UNIVERSITY OF KWAZULU-NATAL

Evaluating the rate of return pricing methodology for ports in
South Africa: A scenario analysis

Mondli Eugene Mbele
208527340

A dissertation submitted in partial fulfilment of the requirements for the
degree of Master of Business Administration

Graduate School of Business & Leadership
College of Law and Management Studies

Supervisor: Professor Mihalis Chasomeris
2023

Page | i



Declaration

I, Mondli Eugene Mbele, declare that

“(i) The research reported in this dissertation, except where otherwise indicated, is my

original research.

(i) This dissertation has not been submitted for any degree or examination at any other

university.

(iii) This dissertation does not contain other persons’ data, pictures, graphs or other information

unless specifically acknowledged as being sourced from other persons.

(iv) This dissertation does not contain other persons’ writing unless specifically acknowledged

as being sourced from other researchers. Where other written sources have been quoted, then:

a) their words have been re-written, but the general information attributed to them has
been referenced.
b) where their exact words have been used, their writing has been placed inside

quotation marks, and referenced.

(v) Where I have reproduced a publication of which I am the author, co-author or editor, | have
indicated in detail which part of the publication was actually written by myself alone and have

fully referenced such publications.
(vi) This dissertation does not contain text, graphics, or tables copied and pasted from the

Internet, unless specifically acknowledged, and the source being detailed in the dissertation

and in the references section.”

Signedr-

Date: 09 February 2023

i|Page



Acknowledgments/Dedications

I would like to dedicate this dissertation to my parents Bongiwe and Dumisani Mbele. Words
cannot explain my appreciation to you. You have been my pillar of strength, guidance, and
most of all my source of inspiration. You have raised me to be unique just like everyone else

and always encouraged me to persevere and to remain steadfast.
To Professor Mihalis Chasomeris, | humbly thank you for your guidance, support, and
encouragement. This dissertation would have not been possible without your supervision. 1

thank the lord to have met you and it is a great privilege to have worked with you. Thank you!

Mondli Mbele

iii|Page



Acronyms

CAPM Capital Asset Pricing Model

CAPEX Capital Expenditure

CWIP Capital Works in Progress

COGS Cost of Goods Sold

CPI Consumer Price Index

DMS Dimson, Marsh, and Staunton

DPE Department of Public Enterprises

ESCAP Economic and Social Commission for Asia and the Pacific
ETIMC Excessive Tarif Increase Margin Credit
GCE Group Chief Executive

GDP Gross Domestic Product

GNP Gross National Product

GPCS Global Port Comparator Study

MOPS Marine Operators Performance Standards
KPIs’ key performance indicators

MRP Market Risk Premium

NAAMSA National Association of Automobile Manufacturers of South Africa
NEDLAC National Economic Development and Labour Council
NERSA National Energy Regulator of South Africa
NFLS National Freight Logistics Strategy

NPA National Port Authority

NPA Act National Ports Act no 12 of 2005

OPEX Operating Expenses

PRSA Ports Regulator of South Africa

RAB Regulated Asset Base

RFR Risk-Free Rate

ROA Return on Assets

ROR Rate of Return

ROC Return on Capital

ROD Record of Decision

ROPS Rail Operator Performance Standards

RR Revenue Required

iv|Page



SAAFF South African Association of Freight Forwarders
SAASOA South African Association of Ship Operators and Agents
SAPO South African Port Operations

SARB South African Reserve Bank

SAR&H South African Railways and Harbours

SATS South African Transport Services

SS Sliding-Scale

STER Single Transport Economic Regulation

TFR Transnet Freight Rail

THCs Terminal Handling Charges

TNPA Transnet National Ports Authority

TOC Trended Original Cost

TOPS Terminal Operator Performance Standards

TFP Total Factor Productivity

TPT Transnet Port Terminals

UKZN University of KwaZulu-Nata

UNCTAD United Nations Conference on Trade and Development
WACC Weighted Average Cost of Capital

WEGO Weighted Efficiency Gains from Operations

v|Page



Abstract

Port pricing plays a strategic role in the management of ports and port operations, and it is an
important aspect that informs long-term port infrastructure investment plans and broader policy
objectives. The South African government regards the maritime industry as a catalyst for
economic growth and acknowledges the need to promote an efficient and effective transport
system. However, port costs in South Africa are high by global standards and this has a negative
impact on the country’s economic growth and port competitiveness. While port costs in South
Africa have improved over the years, they remain elevated. Specifically, container cargo dues
and the total port costs to users in container ports are above the global sample average by 166%
and 146% respectively. Consequently, the Ports Regulator of South Africa aims to implement
a tariff strategy that will decrease container cargo dues to 36% below the benchmarked average.
The study mainly adopted a quantitative scenario methodology but has some elements of
qualitative scenario methodology. This study will recalculate the National Ports Authority’s
required revenue tariff application for 2023/24 using adjusted input components (i.e., the
Regulatory Asset Base, Asset beta, Tax Rate, and Excessive Tariff Increase Margin Credit)
informed by an evidence-based preliminary empirical and theoretical literature analysis. This
will establish a sound theoretical foundation for each scenario and relies upon in-depth
analysis. The recalculated required revenue tariff application for 2023/24 demonstrates that
port tariffs could be reduced significantly. That is, scenarios 1 and 2 show that tariffs could
increase at a slower rate which is below the upper inflation target band of 6%. Furthermore,
scenario 3 shows that port tariffs could decrease by 10,4%, while scenario 4 shows that port
tariffs could decrease to 2,4%. The study shows that there is scope to reduce South Africa’s
port tariffs by improving the accuracy of the components of the revenue required model,
thereby fostering South Africa’s trade competitiveness, and stimulating economic development

in South Africa.

Key Words: Port Pricing; National Port Authority; Ports Regulator of South Africa; Required Revenue;
Tariffs

vi|Page



Contents

[ =Tod - = U1 o] o PRSPPSO i
AcknowledgmeNntS/DEAICALIONS .........ccueiiriiiiitiieiieiee et ii
AACTONYIMIS -ttt b bbb e bt e s b e bt a bR e bt bR \Y;
AADSTTACT ... bbb bRttt b be e vi
LISt OF TADIES ...t bbbttt ettt be bt Xi
TS o) T U =TSSR Xi
CHAPTER 1: INTRODUCTION ..ottt st nas 1
1.1, Background INfOrmMation..........cccooiiiiiiiiiiieeee e 1
1.2.  The Evolution of Port Pricing in SOUth AfriCa ..........cccooiiiiiiiice e, 1
IR O |V [0 11U o] o OSSR SRPP PSRRI 3
1.3.1.  Regulatory Asset Base (RAB) ... 4
1.3.2. Weighted Average Cost of Capital (WACC)........coouririeieieieie e 5
1.3.2.1.  COSt Of EQUILY ...ocviieieiiece sttt et 6
1.3.2.2.  Risk-Free Rate (RFR) ......ccoeiiiiiiie et 6
1.3.2.3.  Market RISK PrEMIUM ......cciiiiiieiie it 7
1.3.2.4. Beta-COeffICIENT. ..ot 7
1.3.2.5.  GEAMNG (@) -rreereereererrerterienieriisiieie et st ste sttt sttt bbbt 10
1.3.2.6.  CoSt Of DBt (Kd) ....ccvoiviiiiiiieiiee e 10

1.3.3. OPEIALING COSTS.....euiiiriuieiieieiteste sttt sttt bbbttt sttt 11
IR T S B =T o] = Tol T L4 o] SO PR 11
1.3.5.  TaXation EXPENSE .....eccveeieiireiiierieeieeste et e st este e sreeste e saaeste e s e sreesteebesneesraennennes 11
R F G T O F- 111V o - Vo3 SR 13
1.3.7.  Excessive Tariff Increase Margin Credit (ETIMC) .......cccooveveiiiiveieie e 14
1.3.8.  Weighted Efficiency Gains from Operations (WEGO) ........c.cccceeveveivervenenne 16

1.4, ReSeArCh ProbIEM... ..ot e 17
1.5.  Research Questions of thiS STUAY ...........cccoiiiiiiiiiii e 18
1.6. Research Objectives of this StUAY ..........ccceiiiiiiiiie e 18
1.7, Importance Of the STUAY .......cceiiiiiiie e 19
1.8.  Research MethodolOgy ........coviiiiiiiiiie e e 19
1.8.1.  RESLAICN DESION ..vviiiiieiiii ettt ettt et e e e sa e be e nreeenre e 19
1.8.2. Data Collection MethOdS.........ccveiiiieiieie e 20
1.8.3.  Data AnalysisS MEtNOGS..........cccoiiiiiiiiiiie s 20
1.9, DiSSErtatioN STIUCTUIE.......ccieiieeieiie it eie ettt ste e te e e e seesreesteeneesneesreeneennes 20
CHAPTER 2: LITERATURE REVIEW ...ttt 22

vii|Page



P 101 (o o [0 1e: (o] o NURUTRUREE TR PURRRTRRRT 22

0 I o o T o OSSPSR 22
2.2. POrt Pricing ODJECHIVES......ccveiiieie ettt 24
2.3. POIt PriCing APPIOACHES ......oouiiiiieiieiie ittt 24
2.3.1. Cost-based APPIOACH ..ot 24
2.3.2. The StrategiC APPrOACH ......cviiice et 25
2.3.3. Value-based APPIOACH .......cviiieece e 25
2.4. PrICING IMOUTEIS ...ttt enne e 25
2.4.1. Rate of Return REQUIALION ........coouiiieiieiieie et 26
2.4.2. Price Cap REQUIBLION .......ccoiiiiiiiiccee e 27
2.4.3. Sliding-Scale RegUIALION ..........c.coviiiiiice e 28
2.5. Underinvestment in South Africa’s POItS ......ccccocvveiiiiiiiiee e 29
2.5.1. Underlying reasons for underinvestment in South African ports...........cccccevvenen. 30
2.5.1.1. Protracted Underinvestment in the Rail Network...........ccccocovviviieiivieiiennn, 31
2.5.1.2. Ineffective REQUIALION. ..........ccciiiiiiieeeee s 31
2.5.1.3. Highly competitive road freight sector that benefits from an unlevel playing
Li 1] o ISP 32
2.6. Methods of Estimating Equity and ASSet Betas..........cocvvriiieiiiiieiesc e, 33
2.6.1. Fundamental analysis Of Deta ...........cceiiiiiiicii e 34
2.6.1.1. MAIKET POWET .......oiuieiiciiesieeie ettt ne e e sneeneeneenneenne e 35
2.6.1.1.1. POrt COMPELITION ....o.veviiiiieiieiieeee e 35
2.6.1.1.2. Threat of potential cOmpPetition...........c.ccveveiieii i 36
2.6.1.1.3. The Buying Power 0f CUStOMENS .........cocveveeiieii e e 36
2.6.1.2. REQUIALION .....vviiieiece et ae e 38
2.6.1.3. Nature of the customer and product.............ccceevveiveveeieseece e 39
2.6.1.3. 1. CONLAINEIS.....eeuiiieiieiie ittt sb ettt be s e eneeneeneas 39
2.6.1.3.2. Energy CommMOUGITIES. .......cuiiiiiiiieiesiesie st 39
2.6.1.3.3. Agricultural CommMOGITIES.........coueiiriiriiiiiiieieee e 40
2.6.1.4. Income elasticity of demand / revVenue risk .........ccocoeviinenineniiineeee, 40
2.6.1.5. Operating |8VEIagE ........coveiiirieiiierieeee ettt 40
2.6.1.6. CONLIACTING......eeiiieirieie ettt e e e et e e r e e saneenes 41
2.6.1.7. REAI OPLIONS ...ttt e et e e e s 42
2.6.2. BOttom-up analysiS DELA ........ccvviiiiiiecec e 43
2.6.3. ACCOUNTING BELAS.......cviiiiiiiiiiieiieieeeeee et 43
2 R ©7o] o] 131 [ ] o SRS 44
CHAPTER 3: REASEARCH DESIGN AND METHODOLOGY ......ccccoeevieeiiiee e, 47

vii|Page



T 101 (o o [0 1e3 (o] o NURUTRURRE TR RTPRRRRTRRRT 47

3L RESBAICH ... bbbt bbbt 47
3.1, RESEAICN DESION .. viiiiiieciie ettt et et re e reene e 48
3.2.  Research MethodolOgy ........c.coeiiiiiiiiiiiieee e 50
3.2.1.  QualitatiVe RESEAICH ......ccuieieiie e 51
3.2.2.  QUAaNtItatiVe RESEAICH .......cccvviiie ittt re e 51
3.3.  Research Method EMPIOYE ........ccvoiiiiiiiee e 52
3.4,  Data COlECtion MENOAS ........ccveiiiiiiiiiieeeee e 53
3.5, Dat@d ANAIYSIS ..oveeiiciiee e e re e 53
3.6.  Reliability and Validity ..........ccccoeiiiiiic e 54
3.6.1.  PLAUSIDIIILY c.oevriiicicice et 54
KO0 41 15 (<] 03V 2SSO 54
3.6.3.  Comprehensibility and traceability ............ccccooeiiiiniiiic e, 55
3.6.4.  DISHINCINESS ....viveeieeieeiie sttt ettt et e sreeste et e b e nbeentesre e teeneesreenneens 55
3.6.5.  TTANSPAIENCY ...eiiiiiiiiiiiieesitie et e ettt e et e et e et e e sbb e e e sbb e e s nbe e e s beeesnbeeeannneeas 55
3.7.  Ethical CONSIABIALIONS ......veiveeieiiieiieeie ettt sre e e e 56
TR T o] o Tod [V o] o SO RPRSRRR 56
CHAPTER 4: SCENARIO GENERATION AND ANALYSIS ..., 57
O 101 10 To 1ot o] OSSPSR 57
4.1, SCENAIIO GENEIALION .....iiviiiieiieiieiesie sttt bbb e eneas 57
4110 ASSEE BELA ..o S7
4.1.2.  EQUItADIE TaX RALE......cciiiieiiiicce et 58
4.1.3.  ReguIAtOry ASSEE BASE .......cceiiiiriiiiieiieieie ettt 59
4.1.4. Excessive Tariff Increase Margin Credit.........ccocoovviiiiieiineni e 59
4.2, SCENANO ANAIYSIS . ..uiiiieiiecie ettt e re st sre e e re e sre e e e ae e 61
4.2.1.  Scenario 1: Determining the Appropriate Asset Bata.............ccccccoevevveiieieennenn, 61
4.2.2.  Scenario 2: Equitable TaxX Rate........ccoviiiiiiiiieieeeeee e 62
4.2.3.  Scenario 3: Adjusting the Regulatory ASSet Base ...........ccccevererenenininnieniiennn. 63
4.2.4.  Scenario 4: Excessive Tariff Increase Margin Credit...........c.cccoveveviiieiiecnnnnn, 63
T @0 o] [11S] o] o SRS 64
CHAPTER 5: CONCLUSIONS AND RECOMMENDATIONS. ........cccoviiiiiieieeeeseenan, 66
ST 1 oo (¥ Tox 4 o] AR PR STRORR 66
5.1.  Conclusions on the Research QUESLIONS.........cc.ecoiuiiiiieeeiiee ettt 66
5.1.1.  What are the main concerns regarding the Revenue Requirement pricing
METNOUOIOGY? ...ttt nb bbbt 66
5.1.2.  What are the main factors that drive port prices in South Africa?...........c......... 67

ix|Page



5.1.3. What is the justification for using alternative values of the Regulatory Asset
base, Asset beta, tax, and ETIMC to recalculate TNPA's revenue required and tariff
AdJUSTMENT TOF 2023/247 ...t 68

5.1.4. What would be the effects of using adjusted values of the Regulatory Asset
base, Asset beta, tax, and ETIMC on the Transnet National Ports Authority’s revenue

required and POrt tArifFS? .........viiei e 70
5.1.5.  How can the accuracy of the components of the revenue required methodology

and port pricing in South Africa be ImpProved? .........cccocveiiiievicie e 70

5.2, RECOMMENUALIONS .....ocuiiiieiiieiie ettt sreete s nreenne e 70

5.3. Limitations and Opportunities for Future Research...........cccccooeveniiiininiiiciee, 71

B.RETEIBICES ... .ottt bbb bbb 73

Appendix 1: Ethical Clearance CertifiCate ............cccoeiieeiiiiieie e 84

x|Page



List of Tables

TABLE 2.1: CALCULATION OF EQUITABLE TAX RATE (%) FROM DIVISIONAL PROFIT AND LOSS

(ROMILLION) DATA . .. tteiteeitestie st ie et ste ettt e sbeeste s et esbeese e st e sbeenteeseeabeenbeeneesbeenseaneeaneense e 12
TABLE 2.2: ETIMC CALCULATION (R MILLION) ..utttteuiiaiiesiieiesieesieesiesseesseeseeeneesseesseessessesseens 15
TABLE 3.1: GENERIC SCENARIO GENERATION STEPS ..coiviiiitiiiisiisiisieeienee e sie et 48

TABLE 4.1: PRELIMINARY EMPIRICAL AND THEORETICAL LITERATURE ANALYSIS INFORMING

10! = Y = [0 1 T TR 60
TABLE 4.1: RECALCULATING THE TNPA TARIFF APPLICATION FOR 2023/24.....cueeeeeeeeeeeeean.. 61
List of Figures
FIGURE 1.1. REVENUE REQUIREMENT METHODOLOGY COMPONENTS.....uuvtvurirrrirnrnrarsssensasannnnnns 4
FIGURE 2.1. TNPA CAPITAL EXPENDITURE TRENDS ... .cetteeeetieeeeeeeeeeeeeeaaeeeeeeeeeeeeaaseeseessennnns 30
FIGURE 2.2. METHODS FOR ESTIMATING BETA FOR UNLISTED FIRMS ....ovoiiiiiieeeeeee e 34
FIGURE 3.1: FOUR-STEP SCENARIO GENERATION FRAMEWORK ....ccottvvttiiiisiieeieeeeiiiiiineeesseeennnns 50

xi|Page



CHAPTER 1: INTRODUCTION
1.1. Background Information

Maritime transport is indispensable to the global economy because more than 80% of world
imports and exports are transported by sea (UNCTAD, 2020). Sea transport is the most
environmentally friendly and cost-effective transport mode to carry imports and exports around
the world. Well-organized and managed ports are necessary to handle imports and exports. Port
efficiency, therefore, is a critical determinant of a nation’s capacity and ability to participate in
international trade. As such, ports in developing countries must ensure efficient operations to
facilitate trade in the world economy (Acciaro, 2013; UNCTAD, 2020).

South Africa is an open developing economy that largely depends on seaborne commerce as
more than a third of its gross domestic product (GDP) is made up of imports and exports
(Zuccollo, 2013). The South African government regards the maritime industry as a catalyst
for economic growth. However, the South African government is of the view that the South
African maritime sector has the capacity to contribute more than its current contribution to the
South African economy (Operation Phakisa, 2014; and Ports Regulator of South Africa, 2014).

1.2.The Evolution of Port Pricing in South Africa

The evolution of port pricing in South Africa has influenced how pricing is achieved to date.
According to Chasomeris (2002), during the pre-Union period from 1833 to 1908 all seaports
were controlled and administered independently. Each port autonomously concluded and
managed its pricing and generated its profits. The self-governing of ports, as a result, led to

high competition as each port strived to maximize the throughput handled.

The creation of the South African Railways and Harbours (SAR&H) in 1909 resulted in all
ports being joined into a single organization and administration with a standardized tariff
structure. The SAR&H adopted commercial principles that generated satisfactory profits and
offered the manufacturing and agricultural sectors favorable discount rates. Consequently, this

removed competition among the ports (Chasomeris, 2002).

Through the South African Transport Services Act of 1981, the pricing regime within the ports
system somewhat changed after the SAR&H was altered into a state-owned enterprise named
the South African Transport Services (SATS). SATS abolished the preferential treatment of
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discounting tariff rates for agricultural and industrial sectors. However, it inherited the

standardized tariff structure for all ports which resulted in port cross-subsidization.

According to Transnet (2020:1), “In 1989, Transnet was formed as a public company that is
wholly government owned and before 2002, operated in various transport sectors including the
ports divisions (Portnet), rail division (Spoornet), commuter rail division (metro rail), pipelines
division (Petronet), airways division (South African Airways) and several other businesses.
Portnet administered its ports on a national level setting a standardized tariff structure and ports

continued to cross-subsidize each other.”

Wharfage charges had a significant influence on the current configuration of the port system
in South Africa. Wharfage charges are assessed for handling imports and exports using the
ports’ landside superstructure and infrastructure (UNCTAD, 1991). Wharfage fees are imposed
by shipping lines to cover the port authority’s cost for using berths to perform cargo operations.
The wharfage was imposed on an ad valorem basis at a fixed rate based on the value of the
cargo. Chasomeris (2002) maintains that this pricing system disregarded the cost and equity-

based pricing principles and ensured the competitiveness of low-valued exports.

Portnet, as a division of Transnet, was restructured and vertically separated into Transnet
National Ports Authority (TNPA) and South African Port Operations (SAPQ), a port operations
division. TNPA assumed the role of the landlord in charge of the port infrastructure and SAPO
became the terminal operator. Subsequently, NPA and SAPO were renamed Transnet National
Ports Authority (TNPA) and Transnet Port Terminals (TPT) respectively (NEDLAC, 2007).

A tariff reform exercise conducted in 2002 saw the replacement of ad valorem charges by cargo
dues. Since 2009/10 port tariffs are determined through the revenue requirement methodology
that was proposed by TNPA and adopted by the Ports Regulator of South Africa (PRSA).
PRSA was established in 2007 as per the National Ports Act 12 of 2005. As outlined in the
National Ports Act 12 of 2005 (c.5), the main “functions of the Ports Regulator include
economic regulation of national ports to achieve government strategic objectives, promotion
of equitable access to the national ports and monitoring the port authority in order to guarantee

that the port authority performs its functions.
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1.3.Motivation

Ports are important because they facilitate trade, create employment opportunities, stimulate
economic development, and foster competitiveness (Acciaro 2013; Dwarakish, and Salim,
2015). Port pricing is a strategic aspect in the management of ports and port operations, and it
is one of the key elements that informs broader port strategic plans and other developmental
and infrastructure investment objectives (Gumede and Chasomeris, 2018). According to
Jamison (2007), port pricing that is consistent, stable, and predictable allows port users to
forecast their operating expenses. Aronietis et al (2010) show that the price competitiveness of
ports mainly influences the port selection decision for shipping companies and shippers, and
in the case of terminal operators, port selection decision is largely attributable to infrastructure
and facilities. When determining tariffs, port regulators and authorities must appreciate the

important developmental functions of ports.

The pricing of port facilities in South Africa’s ports is determined through the rate of return
pricing model which is normally referred to as the Revenue Requirement (RR) methodology.
In this methodology, the regulated entity is assured that tariffs will be set such that costs
incurred are recovered, plus an adequate margin to fairly compensate investors. The Regulator
will apply the modified Revenue Required approach for the 2021/22 — 2023/24 financial years,
and the formula is as follows:

Revenue Requirement = [Regulatory Asset Base (RAB) x Weighted Average Cost of Capital
(WACC)] + operating costs + depreciation + taxation expense * claw-back + Excessive Tariff
Increase Margin Credit (ETIMC) = Weighted Efficiency Gains from Operations (WEGO)

The formula above depicts the Revenue Requirement approach used by TNPA to set port tariffs
which are regulated by the Ports Regulator of South Africa (PRSA). This approach is widely
used by regulated entities in South Africa and internationally and has been used by the PRSA

to assess tariffs in preceding tariff periods (Ports Regulator, 2020a).

There are four key components highlighted in Figure 1.1 below that influence the Required
Revenue (RR) methodology, and this study will focus on them, namely the Regulatory Asset
Base (RAB), the asset beta, the tax rate to be applied, and Excessive Tarif Increase Margin
Credit (ETIMC).
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Figure 1.1. Revenue Requirement Methodology Components
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Source: Author compiled using data from Ports Regulator (2020a)

1.3.1. Regulatory Asset Base (RAB)

The RAB reflects the total value of assets that TNPA can earn a return on. This return is
generally referred to as the Return on Capital (ROC). As the ROC is expressed in real terms,
the value of total assets as represented by the RAB is indexed to inflation every year using the
Trended Original Cost (“TOC”) approach. This excludes assets acquired before 1990, on which
a Historical Cost approach to depreciation and a nominal Weighted Average Cost of Capital
(WACC) will apply. On an annual basis, the expected capital expenditure (CAPEX) and
depreciation are added to the closing balance for the previous year to calculate a new closing
balance for the current year. The projected working capital amount is added to calculate a total
RAB estimate, which is averaged over the year to account for the progressive expenditure of

capital works in progress (CWIP) over the period (Ports Regulator, 2020a).

According to the Ports Regulator (2020a:11), “the RAB value for the 2021/22 to 2023/23

period is determined using the following formulas:
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RABY =% (RABc,y + RABo,y) + Wy
RABc,y = RABo,y (1 + CPIY) + CWIPY. (1 + CPly)/2 -Dy
= RABY = value of the RAB used to determine the returns for period y
= RABO,y = opening value of RAB for the period y
= RABgc,y = closing value of RAB for the period y
= Wy = forecast average net working capital over period y
= CWIPy = value of an expected capital investment over period y
= Dy = depreciation allowance for assets over review period y

= CPly = annual rate of Headline CPI expected over period y”

The RAB is a decisive component in the computation of the Revenue Requirement because it
represents the total value of the assets that TNPA is allowed to recover depreciation as a return
of capital and to earn a return on capital through its’ tariffs (Ports Regulator, 2018a; Meyiwa,
and Chasomeris, 2020). Meyiwa and Chasomeris (2020) assert that the PRSA, having taken
stakeholders submissions into consideration, permitted the revaluation of the RAB, using a
financial capital maintenance approach, based on historic cost and trended original cost.
According to Chasomeris (2020:4), “the NPA estimated that the PRSA Valuation of Assets
would reduce the NPA’s opening RAB value at 1 April 2019 by approximately R45 billion
from R83.5 billion to R38.1 billion. In 2018/19, a change in the valuation of assets
methodology resulted in a R15.8 billion reduction in the RAB. So, what happened to the
R29.2bn difference? It appears that there is still scope for RAB value reductions”.

1.3.2. Weighted Average Cost of Capital (WACC)

Generally, the WACC represents the minimum return on an investment to continue to attract
capital, given the risks investors assume when they provide capital to the business (Corporate
Finance Institute, 2017). In the Revenue Requirement formular, the WACC is the rate return
that TNPA must earn on its RAB. According to the Ports Regulator (2020a:15), “a real WACC
(the cost of equity and the cost of debt) is used and expressed in Vanilla terms (i.e., post-tax
cost of equity and pre-tax cost of debt) to the post-1990 assets and a nominal WACC will be
applied to pre-1990 assets. Accordingly, a separate allowance for the tax expense in the RR

formula is required.”
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“WACCvanilla = kd.g + ke(1 — g)
= kd = pre-tax cost of debt
= ke = post tax cost of equity

= g = gearing, which is debt over total capital” Ports Regulator (2020a:16).

1.3.2.1.Cost of Equity

“The post-tax Cost of Equity (ke) is calculated with reference to the Capital Asset Pricing
Model (CAPM), which is expressed as:

ke=1rf+ f x MRP

» Rf = Real risk-free rate
= 3 =Measure of TNPA’s exposure to market (non-diversifiable) risk
= MRP = The market risk premium measuring the premium over and above the risk-free

rate that investors might expect to earn”.

1.3.2.2.Risk-Free Rate (RFR)

TNPA uses considerable debt to fund infrastructure projects. As such, in determining a risk
profile for such an entity, the major risks confronting the organisation include interest rates
volatility and other debt servicing costs. Additionally, infrastructure projects delays,
inadequate engineering and project management capacity, cost uncertainty, and regulatory risk

has a negative impact on the entity’s risk profile.

However, the RR methodology, to a certain degree, counteracts the interest rate risk as
regulators are in consensus that longer dated government bonds should apply for two
objectives. Firstly, the Risk-Free Rate (RFR) should be determined on the basis that are in line
other variables in Capital Asset Pricing Model (CAPM), particularly the Market Risk Premium
(MRP), to ensure reliability and predictability in the calculations. Secondly, the RFR should
be determined such that there is alignment with the average period of remaining life of an asset
in the RAB. Additionally, the insertion of operational expenditure and the incorporation of a
claw back, together with a well-defined tariff methodology sufficiently rewards TNPA for risk
related to debt (Ports Regulator, 2020a).
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“The Real RFR is deduced by using the Fisher Equation.
1+i=(1+r)1+E())
Where:

= i =Nominal rate

* r=Real rate

= E(I) = Expected inflation” Ports Regulator (2020a:16).

1.3.2.3.Market Risk Premium

The market risk premium (MRP) part of the Capital Asset Pricing Model (CAPM) and
represents the added return an investor receives or anticipate receiving for bearing a risky
market portfolio as opposed to risk-free assets. The notion of risk (volatility of returns) and
reward (rate of returns) is the focal point of the CAPM. This is because investors want to
realise the highest rate of return at the lowest possible volatility of returns (Corporate Finance
Institute, 2017).

The MRP is basically forward-looking and thus must be projected. As such, the consensus is
that the historical premium is the most appropriate approximate of the forward looking MRP.
Consequently, “the Regulator uses the latest available Dimson, Marsh and Staunton (DMS)
estimate of the mean MRP as measured against bonds for SA to determine an MRP for TNPA’s
cost of equity calculation. The existence of negative serial correlation in the returns on South
African equities results in an overestimation of the MRP when using the arithmetic mean. In
addition, the relative (and recent) changes in terms of market diversification, improvements in
the regulatory and legal frameworks safeguarding investors points to the appropriate risk
premium forecast to be at the lower end of the long-term view. As such the Regulator will
retain the use of the geometric mean of the DMS MRP. The calculation of the MRP average is
done over the full period available in the DMS dataset as the cost associated with the larger
standard error of a shorter period surpasses any advantages of using a more recent shorter
period MRP.” (Ports Regulator, 2020a:17).

1.3.2.4.Beta-Coefficient

Systematic risk, as measured by beta, represents the risk inherent to the entire market or market
segment and cannot be eliminated or reduced by diversification (Rosenberg and Guy, 1976).

There are two types of betas, subject to the capital structure of the company: levered beta and
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unlevered beta. On the one hand, according to the Corporate Finance Institute (2017),
unlevered beta also referred to as asset beta is the beta of a company without the impact of
debt. Asset beta represents the volatility of returns for a company, without considering (the use
of debt to fund to purchase assets) its financial leverage. In addition, it assesses the risk of an
unlevered company against that of the market. On the other hand, levered beta which is also
referred to as the equity beta is a measure that evaluates the volatility of returns of a company’s
stock against those of the market. Equity beta assists investors to measure the sensitivity of a
security to macroeconomic risks (Corporate Finance Institute, 2017).

The beta coefficient which reflects the risks faced by TNPA under the RR methodology is
usually a main component that determines the divergence between the tariff requested and the
tariff increase granted (Ports Regulator, 2013b). The Ports Regulator uses the Hamada equation
to re-lever the beta to result in an equity  (Ports Regulator, 2020a). The asset beta, therefore,
has a direct bearing on the equity beta which in turn influences the cost of equity and by
extension the Weighted Average Cost of Capital (WACC). Consequently, a higher (lower)
asset beta translates into higher (lower) port costs.

TNPA is not a listed firm. For this reason, there is no published beta () which represents its’
risk in relation to the companies listed on the market. As a result, a beta must be determined
such that it represents the risks confronted by TNPA under the RR methodology that will ensure

a return commensurate with the risk taken (Ports Regulator, 2020a).

The insertion of a claw-back and the Excessive Tariff Increase Margin Credit (ETIMC)
component in the RR methodology, lowers TNPA’s exposure to systematic risk and the
prevailing regulatory system which guarantees future returns to a state-controlled monopoly
with no competition, warrants the Regulator to use a beta that significantly lesser relative to
that of large companies listed on the market as such the JSE top forty (Ports Regulator, 2020a;
Ports Regulator, 2013a).

Other port entities cannot be readily used to provide insight into the appropriate beta for TNPA
as it is very difficult to determine valid comparators of TNPA. This is because the distinctive
characteristics of TNPA with a regulated monopoly position in South Africa and an implicit
government guarantee make it virtually impossible to compare it to other port companies that

are privately owned and managed (Ports Regulator, 2020a).
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The Ports Regulator (2020a) argues that the beta should be lower given the stable returns
allowed by the Regulator and the incorporation of the claw back component that efficiently
eliminates systematic risk (mainly through decreasing volumes) together with the position that
the B must be regarded as endogenous to the RR methodology. However, the Regulator will
apply an asset beta of 0.35 over the 2021/22 to 2023/24 period owing to the difficulty of

calculating the correct f3.

Although the actually calculated beta of TNPA is almost 0.0 the Regulator will apply an asset
beta of 0.35 over the 2021/22 to 2023/24 period because it is difficult to determine the accurate
B. The ports Regulator argues that the asset beta of 0.35 is substantially lower than the Ports
Regulator historically allowed asset beta of 0.5 because TNPA is a regulated monopoly with
no competition, and it has an implicit government guarantee. It also maintains that the inclusion
of the clawback and the ETMIC significantly lowers TNPA’s exposure to systematic risk
compared to the global average for ports (Ports Regulator, 2020a). Columbus Stainless (2017)
argues that 0.0 is the appropriate beta for TNPA because it is fundamentally operating in a risk-
free environment protected by government guarantees. NAAMSA (2017) contend that a lower
asset beta should be applicable to TNPA as it operates as a monopoly in an environment without

any systematic risk as the claw-back element has been incorporated in the RR methodology.

While the above-mentioned reasons put forward by the Ports Regulator for applying an asset
beta of 0.35 are compelling, they are, however not thorough and complete. In support of this
view, Chasomeris (2020) contends that if the actual calculation of beta is closer to 0, then why
does the Ports Regulator continue to use a higher beta of 0.35? Perhaps there could be benefits
in planned annual decreases in the value of the asset beta. Chasomeris (2015:167) states that
“there is a need to further investigate and attempt to settle the debate on the appropriate asset
beta to be used in the Revenue Required model for South Africa’s ports.” Therefore, the reasons
put forward by the Ports Regulator need to be investigated thoroughly to confidently justify an

asset beta that is below the global average.

The factors that affect systematic risk and methods of estimating equity and asset betas will be

discussed extensively in sections 2.6.
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1.3.2.5.Gearing (g)

The Ports Regulator determined that the applicable gearing for TNPA, which is infrastructure
heavy, for the 2021/22 to 2023/23 period is at least 50%. The Ports Regulator made this
determination having regard to appropriate tariff applications, trends in the divergence between
the tariff requested and the tariff increase granted, several proposals, and its specific assessment
of TNPA’s gearing. Moreover, this mirrors a median position within a sample of ports and
indicates a necessary re-investment of profits into the port system thereby reducing costs as

well as debt service costs (Ports Regulator, 2020a).

Should TNPA be corporatized from a division of Transnet, into a subsidiary with its own Board
of Directors, self-standing financial disclosure, ability to raise funds, and have authority over
its own cash flow bank account, the Regulator may use the actual gearing determined through

a due diligence process (Ports Regulator, 2020a).

1.3.2.6.Cost of Debt (kd)

The cost of debt is the effective rate that a company pays to its debtholders and creditors. These
debtholders and creditors providers must be rewarded for the risk exposure associated with

advancing loans to a company.

The Ports Regulator (2020a:18) states that “the NPA is required to submit the initial calculation
of the variable as well as revised average embedded debt costs based on the average embedded
NPA allocated Transnet Group cost of debt on a group level, on an annual basis as part of the
annual tariff application. This forecast will be corrected on an annual basis based on audited

financial information through the claw back mechanism.”

If during the 2021/22 to 2023/23 period, TNPA is corporatized from a division of Transnet,
into a subsidiary or stand-alone entity the Regulator will deliberate using the actual short-term
vs long term debt structure. Due diligence must be exercised in determining the accurate cost
of debt of TNPA (Ports Regulator, 2020a).

The RR methodology is largely influenced by the port authority’s regulatory asset base (RAB)
and the weighted average cost of capital (WACC). For this reason, it is crucial to ensure that
the valuation and determination of the RAB and WACC are as accurate as possible when
setting annual tariff adjustments (Meyiwa, and Chasomeris, 2020). It is, therefore, important

to assess and dissect the RAB and WACC components of the RR formula to determine

10| Page



appropriate port prices that are in the best interest of the country’s economic and developmental

objectives.

1.3.3. Operating costs

The Regulator thoroughly examines the operating cost estimates for the period on a line-by-
line-item basis. In addition, the NPA is required to submit a comprehensive explanation for all
of the expenses applied for, particularly on major items such as labour and energy costs. (Ports
Regulator, 2020a).

1.3.4. Depreciation

Depreciation is generally considered as an annual accounting charge for wear, tear, of the
company’s fixed assets (Corporate Finance Institute, 2017). In regulation, depreciation is
viewed as capital recovery, that is, the spreading of the plant investment over time to be
recovered in revenue requirement. The Regulator mainly determines the appropriate
application of depreciation ensure financial capital maintenance (Ports Regulator, 2020a). The
following formula, which considers capital expenditure and inflation, is used to calculate the
depreciation of fixed assets:

“Dy = (RAB(0,y) + (RAB(0,y) X CPI(y)) + (Capex(y)/2.CPI(y)))/RUL
Where:
= RABY = value of the RAB used to determine the returns for period y
= RABo,y = opening value of RAB for the period y
= RABc,y = closing value of RAB for the period y
= Dy = depreciation allowance for assets over review period y
= CPly = annual rate of Headline CPI expected over period y

* RUL = Remaining useful life in years” Ports Regulator (2020a:12).

1.3.5. Taxation expense

Taxation expense is a direct tax levied on the net income or profit of a corporate entity from
their business (Corporate Finance Institute, 2017). The current corporate structure of Transnet
allows the Group to offset profits of one operating division against losses of others, a taxation
allowance based on the corporate tax rate granted to TNPA may result in excess revenue, given

that significant losses incurred by other divisions result in lower taxes payable by the Group.
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However, subject to amendments by the National Treasury, the PRSA will allow the current
corporate tax rate of 28% (t) if TNPA is corporatized from a division of Transnet into a
subsidiary. Otherwise, an equitable tax rate, based on the supposition that TNPA is still an
operating division, instead of a subsidiary of the Transnet Group, will be calculated and
corrected through the claw back process and applied. The Equitable Tax Rate formula is as
outlined below (Fakir and Chasomeris, 2022; Ports Regulator, 2020a):

“te =t (Pg/XPi)

Where:

te = equitable tax rate,

t = 28% or the corporate tax rate,

Pg = Transnet Group pre-tax net profit for the year,

YPi = Sum of pre-tax profits of profitable divisions/segments/ units for the year” Ports
Regulator (2020a:19).

To calculate the equitable tax rate for each financial year, the sum of all profitable and loss-
making segments in the Transnet Group for the financial years under consideration is
aggregated. As anticipated, the equitable tax rate in each year is considerably lesser than the
28% corporate tax rate that was always used. Over the 7-year period the average equitable tax
rate was calculated at 15.73% as illustrated in table 2.1 below. While the PRSA allowed the
use of the pass-through of corporate tax rate (28%) from 2011 to 2017, in 2018 it applied an
equitable tax rate of 15.73% which will result in the proportional sharing of the Transnet Group

taxation liability by each of its profitable divisions (Fakir and Chasomeris, 2022).

Table 2.1: Calculation of equitable tax rate (%) from divisional profit and loss
(R’million) data

Financial NPA TPT TFR TPL TRE All other Inter-segment  Total group I profitunits Zlossunits Equitable tax rate:
year segment elimination profit t.(%)
2017 2934 1233 1525 2804 -1607 -2866 242 4265 8738 -4473 13.67
2016 4089 996 -337 1233 -423 4320 230 1468 6548 -5080 6.28
2015 3270 736 5943 1704 101 -3897 -267 7590 11754 -4164 18.08
2014 4251 234 5169 1649 250 -3814 -604 7135 11553 -4418 17.29
2013 2705 218 5070 1273 1022 -3304 943 6041 10288 4241 16.44
2012 3333 765 3553 1282 688 -2560 -820 6241 9621 -3380 18.16
2011 3990 728 1925 475 784 -1576 -b34 5692 7902 -2210 20.17

Ave. t.: 15.73

Source: Fakir and Chasomeris (2022:6).
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Fakir and Chasomeris (2022) argue that the equitable tax rate approach result in each year is
considerable lesser than the tax allowed in the preceding years. Therefore, this shows that the
use of the equitable tax rate could lead to considerable savings to port users and lower the cost
of doing business in South Africa. Specifically, port users could have saved between of 27.97%
in 2011 to 77.58% in 2016 in port tariffs. If this approach had been employed from the
beginning, the average percentage decrease in tax revenues for the 7-year period would have
been 43.83%. In monetary terms, this would have added up to an accumulated saving for port
users of more than R2.6 billion (US$187m) over the 7-year period.

The formation of TNPA, as an independent subsidiary of Transnet SOC LTD is in progress and
the impact of TNPA’s corporatisation on the Company’s balance sheet is still being assessed.
According to Transnet (2022b:81) “once the relevant provisions of the NPA Act are amended,
as recommended, the incorporation of the TNPA SOC LTD will be in accordance with the
company’s Memorandum of Incorporation (MOI) and will establish a State-Owned Company
as defined in the Companies Act, No 71 of 2008, incorporated in accordance with and/or
governed by the NPA; the PFMA and other applicable legislation. For ports, the process of
establishing the National Ports Authority as a subsidiary of Transnet is well advanced. The
corporate subsidiarisation will ensure a more competitive environment in the port terminal
operations space and will enhance oversight of port terminal operations to improve their

effectiveness.”

The PRSA will allow a corporate tax rate of 28% if TNPA is corporatized from a division of
Transnet into a subsidiary as the Minister of Finance, Enoch Godongwana stated during the
Budget Speech on 23 February 2022 that the corporate income tax rate would be decreased
from 28% to 27% for companies with the financial year ending on or after 31 March 2023
(Godongwana, 2022).

1.3.6. Claw-back

The main objective of applying clawbacks is to ensure that TNPA and port users are treated in
a fair and equitable manner and are not subjected to unfair gains or losses due to inaccurate
forecasting, imperfect information, and economic shocks. Specifically, the volatility of trade
volumes coupled with the complexity in forecasting imports and exports accurately poses

major problems, especially concerning the estimation of volumes in outer years of a multi-year
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tariff period (Ports Regulator, 2020a). The incorporation of a claw back element causes the
Required Revenue method to closely resemble the Revenue Cap approach (Ports Regulator,
2022).

1.3.7. Excessive Tariff Increase Margin Credit (ETIMC)

The Ports Regulator (2020a) regulates South Africa’s ports to ensure the long-term
sustainability of the maritime sector and the South African economy. Therefore, the Ports
Regulator has to develop long-term plans that transcend the immediate tariff decision and take
into account several ways to adequately deal with any future shocks to the system. For instance,
it is usually accepted that the required infrastructure expenditure may increase sharply in the
future, albeit such projects have not yet been evaluated in detail. Furthermore, exogenous
market factors such as unexpected or expected fluctuations in imports and exports, inflation,
and the Risk-Free Rate may also lead to abrupt tariff hikes. As such, the main objective for
retaining and building up TNPA’s Excessive Tariff Increase Margin Credit (ETIMC) is to
circumvent excessive future tariff increases, thus facilitating the smoothing of exorbitant tariff
hikes in the future, and to take countercyclical tariff decisions when economic activity is
subdued.

The ETIMC proceeds are collected by the PRSA from port users, and they earn a return to pay
port users for the opportunity cost of their capital. The return earned on ETMIC proceeds
corresponds to the WACC allowed by the PRSA because the WACC represents the minimum
return that is due to investors given the risks they bear when they commit funds to TNPA. The
return on the ETIMC is then added to the balance and the total amount in the ETIMC account
published annually in the Record of Decision (ROD) by the PRSA (Ports Regulator, 2022).

In regard to the use of the ETMIC provision the Regulator may allow the release of a fraction,
or the entire of the amount of the ETIMC facility to impact tariff levels whenever it sees fit.
The ETMIC provision may be used to avoid spikes in tariffs due to a sharp increase in capital
expenditure, volume volatility, or any market related factor. In addition, the Regulator may
take into account broader national objectives when making decision to increase, or to use the
ETIMC facility to impact tariffs (Ports Regulator, 2022).
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The amount and timing of the ETMIC application is difficult to estimate because of the
dynamic nature of capital expenditure programmes, and volatile port volumes. Therefore, the
PRSA is in a better positioned to determine the appropriate utilisation of the ETIMC to avoid
excessive future tariff increases (NAAMSA, 2017). The PRSA did not apply the ETIMC in the
2023/24 tariff application (Transnet, 2022a). According to the Ports Regulator (2019), owing
to the muted economic outlook over the 2022/23 and 2023/24 tariff period, if necessary, the
Ports Regulator will utilise the ETIMC to achieve a tariff increase which is below the upper
6% inflation target band. This statement is an implicit intention to employ a price cap approach
to determine port tariffs. SAASOA (2021) supports the use of the price cap approach and argues
that the RR method is not appropriate as using the ETMIC to downward adjust the estimated
tariff increase as determined by the RR method may deplete the ETIMI reserves. Consequently,
future tariff spikes would not be able to be cushioned by the ETIMC but rather paid by port
users as higher tariffs. So, instead of running down the ETIMC reserves the PRSA should
consider if it is worthwhile for TNPA to renegotiate for more favourable cost of capital, and
what are the required cost-cutting measures to attain a specific targeted CPI-X tariff adjustment
(SAASOA, 2021).

Table 2.2: ETIMC Calculation (R million)

Transaction type R millicn
201213 ETIMC retained S200
201213 WACC return on ETIMC (average ETIMC across year) 20
2013/14 ETIMC openimng total 220
2013/14 Estimated ETIMC retained in 2013,/14 1378
2013/14 ETIMC closing total 2298
2013/14 Average ETIMC 16509
2013,/14 WACC return on ETIMNC 60
2013/14 ETIMC closing balance 2 358
2014715 Average ETIMC 2 358
201415 WACC return on ETIMIC 103
2014/15 ETIMC closing balance 2 466
2015/16 ETIMC Utilised =150
201516 WACC Return on ETIRMC 108,55
20168/17 WACC return on ETIMMC 112
2016/17 ETIMC Total 2 537
2017/18 WACC Return on ETIMC 110
2017/18 ETIMC Utilised -681
201718 ETIMC Total 1 966
201819 WACC Return on ETIRMC 147F
2018/19 ETIMC retained 345
2018/19 ETIMC Total 2 458
201=2/20 WACC Return on ETIRMC 161
2012,/20 ETIMC Retained 539
2012/20 ETIMC Total 3 158
2020,/21 WACC Return on ETIRMC 211
2020/21 ETIMC Utilised -367F
2020/21 ETIMC Total 2 802
2021 ,/22 WACC Return on ETIRMC 149
2021,/22 ETIMC Utilised -1 201
2021,/22 ETIMC Total 1 750
2022,/23 WACC Return on ETIRMC =3
2022,/23 ETIMC Retained J Utilised -1 188
2021,/22 ETINMIC Total 645

Source: Ports Regulator (2021:23)
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Table 2.2 above shows the calculation of the ETIMC and the closing balance at the end of the

tariff year.

The RR methodology was augmented with the ETIMC to avoid excessive future tariff
increases, thereby enable the smoothing of exorbitant tariff hikes over multiple periods in the
future. The COVID-19 pandemic severely disrupted international trade and as result port
volumes and port tariffs were impacted negatively. Therefore, in the 2022/23 tariff year the
PRSA reached a decision to use R1.188 billion from ETIMC facility to provide some respite
to port users. As a result, only R645 million is left in the ETIMC facility (Ports Regulator,
2021). The ETIMC reserves will soon be depleted unless significant revenues are retained in

the facility.

1.3.8. Weighted Efficiency Gains from Operations (WEGO)

While the RR methodology known for ensuring a fair and reasonable rate of return related to
the cost of capital, it has a few well-known disadvantages that weakens its’ effectiveness
(Chasomeris, 2015; Gumede and Chasomeris, 2017). Moreover, the modifications
incorporated into the RR methodology such as the claw back further discourage efficiency and
competitiveness because they detract gains from profits derived from improved efficiency and
competitiveness as well as higher market volumes. As a result, to circumvent this drawback
the Ports Regulator of South Africa augmented the RR methodology with an efficiency
incentive component in the form of Weighted Efficiency Gains from Operation (WEGO). The
WEGO component “allows up to 5% additional profit to the National Ports Authority (the
NPA) for a 10% increase in year-on-year improvements on a basket of key performance
indicators (KPIs), and similarly up to 5% decrease in profit for a 10% decline in performance.”

(Ports Regulator, 2018b:1).

Whilst “the inclusion of an efficiency incentive component in the RR methodology will have
positive results, these will only materialize over the long term. Therefore, this necessitates an
approach that will immediately reflect and distinguish between volume gains (or volume
losses) attributable to efficiency effects and underlying market forces. The introduction and
continued improvement of the Terminal Operator Performance Standards (TOPS), Rail

Operator Performance Standards (ROPS), Road Operator Performance Standards (HOPS), as
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well as the Marine Operators Performance Standards (MOPS), is very important to the
Regulator” (Ports Regulator, 2020a:22).

1.4.Research problem

In South Africa, the government regards the maritime industry as a catalyst for economic
growth and acknowledges the need to promote a competent and adequate transport system
(Gumede, 2012). However, port costs in South Africa are high by global standards and this has
an adverse effect on the nation’s economic growth and port competitiveness. While earlier
studies proved that port costs in South Africa were amongst the highest in the world (Ports
Regulator, 2014), the latest Global Port Comparator Study (GPCS) by the South African Ports
Regulator found that relative port costs in South Africa have improved but they remain
elevated. For instance, during 2020/21 the total TNPA costs to users in container ports were
38% above the global sample average down from 360% in 2012/13. While the total port costs
for automotive were 20% below the global sample average down from 246% above the average
in 2012/13, cargo due in this sector remained high at 73% above the global sample average in
2020/21, down from 743% in 2012/13. In contrast, the report shows that total port costs for
bulk commodities are considerably lower than the global sample averages. The total port costs
for iron ore and coal were 54% and 50% respectively below the global sample average during
2020/21 having been 31% and 43% respectively lower than the global sample averages in
2012/13 (Ports Regulator, 2020b).

Historically, after carefully considering the TNPA Tariff Application, the Ports Regulator
almost never grants TNPA the requested tariff increase. The Ports Regulator either approves a
lower average tariff increase or often grants TNPA a 0% tariff hike. This, in turn, creates price

uncertainty and negatively affects port users’ ability to estimate their expenses.

Against this background, it is evident that there is a desire and a need to reduce port authority
charges, in particular cargo dues that are still 166% above the benchmarked mean and a need
to implement a tariff strategy that continues to work towards the PRSA goal of cargo dues that
are 36% below the benchmarked average. Additionally, in South Africa, the South African
Reserve Bank uses inflation targeting and aims to keep inflation as measured by the consumer
price index (CPI) between 3 and 6%. As such, the PRSA aims to keep TNPA price increases
below the upper band of 6%. In most years PRSA has been able to use the RR model to ensure

weighted average tariff adjustments that are below 6% (Grater and Chasomeris, 2022).
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This study aims to evaluate the key components of the RR tariff methodology to determine
appropriate port prices. The study intends to dissect Asset beta, RAB, tax, and ETIMC
components and recalculate TNPA’s required revenue tariff application for 2023/24 using
adjusted input components informed by an evidence-based preliminary empirical and
theoretical literature analysis. As such, the study will explore a range of possible future
alternatives and analyse the consequences of possible decisions and actions which might be
taken. This will establish a sound theoretical foundation for each scenario and relies upon in-
depth analysis. The rationale is to fill gaps in research by producing comprehensive information

around the subject matter.

1.5.Research Questions of this study

1. What are the main concerns regarding the Revenue Requirement pricing methodology
for ports in South Africa?

2. What are the main factors that drive port prices in South Africa?

3. What is the justification for using alternative values of the Regulatory Asset base, Asset
beta, tax, and ETIMC to recalculate TNPA's revenue required and tariff adjustment for
2023/24?

4. What would be the effects of using adjusted values of the Regulatory Asset base, Asset
beta, tax, and ETIMC on the Transnet National Ports Authority’s revenue required and
port tariffs?

5. How can the accuracy of the components of the revenue required methodology and port

pricing in South Africa be improved?

The study intends to evaluate the Asset beta, RAB, tax, and ETIMC components and
recalculate TNPA’s required revenue tariff application for 2023/24 using adjusted input
components informed by an evidence-based preliminary empirical and theoretical literature

analysis.

1.6.Research Objectives of this study

1. To evaluate the Rate of Return Pricing Methodology used to calculate the 2023/24
National Ports Authority's tariffs.
2. To identify the main factors that influence TNPA prices in South Africa.
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3. To justify using alternative values of the Regulatory Asset base, Asset beta, tax, and
Excessive Tariff Increase Marin on port prices.

4. To use scenario analysis to recalculate Transnet National Ports Authority's revenue
required and tariff adjustment for 2023/24 using alternative values of Regulatory Asset
base, Asset beta, tax, and Excessive Tariff Increase Margin Credit.

5. To provide recommendations to improve port pricing in South Africa and the accuracy

of the components of the revenue required pricing methodology.

1.7.Importance of the study

The significance of this study is to understand and advance knowledge of the RR tariff
methodology applied by the South African Ports Regulator on TNPA and how it can be
enhanced to lower the cost of doing business, facilitate trade, and foster economic growth. The
study will make a valuable contribution in the discourse of an efficient and effective transport
system. The study is, therefore, of interest to the South African Ports Regulator, Transnet

National Port Authority, the Department of Transport, and other stakeholders.

1.8.Research Methodology

This dissertation mainly adopted a quantitative scenario methodology. This study will re-
calculate the National Ports Authority’s required revenue tariff application for 2023/24 using
adjusted input components (i.e., the Regulatory Asset Base, Asset beta, Tax Rate, and
Excessive Tariff Increase Margin Credit) informed by an evidence-based preliminary empirical
and theoretical literature analysis. Amer et al., (2013) state that quantitative scenario-building
methods extensively use statistical and computational tools. A quantitative scenario analysis
approach is appropriate for this study because it uses computational tools and numerical data
of reduced or concentrated factors to explore alternatives that could improve and enhance

sustainability.

1.8.1. Research Design

Creswell and Creswell (2009) describe research design as a strategy and a process for research
that informs broad assumptions as well as detailed data collection and analysis methods. Leedy
and Ormrod (2015) define research design as an approach to solving a research problem. This
study will identify and explain common steps involved in the different scenario generation
methods and classify them into broad themes to develop a comprehensive scenario generation

framework to structure the approach and process of the study. In turn, this framework will be
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used to recalculate the TNPA required revenue tariff application for 2023/24 using alternative
values of the Regulatory Asset base, Asset beta, tax, and Excessive Tariff Increase Margin

Credit on port prices to demonstrate that there is scope to significantly reduce port tariffs.

1.8.2. Data Collection Methods

This dissertation relied purely on secondary data that was collected, analyzed, and synthesized.
Secondary data include data that has been previously collected by other researchers for another
primary purpose and will be analysed to be reused to solve a specific research problem
(Vartanian, 2010; Martins et al, 2018). Secondary data include published research, academic
journals, internet articles, media reports, and data which been manipulated and analysed for
other purposes than those of the current study (Assessment Capacities Project, 2012).
Accordingly, this research used secondary data that is in the public domain and accessible
through various websites and databases. Specifically, this study used relevant academic
journals, published research, reports, books, and articles to assess the key factors that influence
port prices in South Africa. Organizations as such The Ports Regulator of South Africa,
Transnet, University of KwaZulu Natal (UKZN) will be used as information sources.

1.8.3. Data Analysis Methods

The study will make use of Microsoft Excel (MS Excel) to perform scenario analysis as well
as sensitivity analysis. This study will recalculate TNPA’s required revenue tariff application
for 2023/24 using adjusted input components informed by an evidence-based preliminary
empirical and theoretical literature analysis. This will establish a sound theoretical foundation

for each scenario and relies upon in-depth analysis.

1.9.Dissertation Structure

Dissertation Structure

e Chapter 1 (Introduction) — This chapter provides an introduction and overview of South
Africa’s port pricing history. It also covers the research problem statement, research
aims, and objectives, the importance of the study, as well as the research methodology.

e Chapter 2 (literature review) — This chapter covers the literature review which focuses
on port pricing, port pricing objectives, port pricing approaches, the Rate of Return
methodology, systematic risk, and the key factors that influence port prices in South
Africa.
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Chapter 3 (Research Design and Methodology) — This chapter will provide
comprehensive information on the research methodology, data collection, and analysis
method.

Chapter 4 — (Scenario generation and analysis). The chapter reports on the scenario
analysis and assesses the outcomes of a range of possible future alternatives.

Chapter 5 (Conclusion) — This chapter will include the conclusion of the study and
present recommendations. In addition, this chapter will propose areas for future

research.
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CHAPTER 2: LITERATURE REVIEW
2. Introduction

This chapter will provide a summary of the review of literature that presents the most
authoritative scholarship on the research problem. Specifically, this chapter covers port pricing
literature in relation to port pricing objectives and different port pricing approaches with a
particular focus on the value-based approach also referred to as the financial or the rate of
return approach. In addition, this chapter will review the rate of return pricing methodology for

ports in South Africa.

2.1. Port Pricing

Port pricing has gained more attention from academics in the field of port economics. Acciaro
(2013) asserts that efficient port pricing plays a key role in facilitating trade and economic
growth. That is, port efficiency has a positive impact on port throughput, and therefore, is an
important contributor to economic growth (Dwarakish, and Salim, 2015; Rodrigue and
Notteboom, 2020).

While most ports have considerable market power, they are now more inclined to become more
competitive in response to external shocks and constantly changing global market conditions.
Port competitiveness is a function of a myriad of factors as such; “port and terminal handling
charges, water draft, geographical location, feeder and multimodal connectivity, service,
predictability reliability and stability, client relationship management, and communication”
(Bandara, Nguyen, and Chen, 2013:11).

According to Bandara (2015), port pricing is one of the basic yet fundamental decisions
confronting port stakeholders, as it directly and significantly affects two vital aspects of
seaports, namely profitability and competition. By contrast De Martino and Morvillo (2008)
and Scaramelli (2010) maintain that the views of most port stakeholders have changed from
giving more importance to aspects that are related to infrastructure and pricing thereof to
quality of service, reliability, and flexibility. They argue that it is on this basis that, although
most cost elements are relevant, it is generally acknowledged that cost elements are no longer

significant in the choice of a port or terminal.

On the other hand, Aronietis, Van de VVoorde, and Vanelslander (2010:18) “identified different

criteria as important for port selection for different actors. The authors argue that shippers
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frequently mention (in order of citation times) costs, operations quality, and reputation, and
port location as important in port selection. For shipping companies, the port selection decision
is influenced by (in order of citation times) cost, location, port infrastructure and facilities, and
port operations quality and reputation. For terminal operators, key port selection determinants
are (in order of citation times) port infrastructure and facilities, port operations quality and
reputation, cost, location, intermodal/hinterland links, port information systems, congestion in

port and, efficiency.”

In South Africa, while earlier studies showed that port costs were amongst the highest in the
world (Ports Regulator, 2014), the latest Global Port Comparator Study (GPCS) by the Ports
Regulator of South Africa (to be referred to as “the Ports Regulator’”) found that relative port
costs in South Africa have improved but they remain elevated. For instance, during 2020/21
the total TNPA costs to users in container ports were 38% above the global sample average
down from 360% in 2012/13. While the total port costs for automotives were 20% below the
global sample average down from 246% above the average in 2012/13, cargo due in this sector
remained high at 73% above the global sample average in 2020/21 down from 743% in
2012/13. In contrast, the report shows that total port costs for bulk commodities are
considerably lower than the global sample averages. The total port costs for iron ore and coal
were 54% and 50% respectively below the global sample average during 2020/21 having been
31% and 43% respectively lower than the global sample averages in 2012/13 (Ports Regulator,
2020b).

Meyiwa and Chasomeris (2020) state that port costs in the history of TNPA have mainly been
recovered from cargo owners, whereas shipping companies pay lower tariffs compared to the
global benchmarked average. TNPA is of the view that allocating a large share of costs to
shipping lines will make South African ports unattractive and they will invariably pass the
higher costs to cargo owners. The authors also show that the costs allocated to cargo owners
have been declining over the years, but they still contribute the largest share of TNPA revenue

(Meyiwa and Chasomeris, 2020).

The different criteria used by different port users for port selection identified by Aronietis et al
(2010) show that shipping companies and shippers are more price elastic than terminal
operators. These different criteria for port selection can be used to inform cost allocation among
port users. Therefore, based on the different criteria for port selection, port authorities should

aim to recover the bulk of the revenue from terminal operators as they are more price inelastic.
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However, terminal operators will invariably pass on the higher costs through higher Terminal
Handling Charges (THCs). This issue can be addressed through the regulation of Terminal
Handling Charges.

2.2. Port Pricing Objectives

When structuring pricing policies and setting tariffs, ports usually attempt to take into
consideration the “following pricing objectives: (i) to promote the most efficient use of the
facilities, (ii) to retain the benefits resulting from investment within the country, and (iii) to
recover sufficient revenue to meet financial objectives. Other objectives of port pricing
objectives include reducing total logistics costs from a national point of view; increase market
share in selected markets; offering an incentive to port users to enhance their facilities and
services; and ensuring that the tariff is both pragmatic and simple” (ESCAP, 2002:5; and
UNCTAD, 1995:20).

2.3. Port Pricing Approaches

Port pricing structure generally reflects the history and traditions of each port. UNCTAD
(1995) regards port pricing as a strategic instrument with three approaches to port pricing,

namely cost-based, value-based, and strategic pricing.

2.3.1. Cost-based Approach

The economic approach advocates for marginal cost pricing, and considers the effects on all
parties, including benefits and costs to others. The cost-based approach, particularly marginal
cost, has received significant attention compared to the other port pricing approaches
(UNCTAD 1995; Bandara, Nguyen, and Chen 2016). Proponents of marginal cost pricing
argue that it is appropriate for efficient port pricing as ports are characterized by substantial

fixed costs and marginal costs are low (Suwanpargpraek 1988; Haralambides 2001).

Marginal cost pricing, however, has some problems. First, according to Haralambides (2002,
cited in Gumede and Chasomeris 2018), it is difficult to estimate and distribute the marginal
costs. Second, marginal cost pricing is suitable in a perfectly competitive market. But the port

industry is characterized by a monopoly (Goss & Stevens 2001; Meersman et al., 2003).

Mchizwa (2014) states that marginal cost pricing is complex but full cost recovery based on

the user pays principle is more pragmatic. Gumede and Chasomeris (2018) explain that it is
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generally accepted that there cost recovery for port infrastructure in paramount. With respect
to South Africa’s ports, over and above full cost recovery, a risk-related rate return on

investment is permitted by the Ports Regulator.

2.3.2. The Strategic Approach

Strategic port pricing is based on the principle that port charges are associated with the port’s
strategic objectives. Consequently, the strategic pricing approach can be a very useful
instrument in achieving the ports strategic objectives and plans. In some instances, the port’s
strategic objectives inform the approach to differentiated port charges (UNCTAD, 1995).
Wilmsmeier (2012) holds that the decision by a port to use the strategic approach may also be
influenced by a long-term strategy aimed at expanding the market or the objective to maximise

profits from a particular user group.

2.3.3. Value-based Approach

The value-based approach also referred to as the financial or the rate of return approach bases
prices on accounting costs to generate a profit. This pricing approach seeks to generate
adequate revenues to cover all costs incurred in providing services and facilities, including
expenditure on infrastructure (UNCTAD, 1995).

The effectiveness of value-based tariffs is assessed by how efficiently the tariff structure
differentiates between different port users. Different tariffs for dry bulk, liquid bulk, containers,
and breakbulk cargoes may be applied to differentiate between cargoes in accordance with their
value and price elasticity (ESCAP, 2002).

The literature review in relation to value-based approach focuses on the regulation on the rate

of return in much more detail in section 2.4.1 below.

2.4. Pricing Models

There are three main pricing models that are used by most regulated utility firms, namely Rate
of Return (ROR), Price Cap, and Sliding-Scale. While the ROR regulation is widely used by
most utility firms it is often criticised for being inefficient and having high administrative costs.
The main alternative to the ROR regulation is price cap regulation, where the regulator sets the

price level that a company cannot exceed, and then permits the regulated entity to retain any
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profit it generates in the price regulation period through improving its cost efficiency
(Alexander and Irwin, 1997; Liston, 1993). However, price-cap regulation also has its

limitations as discussed in more detail below.

2.4.1. Rate of Return Regulation

The “rate of return regulation (ROR), a form of cost-plus regulation, is often used by regulators
to determine fair and equitable prices for utility companies. This is because they provide the
company the opportunity to recover the costs it has incurred in providing services. Moreover,
customers are protected from paying prices that would generate monopoly profits for the
organisation” (Jamison, 2007:1). Ports, such as TNPA, also employ ROR regulation to achieve
efficient pricing and become more competitive. Ports, particularly those that are self-financing,
need to operate efficiently and effectively, and generate a sufficient and commercially
acceptable ROR (OECD, 2011).

While the rate of return regulation is renowned for ensuring a fair and reasonable rate of return
related to the cost of capital, it has a few well-known shortcomings that weaken its’
effectiveness. For instance, the rate of return regulation is criticized for disincentivising
companies to operate efficiently. Also, the rate of return regulation places significant
importance on cost recovery, thus, the company could be tempted to increase its returns by
making unnecessary infrastructure investments. This phenomenon is called the Averch-
Johnson effect (Jamison, 2007; Kirkpatrick, and Parker, 2004).

Truen (2022:30) argues that regulators using the rate of return method regularly monitor
performance to improve efficiency and prevent overinvestment, and sometimes incorporate
“efficiency incentives in the regulatory structure. This has been the case in the South African
ports system, where the Ports Regulator has introduced an efficiency incentive called the
Weighted Efficiency Gains from Operations (WEGO).”

Clearly, the rate of return regulation has several advantages and disadvantages. It is, therefore,
important to assess whether a rate of return regulation is appropriate and suitable for achieving
pricing objectives of ports. Jamison (2007) submits that “there are five traditional criteria for
determining whether a rate of return is appropriate. The first is whether the rate of return is
sufficient to attract capital to invest in capital expenditure. A second criterion is the realization

of efficient management practices. The third criterion measures efficient utilization of services.
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A fourth criterion is rate consistency, stability, and predictability, which in turn allows
customers to forecast their expenses. The last criterion is fairness to investors.” It would be an
insightful exercise to assess the South African Ports’ rate of return regulation method against

these criteria to determine whether it is appropriate.

2.4.2. Price Cap Regulation

The use of price cap regulation by many countries has been increasing in over the last decade
as it is perceived to incentivise firms to be more efficient (Jamison, 2009). In general, price
caps are designed to encourage firms to be more efficient thereby revealing their actual efficient
production costs over time (Kirkpatrick et al., 2005). Liston (1993:25) states that “price-cap
regulation, by which ceilings (“caps”), based on indices of price and technological change are
imposed, below which the regulated firm has full pricing freedom.” Under the price cap
approach, the regulator to sets the price level that a company cannot exceed, and then permits
the regulated entity to retain any profit it generates in the price regulation period through
improving its cost efficiency. This regulated price is adjusted annually by the inflation rate plus
or minus a specific amount and notwithstanding the firm’s profitability (Alexander and Irwin,
1997). For instance, prices of the regulated entity are set to increase by the rate of inflation,
which is usually the Consumer Price Index (CPI), less the efficiency gain factor, X Therefore,
the price setting rule is CPI-X. The regulated entity is then allowed to earn excess revenues

given that it can reduce costs by more than the X factor (Kirkpatrick et al., 2005).

Kirkpatrick et al., (2005:6) states that “the more stable and secure the environment for
investors, the lower the cost of capital and the greater should be the level of investment funds
from both domestic and foreign investors attracted into the industry.” Unlike the rate of return
regulation, under the price cap regulation profits may be volatile and are not guaranteed,
leading to an uncertain environment for investors. Consequently, as beta represents the firms’
systematic risk, price cap regulation tends to exhibit higher betas than rate-of-return regulation
(Alexander and Irwin, 1997). Therefore, in contrast to the rate of return regulation, the price
cap regulation is expected to have a higher cost of capital. Thus, price cap regulation is not
perceived as an ideal pricing method for capital intensive utility firms that require substantial
investment funds, and it is regarded as a major limitation in the context of economic
development (Kirkpatrick et al., 2005). Cowan (2002) also argues that price-cap regulation

may be more suitable for industries with excess capacity and without significant investment
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needs to expand. Moreover, price cap regulation is said not to be suitable for most developing
countries as they appear have inadequate regulatory capacity, incompetent personnel, and
appropriate laws to support regulatory reliability. This is attributable to the fact regulatory
organisations in developing countries are usually short-staffed, and they lack the required

resources and funding to provide sound regulatory oversight (Kirkpatrick et al., 2005).

The main advantages of the price cap regulation compared to the rate of return approach they
include: (i) lower administrative costs, (ii) reduction of the Averch -Johnson effect, and (iii)
fewer public consultations which lead to an incentive to minimize costs. In contrast, price-cap
regulation also has the following limitations: (i) due to incentives to lower costs the regulated
entity may be tempted to compromise the quality of service in order to generate larger, (ii)
when the price cap is set too high results in the reduction of consumer surplus, (iii) price cap
regulators have autonomy when determining price caps because they are not required to make
public the rate of return. This may result in the regulated entity capturing the regulatory process,
(iv) the absence of public consultations denies stakeholders a platform and an opportunity
communicate their views and undermines pricing (Brian, 2010; Kirkpatrick et al., 2005).

2.4.3. Sliding-Scale Regulation

Most countries implement a combination of the rate of return regulation and price cap
regulation which is called Sliding-Scale (SS) Regulation. Under this hybrid method a price cap
is set, and the regulated entity may retain all revenues if the rate of return on investment is
below a specific level but if the rate of return is above that specific level the regulated entity
must share profits with consumers through reducing prices (Braeutigam and Panzar,1993;
Kirkpatrick et al., 2005). Braeutigam and Panzar (1993:197) state that “under SS regulation it
is necessary to calculate firm rates of return and to suffer many of the associated accounting
and monitoring problems.” Therefore, SS regulation is ideal if the regulator wants to implement
price cap regulation but keep getting access to information that the rate of return regulation

requires.

There are different pricing models available to utility firms with large capital requirements. It
is incumbent on utility firms to use the appropriate pricing model to guarantee efficient port
pricing to sustainably provide key infrastructure and facilitate trade and lower the cost of doing
business. The next sections will discuss the underlying reason for poor investment in port

infrastructure.
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2.5. Underinvestment in South Africa’s Ports

The rate of return pricing methodology which is used by TNPA to set port tariffs is often
criticised for encouraging entities to overinvest in infrastructure because it assures the recovery
of all costs incurred plus a return on capital to compensate investors. Despite this, although
TNPA makes significant profit margins, there is significant underinvestment in South Africa’s
Ports. In turn, this undermines South Africa’s trade competitiveness and economic growth and
development prospects. The underinvestment in South Africa’ ports is mainly attributable to
the fact that TNPA revenues and profits are not being sufficiently ploughed back into the ports
system mainly due to governance issues coupled with inadequate pricing. Transnet’s
centralised organisational structure, where the Group Chief Executive (GCE) and the board of
directors take decisions for all operating divisions, allows the organisation to redistribute
profits between operating divisions (Meyiwa and Chasomeris, 2020). Also, Meyiwa and
Chasomeris (2020) explain that while port users are in support of cross-subsidisation within
the port sector, they however argue that the bulk of TNPA’s profits are used to cross-subsidise
other less profitable Transnet divisions rather than being reinvested into the ports sector to
maintain and upgrade critical infrastructure. As a result, capital requirements in the port sector

remain significant.

The Ports Regulator demonstrated that over a six-year period from 2010 to 2015, TNPA had a
cumulative underspend on their Capital expenditure programme of more than R8.6 billion
(Chasomeris, 2020). Chasomeris and Gumede (2020) show that “from 2016/17 to 2018/19
TNPA annual profit before tax increased 155% from just over R2.9 billion in 2017 to more
than R7.4 billion in 2019. Over the same period, TNPA was granted an increase in CAPEX
from R4.1 billion to R5.4 billion. Actual capital expenditure, however, declined 55% from just
over R2 billion to R905 million. The decline in investment into the ports system is not
consistent with TNPA’s planned increases in capital expenditure and is a major concern to port
users, the Ports Regulator and TNPA”. Grater and Chasomeris (2022), explain that during
2019/20 actual capital expenditure on port infrastructure somewhat increased to R1.598 billion.
However, the effect of COVID-19 pandemic and the lockdown’s impact on economic activity
contributed to the significant decrease in investment spending to R684 million in 2020/21. As

of 2021/22 the cumulative underspending in Capex is a staggering R7.187 billion.
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Figure 2.1. TNPA Capital Expenditure Trends
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Meyiwa and Chasomeris (2020) rationalise that the corporatisation of TNPA, as required by
the National Ports Act of 2005, would eradicate cross-subsidisation between Transnet
Divisions, thereby allowing the port authority to ring-fence its’ profits for infrastructure
mvestment in the ports system. Accordingly, On 22 June 2021, the President of South Africa,
Cyril Ramaphosa, declared the establishment of TNPA as a stand-alone, wholly owned
subsidiary of Transnet with its own Group Chief Executive (GCE) and Board of Directors.

Thus far, Transnet is preparing for the incorporation of the TNPA SOC LTD. According to
Transnet (2021:127) “Transnet and the Department of Public Enterprises (DPE) are working
on the process by which the business of TNPA, including all assets, liabilities, rights, and
obligations of Transnet relating thereto, shall be transferred to the new subsidiary. This process
will determine the impact of TNPA’s corporatisation on the assets, liabilities, performance, and
cash flows in the Company’s separate financial statements. Therefore, the impact on the
Company financial statements is still to be determined”. Also, in the intervening time, an

Interim TNPA Board was appointed effective 1 July 2021 (Transnet, 2021).

2.5.1. Underlying reasons for underinvestment in South African ports

It is important to reflect on the underlying reasons behind the protracted underinvestment in

South Africa’s ports which undermines South Africa’s trade competitiveness and economic
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growth development efforts. Most of these underlying reasons were captured in the National
Freight Logistics Strategy (NFLS) of 2005, and they remain relevant (Pieterse et al., 2016).

2.5.1.1. Protracted Underinvestment in the Rail Network

During the 20th century, freight transport in South Africa placed more emphasis on achieving
political and economic objectives. As a result, the freight rail sector was protected. Specifically,
road competition was restricted by means of road freight overregulation through tonnage and
licensing requirements (Havenga et al., 2014). In 1988, the road transportation sector was
deregulated due to mounting pressure from industry and the global deregulation trend. Since
then, investment in the rail sector declined significantly and critical infrastructure and rolling
stock dilapidated. As a result, the rail sector became operationally inefficient, unprofitable, and
lost a significant market share to road, particularly general freight (Baloyi, 2014; Havenga et
al., 2014). Therefore, proceeds from Transnet’s profitable divisions, namely, TNPA and
pipelines, are being used to cross-subsidise the less profitable freight rail division to redress for
historical underinvestment in the sector. This, as a result, causes a significant investment

backlog in the port system which, in turn, weakens trade competitiveness (Pieterse et al., 2016).

In 2012, Transnet announced the market demand strategy (MDS) to reverse the historical
underinvestment in transport infrastructure. This R300 billion investment strategy was aimed
at growing and upgrading South Africa’s port and rail infrastructure over a seven-year period.
However, the strategy did not yield the envisaged results due to State Capture largely facilitated

by widespread corruption in the governance of Transnet.

2.5.1.2. Ineffective Regulation

The undercapitalization in critical freight transport infrastructure is partly attributable to a
regulatory system that is ineffective in managing pricing, promoting competition, and
eradicating cross-subsidisation. This is because economic regulation of the transport sector in
South Africa is disintegrated. While the ports, energy, and aviation sector are regulated, rail
and roads are not subjected to economic regulation (Pieterse et al., 2016). Transnet National
Ports Authority “tariffs are regulated by the Ports Regulator of South Africa, while tariffs for
Transnet Pipelines are regulated by the National Energy Regulator of South Africa (NERSA).
Transnet Freight Rail (TFR) and Transnet Port Terminal (TPT) tariffs are unregulated as they
are determined by the Transnet management (as per the shareholder compact with the

Department of Public Enterprises)” (Transnet, 2021:2).
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The existing freight rail regulatory regime in South Africa does not support volume density
and growth, efficient operational performance, and productivity. Pieterse et al., (2016:17) states
that “the freight rail regulatory regime lacks a settlement process; rules on pricing, investment
and access; and an independent regulator with legislated investigative, enforcement and
decision-making powers”. As a result, The Department of Transport (DOT) is in the process
of promulgating a Single Transport Economic Regulator (STER) Bill to promote the
development of a competitive, efficient, and viable South African transport industry
contributing to economic growth and development. The Bill aims to regulate the entire the
transport industry, namely, road, rail, aviation, and maritime transport from a pricing and

competitive perspective.

2.5.1.3. Highly competitive road freight sector that benefits from an unlevel playing field

The majority of businesses in South Africa are reliant on the services provided by the road
freight transport industry. As such, the road freight sector contributes significantly to economic
growth and development. However, there are some problems associated with road freight
transport as it is apparent that some road freight operators are more concerned with maximizing
profits above anything. It is, therefore, generally accepted by most transport industry
practitioners that the playing field between road and rail is not level. This means that the road
freight transport industry is favoured in certain ways over rail (Pieterse et al., 2016:19; Van der
Mescht, 2006:488). The following include some of the key advantages that accrue to road
freight leading to rail inability to effectively compete against the road freight transport.

First, trucks, as a group, do not contribute proportionally to motor cars for their use of the roads
and are subsidized by motor cars. This imbalanced disparity signals the need for a more
equitable road user charge for trucks. The road freight operators would lose their competitive
advantage over rail if the user pay principle had to be applied to recover the required funds
directly from them (Stander and Pienaar, 2005). Second, according to Van der Mescht
(2006:488), “an unacceptable high number of road freight vehicles are overloaded beyond the
legal limit, increasing the magnitude of imposed loads on road pavements, bridges and culverts.
In the process, life cycles of road infrastructure are reduced, which impacts negatively on road
maintenance budgets. Added to this is the cost of policing overloading, which includes not only
the capital expenditure required for installing permanent weighbridges, but also the operational
costs of manning them”. Third, Van der Mescht (2006), explain that some truck drivers choose

to use lower order roads instead of national roads to evade toll fees, weighbridges, and traffic
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police. Finally, negative externalities such as pollution, damage to roads, road accidents and

other factors are not considered into the road freight transporters’ cost base (Pieterse et al.,

2016).

These advantages enjoyed by the road freight transport industry have caused the rail freight
sector to be uncompetitive, particularly in rail friendly market segments. This not only has
implications for the protracted underinvestment in the rail freight sector but has wider

undesired effects for South Africa’s export competitiveness (Pieterse et al., 2016).

According to Pieterse et al., (2016:19), “considering the hidden costs to the taxpayer due to
overloading by unscrupulous road transport operators, government intervention is necessary to
counter the continuing abuse of publicly owned road infrastructure which is also contributed
to by the employment of undocumented foreign nationals who are often unqualified and

untrained but offering a cheap source of labour.”

This section establishes that there has been a protracted underinvest in critical infrastructure in
South Africa’s ports as TNPA have to cross-subsidise the less profitable division of Transnet.
This can be addressed by improving the economic regulation of the entire transport industry in
South Africa. The next section considers various methods of determining the correct beta for
unlisted firms such as TNPA, thereby ensuring that TNPA generates adequate revenue to invest

in and maintain port infrastructure.

2.6. Methods of Estimating Equity and Asset Betas

Section 1.3.2.4 above explains that TNPA is not a listed firm, therefore, there is no published
beta (B) which represents its’ risk in relation to the companies listed on the market. As a result,
a beta that represents TNPA’s risk under the RR methodology must be determined.
Accordingly, this section seeks to review the different methods of estimating the beta

coefficient for unlisted firms.

There are three main methods for calculating the asset beta of firms. The most used and well-
established method is to use historical data on market prices for the securities of firms and
estimate betas using regression analysis. However, this method is only available to listed firms
(Fallon et al., 2021). Other approaches include:

= Fundamental analysis of beta

= Accounting Betas

= Bottom-up analysis beta

33|Page



Figure 2.2. Methods for Estimating Beta for Unlisted Firms
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2.6.1. Fundamental analysis of beta

The fundamental approach to analysing beta presumes that the risk premium of a firm is
influenced by measurable characteristics of the firms’ business. Comparing the characteristics
of the firms’ business against other firms may provide more insight regarding the particular
risk class that a firm belongs to. Furthermore, this may allow analysts to make an indicative
estimate of the firm’s beta (Fallon et al., 2021).

There are key factors to consider that influence systematic risks in ports and other network
industries. These factors include market power, regulation, nature of the customer / product,
the type of business environment that in the firm operates in, income elasticity of demand /
revenue risk, degree of operating leverage, degree of financial leverage, contracting, real
options, Covid-19 pandemic (Fallon et al.,, 2021; Incenta Economic Consulting, 2020;
Synergies Economic Consulting, 2017; Damodaran, 1999).

Several researchers have studied the association between betas and fundamental factors. For

instance, Rosenberg and Marathe (1976) argue that fundamental information relating to an
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entity can be used in addition to historical beta estimates to provide enhanced estimates of
future betas. Fundamental analysis of beta can be very useful in estimating betas. Once a
regression beta has been estimated, fundaments can be used to adjust and correct the regression
betas reflect the current fundamentals of the firm (Damodaran 1999).

Lally (2000) maintains that, despite adjusting for financial leverage, correction for other
fundamental factors that have an impact on beta is not reassuring due to the absence of
theoretical formulas and continuing debate about the appropriate formula. Nonetheless, it is
general practice to adjust and correct comparator betas subjectively to take into consideration
the influence of some of the fundamental factors. Lally also proposes that econometric methods
could enable for statistical corrections of the direct recognition of other explanatory variables.
The next section discusses the fundamental factors that are likely to affect systematic risk of

ports and the direction of the influence in detail.

2.6.1.1. Market Power

In general, a port has market power if it has a sustained high market dominance. In the
European Union (EU) competition law a port is deemed to have market power if it has the
liberty, to a significant extent, to behave independently of its customers and competitors.
Several factors are important when examining whether ports have market power. These
including the level of existing competition, the threat of potential competition, and the extent

of buyer power (Incenta Economic Consulting, 2020; OECD, 2011).

The empirical findings in this subject matter are mixed. Sullivan (1982) maintains that
significant market share is associated with lower asset betas. This assertion stand to reason as
the volatility of returns for a dominant company with significant market power is likely to be
low due less competition. On the other hand, Curley et al (1982) finds no link between market

concentration and asset betas.

2.6.1.1.1. Port Competition

Port competition is classified into intra-port and inter-port competition. The former refers to
competition between ports and the latter refers to competition between port terminals or
ancillary service providers within the same port (Mchwiza, 2014). Most ports are not
significantly affected by intra-port competition because they enjoy a considerable degree of
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market dominance within a confined hinterland. Conversely, “a recent trend has been the
increasing number of the major world shipping alliances encouraged by muted profitability and
excess capacity, which has consolidated negotiating parties and decreased the bargaining
power of ports. This, as a result, has created an incentive for alliances between ports. Despite
this, the effect of market power on systematic risk is insignificant and has a relatively neutral
bearing on the relative systematic risks on ports” (Incenta Economic Consulting, 2020:32).
Similarly, Frontier Economics (2019) investigated the claims pertaining to actual and potential
competition confronted by ports and found that ports have little competition and their actual or

potential future exposure to competition cannot justify a higher-than-average beta.

In the case of South Africa, ports are assessed to be less risky in contrast to the global average
for ports due of the complimentary system of ports and associated tariff structure that
differentiates between different port users and enables cooperation between ports instead of
competition and diversification and distribution of costs, revenues, and risks throughout the

ports system (Gumede and Chasomeris, 2017).

2.6.1.1.2. Threat of potential competition

Despite the prevailing level of competition between ports, the degree of potential competition
is also important for determining market power. The threat of entry by new ports, to a certain
degree, restrict the abuse of market power of existing ports. Ports usually abuse their market
power through excessive pricing of port services. This phenomenon occurs when ports charge
a price which is unreasonably exorbitant because it not commensurate to the economic value
of its” port services. Consequently, excessive port pricing which is unfavourable to port users
because they must pay unduly higher prices for port services leads to high costs of doing
business and reduces social welfare owing to the allocative inefficiency triggered by the higher
prices. However, barriers to entry are generally significant, particularly for ports that are highly
integrated into logistics networks and supply chains. In turn, this reinforces the market
dominance of ports (OECD, 2011).

2.6.1.1.3. The Buying Power of Customers

The buying power of customers is generally measured by price elasticity of demand (Lally,
2003). Intuitively, industries with customers should exhibit higher (lower) price elasticity of
demand have greater (less) systematic risk and therefore have higher (lower) asset betas.
According to Notteboom et al (2022), various market segments and port users have different

36| Page



price elasticities because they respond differently to price changes. Some port users have no
choice but use a particular port either due to the absence of alternative ports or because a
decision to use a different port would result in high switching costs. In contrast, other port users
are relatively flexible with respect to the port selection decision and highly responsive to
changes in port prices and tariffs. Oum et al., (1990) argue that transportation tends to be
inelastic because it is a derived demand except for some freight shipments depending on the
level of intermodal competition. Transport demand, that is, tends to be more inelastic in
countries with less intense intermodal competition. Suykens and Van de VVoorde (1998) state
that total port costs contribute a small share to the total costs of the entire logistics chain. As a
result, overall demand for port services is inelastic. However, the demand elasticity for a
specific port is high because of a high likelihood of switching one port for another. A study
conducted by Haralambides (2002) calculated by how much container volumes would change
if dredging costs were borne by Hamburg port users through user charges showed that in
Europe port users are very sensitive to price changes for port services. The study also revealed
that a 10 Euros (about 5%) increase in terminal handling charges per TEU would result in a
15.3% (about half a million TEU) decrease in container volumes.

In the South African context, a research thesis by Mchizwa (2014) assessed the sensitivity of
the port users to port price changes and demonstrated the potential impact of future price
changes on the South African transport system and economic growth. Firstly, the study showed
that the relationship between dry bulk import and exports handled in South Africa’s ports
system and port charges is weak. Secondly, it demonstrated that there is no statistically
significant association between break-bulk imports and exports and port prices. Finally, it
revealed that container exports and imports have a strong negative correlation with port prices.
Specifically, a 1% increase in container imports cargo dues proved to result in a 1% decrease
in container imports. Therefore, the demand for container imports is relatively unit elastic
because the estimated elasticity is slightly above 1 in absolute value. In respect of container
exports, a 1% increase in cargo dues will led to a 0.37% decrease in container export volumes,
other things remaining constant. Consequently, container exports are price inelastic because
the elasticity for container exports is less than 1. While the price elasticity of demand in South
Africa’s ports for container imports is relatively unit elastic, the price elasticity of demand for
the other commaodities is very low. This suggests that South Africa’s ports should have a lower
beta.
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2.6.1.2. Regulation

Lally (2003) argues that industries whose prices are subject to the rate of return regulation
should be less responsive to real GNP fluctuations, because the regulatory process is intended
to bring about a fixed rate of return. Rosenberg and Guy (1976) states that these types of firms
have amongst the lowest betas after considering several firm specific variables. Similarly,
according to Incenta Economic Consulting (2020), in cases where revenue cap regulation has
been imposed on industries with a high degree of market dominance as such energy and water
distribution and transmission, this has had a buffering effect on cash flows, and therefore a
lower asset beta is observed. The buffering of cash flow for regulated entities occurs where a
regulator sets prices that are substantially lower than what the entity would charge if
unregulated and configures the regulatory system to protect the regulated entity from market
risk. That is, prices are reviewed periodically and readjusted based on updated estimates of cost

and other forecasts

In contrast, Alexander et al. (1996) demonstrates that utilities subject to the United Kingdom
type of regulation which sets prices for five years have substantially higher average asset betas
than for utilities subject to United States style of regulation which sets prices for only a year.
According to Lally (2002), most of the difference in asset betas is due to the disparities in
regulatory regimes and some to market leverage differences.

This suggests that industries that are regulated through a revenue cap regime, such as South
Africa’s ports, have reduced exposure to market risk and by consequence should have a lower-
than-average asset beta. Moreover, the inclusion of the Claw-Back and Excessive Tariff
Increase Margin Credit (ETIMC) by the Ports Regulator in the RR methodology as well as the
intrinsic public nature of TNPA lowers South Africa’s ports’ exposure to market risk and
thereby compels Regulator to use a Beta significantly lower than proposals such as the
Johannesburg Stock Exchange (JSE) top 40 (Ports Regulator, 2013a). Specifically, the Claw-
Back ensures that TNPA and port users are not subjected to unfair gains or losses due to
inaccurate forecasting, imperfect information, and economic shocks. The ETIMC is to avoid
excessive future tariff increases, thereby enable the smoothing of exorbitant tariff hikes over
multiple periods in the future, and to take countercyclical tariff decisions during periods of
subdued economic activity (Ports Regulator, 2020a).
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2.6.1.3. Nature of the customer and product

There are two important aspects that must be considered when assessing “the impact of the
nature of the customer and product on systematic risk. First is the difference between private
and public sector demand. Industries producing a product that is exclusively demanded by the
public sector should be less responsive to real GNP fluctuations than for industries producing
a similar product but exclusively demanded by the private sector, because public sector demand
is less responsive to real GNP fluctuations. A second aspect relates to the customer
composition. Household or personal customers are less responsive to GNP shocks while

business customers are more sensitive to GNP fluctuations” (Lally 2003:20-21).

Likewise, according to Incenta Economic Consulting (2020), industrial and commercial
customers are generally more sensitive to economic cycles than residential customers because
Industrial and commercial business is directly linked to economic activity. Ports rely
exclusively on industrial and commercial customers which makes them susceptible to
economic cycles. Additionally, when studying the systematic risk of ports, it is important to
appreciate the composition of cargo because this will have a significant influence on the

relative level of systematic risk.

2.6.1.3.1. Containers

For instance, containers which contain mainly high-value manufactured goods generally
exhibit a high degree of pro-cyclicality, and therefore have a higher level of systematic risk.
The pattern of trade of motor vehicles mirrors that of imports and exports of high-value luxury
goods through containers, but with a greater level of pro-cyclicality (Incenta Economic
Consulting, 2020; Haugh et al., 2010)

2.6.1.3.2. Energy Commodities

In general, the degree of energy consumption in advanced economies is relatively higher than
those of developing economies. This confirms that the use of energy directly influences
productivity, economic activity, and development. Energy consumption, therefore, plays a
crucial role in increasing economic growth directly, and via export promotion indirectly.
(Thapa-Parajuli et al., 2021; Samawi et al., 2017). Consequently, exports and imports of energy
commodities as such crude oil, coal, and Liquid Natural Gas (LNG) have a relatively higher

systematic risk because they are positively associated with economic cycles. In contrast,

39|Page



Incenta Economic Consulting (2020) maintains that energy cargo can have a relatively low
systematic risk as the price element that generates systematic risks for producers does not

impact ports except when the loading rate is linked to the energy commodities’ price.

2.6.1.3.3. Agricultural Commodities

Trade of agricultural commodities such as grains which are classified as bulk cargo, and break
bulk are indispensable necessities, and their value and consumption is determined by erratic
weather patterns. As a result, they appear to have a trivial if any relationship to the economic
cycles (Incenta Economic Consulting, 2020).

2.6.1.4. Income elasticity of demand / revenue risk

According to Incenta Economic Consulting (2020:44) “income elasticity of demand and the
revenue risk is a decisive determinant of systematic risk. Income elasticity of demand tends to
be higher for industrial and commercial customers and supports the observations made above
regarding the nature of the customer and product. While it would be difficult to determine the
various income elasticities of demand for many industries, it is possible to deduce some
appreciation of relative sensitivities by studying the performance in Return on Assets (ROA)
recorded during the global economic crisis.”

Lally (2003) argues that firms that produce essential products with low-income elasticity of
demand should be less sensitive to real Gross National Product (GNP) shocks than firms that
produce discretionary products with high income elasticity of demand, because the demand for
their product will be less responsive to real GNP fluctuations. This suggests that ports have a
higher asset beta because their customers are mainly industrial and commercial and, given high

market dominance, their services are essential.

2.6.1.5. Operating leverage

According to Lally (2003), industries with characterised by higher fixed operating costs to total
operating costs are said to have a higher operating leverage. These industries should be more
sensitivity to real GNP fluctuations because their cash flows will be more sensitive to own
demand, and thus to real GNP fluctuations. Several studies as cited by Lally (2003), including
Rubinstein (1973), Lev (1974) and Mandelker and Rhee (1986) show that operating leverage
is positively associated with equity beta for a number of firms in many industries. By contrast

Booth (1991), assesses a perfectly competitive firm facing price uncertainty, and concludes is
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a negative relationship between operating leverage and beta. Despite this, Lally (2003) argues
that local monopolists appear correspond more with the conclusions reached by Rubinstein et.
al. than Booth. Consequently, this suggests that their greater operating leverage should amplify
their asset betas. Similarly, Incenta Economic Consulting (2020), maintain that the fluctuation
of profit for firms with revenue streams that are highly pro-cyclical and also have a high degree

of operating leverage will be intensified, leading to a higher asset beta.

Empirical calculation of operating leverage is difficult. One approach, which is a crude
approach, is to analyse the ratio of operating costs (Opex) to total gross non-current assets of a
firm. A low Opex/Gross Noncurrent Assets ratio of a firm relative to other firms in the same
industry is an indicator that operating leverage may be low. Another approach to measure the
ratio of operating costs plus the Cost of Goods Sold (COGS) (Opex + COGS) to “total gross
non-current assets of a firm as many businesses also have other activities for which the Cost of
Goods Sold (COGS) is recorded” (Incenta Economic Consulting, 2020: 20).

According to Zhang, (2012:44), “the Degree of operating leverage is generally used in finance
literature and theories as a quantitative measure of operating risk. The most used formula to
represent operating leverage is:”

Degree of Operating Leverage (DOL) = %AEBITDA + %AQ

Zhang, (2012:44) states that this “definition of DOL contains an elasticity concept: the ratio of
percentage change in operating income (EBIT) to percentage change in units sold (Q).
Empirical measurement of the relationship depicted in the expression above can be attained by

estimating the y1 coefficient in a regression of the following form:”

Ln EBITDA =y0 + y1 Ln Sales +

2.6.1.6. Contracting

The effect of the “duration of contract prices with suppliers and customers on beta will be
subject to the type of economic shock and the firm’s response to it in the absence of a
provisionally fixed price. For instance, on the one hand, in the absence of temporally fixed
prices a profit maximising monopolist will increase its output price in the event of a positive

economy-wide demand shock. On the other hand, an output price that is contractually fixed for
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a predetermined period prevents the firm from increasing its’ output price, and thereby lowers
the firm’s beta. By contrast, in the event of an adverse economy-wide reduction in output due
to a cost shock, a similar constraint on output price also prevents a firm from increasing its’
output price to absorb the adverse cost shock, and this increases its’ beta” (Lally, 2003:21).
According to Incenta Economic Consulting (2020), contracting is irrelevant ports, airports, and
toll-roads. Although railways have short term contracts (usually 1-3 years and up to 5 years for
coal) these provide little protection against variation in revenue because of economic

fluctuations, and thus are unlikely to significantly influence asset betas.

2.6.1.7. Real options

Real options theory entails decision making and value creation in a volatile and uncertain
environment (Ruffino, 2010). According to Martin (2016) the term “real options” is generally
used to explain investment scenarios involving non-financial real assets with some degree of
optionality. For instance, a factory owner with surplus capacity has an option which can be

exercised at any time to increase production.

Real options can affect beta as economic cycles “are likely to have uneven influence on the
feasibility of new expansion projects. In industries that are heavily regulated such as energy
and water transmission and distribution, real options are less likely to have a material bearing
on beta because the expansion projects are also heavily regulated and the opportunity to earn
abnormal profits is mostly associated to the sharing of efficiency gains” (Incenta Economic
Consulting, 2020:20).

Myers and Turnbull (1977) state that if firms have growth options, their betas will differ from
those of their individual projects. The presence of such growth options should raise the firm’s
responsiveness to real GNP fluctuations and hence contribute to a relatively higher asset beta.
Chung and Chareonwong (1991) assessed the association between beta and growth options and
found empirical support for a positive correlation. Black and Scholes (1973) illustrated that the
sensitivity of an option value to an underlying variable is dependent on the term to maturity of

the option and its’ closeness to “the money”.
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2.6.2. Bottom-up analysis beta

Firms are generally comprised of several diverse business functions, and the asset beta of the
firm is a weighted average of the asset betas related to those diverse business functions. The

bottom-up approach involves (Fallon et al., 2021:31):

= “Classify the different business functions that the firm is involved in.

= For each of different business functions, identify a listed firm/s mainly engaged only in
that business function.

= Estimate the equity betas of the firms identified as comparators for each of the different
business functions using econometric analysis.

= Make the necessary adjustments for levering and for cash holdings.

= Calculate the weighted average of the unlevered betas obtained for each business
function, with the weights being the estimated values of those business functions in the
firm being analysed.”

The outcome of following this approach is called the ‘bottom-up’ beta. According to Fallon et
al., (2021:31) “an estimate of the standard error of the bottom-up betas can be obtained using
a weighted average of the standard errors of the econometrically estimated betas, divided by

the square-root of the number of firms over which the average is calculated.”

2.6.3. Accounting Betas

Accounting information can be very useful “to estimate the beta for an entity. The accounting
beta approach seeks to estimate the equity or asset beta of an entity by means of accounting
earnings, instead of traded prices. This requires regressing accounting earnings or net income
on the returns on a diversified portfolio of assets such as an index-based market return.
Otherwise, the earnings of a firm may be regressed against macroeconomic indicators that

attempt to gauge returns on a much broader range of assets” (Fallon et al., 2021:32).

According to Ball et al. (2022) “argue that traditional beta estimates, in which the market return
on a firms’ equities is regressed against a securities market returns index, rely on a restrictive
subset of aggregate assets, resulting in mismeasurement of systematic risk. Their study uses
macroeconomic indicators to represent aggregate asset risk: namely, movements in total factor
productivity (TFP) to represent supply-side risks and movements in aggregate wealth to
represent demand-side risks. They argue that accounting-based betas should be based on
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macroeconomic indicators, because they are better aligned in time with accounting earnings

than are the returns of a market index, which are forward looking.”

Ball et al. (2022) maintain that accounting-based beta estimates must be used in conjunction
with the betas estimated from market securities. In contrast, other researchers such as
Damodaran (1999) and Damodaran (2011) are not in favour of the accounting beta approach
and citing that it may be difficult to calculate systematic risk using accounting betas as
accounting metrics of earnings are: (i) only estimated quarterly or annually, causing deficient
observations and less reliability; (ii) normally smoothed out, reducing the underlying effects of
volatility in business conditions; (ii) affected by a number adjustments in non-operating factors

such as depreciation, and by distributions of corporate costs at the divisional level.

Likewise, Lally (2000) argues that betas determine systematic risk in returns which embody
cash flow and discount rates systematic risk whereas accounting betas only reveal systematic
risk in cash flows. This indicates that accounting earnings are less unpredictable in contrast
with returns that reveal the underlying value of a company, thus rendering accounting beta

estimates to some extent ambiguous.

2.7. Conclusion

Efficient port pricing plays a key role in facilitating trade and economic growth. Port pricing
is one of the basic yet fundamental decisions confronting port stakeholders, as it directly and
significantly affects two vital aspects of seaports, namely profitability and competition. On the
one hand, port pricing literature maintains that the views of most port stakeholders have
changed from giving more importance to aspects that are related to infrastructure and pricing
thereof to quality of service, reliability, and flexibility. On the other hand, other views argue
that shippers frequently mention costs, operations quality and reputation, and port location as
important in port selection. The port pricing structure generally reflects the history and
traditions of each port. Port pricing is regarded as a strategic instrument with three approaches
to port pricing, namely cost-based, value-based, and strategic pricing. The cost-based approach,
particularly marginal cost, has received significant attention compared to the other port pricing
approaches. However, it has some problems. First, it is difficult to estimate and distribute the
marginal costs. Second, marginal cost pricing is suitable in perfectly competitive market. The
Strategic port pricing approach is based on the principle that port charges are associated with

the port strategic objectives. Consequently, the strategic pricing approach can be instrumental

44 |Page



in achieving the port strategic objectives and plans. The value-based approach also referred to
as the financial or the rate of return approach argues for prices to be set based on accounting
costs to achieve a profit. This pricing approach targets to achieve sufficient revenues to cover
all costs incurred in providing services and facilities, including capital expenditure. In South
Africa’s ports, the rate of return pricing methodology is generally referred to as a Revenue
Requirement (RR) methodology. In this methodology, the regulated entity is assured that tariffs
will be set such that costs incurred are recovered, plus an adequate margin to fairly compensate
investors. This chapter dissected the components of the Revenue Requirement (RR)
methodology with a particular focus of the most influential components (i.e., Regulatory Asset

Beta, Taxation Expense, Asset Beta, and Excessive Tariff Increase Margin Credit).

In regard to the asset beta, the different methods for estimating equity and asset betas were
reviewed with the aim to determine the appropriate asset beta for South Africa’s ports.
Specifically, the Fundamental analysis of beta, Accounting Betas, and the Bottom-up analysis
beta were considered. However, it became apparent that none of these approaches is
appropriate for calculating TNPA asset beta. While the fundamental analysis of beta, which is
a qualitative approach, suggests that TNPA asset beta is lower than the global average, this
method proved to be difficult to translate the qualitative fundamental analysis of beta to

quantitative data.

With respect to accounting-based beta estimates must be used in conjunction with the betas
estimated from market securities. However, other researchers are not in favour of the
accounting beta approach and citing that it may be difficult to calculate systematic risk using
accounting betas due to a number of issues of accounting metrics of earnings. In addition,
accounting earnings are less unpredictable in comparison to returns that reveal the underlying

value of a company, thus rendering accounting beta estimates to some extent ambiguous.

The Bottom-up analysis beta approach require firms to, for each of different business functions,
identify a listed firm/s mainly engaged only in that business function. In addition, firms have
to estimate the equity betas of the firms identified as comparators for each of the different
business functions using econometric analysis. This approach is not appropriate for calculating
TNPA asset beta as TNPA is not a listed firm. For this reason, there is no published beta ()

which represents its’ risk in relation to the companies listed on the market.
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The following chapter will discuss the different research methodology approaches that are
available to researchers in the inquiry process and explain in detail the research design and

research methodology that was used to conduct the research.
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CHAPTER 3: REASEARCH DESIGN AND METHODOLOGY
3. Introduction

This chapter will discuss the research design and research methodology that was used to
conduct the research. Mafuwane (2012) asserts that, firstly, there is a need to explain and
distinguish research design from research methodology to clear the confusion concerning the
usage of the terms, especially by emerging researchers. Both the terms design and methodology
are preceded by the noun research. Therefore, it is logical to first answer the question: —What
is research? This question will be addressed in section 3.1. The definition of research design
and the research design that this study will apply will be covered in section 3.2. Section 3.3
discusses the main research methodology approaches that are used in research. That is,
qualitative and quantitate research methods. Next, section 3.4 explains the type of research
methodology employed in this dissertation. Data collection methods are considered in section
3.5. Section 3.6 discusses data analysis. Reliability and Validity issues are reflected upon in
section 3.7. Finally, section 3.8 concludes the chapter.

3.1. Research

Muhammad (2016) defines research is a scientific approach of addressing a specific research
question, resolving a problem, and advancing the frontiers of knowledge through a systematic
collection, manipulation, and analysis of data. Walliman (2010) explain that research is a term
that is generally used for any kind of study or an inquiry to learn facts that are of interest to
scholars. According to Saunders et al (2019:130) “A well-thought-out and consistent set of
assumptions will constitute a credible research philosophy, which will underpin your
methodological choice, research strategy and data collection techniques and analysis
procedures. This will allow you to design a coherent research project, in which all elements of

research fit together.”

Based on the above definitions of research, it follows that research is an organized process,
designed to discover new knowledge and insight on a particular phenomenon. The research
process entails identifying a specific problem, transforming that problem into a research
problem, data collection, and organizing, data analysis, and disseminating the research

findings.
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3.1. Research Design

Creswell and Creswell (2009) describe research design as a strategy and a process for research
which informs broad assumptions as well as detailed data collection and analysis methods.
Leedy and Ormrod (2015) defines research design as an approach for solving a research
problem. The research design specifies the overall structure and framework of the study and
process the researcher follows when conducting a study. This process involves data collection,
data organisation, and data analysis. According to O’Sullivan et al. (2016), research design
generally refers to the entire plan and structure of the research project. Specifically, the design
explains the purpose of the research and expounds the plan that will address the research

question(s). Simply put, research design is planning.

According to MiBler-Behr (1993, cited in Kosow and GaBner 2008), there are various practical
approaches that can be used in the scenario development process. Scenario methodology is a
broad term that embodies a methodological construct that includes a multitude of research
techniques and approaches with different steps with varying levels of complexity. Several
proposals for classifying these steps have been put forward by various scholars. Table 2 below
provides a summary of generic scenario generation steps proposed by leading researchers in

the field of scenario planning.

Table 3.1: Generic Scenario Generation Steps

Generic Scenario Generation Steps Step 1 Step 2 Step 3 Step 4 Step 5§ Step 6 Step 7 Step 8
Gausemeier / Fink / Schlake (1996) oy Analysis Prognostics Formation Transfer

preparation &
Mahmeoud et al (2009) Scenario Scenario Scenario Scenario Risk

definition construction analysis assessment management

Scenario Field Key Factor Key Factor Scenario Scenario
K v and Gall 2008 ——— o : = . 5 .
osow il Gabnes( ) Identification  Identification Analysis Generation Transfer

Burmeister / Neef / Beyers (2004) Monitoring Analysis Projection Transformation

Defining th Datab Buildi Hoosi
Phelps / Chan / Kapsalis (2001) SR R L e,
scope construction scenarios  strategic options

5 iofield  Consist 5 : Analysis of S :

. Scenario he onsisiency = i cenario . . N cenario

Steinmiiller (2002) Problem analysis b Projection building distruptive Impact analysis
ilding

identification checks transfer

events

Source: Author compiled using data from Kosow and GaBner, 2008:24; Mahmoud et al
(2009:802-804)

While scenario methods are a confluence of various research techniques and approaches with
different steps, it is possible to identify common steps involved in the scenario generation

process. The most theoretical of these is a classification into the three phases of analysis,
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prognosis, and synthesis (Kosow and GaBner 2008). Nonetheless, for the purposes of this
dissertation, this study will identify common steps involved in the different scenario generation
methods and classify them into broad themes to develop a comprehensive scenario generation
framework to structure the approach and process of the study. In turn, this framework will be
used to recalculate the TNPA required revenue tariff application for 2023/24 using alternative
values of the Regulatory Asset base, Asset beta, tax, and Excessive Tariff Increase Margin

Credit on port prices to demonstrate that there is scope to significantly reduce port tariffs.

As a deduction based on the generic scenario steps listed in Table 3.1 above, the most common
and logical scenario generation steps identified across different scenario generation methods
are classified into the following four broad themes. In addition, under each theme/ or step an

account of how each step will be accomplished in the study is explained.

1. Problem analysis: In respect of problem analysis, the first step in every scenario
process entail understanding the research problem and objectives, articulating the aim
and importance of the study, and explaining the purpose of developing scenarios. This
will be is addressed in the introductory chapter.

2. Key factor identification: Key factors identification refers to variables and issues that
receive the most or particular attention throughout the scenario process. Identifying
these key factors entails understanding the research problem and objectives. In some
instances, the essential information regarding key factors is integrated into the scenario
process through the empirical and theoretical analysis literature review. However, in
other instances it is also produced through interview, surveys, and workshops. Through
the literature review in chapter 2, this study will identify the key factors that drive port
prices in South Africa and provide the justification for using alternative values of these
key factors (i.e., Regulatory Asset base, Asset beta, tax, and the ETIMC) to recalculate
TNPA's revenue required and tariff adjustment for 2023/24.

3. Scenario generation: This step involves the actual construction of scenarios with
detailed quantitative and/or qualitative information that influences the results. This
study will generate scenarios in chapter 4 using quantitative data based on the key
factors identified in the literature review in the previous step.

4. Scenario analysis: In regard of scenario analysis, the model outputs as influenced by

the individual key factors identified are examined. Once the scenarios are generated,
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this dissertation will analyse and interpreted the model results of using alternative of

Regulatory Asset base, Asset beta, tax, and Excessive Tariff Increase Margin Credit.

The aforementioned four broad themes were used to develop a theoretical framework, as
illustrated in Figure 3.1 below, which will inform the structure and approach and guide the

research Process.

Figure 3.1: Four-Step Scenario Generation Framework

Problem analysis

\Z
Key factor identification

\Z

Scenario generation

\Z

Scenario analysis

Source: Author compiled using data from Kosow and GaBner, 2008:24; Mahmoud et al
(2009:802-804)

The Four-Step Scenario Generation framework is unequivocally coherent and logical. Thus,
this study will apply this framework in the scenario generation process to recalculate the
National Ports Authority's revenue required and tariff adjustment for 2023/24 using alternative

values of Regulatory Asset base, Asset beta, tax, and Excessive Tariff Increase Margin Credit.

3.2. Research Methodology

Kothari (2004) defines research methodology as a technique to systematically solve the
research problem and it may be construed as a science of learning how research is conducted
scientifically. Schwardt (2007) defines research methodology as a model that describe the
mquiry process. It entails analysing principles, assumptions, and procedures in a specific
approach to inquiry. McMillan and Schumacher (2010) explain that a research methodology is
systematic and strategic, and it aims to produce new knowledge on a particular research

problem.

The process of conducting research starts with the identification of a specific research problem.

This research problem will inform the type of data that needs be collected, the collection
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method, and the required data analysis techniques. In turn, this informs whether a qualitative

or quantitative methodology should be employed in the study.

The following section discusses the different research methodology approaches that are

available to researchers in the inquiry process.

3.2.1. Qualitative Research

An unambiguous definition of qualitative research is that it uses words as data which is
collected, organised, and analysed Clarke et al., (2013). Qualitative inquiry includes using
various data gathering approaches, particularly structured interviews with participants, and
uses an inductive reasoning method to data analysis (Weinreich, 2009). Qualitative methods,
according to Mafuwane (2012:74) “include direct observation, document analysis and
overview, participant observation, and open-ended unstructured interviewing. These methods
are designed to help researchers to understand the meanings people assign to social phenomena
and to elucidate the mental processes underlying behaviours”. Weinreich (2009:21), explains
that the advantage of qualitative research lies in that “it generates rich, detailed data that leave
the participants’ perspective intact and provide a context for the phenomena being studied.”
However, the weakness of qualitative research is that data collection is often labour intensive
and time consuming (Choy, 2014).

3.2.2. Quantitative Research

Quantitative research, as stated by Van der Merwe (1996), is a research method designed to
examine theories, establish facts, validate correlations between variables, and forecast results.
Quantitative data can determine relationships between given variables and results. Other
researchers should be able to use such data and replicate the study to confirm original findings
(Dudwick et al, 2006). The procedure for conducting a quantitative inquiry begins with an
investigator selecting a topical subject matter. The researcher must then narrow the subject
matter to focus on a specific research question that the study will answer. Generally, this entails
a thorough review of existing literature and formulating hypotheses that are often informed by
social theory (Neuman, 2006). Weinreich (2009) explains that quantitative research employs
techniques derived from natural sciences that are intended to guarantee objectivity, consistency
generalisability, and reliability. Quantitative research uses numbers as data, which is collected,

organised, analysed using statistical software Clarke et al., (2013).
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3.3.Research Method Employed

This dissertation mainly adopted a quantitative research methodology. Specifically, this study
applied a quantitative scenario analysis on the required revenue (RR) model which is a
mathematical/finance model used to calculate port tariffs in South Africa. This study will re-
calculate the National Ports Authority’s required revenue tariff application for 2023/24 using
adjusted input components (i.e., the Regulatory Asset Base, Asset beta, Tax Rate, and
Excessive Tariff Increase Margin Credit) informed by an evidence-based preliminary empirical
and theoretical literature analysis. This will establish a sound theoretical foundation for each

scenario and relies upon in-depth analysis.

According to Porter (1985:28), a scenario is “an internally consistent view of what the future
might turn out to be- not a forecast, but one possible future outcome”. Meyer (2007, cited in
Gambelli et al., 2010) stress that over the last few years, scenario analysis has become a widely
used technique in the decision-making process to provide support and advice to policy maker.
Moriarty (2012) states that scenario analysis is an established praxis-based methodology that
aims to propose a feasible course of action based on achievable options of the future and
explore prospects of improving sustainability. Amer et al., (2013) state that quantitative
scenario building methods extensively use statistical and computational tools, while qualitative
scenario approaches essentially rely on narrative and literary techniques. In this regard,
scenarios are characterised based qualitative data and quantitative data. In addition, quantitative
scenarios approaches are explorative in nature because they demonstrate the effects of
alternative courses of action. On the other hand, qualitative scenario approaches are innately
normative as they are used to determine how a certain desired goal can be attained. Therefore,
normative scenarios are useful for goal setting and developing strategies (Kosow and GaRner,
2008). Doll, P., (2004:48), explain that “purely quantitative scenarios are generated, for
example, by running mathematical models of the system of interest such that future states of
the system are computed”. Quantitative scenarios, according to Kosow and Galiner (2008),

compels researchers to provide a solid definition of a reduced number of factors.

A quantitative scenario analysis approach is appropriate for this study because it uses
computational tools and numerical data of reduced or concentrated factors to explore
alternatives that could improve and enhance sustainability. Specifically, a quantitative scenario
analysis approach is suitable because this inquiry seeks to: (i) identify the main factors that

influence TNPA prices in South Africa; (ii) examine the justification for using alternative
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values of the Regulatory Asset base, Asset beta, tax, and Excessive Tariff Increase Margin
Credit on port prices; (iii) recalculate the required revenue tariff application for 2023/24 to
demonstrate that port tariffs could be reduced significantly; (iv) provide recommendations to
improve port pricing in South Africa and the accuracy of the components of the revenue

required pricing methodology.

3.4.Data collection methods

This dissertation relied purely on secondary data that was collected, analysed, and synthesised.
Secondary data include data that has been previously collected by other researchers for another
primary purpose and will be analysed to be reused to solve a specific research problem
(Vartanian, 2010; Martins et al, 2018). Secondary data include published research, academic
journals, internet articles, media reports, and data which been manipulated and analysed for
other purposes than those of the current study (Assessment Capacities Project, 2012).
Accordingly, this research used secondary data that is in the public domain and accessible
through various websites and databases. Specifically, this study used relevant academic
journals, published research, reports, books, and articles to assess the key factors that influence

port prices in South Africa.

Organisations as such the Ports Regulator of South Africa, Transnet, University of KwaZulu
Natal (UKZN) will be used as information sources. More specifically, the study will use the
Ports Regulator of South Africa Tariff Methodology Manuals and Record of Decisions, various
TNPA tariff applications, and stakeholders’ comments on the TNPA tariff application for the
period 2010/11 to 2021/22. These documents will be sourced from the Ports Regulator’s
website. The study will also use Transnet’s annual financial statements and integrated reports
for the periods 2019/20 to 2021/22 accessible from the Transnet website. In addition, the study
will also extensively rely on research on port pricing in South Africa contained in the UKZN

research database.

3.5.Data analysis

The study will make use of Microsoft Excel (MS Excel) to perform scenario analysis as well
as sensitivity analysis. This study will recalculate TNPA’s required revenue tariff application
for 2023/24 using adjusted input components informed by an evidence-based preliminary
empirical and theoretical literature analysis. This will establish a sound theoretical foundation

for each scenario and relies upon in-depth analysis.
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3.6.Reliability and Validity

The concept of reliability and validity are used to assess the quality of research. They confirm
the accuracy with which a technique measures a specific phenomenon. In a quantitative study,
validity concerns whether the findings of the study are accurate and represent what they are
ought to assess. Reliability relates to whether the findings of a study are consistent and can be
replicated to confirm original results (Cohen et al, 2002). Correspondingly, this study used
secondary data that is in the public domain. Therefore, the results of this study can be validated

for accuracy, and they are reliable and consistent because they can be reproduced.

The standards used to evaluate the reliability and validity of scenarios and scenario methods
are usually similar to those of what is considered as good research. However, there are other
scenario-specific criteria suitable for evaluating the reliability and validity of scenarios.
Existing literature recommends certain criteria as critical in evaluating the reliability and
validity of scenarios and scenario procedures, irrespective of the objective and nature of the
scenario process. While scenarios are theoretical in nature, they are not arbitrary. A good
scenario, therefore, should exhibit the following attributes (Kosow and GaBner, 2008:38):

“plausibility, consistency, comprehensibility and traceability, distinctness, and transparency.”

3.6.1. Plausibility

In the context of scenarios, plausibility proposes that the considered scenarios must at least be
practically possible, feasible, and achievable. However, this does not mean that the scenarios
must be probable or desirable (Kosow and GaBner, 2008:38; Amer et al., 2013). In scenario
planning literature, most researchers argue that when developing scenarios for alternative
future outcomes, the selection of scenarios should not be constrained to the most probable ones.
However, just because a scenario is possible does not deem it meaningful and relevant.
Therefore, methodological reviews regard plausibility as a central quality criterion in scenario
generation (Schmidt-Scheele, 2020). The scenarios generated in this study are plausible and
reasonable as they are contentious issues that are of concern to port users, the Ports Regulator,

academics, and other key stakeholders.

3.6.2. Consistency

In regard to consistency, Kosow and GaBner, (2008) and Amer et al., (2013) argue that the

pairing of factors in a scenario has to be mutually inclusive to ensure that there is no
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contradiction and inconsistency. Lyons et al, (2021:36) explain that “for a scenario to be
credible, the combination of variable projections of which it is to be comprised must be able to
reasonably coexist. For instance, it is reasonable that high demand for public transport could
sit alongside low fares, but high demand for public transport may not be consistent with high
growth in driverless cars.” The scenarios considered in the study are mutually exclusive as they

be analysed objectively and independently.

3.6.3. Comprehensibility and traceability

In terms of comprehensibility and traceability, scenarios must be thorough and comprehensive
to be understandable. However, they should not comprise an excessive number of factors and
elements that they become complex and incomprehensible. Also, a reasonable number of
factors will avoid unnecessary analysis (Kosow and GaBner, 2008; Dean, 2019). The scenarios
generated in this study are clear and understandable as Section 4.1 of the study thoroughly

explains each scenario.

3.6.4. Distinctness

In respect of distinctness, Kosow and GaBner (2008) and Dean (2019) maintain that the elected
scenarios must be unique from one another to the extent that they can be analysed and
juxtaposed as independent and distinct road maps of the future. This study focused on four
distinct components of the RR methodology (i.e., asset beta, RAB, tax, and ETIMC) which are

analysed independently.

3.6.5. Transparency

Throughout the scenario development process, scenarios are subjected to a host of assumptions,
methodologies, and choices. For instance, in answer to the central question of which key factors
are to be studied and how possible salient characteristics in future are to be defined and
determined. The assumptions made during the scenario development processes which in turn
informs the decision-making process should be made clear to improve the level of verifiability
and authenticity (Kosow and GaBner, 2008; Dean, 2019). From the outset the study is clear
that it focuses on four key components of the RR methodology (i.e., asset beta, RAB, tax, and
ETIMC) that mainly influence port tariffs.
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3.7. Ethical considerations

All ethical issues were considered in this study. The study proposal was submitted and
presented to the Graduate School of Business and Leadership, University of KwaZulu-Natal as
well as the Human and Social Sciences Research Ethics Committee at the University of
KwaZulu-Natal that approved the study and granted an ethical clearance certificate (Please see

appendix 1).

3.8. Conclusion

Research is an organized process, designed to discover new knowledge and insight on a
particular phenomenon. The research process entails identifying a specific problem,
transforming that problem into a research problem, data collection, and organizing, data
analysis, and disseminating the research findings. The research design specifies the overall
structure and framework of the study and process the researcher follows when conducting a
study. The process of conducting research starts with the identification of a specific research
problem. This research problem will inform the type of that needs be collected, the collection
method, and the required data analysis techniques. In turn, this informs whether a qualitative

or quantitative methodology should be employed in the study.

A quantitative scenario analysis approach is appropriate for this study because it uses
computational tools and numerical data of reduced or concentrated factors to explore
alternatives that could improve and enhance sustainability. Accordingly, this study uses
quantitative scenario analyses of the RR model using adjusted input components (i.e., the
Regulatory Asset Base, Asset beta, Tax Rate, and Excessive Tariff Increase Margin Credit).
This dissertation relied purely on secondary data that was collected relevant academic journals,
published research, reports, books, and articles to assess the key factors that influence port
prices in South Africa. More specifically, the study will use the Ports Regulator of South Africa
Tariff Methodology Manuals and Record of Decisions, various TNPA tariff applications, and
stakeholders’ comments on the TNPA tariff application for the period 2010/11 to 2021/22. The
concept of reliability and validity are used to assess the quality of research was discussed in

detail and the ethical clearance was obtained.

The next chapter discusses scenario analysis and assesses the outcomes of a range of possible
future alternatives and appreciates the consequences of possible decisions and actions which

might be taken.
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CHAPTER 4: SCENARIO GENERATION AND ANALYSIS
4. Introduction

There are a number of contentious components of the Revenue Required model proposed by
TNPA. This chapter recalculates TNPA’s required revenue tariff application for 2023/24 using
adjusted input components (i.e., the Asset beta, Tax Rate, Regulatory Asset Base, and
Excessive Tariff Increase Margin Credit (ETIMC)) informed by an evidence-based preliminary
empirical and theoretical literature analysis. As such, this chapter explores a range of possible
future alternatives and analyses the consequences of possible decisions and actions which

might be taken.
4.1.Scenario Generation

4.1.1. Asset Beta

Rosenberg and Guy (1976:1) state that “systematic risk, as measured by beta, represents the
risk inherent to the entire market or market segment and cannot be eliminated or reduced by
diversification.” Although the actually calculated beta of TNPA is almost 0, the Regulator will
apply an asset beta of 0.35 over the 2021/22 to 2023/24 period because it is difficult to
determine the accurate 3. The ports Regulator argues that the asset beta of 0.35 is substantially
lower than the Ports Regulator historically allowed asset beta of 0.5 because TNPA is a
regulated monopoly with no competition, and it has an implicit government guarantee. It also
maintains that the incorporation of the clawback and the ETMIC in the regulatory structure
significantly lowers TNPA’s exposure to systematic risk compared to the global average for
ports (Ports Regulator, 2020a).

While there are various methods for calculating the asset beta of firms, the widely used and
well-established method is to use historical data on market prices for the securities of those
firms and approximate betas using regression analysis. This approach, however, is only
available to listed firms. Other approaches include Fundamental analysis of beta, Accounting

Betas, and Bottom-up analysis beta (Fallon et al., 2021).

The fundaments analysis of beta which is a qualitative approach received more attention.
However, while the fundamental analysis of beta suggests that the TNPA asset beta is lower

than the global average, it became apparent that it is difficult to translate the qualitative
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fundamental analysis of beta into quantitative data. Therefore, the asset beta scenario asks the
question — what should be the asset beta if port tariffs are to increase by no more than the
forecasted CPI of 5,3%? This is in line with PRSA’s aim to keep TNPA price increases below
the CPI1 upper band of 6% as targeted by the South African Reserve Bank.

The accounting beta approach which seeks to estimate the equity or asset beta of an entity by
means of accounting earnings has some drawbacks. For instance, Damodaran (1999) and
Damodaran (2011) are not in favour of the accounting beta approach and citing that it may be
difficult to calculate systematic risk using accounting betas as accounting metrics of earnings
are: (i) only estimated quarterly or annually, causing deficient observations and less reliability;
(i1) normally smoothed out, reducing the underlying effects of volatility in business conditions;
(ii) affected by a number adjustments in non-operating factors such as depreciation, and by

distributions of corporate costs at the divisional level.

The Bottom-up analysis beta approach, according to Regulator et al., (2020), require firms to,
for each of the different business functions, identify listed firm/s mainly engaged only in that
business function. In addition, firms have to estimate the equity betas of the firms identified as
comparators for each of the different business functions using econometric analysis. This
approach is not appropriate for calculating TNPA asset beta as TNPA is not a listed firm. For
this reason, there is no published beta () which represents its’ risk in relation to the companies

listed on the market.

4.1.2. Equitable Tax Rate

The current corporate structure of Transnet allows the Group to offset profits of one operating
division against losses of others, a taxation allowance based on the corporate tax rate granted
to TNPA may result in excess revenue, given that significant losses incurred by other divisions
result in lower taxes payable by the Group (Ports Regulator, 2020a). Fakir and Chasomeris
(2022) show that the equitable tax rate in each year is considerably lesser than the 28%
corporate tax rate that was always used. Over the 7-year period the average equitable tax rate
was calculated at 15.73%. While the PRSA allowed the use of the pass-through of corporate
tax rate (28%) from 2011 to 2017, in 2018 it applied an equitable tax rate which will result in
the proportional sharing of the Transnet Group taxation liability by each of its profitable

divisions (Fakir and Chasomeris, 2022).
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However, subject to amendments by the National Treasury, the PRSA will allow the current
corporate tax rate of 28% (t) if TNPA is corporatized from a division of Transnet into a
subsidiary. Otherwise, an equitable tax rate, based on the supposition that TNPA is still an
operating division, instead of a subsidiary of the Transnet Group, will be calculated and
corrected through the claw back process and applied (Fakir and Chasomeris, 2022; Ports
Regulator, 2020a).

4.1.3. Regulatory Asset Base

The RAB is a decisive component in the computation of the Revenue Requirement because it
reflects the total value of assets that TNPA can earn a return on (Ports Regulator, 2018a;
Meyiwa, and Chasomeris, 2020). Meyiwa and Chasomeris (2020) assert that the PRSA, having
taken stakeholders submissions into consideration, permitted the revaluation of the RAB, using
a financial capital maintenance approach, based on historic cost and trended original cost.
According to Chasomeris (2020:4), “the NPA estimated that the PRSA Valuation of Assets
would reduce the NPA’s opening RAB value on 1 April 2019 by approximately R45 billion
from R83.5 billion to R38.1 billion. In 2018/19, a change in the valuation of assets
methodology resulted in a R15.8 billion reduction in the RAB. So, what happened to the
R29.2bn difference? It appears that there is still scope for RAB value reductions”.

Against this backdrop, reducing the opening RAB by R29,2bn would significantly reduce port
tariffs, thereby lowering the cost of doing business, fostering trade competitiveness, and
stimulating economic development in South Africa. In Scenario 3, the opening book value of
assets will be adjusted downwards by R29,2bn to assess the actual impact on TNPA’s revenue
required and tariff adjustment for 2023/24.

4.1.4. Excessive Tariff Increase Margin Credit

The Ports Regulator (2020a) regulates South Africa’s ports to ensure the long-term
sustainability of the maritime sector and the South African economy. Therefore, the Ports
Regulator has to develop long-term plans that transcend the immediate tariff decision and take
into account several ways to adequately deal with any future shocks to the system. For instance,
it is usually accepted that the required infrastructure expenditure may increase sharply in the
future, albeit such projects have not yet been evaluated in detail. Furthermore, exogenous
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market factors such as unexpected or expected fluctuations in imports and exports, inflation,
and the Risk-Free Rate may also lead to abrupt tariff hikes. As such, the main objective for
retaining and building up TNPA’s Excessive Tariff Increase Margin Credit (ETIMC) is to
circumvent excessive future tariff increases, thus facilitating the smoothing of exorbitant tariff
hikes in the future, and to take countercyclical tariff decisions when economic activity is
subdued.

However, it is a challenge to estimate the amount and timing of the ETMIC application because
of the dynamic nature of capital expenditure programmes, and volatile port volumes.
Specifically, because the Authority’s investment spending is a function of its detailed capital
planning and strategic planning initiatives which are designed to provide appropriate port
infrastructure ahead of demand, improve vessel and cargo turnaround; and maximise asset
utilisation to sustain the existing business (Transnet, 2022a). SAASOA (2021) argues that the
Required Revenue method is not appropriate as using the ETMIC to downward adjust the
estimated tariff increase as determined by the RR method may deplete the ETIMI reserves.
Consequently, future tariff spikes would not be able to be cushioned by the ETIMC but rather
paid by port users as higher tariffs. This scenario assesses the impact of utilising the R645
million remaining in the ETIMC facility on TNPA’s revenue required and tariff adjustment for
2023/24.

Table 4.1: Preliminary empirical and theoretical literature analysis informing scenarios

Scenario 1 . . .
Tariff Adiustment = CPI Scenario 2 Scenario 3 Scenario 4
and GoaIJSeek the :Asset Applied an Equitable Tax | Reduced RAB Opening | Applied ETIMC of R645
Rate of 15,73% Balance by R29 bn million

Beta

1. Excessive Tariff Increase

1. Price Cap Regulation: 1. Taxation expense: 1. Regulatory Asset Base . . .
Section 2.4.2 Section 1.3.5 (RAB): Section 1.3.1 Margin Credit (ETIMC):
Section 1.3.7.
2. Methods of Estimating 2. Underinvestment in
Relevant Literature |Equity and Asset Betas: South Africa’s Ports:
Section 2.7 Section 2.5

3. Beta-Coefficient: Section
1.3.2.4

Table 4.1 above provides a summary the different scenarios with the literature section

references to the literature supporting the choice of values for the different variables.
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Table 4.1: Recalculating the TNPA Tariff Application for 2023/24

Source: Author compiled and calculated using data from Transnet (2022a)

4.2.Scenario Analysis

4.2.1. Scenario 1: Determining the Appropriate Asset Bata

This scenario follows a normative scenario technique to calculate TNPA asset beta. According
to Kosow and GaBner (2008:39), “normative scenarios adapt values and interests. They pose
questions about the desirability of conditions in the future “What do we want the future to be
like? Where do we want to go with it?” and/or questions which take possible futures as their
point of departure: “How can we get there? What must happen in order for it to become
reality?” Accordingly, through the goal setting function in excel, this scenario poses the
question “what should be the port asset beta if port tariffs are to increase by no more than the
forecasted CPI of 5,3%? This question is informed by the PRSA’s aim to keep TNPA price
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increases below the CPI upper band of 6% as targeted by the South African Reserve Bank. In
most years PRSA has been able to use the RR model to ensure weighted average tariff
adjustments that are below 6% (Gumede and Chasomeris, 2017; Grater and Chasomeris, 2022).
The results show that if port tariffs are to increase by no more than the forecasted CP1 of 5,3%,
the port asset beta should be 0,25 for 2023/24. This asset beta is 0,1 less than beta of 0.35 used
in 2022/23.

Against this background, this scenario effectively proposes a Sliding-scale regulation (i.e., a
hybrid of price cap regulation and rate of return regulation) where the maximum increase in
tariff should be CPI of 5,3% and then adjusting the variables as such the asset beta to ensure
that the 5.3% outcome is achieved. This approach closely reflects price cap regulation except
that the PRSA requires specific and detailed information for efficient regulation under the RR
method. Therefore, implementing a sliding-scale regulation (i.e., a hybrid of the rate of return
regulation and price cap regulation) will allow the PRSA to keep TNPA tariff increases below
the CPI upper band of 6% as targeted by the SARB and to continue to have access to all of the
information required for regulation under the RR model thereby ensuring a fair and reasonable

rate of return related to the cost of capital.

Given the challenge of calculation the asset beta for ports in South Africa, despite various
methods that are available for calculating the asset beta of firms, sliding-scale regulation may
be useful in determining the appropriate asset beta for TNPA. Moreover, the effects of
transitioning from the RR model to the SS approach are inconsequential as the PRSA will
continue to have access to all of the information required for regulation under the RR and port
users will still have the opportunity through public consultations to communicate their concerns
regarding port prices. Under SS regulation port users stand to benefit because if the rate of
return is above a predetermined level the regulated entity will share profits with consumers

through reduced prices (Braeutigam and Panzar, 1993).

4.2.2. Scenario 2: Equitable Tax Rate

Given that that TNPA is not yet corporatized because the formation of TNPA, as an
independent subsidiary of Transnet SOC LTD is in progress and the impact of TNPA’s
corporatisation on the Company’s balance sheet is still being assessed, this scenario assesses

the effect of applying an average equitable tax rate that was calculated at 15.73% over the 7-
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year period on port prices. The results of this scenario show that the required increase in ports
tariffs would decrease to 5,2% if the average equitable tax rate of 15,73% is applied in the
calculation of the National Ports Authority's revenue required and tariff adjustment for
2023/24.

Against this background, if the average equitable tax rate of 15,73% rather than the corporate
tax of 27% is applied in the determination of TNPA’s revenue required and tariff adjustment
for 2023/24, port users would make significant savings (Fakir and Chasomeris, 2022).
Therefore, the corporatisation of TNPA is important and it needs to be expedited to ensure that
port users are not subjected excessive port tariffs. Moreover, the corporatisation of TNPA will

lower the cost of doing business and create a more competitive and effective port environment.

4.2.3. Scenario 3: Adjusting the Regulatory Asset Base

This scenario recalculates the National Ports Authority's revenue required and tariff adjustment
for 2023/24 by reducing the opening book value of assets downwards by R29,2bn. The results
of this scenario show that if the opening book value of assets is reduced by R29.2bn to
recalculate the TNPA’s revenue required and tariff adjustment for 2023/24, the closing RAB
would decrease from R84,8bn to R54,8bn and port tariffs would decrease by 10,4%. Lower
port prices, in turn, would lead to higher port throughput, more efficient use of port facilities

and economic growth in South Africa (Acciaro, 2013).

These results are expected as the RR methodology is largely influenced TNPA’s asset RAB
and WACC. Accordingly, it is crucial to ensure that the valuation and determination of the
RAB and WACC are as accurate as possible when setting annual tariff adjustments (Meyiwa,
and Chasomeris, 2020). In addition, this ensures the determination of appropriate port prices

that are in the best interest of the country’s economic and developmental objectives.

4.2.4. Scenario 4: Excessive Tariff Increase Margin Credit

This scenario assesses the impact of utilising the R645 million remaining in the ETIMC facility
on TNPA’s revenue required and tariff adjustment for 2023/24. The results of this scenario
show that that if the R645 million remaining in the ETIMC facility is used in the calculation of
TNPA’s revenue required and tariff adjustment for 2023/24 ports tariffs would significantly
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decrease to 2,4%. However, there would be no funds left in the facility to avoid excessive future
tariff increases and port users may have to pay exorbitant port tariffs in the future. This, as a
result, will increase the cost doing business, stifle trade and economic growth, and may have a
negative impact on volumes moving through the ports system.

SAASOA (2021) contends that the RR method is not appropriate as using the ETMIC to
downward adjust the estimated tariff increase as determined by the RR method may deplete
the ETIMI reserves. Consequently, future tariff spikes would not be able to be absorbed by the
ETIMC but rather paid by port users as higher tariffs. So, instead of running down the ETIMC
reserves the PRSA should consider whether it is worthwhile for TNPA to renegotiate a more
favourable cost of capital, and what are the required cost-cutting measures to attain a specific
targeted CPI-X tariff adjustment (SAASOA, 2021: 4).

The ETIMC reserves will soon be depleted unless significant revenues are retained in the
facility. However, to build up the ETIMC reserves in order to prevent port users from paying
higher port tariffs in the future due to, for instance, significant required capital expenditure
requires port users to pay higher tariffs in the present. It appears that applying the sliding-scale
approach is worth considering as it would ensure port tariffs below the 6% upper inflation
target band while retaining sufficient funds in the ETIMC facility to avoid excessive future
tariff increases.

4.3.Conclusion

The recalculated required revenue tariff application for 2023/24 using adjusted input
components (i.e., the Regulatory Asset Base, Asset beta, Tax Rate, and Excessive Tariff
Increase Margin Credit) informed by an evidence-based preliminary empirical and theoretical
literature analysis demonstrate that port tariffs could be reduced significantly. That is, scenarios
1 and 2 show that tariffs could increase by a slower rate which is below the upper inflation
target band of 6%. Furthermore, scenario 3 shows that port tariffs could decrease by 10,4%,
while scenario 4 shows that port tariffs could decrease to 2,4%. Scenarios 1 and 2 could be
implemented immediately as the regulator seeks to align tariff increases to the CPI upper band
of 6% and TNPA is still a division on Transnet Group. On the other hand, it may not be practical
to immediately implement scenarios 3 and 4 as they can potentially affect TNPA’s ability to

sustainably roll out critical capital expenditure.
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The next chapter provides a conclusion and recommendations on how to recommendations to
enhance port pricing in South Africa and the accuracy of the components of the revenue

required pricing methodology.

65| Page



CHAPTER 5: CONCLUSIONS AND RECOMMENDATIONS
5. Introduction

The main objective of this dissertation was to evaluate the key components of the RR tariff
methodology to determine appropriate port prices. The study aimed to dissect Asset beta, RAB,
tax, and ETIMC components and recalculate TNPA’s required revenue tariff application for
2023/24 using adjusted input components informed by an evidence-based preliminary
empirical and theoretical literature analysis. This chapter intends to provide a conclusion to the
dissertation and recommendations to improve port pricing in South Africa and the accuracy of

the components of the revenue required pricing methodology.

5.1. Conclusions on the Research Questions

This inquiry sought to address five specific research questions. A summary of the answers to

these research questions is provided below.

5.1.1. What are the main concerns regarding the Revenue Requirement pricing

methodology?

There are four key components that influence the Required Revenue (RR) methodology used
by TNPA to determine port prices, namely, the Regulatory Asset Base (RAB), the asset beta,
the tax rate to be applied, and Excessive Tarif Increase Margin Credit (ETIMC).

The beta coefficient which reflects the risks faced by TNPA under the RR methodology is
usually a main component that determines the divergence between the tariff requested and the
tariff increase granted (Ports Regulator, 2013b). The Ports Regulator uses the Hamada equation
to re-lever the beta to result in an equity B (Ports Regulator, 2020a). The asset beta, therefore,
has a direct bearing on the equity beta which in turn influences the cost of equity and by
extension the Weighted Average Cost of Capital (WACC). Consequently, a higher (lower)

asset beta translates into higher (lower) port costs.

While the PRSA allowed the use of the pass-through of corporate tax rate (28%) from 2011 to
2017, in 2018 it applied an equitable tax rate of 15.73% which will result in the proportional
sharing of the Transnet Group taxation liability by each of its profitable divisions (Fakir and
Chasomeris, 2022:6).Furthermore, Fakir and Chasomeris (2022:8) state that “the equitable tax
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rate result in each year is significantly lower than the tax previously allowed, thus indicating

that the use of this method could result in substantial savings to port users.

The RAB is a central constituent in the computation of the Revenue Requirement as it
represents the total value of the assets that TNPA is allowed to recover depreciation as a return
of capital and to earn a return on capital through its’ tariffs (Ports Regulator, 2018a; Meyiwa,
and Chasomeris, 2020). Therefore, it is important to ensure that the valuation and determination
of the RAB and WACC are as accurate as possible when setting annual tariff adjustments
(Meyiwa and Chasomeris, 2020). It is for this reason that this study evaluated the RAB and
WACC components of the RR formula to determine correct port prices that are in the best

interest of the country’s economic and developmental objectives.

The incorporation of the ETIMC element in RR methodology is instrumental in avoiding
excessive future tariff increases, thereby enable the smoothing of exorbitant tariff hikes over
multiple periods in the future. The COVID-19 pandemic severely disrupted international trade
and as result port volumes and port tariffs were impacted negatively. Therefore, in the 2022/23
tariff year the PRSA reached a decision to use R1.188 billion from ETIMC facility to provide
some respite to port users. As a result, only R645 million is left in the ETIMC facility (Ports
Regulator, 2021).

5.1.2. What are the main factors that drive port prices in South Africa?

In the 2023/24 tariff application, Transnet (2022a:8) states that “in terms of the Directives,
when considering the proposed tariffs for the Authority, the Regulator must ensure that such
tariffs allow the Authority to: a) recover its investment in owning, managing, controlling and
administering ports and its investment in port services and facilities; b) recover its costs in
maintaining, operating, managing, controlling and administering ports and its costs in
providing port services and facilities; and c) earn a return commensurate with the risk of
owning, managing, controlling and administering ports and of providing port services and
facilities.” In addition, port costs in the history of TNPA have largely been collected from cargo
owners, whereas shipping companies pay lesser tariffs compared to the global benchmarked
average. TNPA contends that allocating a considerable share of costs to shipping lines will
make South African ports unattractive and they will invariably pass the higher costs to cargo
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owners. However, the costs allocated to cargo owners have been declining over the years, but

they still contribute the largest share of TNPA revenue (Meyiwa and Chasomeris, 2020).

5.1.3. What is the justification for using alternative values of the Regulatory Asset base,
Asset beta, tax, and ETIMC to recalculate TNPA's revenue required and tariff
adjustment for 2023/24?

In regard to the asset beta, the different methods for estimating equity and asset betas were
reviewed with the aim to determine the appropriate asset beta for South Africa’s ports.
Specifically, the Fundamental analysis of beta, Accounting Betas, and the Bottom-up analysis
beta were considered. However, it became apparent that neither of these approaches is
appropriate for calculating TNPA asset beta as TNPA. According to the Ports Regulator
(2020a), although the actually calculated beta of TNPA is almost 0, the Regulator will apply
an asset beta of 0.35 over the 2021/22 to 2023/24 period because it is difficult to determine the
accurate . The ports Regulator argues that the asset beta of 0.35 is substantially lower than the
Ports Regulator historically allowed asset beta of 0.5 because TNPA is a regulated monopoly
with no competition, and it has an implicit government guarantee. It also maintains that the
incorporation of the clawback and the ETMIC in the regulatory structure significantly lowers
TNPA’s exposure to systematic risk compared to the global average for ports. Columbus
Stainless (2017) argues that 0.0 is the appropriate beta for TNPA because it is fundamentally
operating in a risk-free environment protected by government guarantees. NAAMSA (2017)
contend that a lower asset beta should be applicable to TNPA as it operates as a monopoly in
an environment without any systematic risk as the claw-back element has been incorporated in
the RR methodology. In support of this view, Chasomeris (2020) contends that if the actual
calculation of beta is closer to 0, then why does the Ports Regulator continue to use a higher
beta of 0.35? Perhaps there could be benefits in planned annual decreases in the value of the
asset beta. Chasomeris (2015:167) states that “there is a need to further investigate and attempt
to settle the debate on the appropriate asset beta to be used in the Revenue Required model for
South Africa’s ports.” Therefore, the reasons put forward by the Ports Regulator need to be

investigated thoroughly to confidently justify an asset beta that is below the global average.

Concerning the taxation expense, the current corporate structure of Transnet allows the Group
to offset profits of one operating division against losses of others, a taxation allowance based

on the corporate tax rate granted to TNPA may result in excess revenue, given that significant
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losses incurred by other divisions result in lower taxes payable by the Group. Fakir and
Chasomeris (2022) show that the equitable tax rate in each year is considerably lesser than the
28% corporate tax rate that was always used. Over the 7-year period the average equitable tax
rate was calculated at 15.73%. While the PRSA allowed the use of the pass-through of
corporate tax rate (28%) from 2011 to 2017, in 2018 it applied an equitable tax rate of 15.73%
which will result in the proportional sharing of the Transnet Group taxation liability by each of
its profitable divisions. However, subject to amendments by the National Treasury, the PRSA
will allow the current corporate tax rate of 28% (t) if TNPA is corporatized from a division of
Transnet into a subsidiary. Otherwise, an equitable tax rate, based on the supposition that
TNPA s still an operating division, instead of a subsidiary of the Transnet Group, will be

calculated and corrected through the claw back process and applied.

The Regulatory Asset Base is a decisive component in the computation of the Revenue
Requirement because it represents the total value of the assets that TNPA is allowed to recover
depreciation as a return of capital and to earn a return on capital through its’ tariffs. The PRSA,
having taken stakeholders submissions into consideration, permitted the revaluation of the
RAB, using a financial capital maintenance approach, based on historic cost and trended
original cost. TNPA suggested that the PRSA Valuation of Assets would decrease TNPA’s
opening RAB value on 1 April 2019 by about R45 billion from R83.5 billion to R38.1 billion.
A modification of the assets valuation methodology in 2018/19 resulted in a R15.8 billion
decrease in the RAB. Therefore, this begs the question, what happened to the R29.2bn
difference? (Chasomeris, 2020). It is apparent that there is still scope for RAB value reductions

which would play a significant role in lowering port prices.

TNPA’s Excessive Tariff Increase Margin Credit is to avoid excessive future tariff increases,
thereby enable the smoothing of exorbitant tariff hikes over multiple periods in the future, and
to take countercyclical tariff decisions during periods of subdued economic activity. However,
SAASOA (2021) contends that the RR method is not appropriate as using the ETMIC to
downward adjust the estimated tariff increase as determined by the RR method may deplete
the ETIMI reserves. Consequently, future tariff spikes would not be able to be absorbed by the
ETIMC but rather paid by port users as higher tariffs. So, instead of running down the ETIMC
reserves the PRSA should consider whether it is worthwhile for TNPA to renegotiate a more
favourable cost of capital, and what are the required cost-cutting measures to attain a specific
targeted CPI-X tariff adjustment (SAASOA, 2021).
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5.1.4. What would be the effects of using adjusted values of the Regulatory Asset base,
Asset beta, tax, and ETIMC on the Transnet National Ports Authority’s revenue
required and port tariffs?

The recalculated required revenue tariff application for 2023/24 using adjusted input
components (i.e., the Regulatory Asset Base, Asset beta, Tax Rate, and Excessive Tariff
Increase Margin Credit) informed by an evidence-based preliminary empirical and theoretical
literature analysis demonstrate that port tariffs could be reduced significantly. That is, as
illustrated in table 4.1 above, scenarios 1 and 2 show that tariffs could increase by a slower rate
which is below the upper inflation target band of 6%. Furthermore, scenario 3 shows that port
tariffs could decrease by 10,4%, while scenario 4 shows that port tariffs could decrease to 2,4%.

5.1.5. How can the accuracy of the components of the revenue required methodology

and port pricing in South Africa be improved?

The valuation method of the various elements of the RR methodology needs to be constantly
scrutinised, interrogated, and reviewed to ensure the determination of correct port prices that
are a true reflection of the underlying costs and efficiencies associated with providing port

facilities to port users.

5.2. Recommendations

After carefully considering the RR methodology used by ports in South Africa to determine
port prices it is patent that there is scope to improve the accuracy of the components of the
revenue required methodology and port pricing in South Africa thereby fostering South

Africa’s trade competitiveness and stimulating economic development in South Africa.

e The asset beta should be set such that port tariffs increase by no more than the forecasted
CPL. This is in line with the PRSA’s aim to keep TNPA price increases below the CPI
upper band of 6% as targeted by the South African Reserve Bank. This means that the
PRSA needs to transition from the RR model to the SS approach. However, from the
public-policy perspective the option to transition from the RR model to the SS approach
has to be assessed.

e Anequitable tax rate, based on the supposition that TNPA is still an operating division,

instead of a subsidiary of the Transnet Group, should be calculated and corrected
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through the claw back process and applied. Otherwise, subject to amendments by the
National Treasury, the PRSA should allow the current corporate tax rate of 27% (t)
once TNPA is corporatized from a division of Transnet into a subsidiary.

e There is aneed to appreciate the impact of revaluating the RAB using a financial capital
maintenance approach, based on historic cost and trended original cost on the financial
sustainability of TNPA and port user costs.

e Given that there are insufficient funds left in the facility to avoid excessive future tariff
increases, port could be paying exorbitant port tariffs in the future unless significant
revenues are retained in the facility. Therefore, it appears that applying the sliding-scale
approach is worth considering as it would ensure port tariffs that are below the 6%
inflation upper target band while retaining sufficient funds in the ETIMC facility to
avoid excessive future tariff increases.

e The corporatisation of TNPA needs to be expedited to ensure that revenues and profits
are sufficiently ploughed back into the ports system to maintain and upgrade critical
infrastructure and adequate pricing that is in the best interest of port users is achieved.
This will also ensure that TNPA’s profits are not used to cross-subsidise other less
profitable.

5.3. Limitations and Opportunities for Future Research

One of the focal points of this study was to thoroughly investigate the reasons put forward by
the Ports Regulator that justify an asset beta that is below the global average and settle the
debate concerning what is the appropriate asset beta for ports in South Africa. The different
methods for estimating equity and asset betas, which include the Fundamental analysis of beta,
Accounting Betas, and the Bottom-up analysis beta, were reviewed. However, it became
apparent that neither of these approaches is appropriate for calculating TNPA asset beta as
TNPA. While the fundamental analysis of beta, which is a qualitative approach, provided
useful insights and suggests that TNPA asset beta is lower than the global average, this method
proved to be difficult to translate the qualitative fundamental analysis of beta to quantitative
data. Thus, a study that focuses on methods of quantifying qualitative fundamental analysis of
beta would be very insightful and would assist in settling the debate around the determination

of an appropriate asset beta for ports in South Africa.

This study could have assessed how efficient is the RR model for TNPA compared to other

ports that use the same model. However, it was beyond the scope of this study which focused
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on evaluating the key components of the RR tariff methodology to determine appropriate port
prices in South Africa’s ports. There are five conventional criteria for determining whether a
rate of return is appropriate. The first is whether the rate of return is adequate to attract capital
to invest in infrastructure expenditure. A second criterion is the achievement of efficient
management practices. The third criterion assesses efficient utilisation of services. A fourth
criterion is rate consistency, stability, and predictability, which in turn allows customers to
forecast their expenses. The last criterion is fairness to investors. It would be an insightful
exercise to assess the rate of return used to determine port tariffs in South Africa against these

criteria to determine whether it is appropriate.
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