. Other factors accounted for 14.1 percent.

Overall, 81.2 percent of the households stated that they had heard of LPG, while 18.8 percent stated
that they had not. Further the results indicate that the highest percentage (93.8%) of the households
heard of LPG from family and friends, 2.5 percent on the internet, 2.4 percent on TV and 1.3 percent in
newspapers. Despite this level of awareness, most households (88.3%) were of the view that there was
no adequate awareness on the uses of LPG as a form of energy.

With regards to the performance of LPG players in the value chain, it was noted that the two sampled
LPG upstream players had positive financial performance in the period 2013 to 2017. Additionally, the
liquidity ratios for the two upstream firms were all well above zero and increased from the first year to
the fifth year reflecting sound working capital management by both upstream players.

The Solvency ratios for the two upstream players were all less than one reflecting the use of internally
generated funds for operational and business expansion. This approach is commendable as the
companies maintained growing concern of elements within the debt parameter well and focused more
attention on the operational elements whilst attaining sustainable profits in the period under review.

Furthermore, with regards to the downstream, it was noted that the two sampled LPG down players had
positive financial performance in the five years reviewed for the study. The gross and net profit margins
fluctuated in the period under review with Company A earning consistent profits while Company B
experienced fluctuations in gross and net profits due to changes in the sales revenue pattern. Company
A, experienced strong liquidity positions while earning current ratios well in excess of one. Company
B on the other hand experienced weak working capital management as reflected in the current ratio
scores of less than one during the period under review. The weak working capital management of
Company B resulted in a shift in the funding profile from using internally generated funds to external
funds to support the low current assets base.

Vi
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Recommendations

1. There is need to make finance available for LPG players to penetrate the domestic market. This will
in turn promote competition in the domestic market for LPG as the market is highly concentrated
with the top six players accounting for 86% of the market share. Lending institutions such as the
Citizens Economic Empowerment Fund should deliberately lend out to LPG businesses.

2. Given that the tax revenue contribution of LPG to the treasury was found to be very minimal at
0.02 percent in 2018, Government should consider zero rating all taxes on LPG product. This will
encourage and promote consumption of LPG.

3. There is need to extend the household survey to national level and conduct a detailed study so as
to ascertain the actual cost of using LPG and alternative energy sources. The national study will
help to give a national picture on the perceptions towards the use of LPG. Further, ascertaining the
actual cost will provide comparative basis for consumer preferred energy sources and help to make
informed decisions.

4. There is need for effective change management which goes beyond consumer sensitization. This
would entail change in consumer perceptions and attitudes among other things towards the use of
LPG.

5. The Government, ERB and LPG dealers must increase awareness campaigns on the various uses
of LPG as a source of energy as well as training on the use of LPG equipment. This will help to
reduce fears of LPG explosion; health related iliness, as well as other fears.

6. There is need to provide incentives for LPG dealers setting up outlets in rural areas. This will help to
promote the use of the product.

7. The Government should consider setting up new infrastructure for LPG such as the strategic storage
facilities as is the case for gas oil and unleaded petrol. This will help to ensure reliable supply from
local suppliers and meet future demand for the product.

8. Thereis need to consider enforcing monitoring and inspection of LPG products to ensure compliance
to the Zambian standards. Some cylinders imported into the country do not conform to the Zambian
Standards.

9. There is need to develop standards for composite LPG gas cylinders use in Zambia. Composite gas
cylinders will help to improve LPG uptake reduce maintenance and logistical costs. Further, unlike
steel gas cylinders currently in use, a consumer is able to monitor the level of gas usage.
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1.0 INTRODUCTION
1.1 Background

Liquefied petroleum gas (LPG)', including associated products such as butane, is a product of petroleum
refining. It is a form of modern fuel used for cooking, heating and lighting in households and it is also
used in industries particularly for manufacturing, welding, flare cutting, medical and laboratory use,
among other uses.

The use of LPG is desirable because of its clean burning characteristics and environmental friendliness.
In Zambia, the source of LPG is twofold; from INDENI Petroleum Refinery Company Limited (INDENI)
situated in Ndola and from imports by Oil Marketing Companies (OMCs), via the road mainly from
South Africa also from Tanzania and Mozambique. However, despite LPG’s positive attributes on its
burning characteristics and the environment including its local production and availability, its use has
been limited in Zambia. According to the Zambia Statistical Agency (ZSA) formerly Central Statistical
Office (CSO), LPG was among the least sources of energy used for cooking purposes accounting for
0.1 percent of households in Zambia in 2015. This was in comparison to firewood and charcoal, which
accounted for 50.7 percent and 32.9 percent, respectively.

Historically, the demand for LPG in Zambia at household level had been low and this contributed to
flaring of the gas by INDENI in the past. LPG has predominantly been confined to commercial sectors
of the economy. Various reasons have been cited for the low consumption trend of LPG such as
reduced penetration in the domestic market, the predominant use of other sources of energy such as
charcoal and electricity and the high cost of LPG appliances.

At regional level, LPG consumption in Zambia was relatively low at 0.42 kilograms per capita? per year
compared to Africa’s average LPG consumption of 3 kilograms per capita per year®. The low popularity
of LPG as an alternative fuel source is a matter of great concern to Government. It is argued that LPG
can play a much more prominent role in the economy once structural and other economic rigidities are
addressed.

The adverse impact of the continued use of firewood and charcoal, which, has caused widespread
deforestation in the country is also a matter that requires planned attention. For instance, the Zambia
Environmental Management Agency (ZEMA) estimated that 28 percent of the total annual deforestation
rate was as a result of the use of charcoal. Further, a considerable number of studies in developing
countries suggest that consumption of charcoal and firewood as a form of energy poses a considerable
number of economic, social, health and environmental problems (Yamamoto et al, 2009).

In this regard, the Government of Zambia, in an effort to promote the use of LPG, has provided policy
guidance through the National Energy Policy of 2008%. The Policy has advocated for the use of LPG as
a household and agricultural fuel in order to reduce the national consumption of wood fuel.

On the regulatory front, the Energy Regulation Board (ERB), which has the mandate to develop
appropriate regulatory frameworks for energy products and services, has also taken some measures
to promote the use of LPG. In 2016, the ERB approved the regulatory framework for pricing LPG. The
framework recommended a light handed regulation by monitoring wholesale and retail prices for both
imported and locally sourced LPG. The objective of the framework was to ensure consumer protection
against excessive pricing. Further, ERB introduced specific licenses to cater for Distribution, Importation
and Export of LPG; Retail of LPG; and Filling of LPG cylinders.

" The term LPG is widely used to describe a family of light hydrocarbons called “gas liquids”. The most prominent members of this family are propane and butane.
The Zambia Standards ZS 426:2003 (Liquefied Petroleum Gases - Specification) defines LPG as a type of petroleum gas mixture that consists predominantly of C,
and C, hydrocarbons, and is intended primarily for use as fuel in domestic, commercial and industrial installations where a fuel volatility between that of commercial
propane and commercial butane is acceptable. Additionally, the ZS 429 Part 3: 2003 outlines the standards with regards to the handling, storage and distribution
of LPG in domestic, commercial and industrial installations. Further, other standards have been developed that outline the transportation of LPG in Zambia.

2 Computations author’s own computations.
8 http://documents.worldbank.org/curated/en/955741536097520493/pdf/129734-BRI-PUBLIC-VC-LW89-OKR.pdf
4 During the time of writing this report, the draft National Energy Policy for 2019 was being drafted.
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This study was undertaken to understand the market demand structure of LPG and its characteristics.
Following policy and regulatory efforts that were being undertaken to promote the use of LPG in Zambia,
there was need for this study to be undertaken. In order to fully understand the points in the LPG value
chain where efficiency and effectiveness must be maximized, the market structure, specifically the
characteristics of a market such as the number of LPG firms, the nature of their products, the availability
of knowledge and the extent of barriers to entry which affect the behavior of the firms in the market®
must be understood. Equally, knowledge of the conduct of the LPG market in terms of general behavior
of the producers, suppliers and marketers as they interact with each other including the marketing
channels must also be explicit.

The outline of this report is as follows: section 1 discusses the background, study justification, the
problem statement, study objectives and rationale and key study questions. Section 2 summarizes the
LPG market situational analysis while section 3 discusses the literature review and theoretical framework.
Section 4 states the methodology and analytical approach used in the study, while section 5 discusses
the LPG market structure while the conduct of the market is explained in section 6. Section 7 discusses
the empirical determination of LPG demand in Zambia and households perceptions towards LPG use
in Lusaka district. Section 8 discusses the financial performance of selected LPG players in the value
chain and finally, section 9 concludes and presents recommendations.

1.2 Study Justification

The current energy use in Zambia is dominated by the use of traditional fuels especially in rural areas
which has resulted in massive deforestation and environmental degradation. This is of major concern to
the Government which has responded by developing policies and regulatory frameworks that support
capital investments geared towards a shift from use of traditional fuels to modern fuels, such as the
use of LPG. However, the policy and regulatory measures on LPG will only yield desired results if the
structure and conduct of the market is clearly understood.

Despite the Government'’s efforts in promoting the use of LPG, there has never been a study conducted
to understand the structure and the conduct of LPG market in Zambia. Thus, an in-depth understanding
of the behavioral relationship between the factors determining the demand for LPG will ensure the
institution of appropriate policies that would increase the awareness and consumption of LPG (Akinyi,
2008).

With possible power deficits such as the one experienced in 2015, there is a compelling case to promote
LPG as an alternative source of energy. Against this background, policy and regulatory efforts that have
been embarked on to promote the domestic use of LPG must be supported.

This study is, therefore justified because it will provide additional evidence on the participation of all
players in the LPG market on a sustainable basis. The findings can then be used to draw implications
for policy and regulatory alternatives in the LPG sub-sector.

1.3 Problem Statement

The positive attributes associated with the use of LPG are well known and documented. Meanwhile, a
lot of efforts are being made by Government to promote the use of LPG in Zambia, however, the use
in the country, in general, remains low relative to other countries in the region. Due to lack of domestic
uptake, some LPG that was produced locally was disposed of by way of flaring at INDENI. Further,
any excess LPG particularly butane was exported due to lack of a local market. It will be impossible
to develop sustainable policies to encourage and sustain the LPG market if the structure and conduct
of the market is not fully understood. This study will therefore provide evidence on the value chain for
LPG and market play dynamics which can be used to suggest sustainable options for future policy and
regulatory intervention.

5 https://www.economicscafe.com.sg/economics-lecture-notes-chapter-6/
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1.4 Study Objectives

The main objective of the study was to understand the demand and market structure for LPG in Zambia.
Specifically the study sought to:

i. Determine the structure of the LPG market with regard to the forms of LPG businesses, their
concentration, the size of firms and the nature of entry into the market;

ii. Understand the conduct of the LPG market in terms of general behavior of the producers, suppliers
and marketers as they interact together including the marketing channels;

ii. Determine the households perceptions for LPG use in Lusaka district and the consumer demand
for LPG in Zambia; and

iv. Evaluate the performance of LPG players by ascertaining their financial matrices such as
profitability, liquidity, efficiency and solvency.

1.5 Rationale and Key Study Questions

It is expected that in the extreme case of one LPG producer and seller (monopoly) or a few dominant
large firms (oligopoly), then the market will be assumed to be imperfect and therefore such LPG players
will have the power to restrict supply and raise prices above the competitive levels. Could this be the
case in the LPG market, that a few dominant players could have the power to inhibit new market entry
by potential competitors and thereby protecting their products or services and generating excess profit?

Alternatively, is the LPG market at the other extreme of perfect competition entailing a large number of
small firms who have no market power? Are these small firms only accepting the market price consumers
are willing to pay and have no influence over this? Will raising their prices result in losing customers?
How do profit margins, for those in competitive markets compare with those in non-competitive market
structures?

Where is the demand trend for LPG going and what are the influencing factors? What is consumer
perception on the use of LPG? What should be done at policy, regulatory, and research levels so as to
influence the observed structure and conduct?
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2.0 MARKET SITUATIONAL ANALYSIS OF
LIQUEFIED PETROLEUM GAS

2.1 Zambian Petroleum Market

Zambia imports all her petroleum requirements. The imported petroleum feedstock is transported
through the 1,710 Km TAZAMA pipeline (jointly owned by the Governments of Zambia 67 percent
and Tanzania 33 percent), and refined at the Government owned INDENI in Ndola on the Copperbelt
Province of Zambia. The petroleum feedstock is refined into fundamental finished products as follows;
unleaded petrol, diesel, kerosene, LPG, Heavy Fuel Oil (HFO) and Jet A-1, to meet specific national fuel
requirements. Additionally finished petroleum products, are imported into the country mainly by road,
and to a lesser extent, by rail. These are distributed to various Government owned depots.

Generally, petroleum products processed from the petroleum feedstock accounts for about 50 percent
of the national consumption requirements, while the remaining 50 percent is sourced through imported
finished petroleum products.

2.2 The LPG Market

2.2.1 LPG Value Chain

The production and supply of LPG involves many players in the value chain as shown in Figure 1:
Figure 1: LPG Value Chain in Zambia

TAZAMA/INDENI

Combined License to

Distribute, Import and Retail A Licensee to retail
LPG LPG

Domestic Consumers/ Commercial /Export
market

The first stage in the LPG value chain is supply which mainly comprise of production of LPG at INDENI
and importation of the product. LPG players licensed to import bring in the product mainly from South
Africa into the country. The import market has several buyers (LPG dealers) and several suppliers
(LPG global market), while local production is only at INDENI. The LPG produced at INDENI is stored,
distributed and marketed by the Government Agent (TAZAMA).

The second stage involves the purchase of the LPG from TAZAMA or from the OMCs that have imported
and later re-sale the product. This market has several buyers and the market is intermediary in nature as
the LPG dealers’ resale the product to commercial customers, export markets and among LPG dealers
through the commercial market (Business to Business (B to B)).

In addition, the LPG dealers act as suppliers and sell to commercial, export market and retail customers.
In the case of sales to commercial and retail customers, the distribution ends there. Meanwhile, for
the export market and the sale to other LPG dealers, the market is intermediary. The product is later
resold to the final consumer. The market is final in nature as retail customers purchase LPG for final
consumption. This market is characterized by many suppliers and many buyers.
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2.2.2 Number of LPG Traders

There has been an increase in the number of players trading in LPG in the country. For instance, the
number of traders increased by 25 percent from 48 licensed LPG players in 2015 to 60 by December
2019 (ERB, 2019). In 2018 Afrox Zambia dominated both the local and export market in 2018.
Specifically, it accounted for 21.5 percent retail market share by volumes and 23.2 percent share of the
export revenue in 2018 (See appendix 1 and 2).

2.2.3 LPG Production

The annual production of LPG/Butane from INDENI is depicted in Figure 2. During the period 2009 to
2018, the quantity of LPG/Butane produced by INDENI fluctuated between 3,740 MT recorded in 2015
and 11, 809 MT recorded in 2012.

Figure 2: LPG/Butane Production at INDENI from 2009-2018
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The average annual production was 8,540 MT over the period under review. Notably, there had been a
downward trend in LPG production at INDENI from 2014 to 2016. In 2016, there was a rejected cargo
of petroleumn feedstock and INDENI throughput declined.

2.2.4 LPG Imports
The annual imports of LPG for the period 2016 to 2018 are shown in

Figure 3. From the figure it can be seen that there has been an increase in the volumes of LPG been
imported into the country. The lowest volume of LPG imported was recorded at 830 MT in 2016 while
the highest volume was recorded in 2018 at 1,065 MT.

Figure 3: LPG Imports from 2016 to 2018
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2.2.5 LPG Demand

The annual demand and consumption of LPG in Zambia is depicted in Figure 3. Despite the reduction
in the production trend of LPG, the demand has recorded significant increase with the gap being met
by imports.

Figure 3: LPG demand, 2010 to 2018
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The average LPG demand for the period 2010 to 2018 was 3,250,428 kgs per annum. The highest
demand was recorded in 2018 at 7,006,198 kgs per year, while the lowest was 657,622 Kgs in 2012.
Generally, the demand has been on an increase with consumption almost doubling between 2017 and
2018. The demand increased by 47.8 percent from 4,741,380 kgs in 2016 to 7,006,198 kgs in 2018.

2.2.6 Product Marketing

In the Zambian LPG market, there are two principal methods of cylinder ownership: LPG Company
Owned and Customer Owned. In the Company Owned scheme, the company either loans or leases the
cylinder to the customer; the customer then exchanges an empty cylinder for a full one paying only for
LPG. The company is responsible for filling and supplying safely maintained cylinders and it is common
to have the owner’s investment secured through a system of refundable deposits or guarantees in cash.

In the Customer Owned plan, there are two modalities under this scheme;
1) Centralized cylinder filling and distribution system.

Under this system, upon replenishment, the customer exchanges a legally owned cylinder for
one of the like kind. Since the customer does not have physical possession of the same cylinder
brought to the exchange transaction, the customer is not responsible for replacement at the
end of the cylinder’s useful life. The LPG supplier has the responsibility of maintenance and
replacement, since the initial cylinder is somewhere in the inventory ’float’; and

2) Bulk distribution, 'mini-filling plant’ system.

Under this system, the customer has a personally identified cylinder and brings it to the local
filling plant to be filled and then taken away. The customer retains the same cylinder through its
life and is responsible for any maintenance or replacement. The key safety element in this system
is the diligence of the mini-plant operator in rigorously inspecting and rejecting as necessary
any sub-par cylinders. The customer with a sub-standard cylinder must be refused a filling,
unless a new cylinder is purchased. In this case, the filling plant or its supplier would have the
responsibility to recycle or dispose of the used cylinder in an appropriate manner.

In Zambia LPG is sold in cylinders with sizes ranging from 1.4 kgs to 48 kgs. It is also sold in bulk. Players
on the market have their own system of training and certification of installers. The competent personnel
available locally are therefore either current or former employees of LPG distributors. The Zambian
Standard ZS 426 identifies three grades of LPG namely Liquefied Petroleum Gas mixture, commercial
propane, and commercial butane. The distributors and retailers of LPG cylinders are required to adhere

to safety as guided by the relevant safety standards.
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2.2.7 LPG Regulatory Framework

Price Regulation

The pricing of LPG in Zambia is threefold; the wholesale price set by the ERB using the Cost-plus Model
and the export price set by TAZAMA. The retail price for imported LPG is determined by the trader or
importer of the product. Presently, the ERB determines benchmark margins and price caps for petrol,
diesel and kerosene. However, for the LPG retail business, prices are set by industry players. The
rationale for such pricing was premised on the fact that until recently, LPG utilisation has predominantly
been confined to commercial sectors of the economy. It was, therefore, assumed that these commercial
LPG consumers are in a position to negotiate the prices with their suppliers. Nonetheless, with more
households switching to LPG, the need to set LPG benchmark margins and retail prices has become
imperative to ensure that consumers are not unnecessarily over-charged.

The ERB, in October 2016, approved a light-handed regulation for pricing of LPG. The approval of the
light-handed regulation was preceded by a consultative process with OMCs on developing the pricing
framework for LPG. In summary, the light handed regulation entails the following:

i.  OMCs to submit their detailed proposed retail price adjustment to the ERB for scrutiny.

i.  OMGCs to furnish the ERB with information relating to pricing of LPG, such as Price build — ups;
commercial invoices of the LPG procured, Bill of lading; and any other information deemed
necessary.

Technical Regulation

The ERB currently regulates the production, storage, distribution, transportation and retail of LPG under
the existing licensing regime for petroleum products. Under the Distribution Licence, OMCs are allowed
to engage in the distribution of LPG amongst other petroleum products, without a specific requirement
for dedicated LPG storage. Further, entities engaged in the transportation of petroleum products are
regulated under ZS 371: Road Tank Vehicles For Petroleum-Based Flammable Liquids — Specification
and ZS 372: Transportation of Petroleum Products: Operational Requirements for Road Tank Vehicles-
Code of Practice. This has posed a challenge as the existing licenses do not adequately address the
technical requirements associated with the distribution, transportation and retail of LPG.




™ cnerer

REGULATION
L BOARD
—

3.0 LITERATURE REVIEW AND THEORETICAL
FRAMEWORK

There is limited literature specific to LPG market analysis and demand. It is therefore assumed that the
factors that generally affect the market structure, conduct and demand of other energy sources are
similar to those that affect LPG. The purpose of this section is to review theories that can support the
market analysis of LPG and also establish the factors that influence LPG demand. This section will also
discuss the financial analysis tools used to evaluate the performance of firms in the value chain for LPG.

This section is divided into three parts as follows: part one will cover the theories that explain market
structure and conduct, including competition. The second part will discuss theories that help to explain
energy demand and consequently LPG demand. The third part discusses theories that govern financial
analysis to ascertain the performance of firms.

3.1 Theories of Market Structure, Conduct and Competition
3.1.1 Introduction

Theories of market structure and competition range from perfect competition to pure monopolies®. In
competitive markets, there are many suppliers and buyers. Each supplier as an entity is too small to
affect price by its own actions. The price is determined by market forces of demand and supply. At
the market clearing price, each supplier can sell as much product as can be allowed by its fixed plant
capacity.

In pure monopoly markets, there is one supplier and many buyers. Whereas suppliers in competitive
markets cannot influence prices, the monopoly is able to influence price by varying the level of output
supplied to the market. The monopoly’s supply is also the total market supply. The driving motive of
firms in both competitive and monopoly markets is to maximize profits. What differs between the two
market structures is how firms achieve maximum profits.

Real world markets are, however, in between the two polar opposites. Fundamentally, three market
structures exist, namely, perfect competition, monopoly and oligopoly. The first two market structures
lay down the basic assumptions of the two extreme market structures. The third market structure is
more or less in between the two extremes.

3.1.2 Perfect Competition

A perfectly competitive market is characterized by five basic assumptions as follows:
i.  There are many firms, each producing/supplying the same homogeneous product;
ii.  Each firm’s motive is to maximize profits;

ii.  Each firm is a price taker — the firm believes that its actions in the market has no effect on the
market price;

iv.  Prices are known by all market participants (suppliers and buyers) — information is perfect, there
are no information asymmetries. In other words, each firm/buyer knows what other firms/buyers
know and vice versa;

v.  Transactions are costless, that is, buyers and suppliers incur no costs in making exchanges.
Thus there are no agency costs.

5The discussion in this section has been adapted from L. Shantebe Chiinda & Irene Zeko Mbewe , “Market Structure & Competition in the Petroleum Industry in
Zambia” 2007.
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The theory examines the market behavior of firms both in the short-run and the long-run. In the short-
run, firms may vary quantities supplied, but with fixed plant capacity and no new firms can enter the
industry. Further, firms are able to adjust quantities supplied by altering levels of employment of variable
costs such as labour, raw materials and inventories. Firms are expected to increase output as price
increases. Thus, the supply curve of quantity against price is upward sloping. The responsiveness of
the firms’ output to change in prices is known as the elasticity of supply. Demand on the other hand
is typically downward sloping. That is, consumers will demand less and less of a product as its price
rises. The responsiveness of the consumers’ demand to change in prices is known as the elasticity of
demand.

Total industry supply and demand is the summation of individual firms’ supply and individual consumers’
demand. Although individual firms and consumers are ineffective in determining price, their interaction
as a whole is the sole determinant of price. Under perfect competition, each firm will maximize profit at
a level where price equals the short-run marginal cost and short-run marginal revenue.

For instance, a firm in the petroleum distribution industry can vary the quantities of petroleum products
supplied, but not the total capacity of depot and service stations and no new firms can enter the
petroleum distribution industry in the short-run.

Similarly, the pipeline and refinery can vary the quantities pumped and refined respectively, but not the
total pumping and refining capacities, nor can new pipelines or refineries enter the market in the short-
run.

However, in the long-run, existing firms can build additional capacities and new firms may enter the
market. Implicitly, the short-run will be different depending on the type of industry. The time and
market conditions required for a new service station, depot, refinery and pipeline to enter a market will
undoubtedly differ.

In the long-run, profit maximizing firms will produce at output levels where price is equal to long-run
marginal cost. A key feature on price over the long-run however is the possibility of entry of new firms in
the industry and exit of existing firms from the industry. In a perfectly competitive industry, it is assumed
that there are no costs for entering and exiting the industry. Therefore, new firms will be attracted to
enter any market in which profits are positive. Similarly, firms will leave any industry in which profits are
negative.

Entry of new firms in an industry shift supply outwards. Thus, at each price level, the total amount
supplied will be higher than before entry of new firms. This shift will cause market price (and industry
profits) to fall. Similarly, firms suffering short-run losses will decide to leave the industry. The reduction in
the number of firms would shift supply inwards and restore profitability for the remaining firms. Industry
equilibrium is reached at the point where no firms contemplating to enter the industry can earn a profit.

A further addition for long-run equilibrium is that price not only equals marginal cost, but also long-run
average cost. Under this condition, each firm will operate at the lowest point of its average cost. This
requirement leads to the efficiency argument of competitive markets.

3.1.3 Monopoly

A market is a monopoly if there is only one supplier or producer. INDENI and TAZAMA, for instance, are
monopolies in the refining and pipeline transportation of petroleum products to the Zambian market,
respectively. Monopolies exist for two reasons. Other firms find it impossible or unprofitable to enter the
market. These conditions create what is known as barriers to entry. Barriers to entry are in two main
forms, technical and legal barriers to entry.

Technical barriers to entry are common in industries that exhibit non-decreasing returns to scale over a
long range of output levels. These industries are such that large scale firms are lowest cost producers.
Technology also creates technical barriers to entry. Special knowledge of low cost productive techniques
gives firms competitive edge over others. Such firms would usually seek legal protection through patents
from competitors copying the technology.

L I
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Legal barriers to entry are created by law. This is done through patents, franchises and licences. Reasons
for legal protection of industries from competition range from encouraging technological innovation,
provision of hazardous goods (that require specific health, safety and environmental regulations) and
provision of utility goods that are assumed essential to society.

Monopolies may also lobby government protection from competition through creation of barriers to
entry. Monopolies may argue that a specific industry is better served by a monopoly to “maintain an
orderly market” or for adherence to prescribed health, safety and environmental regulations.

Similarly to firms in the perfect competition model, the firm’s motive under monopoly is to maximize
profit. In order to achieve this, the monopoly should produce at the output level where marginal revenue
equals marginal cost. Unlike price-taking firms under competition, the monopoly faces the entire market
demand. Thus the monopoly faces a downward sloping demand curve and marginal revenue will be
less than price. That is, to sell additional output, the monopoly must lower the price of all units to
generate extra demand for the additional unit.

Monopolies have the power to determine total industry output and thereby, the price level. This market
power is the source of welfare losses to society. In order to maximize profits, the monopoly will produce
at a level where marginal revenue equals marginal cost. But, because the monopoly faces a downward
sloping demand curve, this level of output will occur at a level where price is higher than average cost.
The monopoly charges prices that are higher than competitive markets. The monopoly is thus able to
earn what is termed as “super profits” or “monopoly rents”.

The monopoly’s profit maximization level is thus economically inefficient, it is possible to increase
consumer welfare by increasing output (and reducing prices), while the monopoly will still be able to
make some profit. The profit maximizing monopoly is able to appropriate some consumer surplus.
Some consumer surplus is lost as “deadweight loss” due to the monopoly producing at lower levels
of output than competitive markets. The loss in consumer surplus and deadweight loss are the total
welfare losses of monopolies.

Monopolies are able in some instances to achieve higher profits by practicing price discrimination
among consumers. This can take place in situations where the monopoly serves separate markets
and can choose a price for each of such markets. In this case the monopoly will charge higher prices
for market with less elastic demand, as demand in this market is less responsive to price changes.

3.1.4 Oligopoly

Oligopoly refers to a market situation or a type of market organizational in which a few firms control the
supply of a commodity. The competing firms are few in number but each one is large enough so as to
be able to control the total industry output.

An oligopoly market is characterized by the following features; on the demand side, there are many
consumers, each one of them is a price taker and there are no transaction or information costs.
Meanwhile, on the supply side, there are a fixed and small number of identical firms.

A number of models of market behavior in oligopoly market have been developed. These are the quasi-
competitive model, cartel model, and price leadership model. There are briefly described below.

Quasi-Competitive Model

Under this model, although the number of firms is low, each firm is a price taker. Thus each firm
assumes that its decision will not affect the market price. This is because it is assumed that the firms
are identical in size and technology. The profit maximizing condition under this model requires that the
firms operate at levels where price equals marginal cost. The assumption of price taking leads to a
competitive solution. Fundamentally, the few firms have to be identical and thus none of them should
have market power. Further, the prices must be freely determined by the market.

L I
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Cartel Model

The cartel model assumes that the firms in the industry as a group recognize that they have power to
affect price. The firms then coordinate their decisions so as to achieve monopoly profits. Members of
the cartel collude to fix quotas for each member and consequently the price level of the products. The
cartel therefore acts as a multi-firm monopoly and chooses total output for each firm such that total
industry output maximizes industry profits. The cartel model thus produces a solution similar to that of
a monopoly.

Price Leadership Model

The price leadership model assumes that the market is composed of a single price leader and a number
of quasi-competitive firms. Assuming the industry consists of firms and that the price leader is firm 1,
the market will be such that the quasi-competitors will act as price-takers. As the price level rises, it
would reach a stage at which the quasi-competitive firms would supply all the market. As the price level
falls, it would reach a level at which only the price leader is able to supply the market. For price levels in
between the two limits, the price leader would derive its demand curve by subtracting what the quasi-
competitive firms will supply the market. Given its demand curve, the price leader can determine its
marginal revenue curve and equate this to its marginal cost function to determine the profit maximization
output. The resultant price level is lower than the monopoly price, but higher than the competitive price.

3.1.5 Monopolistic competition

Monopolistic competition exists when producers sell goods that are close substitutes, but are perceived
as differentiated by consumers. This can for example be because of the different branding, type and
version. Take for example the market for jeans, where every brand has very close substitutes. Still, every
brand has the power to set its prices, regardless of the prices of others’.

Characteristics that define a monopolistic competition market:
I Infinite number of suppliers

To have a market in which suppliers behave according to the monopolistic competition theory,
there should be an infinite number of suppliers (and buyers) and there have to be (close)
substitutes to the good sold on this market.

i. Homogeneity of the good

Goods sold in a monopolistic competitive market should be differentiated, but close
substitutes. Buyers should be able to see differences between the goods provided other than
price differences.

ii.  Barriers for entry and exit

There should be no entry and exit barriers. There will be less perfect information than in the
perfect competition market, but in the long run every firm should be able to enter or leave the
market.

YA Profit

According to theory, firms should be able to make profits in the short run. Because of their
differentiated product, they should be able to raise prices without losing customers directly.
In the long run, competition will increase and profits will decrease accordingly. So in the long
run it will be hard, possibly impossible, to have economic profit in the market for monopolistic
competition.

V. Price maker

Firms have some power over prices, especially in the short run. However, they are far from
significant enough to influence the total market price.

7 https://opentextbc.ca/principlesofeconomics/chapter/10-1-monopolistic-competition/
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3.1.6 Empirical Evidence on Market Structure and Conduct of the LPG Market

A study by Purohit et al (2016) on the Analysis of Market Structure for the Indian Domestic Gas Industry
by using the Herfindal Index and Four Firm Concentration Ratios showed that the Indian domestic Gas
supply was a typical oligopoly where the LPG market supply was dominated by a few players which
were selling the domestic Gas Cylinder at different prices which are equivalent to other players prices.

Additionally, a study conducted by Competition Commission of South-Africa (2007), found that there are
only five refineries that are currently producing LPG in South Africa (SAPREF, ENREF, Sasol, PetroSA,
and CHEVREF). At a wholesale level, the market is highly concentrated with four large wholesalers
accounting for significant market share. The mergers between Easigas/Reatile and Totalgaz/KayaGas
have resulted in increased concentration in supply of LPG to bulk and cylinder markets. The increase
in market concentration amongst the wholesalers is fostering an environment which is conducive for
coordination. The major wholesalers are Afrox, Easigas, Totalgaz and Oryx and these major wholesalers
collectively account for more than 90 percent of the wholesale market. In addition to the high levels
of concentration, new entrants and small existing firms must overcome high barriers to entry in the
wholesale markets. These entry barriers include, amongst others extensive capital investment, regulatory
hurdles, and security of supply of LPG. Some of the wholesalers are vertically integrated with refineries.

According to a study by Economic Consulting Associates (ECA) in 2017 on the potential LPG household
cooking market in Ghana, it was found that the market for LPG is in a poorly structured manner with
weak enforcement of market rules. The market is also characterized by lack of safe cylinders and
scarcity of retail points. Cylinder ownership influences how an LPG company (or marketer) maintains
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cylinders and whom to hold accountable if there is an accident. The LPG distribution system throughout
most of Ghana, customers purchase LPG cylinders and become the owners of the cylinders, bringing
them to filling stations to purchase fuel as needed.

3.2 Theories on Energy Demand

3.2.1 Introduction

Energy demand based on the UNDP (2000) is affected by the following factors:

economic structures and activities;

income levels and distribution;

access to capital;

relative prices;

market structure and conduct;

demographics;

geographical, including climatic conditions and distances between major metropolitan centers;
technology base including age of existing infrastructure level of innovation;
access to research and development;

technical skills, and technology diffusion;

natural resource endowment;

access to energy resources;

lifestyles , settlement patterns;

mobility, individual; and

Social preferences and cultural norms.

The above demand factors are influenced by a number of support theories such as the Energy Ladder
Theory and the Fuel Switching Strategy, among others. This section briefly discusses only two such
theories.

I I
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3.2.2 Energy Ladder Theory

The energy ladder, also called Fuel-Ladder by Veer and Enevoldsen (1993), illustrates the general point
of ‘upward shifting’ of consumers’ preferences for more convenient sources of energy. The theory
postulates that most of the energy policies focus, almost exclusively on the possibilities to influence
the transition at, or towards the top of the ladder, and more for the urban users than the rural. The
fuel or energy shifts are stimulated by an increase in monetary income mainly and also because of the
availability of better and superior fuel sources locally.

The concept of energy ladder indicates that the pattern of energy use in different households varies
with their economic status and each step of the ladder corresponds to different and more sophisticated
energy carrier and the step to which the household climbs the ladder depends mainly on its income.
The height of the ladder step is determined by factors like capital cost of the fuel utilizing device, price
of the energy and household energy consumption. As development proceeds, not only does energy
consumption increase, but also the mix of fuels relied upon changes. In its cross - sectional form, this
work shows that wealthier countries will rely more heavily on petroleum and electricity than poorer
countries. In its longitudinal form it shows that as a country progresses through the industrialization
Process, its reliance on petroleum and electricity increases.

3.2.3 Fuel Switching Strategy

This theory postulates that households deploy strategies for switching from one fuel to another.
Fundamentally, there are two types of switching namely; temporary and complete fuel switching.
Temporary fuel switching is whereby a household switches to a new fuel but continues to use the
old fuel as well whereas complete fuel switching is where the old fuel is not used (Kgathi et al.1997).
Furthermore, fuel switching is often not complete and is a gradual process with many households often
using multiple fuels. There are a number of reasons for multiple fuel use and sometimes they are not
dependent on economic factors alone. In some households, people choose to use more than one
energy source because people want to increase the security of supply. In other cases, the choice might
be dependent on cultural, social or taste preferences (Hosier and Dowd, 1987). The community can
also influence the fuel choice. Living amongst people using coal can prompt others to use it despite
economic advantage.

3.2.4 Empirical Evidence on Factors that Determine Demand for LPG

Matthews and Thomson (2003) found that one of the major constraints to the LPG market growth in
Kenya was the relatively high cost of both LPG and the end-using equipment i.e. cylinders, valves,
regulators and cookers. Contributors to these high prices were the burden of taxes, duties and levies
on both the fuel and the equipment.

Further, the lack of dominant players sometimes forces buyers to buy more than one cylinder and
regulator as they cannot be assured of supply from any single source. Such constraints lead to high
LPG prices, high cost of using LPG for users and subsequently constrained LPG demand.

In a competitive market without market regulation, sometimes supply constraints cause prices to rise
and high prices of energy depress the economy which in turn reduces demand and encourage shifting
to other alternatives. The impact of high prices on energy consumption is documented by Onjala (1992)
where it is explained that increase in price constrain energy consumption, and even in cases where
prices of energy do not rise, a fall in real incomes will constrain commercial energy consumption.

3.3 Theories of Financial Performance of Firms
3.3.1 Introduction

Financial Ratio Analysis (FRA) methodology uses financial ratios to determine quantitative comparisons
of financial statements. Ratio analysis is based on line items in financial statements like the balance
sheet, income statement and cash flow statement; the ratios of one item — or a combination of items -
to another item or combination are then calculated. This analysis of information helps to ascertain how
well a business or firm is performing.
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Following the study of Lameira et al. (2012), the three ratios used to assess the financial performance
of the oil producers companies are the return on assets (ROA), the return on equity (ROE) and the
profit margin (PM). The ROA and the ROE are the most common used ratios concerning the financial
performance of companies.

3.3.2 Measures of Firm Profitability

Profitability ratios measure the Company’s ability to generate profitable sales from its assets. They
evaluate whether the company was making good use of its assets, equities and debt. Further, they
measure the shareholder value addition. In analyzing profitability, the Return on Capital employed
(ROCE), Gross profit margin, Net profit margin and Asset turnover ratios can be considered.

Return on capital employed

The return on capital employed (ROCE) is the ratio of the Company’s earnings before interest and taxes
(EBIT) to its total equity and debt liabilities. The ratio indicates profitability of the firm’s capital employed.

Gross profit margin

The gross profit margin is the ratio of gross profit to total sales revenue. It is the percentage by which
gross profit exceed the cost of sales.

Net profit margin

Net profit margin is a profitability ratio calculated as profit after tax divided by revenue. The ratio shows
residue revenue after all expenses have been paid.

3.3.3 Measures of Firm Liquidity

Liquidity indicates a company’s ability to meet its current (short-term) debt obligations. In analyzing a
firm’s liquidity position, two liquidity ratios can be considered; the current ratio and the quick ratio (acid-
test ratio).

Current ratio

The current ratio is a financial ratio that shows the proportion of current assets to current liabilities. The
ratio measures whether or not the company has enough resources to pay its debts over the next 12
months. It compares the company’s current assets to its current liabilities. Typically, a current ratio under
1 suggests that a firm may not be able to pay its short-term debt obligations.

Quick ratio (acid-test ratio)

The quick ratio or acid test ratio is a liquidity ratio that measures the ability of a company to pay its
current liabilities when they come due with only quick assets. Quick assets are current assets that can
be converted to cash within 90 days or in the short-term. The quick ratio differs from the current ratio
in that the quick ratio does not include Inventory, because Inventory may not necessarily be converted
into cash quickly.

A ratio greater than 1 indicates that current liabilities can be met from current assets without having to
liquidate stock. The ratio should ideally be at least 1 for companies with a slow stock turnover.

3.3.4 Measures of Firm Efficiency

Efficiency of a business refers to how well a firm uses its assets and liabilities internally. Efficiency is
measured by the turnover of receivables, the repayment of liabilities, the quantity and usage of equity
and the general use of inventory and machinery. In analysing a firm’s efficiency the asset turnover ratio
and debtor payment period (debtor- days) can be used.
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Asset turnover

The asset turnover is the ratio of the revenue to total assets. The asset turnover measures how much
revenue a business generates per unit of asset of the business. It is a measure of efficiency of the
business.

Debtor days

Debtor days are the average number of days required for a company to receive payment from its
customers for invoices issued to them. A larger number of debtor days means that a business must
invest more cash in its unpaid accounts receivable asset, while a smaller number implies that there is
a smaller investment in accounts receivable, and therefore more cash is being made available for other
uses.

3.3.5 Measures of Firm Solvency

Solvency measures the level of debt of the company in relation to its equity as well as its ability to meet
long term obligations. The better the company’s solvency, the better it is financially. In analyzing a firm’s
solvency, the debt to equity, debt and interest coverage ratios can be considered.

Debt to equity ratio

The debt to equity ratio is a solvency ratio used to measure a company’s financial leverage. This is
calculated by dividing a company’s total liabilities by its equity. The debt to equity ratio indicates how
much debt a company is using to finance its assets relative to the amount of value represented in
shareholders’ equity. A ratio greater than one indicates that assets are mainly financed with debt, less
than one means that equity provides a major share of the financing mix.

Debt ratio

The debt ratio is a measure of a company’s total debt to its total assets. The ratio indicates the proportion
of debt a business has relative to its assets. A ratio less than one indicate that a company has more
assets than debt, while a ratio of more than one means the opposite.

Interest coverage ratio

The interest coverage ratio measures the number of times the company’s profit before interest and tax
cover its interest payments. A higher interest coverage ratio indicates stronger solvency, offering greater
assurance that the company can service its debts from its earnings. An interest coverage ratio below
one (1) indicates that the company is having difficulties generating the cash necessary to pay its interest
obligations.
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4.0 METHODOLOGYANDANALYTICALAPPROACH

The methodological and analytical approach was structured in a manner that sought to address each
of the specific objectives of the study, which are;

i. Determination of the structure of LPG market with regard to the forms of LPG businesses, their
concentration, the size of firms and the nature of entry into the market;

ii.  Understanding of the conduct of the LPG market in terms of general behavior of the producers,
suppliers and marketers as they interact with one another including their marketing channels;

ii.  Evaluation of the performance of LPG players by ascertaining their financial matrices such as
profitability, liquidity, efficiency, and solvency; and

iv.  Determination of the demand pattern for LPG in Zambia, and consumer perception of LPG in
the country.

To study the structure and conduct of the market, the study undertook a desktop review of the LPG
value chain. Further, at each stage of the LPG value chain, appropriate structured interviews, using
questionnaires were conducted to capture data and information from the supply side at each stage of
the value chain. The participants were purposively sampled and requested to provide audited financial
statements for the period 2013 to 2017 to determine the financial performance. Table 1 shows the
sampled companies in the Zambian fuel supply chain at each level, and justification for selection.

Table 1: Sample selection and justification

Upstream

No. Company Name Justification

The agent for the Government responsible for the storage,

TAZAMA Pipelines Limited transportation and distribution of petroleum products.

INDENI INDENI is the only producer of LPG in Zambia
Downstream - Combined License to distribute, import and export.
No. Company Name Justification
Afrox Zambia Limited
Oryx Gas Zambia Limited
Ogaz Zambia Limited
Mine Gases Company Ltd The seven collectively accounted for largest 91.2% domestic

market share.
Mount Meru Petroleum (2) Ltd

Chingases Company Limited

Oxyzam Limited

Downstream -License to export only
No. Company Name Justification
Aaran Construction & Transportation Ltd

Wise Petroleum Limited

Bongom Marketing Limited

The six companies were selected based on the market share

Bossconnect Ltd classified into large, medium and small scale.

Kaso Investment Ltd

Hamdi Investments & Trading Company
Limited

4.1 Determining Consumer Demand Pattern for LPG in Zambia

The determination of consumer demand and household perception was done in two parts as follows:
firstly, to determine the empirical relationship of determinants of LPG demand in Zambia through the
use of an econometric approach; and, secondly, to capture households’ perceptions on LPG and its
use in Lusaka district.
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4.1.1 Econometric Determination of Consumer Demand Pattern for LPG

The study used the Ordinary Least Squares (OLS) estimation methods and its related forms to estimate
an appropriate model. The OLS model was premised on past empirical models that have been applied
to estimate demand. Particularly, empirical model adaptations have been made from works by the
following: Hunt and Ninomiya (2003); Matthews and Thomson (2003); Anderson (2000); Onjala (1992);
Pruvon and Gertz (2005); Sasia (1987); Benard, Denis, Khalaf and Yelou (2005); Senga, House and
Manundu (1980); Kimuyu (1988); and Akinyi (2008).

Empirical justification for the independent variables

The study mirrored the estimation by Akinyi (2008) but transformed the model in a double log form as
depicted below:

LCons = BO + B1LPE + B2LUB + B3LPI + B4LPC + E....equation (1)

The dependent variable (LPG) is the annual demand for LPG in Kgs. E is the error term. The independent
variables are explained below:

Table 2: Independent variables for the econometric model

No Independent Variable |Empirical justification | Source of data Assumptions
and Aprori expectation
1 PE |Average residential tariff| This is the average|ZESCO This variable is
of electricity residential tariff of electricity expected to be
measured in ZMW/ positively related with
kWh Electricity is a close LPG demand.

substitute of LPG and its
price is likely to influence
the demand of LPG.

2 UB | Urban Population Population  drives  the|Authors own computation. | This variable is
demand for LPG and it is| There was no available data |expected to be
mostly consumed in urban | on year to year from CSO, the | positively related with
areas than in rural areas |urban population. LPG demand.
hence the preference of
urban population.

3 Pl GDP per capita GDP per capita at factor | World Bank This variable is
cost. This measures the expected to be
purchasing power of an positively related with
economy. It is a measure LPG demand.
for economic growth and
development.

4 PC | Price of International oil |LPG is extracted from |International Energy Agency.|This variable is

petroleum feedstock at|This was an average of|expected to be
INDENI thus international |the Brent and West Texas |negatively related with
prices of crude oil price |Intermediate LPG demand.

are likely to affect the cost.
Indirectly it is also likely to
affect the demand for LPG.

The annual data used covered the period 1991 to 2017.
4.1.2 Consumer Survey on Perceptions about LPG

Data Capture Tools and Duration

To capture consumer perceptions on LPG, the study employed both qualitative and quantitative survey
techniques to collect data using face to face interviews.
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Sample Survey Coverage

The target population was the number of people living in Lusaka District of Lusaka Province, Zambia.
According to the 2010 ZSA, census of population and housing summary report, Lusaka District, with
a land area of 360 km sq, had a population of 1,747,152 and 358, 871 households. This population
consisted of 886,728 females and 860,424 males representing 50.8 percent and 49.2 percent,
respectively.

Sampling Frame

The sampling frame was developed using data from the 2010 census of population and housing. For
purposes of this survey only the Enumeration Areas (EAs) in Lusaka District were used and these made
up the sampling frame for this survey. The EAs within Lusaka District constituted the Primary Sampling
Units (PSUs).

Sampling method

The study employed probability sampling procedures. A two-stage stratified cluster sample design
was used. However, before selection, the EAs were classified into strata as high, medium and low
cost areas. In the first stage, EAs were selected using the Probability Proportional to Estimated Size
(PPES) procedure within the respective strata. During the second stage, households were selected
using systematic random sampling method. This method ensured that each household in an EA had an
equal chance of being included in the sample.

Sample Size Determination

The sample size was determined based on a 5 percent margin of error and at 95 percent confidence
interval. To account for the complex sample design, the original sample calculated was adjusted with a
default factor of 2.

This sample gave a sample size of 20 EAs. Each EA had 20 households implying that a sample of 400
households was picked. Additionally, appropriate weights were used in order for the findings to be a
reflection of Lusaka District..

Selection of Households

The selection of households was done using a circular systematic sampling method. The method
assumes that households were arranged in a circle (G. Kalton, 1983). The sampling interval was
calculated as follows:

k=N/n

Where:

N = Total number of households in the EA

n = Total desired number of households to be drawn from the EA

Base Weights

The base weight of a sampled unit is the number of units in the population that are represented by
the sampled unit for purposes of estimation of the population parameter. It is derived as a reciprocal
of the probability of selection for inclusion in the sample. Base weights were constructed to reflect the
probabilities of selection.

[ I
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5.0 THE LPG MARKET STRUCTURE

In determining the market structure, the study employed the use of concentration ratios. Unlike the
other methods of determining market share, the concentration ratios only require a certain number of
firms in a given market. According to Gladki (2015) concentration essentially means to what extent a
small number of firms account for a large proportion of economic activity such as revenue. The CR, and
CR, concentration are commonly used in the determination of market concentration and are obtained
as follows:

k
CR, = Z 5
i=1

Where Si is the market share of firm | =1, 2, ..., n. The maximum possible value of CR is 100%. The
key to understanding the concentration ratios are given in Table 3, (Gladki, 2015).

Table 3: Key to the concentration ratio

0% perfect Competition (no concentration)
between 0% to 40% Effective competition or Monopolistic competition
CR4 between 40% and 60% Lose Oligopoly or Monopolistic Competition
> 60% Tight Oligopoly or Dominant firm with competitive fringe

Adopted from Maurizio Naldi, Marta Flamini (2014). The CR4 index and the interval estimation of the Herfindahl-Hirschman
Index: an empirical comparison.

In the computation of concentration ratios, the market share for the largest four firms (in the case of
CR,) or (three firms in the case of CR,) is summed up. Although the interpretation largely remains the
same, the thresholds attached to a particular market regime sometimes differ from literature and often
is jurisdiction specific especially in countries with active competition laws. In Zambia for example, the
competition law employs the use of CR, and values below 60% are considered not concentrated.
Often the CR, is considered alongside the CR, which considers the proportion of shares enjoyed by the
largest player®. A CR, of less than 60% coupled with a CR, of more than 30% implies the presence of
a monopoly though the market presents itself as not concentrated. Table 5 below shows the results of
the concentration ratios based on the CR, and the CRj:

Table 4: CR, and CR, values for the domestic and export market

[\ [o) Market CR, Interpretation CR Interpretation
Domestic 74.63% T|ght Ollgopq!y or D ominant firm 61.09% Concentrated market
market with competitive fringe

Lose Oligopoly or Monopolistic

(o)
Export market |44.5% Competition

41.5% Not concentrated

The result of the findings shows that the domestic LPG market structure is concentrated with a CR, of
61.1 percent. Based on the CCPC guidelines on Abuse of Dominance for 2018, a market share of more
than 60 percent is regarded as concentrated. Additionally, based on the CR, of 74.6 percent the market
possesses characteristics of a tight oligopoly or dominant firm with competitive fringe. Thus, this entails
that a larger proportion of the local market share is accounted for by only a few firms.

Meanwhile, the export market share had a concentration ratio of 44.5 percent signifying features of lose
oligopoly or monopolistic competition under the CR,. Similarly, the CR, value of 41.5 percent revealed a
market that was not concentrated supporting the CR, findings.

& CCPC Guidelines on Abuse of Dominance 2018
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Based on the interviews conducted with LPG suppliers on the local market, one of the possible reasons
for the high concentration is the presence of barriers to entry into the market. The players cited lack of
access to finance, technological and regulatory barriers as possible factors. The retail LPG market is
capital intensive as it requires investment in storage facilities, LPG handling facilities, while on the other
hand these factors are relaxed in the export market. Additionally, due to the nature of the product, the
ERB has to ensure that regulatory requirements are met before a license is issued. Some dealers were
of the view that certain regulatory inspections especially for non-refilling facilities should be waived.
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6.0 THE CONDUCT OF THE LPG MARKET

6.1 Government Policy in the LPG market

The Government through the Ministry of Energy (MOE) is one of the key stakeholders in the LPG
sector. The mandate of the Government includes formulation and facilitation of the implementation of
Government policies in promoting LPG usage in the country. Additionally, it also facilitates the production
of LPG at INDENI. The National Energy Policy of 2008 (under review) of government outlines among
other things the promotion of LPG usage in the country. It has also put up incentives to promote the
importation of LPG within the SADC region through tax exemptions such as tax waivers for products
produced within SADC region. However, the MOE was of the view that these policies and incentives
were not adequate as the promotion of LPG requires mechanisms such as subsidies, tax exemptions
on LPG equipment and the gas itself considering that the industry is in its infancy state. The MOE
that Government conducts sensitisation programmes to raise consumer awareness mostly through the
energy week (Oil and Gas week), shows and exhibitions. However, these activities were not adequate
due to budgetary constraints.

With regards to the factors for the low consumption, the MOE was of the view that the low Electricity
tariffs (non-cost reflective) and low awareness levels of the Zambian population of LPG as an alternative
energy source for domestic use pose as a barrier to the increased uptake of the product. Additionally,
there is a myth surrounding the safety of the use of LPG which needs to be dispelled to encourage
domestic use of the gas. Further, the MOE was of the view that there is inadequate infrastructure
and unreliable supply from local suppliers. All these factors have contributed to the low uptake of the
product.

6.2 Taxes on LPG
Table 5 shows Zambia’s export and import taxes on LPG as at 31t December 2018.

Regarding exports, there are no taxes on LPG. However, importers currently pay customs duty at the
rate of 15 percent, excise duty at K0.45/kg and VAT at 16%. Furthermore, customs duty and excise
duty are not applicable for products that are manufactured within the SADC region.

Table 5: Export and Imports taxes on LPG

Customs Duty N/A 15%
Excise Duty N/A KO0.45/kg
VAT N/A 16%

Source: ZRA

Table 6 shows the applicable taxes on LPG supportive equipment in 2018. The table shows that all the
products attracted VAT at 16 percent. However, only containers for LPGs and welding machinery were
charged customs duty while the rest were zero rated.
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Table 6: Tax framework for LPG supportive equipment

DECCRIPTION CUSTOMS DUTY VAT

Containers for compressed or liquefied gas 15% 16%
Cooking appliances, plate warmers, for gas fuel 0 16%
Cooking appliances, plate warmers, for liquid fuel 0 16%
Other, including appliances for solid fuel 0 16%
Appliances, (etc. Cookers)for gas fuel/both gas & other fuels, of iron/steel 0 16%
Appliances(etc. cooking appliances/plate warmers)for liquid fuel, of iron/steel 0 16%
Other, including appliances for solid fuel 0 16%
Parts of appliances of 7321.11 to 7321.83, of iron or steel 0 16%
Hand-held blow pipes for soldering, brazing or welding 0 16%
Gas-operated machinery and apparatus, for soldering, brazing... 0 16%
Machinery and apparatus for soldering, brazing or welding, nes 0 16%
Parts of soldering, brazing or welding machinery and apparatus 5% 16%

Source: ZRA

Table 7 shows the taxes of other products as compared to LPG in 2018. The table shows that all
products except electrical energy were zero rated for excise duty. Additionally, kerosene and Jet A-1
were VAT exempt.

Table 7: Taxes on alternative sources of energy

DESCRIPTION CUSTOMS DUTY EXCISE DUTY VAT
Bituminous coal, not agglomerated 15% 0 16%
Other coal, not agglomerated 15% 0 16%
Jet A-1 0 0 EXEMPT
Domestic Kerosene 5% 0 EXEMPT
Other 5% 0 EXEMPT
Electrical energy 0 3% 16%
Source: ZRA

With regards to the contribution of LPG taxes to the total tax overturn, the highest contribution was
recorded in 2016 at 0.05% and lowest in 2017 and 2018 at 0.02% as shown in Table 8.

Table 8: Contribution of LPG taxes to the overall national taxes, 2014 - 2018

Year Contribution %
2018 0.02%
2017 0.02%
2016 0.05%
2015 0.04%
2014 0.03%

Source: ZRA

Table 9 shows the destination of LPG exports from Zambia in 2018. Zimbabwe had the highest exports
in value accounting for 87.2 percent followed by Kenya at 7.3 percent, while the least was Rwanda and
Uganda at 0.4 percent.
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Table 9: LPG export value in 2018

Country Export (ZMW) Percentage Share

Zimbabwe 20,339,860.00 87.2%
Kenya 1,704,303.12 7.3%
Congo DR 672,619.96 2.9%
Malawi 313,283.97 1.3%
Tanzania 110,797.73 0.5%
Rwanda 100,478.40 0.4%
Uganda 96,094.08 0.4%
Grand Total 23,337,437.26 100.0%
Source: ZRA

6.3 LPG producers and wholesaler

In the supply chain of petroleum products in Zambia, TAZAMA and INDENI are responsible for the
production, marketing and distribution. There are no competitors for these two establishments at this
level of the value chain.

One of the objectives of the study was to establish if butane can be sold on the Zambian market. Both
establishments indicated that butane can be used in Zambia and the sales were all treated as LPG
for the local market. In terms of the storage facilities, there was a combined total of 1600 M?® for both
LPG and Butane storage facilities available at INDENI. Plans were under way for the construction of an
additional 200 M?® storage facilities for LPG to help improve the storage facilities.

INDENIand TAZAMA indicated that they have experienced issues of quality concerns before as production
of LPG was dependant on the petroleum feedstock received. For instance, one case was cited when
INDENI received a contaminated cargo that was even rejected. Feedstock with more gasoline content
will yield more LPG output. Further, both companies stated that the handling infrastructure facilities were
adequate as per refinery design.

Further, there has never been an incidence of accidents relating to LPG before by both establishments.
Both companies stated that they avail safety information to the LPG customers.

When asked if the current regulations pertaining to LPG were adequate, the institutions were of the view
that there is need to enhance the current regulations. One such way that this could be done is by all
dealers having adequate facilities such as storage facilities for handling LPG.

The study also sought to establish the perception of both companies with regards to the number of LPG
players in Zambia. TAZAMA was of the opinion that export market was dominated by many players that
had LPG exporting licenses compared to the few players with combined license to import, distribute
and export.

In terms of the challenges faced, stock out of petroleum feedstock due to late arrival of cargo or lack
of enough feedstock was reported as the main challenge faced. Further, LPG production challenges
are also experienced when the reforming unit catalyst life drops due to catalyst coking. Additionally, the
high demand for LPG export continues to pose a challenge as the supply is not enough to meet the
demand. This has resulted into the ration of LPG for exporters. In order to overcome these challenges,
the players proposed that the ERB should consider revising licensing framework in order for exporters
to invest in storage facilities locally.

TAZAMA contended that regulatory barriers exist in the LPG sector. However, these barriers were not
sufficient enough to deter entry into the market especially the export one. Additionally, technical barriers
were fair as well as the ERB fees. Meanwhile, both INDENI and TAZAMA were of the view that the
margins in the LPG sector were adequate to allow reasonable return on investment.
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6.4 Oil Marketing Companies and LPG dealers
These were classified into two groups as follows:

¢ Companies with retail distribution networks as well as export market - Combined licenses to import,
distribute and export; and

e Companies with export market only- Export licenses only.
This section will thus discuss the findings related to these two forms of LPG businesses.
6.4.1 Combined licenses to import, distribute and export LPG

The major market for LPG players was both local and export market at 66.70 percent while, 33.3
percent supplied the local market only. Table 10 shows the major market for players with combined
licenses.

Table 10: Major market for LPG business

What is your major market for LPG business? Percentage

Local Market only 33.30
Both export and local market 66.70
Total 100.00

Table 11 shows the proportion of total exports by country of destination in 2017. Zimbabwe had the
highest proportion of exports at 50 percent. The findings are consistent with the indication given by the
Zambia Revenue Authority. Meanwhile, the LPG players indicated that the remaining 50 percent was
shared among Rwanda, Tanzania and Congo.

Table 11: percentage share of exports and average export price

Country of export Export price (US$/Tonne) Percentage share of total exports

Zimbabwe 320 50.00
Rwanda 1,000.00 16.6
Tanzania 700 16.7
Congo DR 330 16.7
Total 100.00

Table 12 shows LPG players’ responses to various questions. One of the objectives of the study was
to establish if the LPG dealers had experienced incidences of quality concerns of LPG from TAZAMA.
The results show that 83.3 percent indicated that the product was good, while 16.7 percent stated that
it was bad. Similarly, the study also sought to establish the business structure of the LPG dealers. The
majority (75%) of the businesses were vertically integrated, while the remaining 25% of the businesses
were classified as being horizontally integrated. The structure of the business could be attributed to the
nature of the product. LPG requires a high capital out lay in terms of filing and distribution facilities and
also the licensing requirements and technical standards are strict. Therefore, in order to meet these
requirements, most suppliers are comfortable to handle the product from source to point of sale.

In relation to meeting customer demand, all the companies indicated that they have the capacity to
meet the demand. However, this was dependent on product availability from TAZAMA mostly as it was
the main source, and also from imports.
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Table 12 : LPG quality concerns and demand capacity

No. Description Percentage
Good 83.3
What is your opinion on the quality of LPG from TAZAMA? Bad 16.7
Have you had any quality issues/concerns from your customers regarding | Yes 66.7
the use of LPG? No 33.3
Total 100.0
How would you describe your business structure? Vertically
integrated 75.0
Horizontally
integrated 25.0
Total 100.0
Do you think your company has the capacity to meet customers demand | Yes 100.0
No 0.0
Total 100.0
How would you describe the number of players in the supply of LPG? High 66.7
Medium 16.7
Low 16.7
100.0
Is there information asymmetry in the LPG market? Yes 66.7
No 33.3
Total 100.0
Do you own retail sites? e 100.0
No 0.0
Total 100.0
Do you own retail sites that sublet to dealers? Yes 25.0
No 75.0
Do you carry out awareness programmes on the benefits of the use of Yes 100.0
LPG? No 0.0

Regarding the number of LPG players in the country, most of the LPG players (66.7%) were of the view
that the number was too high, while the remaining 33.3% was equally shared between those who said
it was medium and those that said it was low.

The LPG dealers indicated that they all carry out sensitisation programs. These programs take the form
of adverts in the media as well as posters, flyers and leaflets. The results showed all the dealers with
combined licences to import, distribute and export as well as retail licences owned retail sites. However,
of these 75 percent stated that they do not sublet out these retail sites, while 25 percent of them
indicated that they allow subletting of their retail sites. Additionally, 66.7 percent of the LPG dealers
indicated that there was presence of information asymmetry in the market.

Table 13 shows the average price of LPG per cylinder as well as the average price per kg as at 31
December 2017. The average price for an LPG cylinder varied between K100.8 for a 6kg and K714.94
for a 38kg cylinder. The average price per kg was established to be K 15.59 as at 315t December 2017.
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Table 13: Average price of LPG cylinders as 315t December 2017

Description Mean (K)

Average Retail price for 6kg cylinder as at December 2017 100.68
Average Retail price for 9kg cylinder as at December 2017 149.33
Average Retail price for 15kg cylinder as at December 2017 244,76
Average Retail price for 19kg cylinder as at December 2017 316.36
Average Retail price for 38kg cylinder as at December 2017 714.94
Average Retail price per kg as at December 2017 16.81

Table 14 shows the responses of LPG dealers with combined license to various questions relating
to LPG. The results showed that 50 percent reported having hospitality contracts, while all the
companies indicated that they had LPG refilling facilities and qualified technicians to handle LPG faults.
None of the companies had experienced any incidence of accidents relating to LPG, while all the
companies indicated that they had experienced intermittent supply of LPG from their suppliers before.
The incidences of interment supply from TAZAMA usually increase during the annual shutdown of the
INDENI refinery. Additionally, 66.7 percent indicated that they had experienced quality issues from the
customers regarding the use of LPG.

Table 14: various questions relating to LPG

No. Description Percentage
o Yes 50.0
Do you have any hospitality contracts?
No 50.0
- - Yes 100.0
Do you have any refilling facilities for LPG?
No 0.0
= o i Yes 100.0
Do you have qualified technicians to install LPG?
No 0.0
. . ) ) Yes 100.0
Do you have qualified technicians to repair LPG equipment? N 0.0
o .
) ) ) ) ) Yes 0.0
Have you ever experienced accidents in your line of business?
No 100.0
. . Yes 100.0
Have you experienced interment supply from your LPG sources? N 0.0
o .
Have you had any quality issues/concerns from your customers regarding Yes 66.7
the use of LPG? No 33.3
Own 33.3
: i Hire 0.0
For the local market, do you own or hire trucks for transportation?
Both 66.7
Total 100.0

Further, 66.7 percent of the companies indicated that they both owned and hired trucks to transport
LPG to the market, while 33.4 percent used their own trucks for transportation.

In the local market, the ERB determines the wholesale price using the Cost-plus Model, while the retail
price is determined by the trader or importer of the product. The study showed that 83.3 percent of
the dealers pegged retail prices to the prevailing market prices. Meanwhile, 16.7 percent stated that
the retail prices were set depending on the cost of the product. Further, 50 percent of the companies
stated that retail prices were similar across the different companies, while the other 50 percent stated
that they were different.

In terms of the responsiveness of customers to the changes in prices, 66.7 percent were of the view that
the LPG price was elastic. The customer can easily change and buy from where they feel it is cheaper
should the price increase. On the other hand, for those that indicated the price was inelastic, they were
of the view that the customers were less likely to change their consumption patterns especially in the
case of industrial users.
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Further, 83.3 percent of the companies indicated that their margins were not adequate to allow a
reasonable return on investment, while 16.7 percent indicated that it was adequate. Table 15 shows a
summary of the responses by the companies.

Table 15: Price setting and the creation of a cylinder exchange pool

Description Percentage

Pegged to prevailing market 83.3
How do you set the LPG prices? prices
Cost of product 16.7
Total 100.0
o - o . Yes 50.0
In your opinion are retail prices similar across different No 50.0
companies?
Total 100.0
Elastic 66.7
In your opinion how are customers responsive to the LPG retail | [nelastic 33.3
price? Unitary 0.0
Total 100.0
) ) Yes 16.7
Are margins adequate to allow reasonable return on investment?
No 83.3
Yes 16.7
Should both wholesale and retail prices of LPG be regulated by
No 83.3
the ERB?
Total 100.0
Do you loan out cylinders? Yes 100.0
5 kg 16.7
) o ) 6 kg 33.3
What is the size in kgs of cylinders?
9 kg 50.0
Total 100.0
Do you think LPG cylinders should be harmonised and valves Yes 20.0
and regulators unified in order to create a cylinder exchange No 80.0
pool? Total 100%

The companies stated that they loaned out cylinders to the customers at a fee. The most loaned out
cylinders were the 9 kg ones at 50 percent followed by the 6 kg one at 33.3 percent, and then the 5 kg
cylinders at 16.7 percent. Further, 16.7 percent of the companies were of the view that retail price of
LPG should be regulated as this would help to reduce the price fights amongst the dealers. Meanwhile,
most of the respondents (83.3%) were of the view that there should be no price regulation as there
were many factors to consider in pricing. In addition, they were of the view that the industry was still in
its infancy and due to high capital requirements, regulation might deter future investment in the sector.

Self-price regulation was important for the market given that the current national demand was very
low compared to other countries. Most (80%) companies disagreed on the need of the harmonisation
of LPG cylinders, valves and regulators unified in order to create a cylinder exchange pool. This was
premised on the perception that it would encourage rogue business practices and in a way promote
illegal sale of LPG.

The LPG dealers stated the following as the major challenges:

e Some cases of unavailability of local product from INDENI;
e high taxes on LPG;

e high price of imported product;

e low demand of LPG;

e too many players in the export market; and

e too many standards that restrict the growth of the LPG.
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In order to address these challenges the Government should consider reducing taxes or introducing
a subsidy to help promote consumption. This would help to reduce deforestation as there would be
a reduction in the use of forest dependent sources of energy such as charcoal and firewood. Further,
there is need to make the product more available at INDENI and also consider the reduction or waiving
of Excise Duty to make the product more affordable. Tax relief on certain capital products such as
cylinders should also be considered. In addition, there is need to allow the setup of retail sites or mobile
outlets with less regulatory restrictions.

6.4.2 LPG EXPORTERS

Table 16 shows LPG dealers with exports licence only responses to various questions. The LPG dealers
indicated that they exported both LPG and commercial butane. Findings showed that 66.7 percent
exported LPG only, while 33.3 percent exported both LPG and commercial butane. The road was
the main source of transportation of LPG for exports with 25 percent of the trucks owned by the
dealers. Meanwhile, 75 percent hired the trucks used in transportation. None of the exporters owned
any storage facilities for LPG locally.

Table 16 is a summary of responses by on the market, quality concern and mode of transportation used
for LPG.

Table 16: LPG quality, market and transportation

Description Percentage

Commercial butane only 0.0
What do you export? LPG only 66.7
LPG and commercial
33.3
Butane
What is the mode of transport for your exports? Road 100.0
Own 25.0
Do you own or hire trucks used in the transportation of LPG for export? | Hire 75.0
Total 100.0
Excellent 25.0
) . . Good 75.0
What is your opinion on the quality of LPG from TAZAMA?
Bad 0.0
Total 100.0
Yes 0.0
Do you have storage facilities for LPG? No 100.0
Total 100.0
Yes 25.0
Have you ever experienced accidents in your line of business? No 75.0
Total 100.0
_ . ‘ It’s dangerous 75.0
:?Pé)};r view what are the perceptions of customers regarding the use of It's expensive 5.0
Total 100.0
Yes 75.0
Have you ever experienced intermittent supply from your LPG sources? |No 25.0
Total 100.0
Yes 25.0
Have you had any quality issues concerns from your customers
. No 75.0
regarding LPG?
Total 100.0
Vertically integrated 100.0
How would you describe your business structure? Horizontally integrated 0.0
Total 100.0
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With regards to experiences of accidents related to LPG, 25 percent indicated that they had accidents,
compared to 75 percent who had not. In addition 25 percent stated that TAZAMA produces excellent
LPG, while 75 percent stated that it was good. Further, the dealers considered that most (75%)
consumers perceive LPG to be dangerous, while 25 percent indicated that some customers think
that it's expensive. On weather, they experience challenges with supply, 75 percent stated that they
have had experienced intermittent supply from TAZAMA. All the companies indicated that there were
vertically integrated.

Table 17 shows that 75 percent of the companies indicated that they had capacity to meet the customer’s
demand compared to 25 percent who said no. Similarly, 50 percent of the companies were of the view
that there is information asymmetry in the LPG market, while the other 50 percent stated there was
none. Additionally, the companies indicated that they carry out awareness programmes on the benefits
of the use of LPG to their customers. With regards to the kinds of barriers that exits in the LPG sector,
the highest percentage (50%) were of the view that access to finance posed a barrier to the market,
while the remaining 50 percent was shared equally between those that indicated regulatory barriers
(25%) and technology barriers (25%).

Table 17: LPG Exporters response on various questions

Do you think your company has the capacity to meet your customers demand? Yes 75.0
No 25.0
Total 100.0
Is there information asymmetry in the LPG market?(Does each firm know what the other Yes 50.0
firm knows and vice versa) No 50.0
Total 100.0
Do you carry out awareness programmes on the benefits of the use of LPG? Yes 100.0
What kind of barriers exists in the LPG market? Technology 25.0
Regulatory 25.0
Access to finance 50.0
Total 100.0
Do you think the barriers mentioned above are stiff to prevent entry into the market? Yes 100.0
What is your opinion on the ERB fees? High 50.0
Fair 50.0
Total 100.0
Are technical regulations too stringent? High 75.0
Fair 25.0
Total 100.0
Are margins adequate to allow reasonable return on investment? Yes 50.0
No 50.0
Total 100.0
Do the current ERB regulations/Government policies encourage growth of the LPG Yes 25.0
sector? No 75.0
Total 100.0

On the reasonableness of the ERB fees, 50 percent of the companies were of the view that the fees
were high, while 50 percent indicated that the fees were fair. Meanwhile, regarding technical regulations
being stringent, most of the respondents (75%) stated that it was high, while 25 percent stated that
it was fair. 50 percent of the companies stated that the margins were adequate to allow reasonable
return on investment whereas 50 percent of them indicated that they were not. On whether the ERB
regulations/Government policies encourage growth of the LPG sector, 75 percent of the respondents
said no compared to the 25 percent of those who said yes. Some companies were of the view that
there was need for the ERB/Government to carry out more sensitisation campaigns to promote the use
of LPG in the country.
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7.0 EMPIRICAL DETERMINATION OF LPG DEMAND
IN ZAMBIA AND HOUSEHOLDS’ PERCEPTIONS
TOWARDS LPG USE IN LUSAKA DISTRICT

The study sought to establish an empirical relationship between the consumption of LPG and the price
of international oil, electricity tariffs, urban population and Gross Domestic Product per capita. In this
regard, an econometric approach was adopted to determine this relationship. The available data used
was annual time series data for the period 1991 to 2017.

7.1.1 Description of the data used

Table 18 shows the summary of the descriptive statistics of the data used in the study. The data was
tested for normality based on the Jarque-Bera test. The null hypothesis is that the data is normally
distributed against the alternative of not being normally distributed. The decision rule is to reject the
null hypothesis if the p value is small. All the variables were found to be normally distributed except
for average residential tariff of electricity. Additionally, kurtosis and Skewness tests were conducted.
Generally, for normally distributed data, kurtosis will range from -3 to +3, while skewness should be in
the range of -2 and +2.

Table 18: Summary of the descriptive statistics

Description CONS PC PE Pl uB
Mean 2,051.582 44474 0.567 810.779 4,098,591
Median 2,071.795 29.520 0.085 488.629 3,616,126
Maximum 4,719.000 108.270 3.198 1,850.793 6,964,965
Minimum 196.000 13.590 0.002 307.337 2,607,338
Std. Dev. 957.278 30.942 1.052 531.128 1,314,319
Skewness 0.586 0.834 1.674 0.700 0.925
Kurtosis 3.738 2.242 4.014 1.868 2.498
Jarque-Bera 2.480 4,338 15.813 4,187 4.742
Probability 0.289 0.114 0.000* 0.123 0.093
Observations 31 31 31 31 31

* Reject hypothesis at 1% level of significance

7.1.2 Unit root test

Time series data is associated with the problem of non-stationarity data. Thus, we conducted tests
using the Augmented Durkey-Fuller test was used to determine whether the variables used in this study
were stationary or not. All variables were stationary at first level difference except for Consumption as
shown inTable 19 and Table 20.

Table 19: Unit Root tests

Variable ADF Critical value at 1% Critical value at 5% Order of Integration
LCONS* -3.727636 -3.670170 -2.963972 1(0)
LPC -1.129251 -3.670170 -2.963972 I(1)
LPE -0.666489 -3.670170 -2.963972 I(1)
LPI -0.658414 -3.670170 -2.963972 I(1)
LUB -1.561350 -3.670170 -2.963972 I(1)

*All Significant at both 1% and 5% level.
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Table 20: Unit Root tests

Variable Critical value at 1% Critical value at 5% Order of Integration
D(LPC)* -4.978806 -3.679322 -2.967767 1(0)
D(LPE)* -6.306508 -3.679322 -2.967767 1(0)
D(LPI)* -4.966231 -3.679322 -2.967767 1)
D(LUB)* -3.97120 -3.679322 -2.967767 10)

*All Significant at both 1% and 5% level.
Table 21: LAG SELECTION CRITERIA
Lag LogL LR FPE AIC SC HQ
0 -45.29116 NA 2.50e-05 3.592226 3.830120 3.664952
1 60.68589 166.5354* 7.95e-08 -2.191849 -0.764487* -1.755490
2 88.40002 33.65288 791e-08 -2.385716 0.231115 -1.685725
3 127.9476 33.89790 4.90e-08* -3.424826* 0.381472 -2.261203*

Based on the results the optimal lag selected based on the SC was lag one. Hence a lag of one was
used in the analysis.

7.1.3 Cointegration analysis

Since the unit root test results indicates the mixture of the [(0) and I(1), the ARDL bound test to cointegration
was used. Table 21 shows the results of the ARDL Bound test to cointegration to determine the long run
relationship. The results show that cointegration exists and therefore a long run equilibrium relationship
is present among the variables when the demand of LCONS is regarded as a dependent variable.
Since the observed F-statistic of 4.628823 is greater than the upper bounds at all conversional levels of
significance, we reject the null hypothesis of no cointegration as outlined in Table 21 and conclude that
there is a significant long run relationship among the series of the model. In addition, the optimal ARDL
model selected was ARDL(1,0,0,0,0) implying that there is no short run significant relationship among
the series of the model.

Table 22: ARDL BOUND TEST TO COINTEGRATION

F-Bounds Test Null Hypothesis: No levels relationship

Test Statistic Value Signif. 1(0) (1)
Asymptotic: n=1000
F-statistic 4.628823 10% 2.2 3.09
K 4 5% 2.56 3.49
2.5% 2.88 3.87
1% 3.29 4.37
Actual Sample Size 30 Finite Sample: n=30
10% 2.525 3.56
5% 3.058 4.223
1% 4.28 5.84

Having established the presence of cointegration, we proceeded to specify the Vector Error Correction
Model (VECM) to determine causality among the variables in the long run based on equation (1).
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