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ABSTRACT

The lacklustre performance of the distinctive trucking sector in Tanzania has
concerned policy makers and analysts preoccupied with finding and instituting
measures aimed at reinvigorating the economy, after years of suffering from the
severe economic crisis. It is acknowledged that the revival of the economy is very
much predicated on the proper functioning of the trucking sector; itself a victim of
the crisis.

Of greatest concern has been the operating environment, dictated in large part
by the regulatory framework (legislative and administrative) governing operations in
the sector, which has imposed attenuating circumstances to operational efficiency,
causing non-optimality in firm performance. The need to examine the structure of
the trucking industry and its effect on productive efficiency, productivity growth and
identification of the main determinants of performance, and to propose remedial
measures had become apparent. This forms the gist of this study.

A performance analysis is carried out, much more deeply for the public
subsector on account of data availability. The structure-conduct-performance (SCP)
paradigm is used to show how the current structure has evolved; the effect of
regulation on industry and firm performance is also examined. Cost and frontier
production functions' estimations are conducted to identify determinants of
performance, evaluate productive efficiency in relation to best practice technology
and show its development overtime. |

Findings confirm the existence of inefficiencies and lack of productivity in
the induétry. Substantial cost saving possibilities exist in terms of expansion, to
economic advantage, of the scale of trucking operations, improvement of capacity
utilisation and rationalisation »f the use of resources in the production of trucking

services. Competitiveness requires institutionalisation of these cost saving measures.



ix

TABLE OF CONTENTS

CONTENTS. ... PAGE
CertHICALION ...ttt ettt eae et et ene e beeneeeneenens i
DECIATAION. ...ttt et eat e ae e e raen e i
AbBDIEVIALIONS ... e ereaens 1
Acknowledgements. ...t s \
ADSITACE. ... e e viii
Table of Conents............oooiii et 1X
LISt O TaDIES ..ot e vt Xvi
LISt Of FIBUIES ..ot e ettt Xix
Chapter I: Introduction..... ’ . 1
1.1 -~ Background and Purpose : ' 1
Vl .2 Objectives of the Study : 5
1.3 Organisation of the Study ..................ocoooviennne. e 7

Chapter II: The Trucking Industry in Tanzania: Role, Structure
and Regulation .... 10
2.1 Introduction............ccocoooiviieeeeeiin. et et e 10
2.2 Truckihg and the Economy of Tanzania................c..ccc.oee.... 10
228 OVOIVIW. ..o e | 210

2.2.1.1 Contribution to Gross Domestic Product (GDP)... 11

2.2.1.2 Contribution to Capital Formation ........................ 14



2.3

2.4

2.2.1.3 Trucking, Foreign Exchange and Credit

ATOCations.......ooievii 17

2.2.1.4 Share of Road Transport in Freight Traffic........... 20

2.2.2 Levels of Freight Traffic Movement................... S 21
2.2.3 Supply and Demand in the Trucking Industry................... 22
2.2.3.1 Supply of Trucking Capacity............... I 22
2.2.3.2 Demand for Trucking Services...............cccceeeeee. 27
Structure of the Industry ..o, 31
2.3.1 The Concept of Structure..............ccoooiiiiiiiiiiien i, 31
2.3.2 Structure of the Trucking Industry in Tanzania................. 33
2.3.2.1 Ownership Pattern ..............cccoooiiviiiii e, 33
2.3.22Size of Firm ..o 37
2.3.2.3 Other Features............cc.occcooiiiiiiiiii e, 39
Regulation ¢ the Trucking Industry in Tanzania....................... 44
2.4.1 Definition and General Features................ccccocviiniennnn 44

2.4.2 The Capsule History of Trucking Regulation in Tanzania 47

2.4.3 The Main Features of Trucking Regulation in Tanzania... 48

2.4.3.1 LiCENSe ISSUANCE ........o.ovvooeereeoeeeeeeeeeeeeeeseeeseee 48
2432 Rate Control.........coooiiiiiiiii e 49
2.4.4 Trucking InSHEULIONS. ... 50
2.4.5 Incidence of Regulation............................ SRR 51
2451 Market/Structure.......................; ............................ 51

v /



xi

2.4.5.2 Market Conduct .............coovviiiiiiii e 53
2.4.5.3 Market Performance..............cc..ooevvieviceniiinceene 55
2.4.6 Recent Policy Developments................c...ocoovieeiiiiiene, 57
2.4.6.1 Background to Policy Reform Measures.............. 57
2.4.6.2 The Current Policy Stance.............c.cccoeeeivenienn, 60

2.5 Features of Trucking Operations in Tanzania: A Compendium. 62

2.6 SUIMIMATY . tiieiiiiieei ettt s s e e st a e e e e e st e e saneeseeeneees 64
Chapter Ill: The Road Freight Carriers in Tanzania.... - 66
3.1 INtrodUCION. ..ot 66
3.2 The Regional Transport Companies (RETCOS)............c.ccocenee. 67
3.2..1 Indicators Guiding RETCO Operations...........cccocveevnenne, 69
3.2.2 Evaluation of RETCO Performance.......... N 71
3.2.2.1 With Respeét to TIRIP Indicators........................ 71
3.2.2.2 Size, Revenue and Cost Comparison............. i 13
3.2.2.3 RETCOs and Government Policy Change............. 76
3.3 The Co-operative UnionsS. ............cccooeviioiieeiieeicee e 77
3.3.1 Evaluation of Coop Performance ...............ccoceviiienenen. 79

3.3.2 Co—opérativé Unions and the Current Po\l%y
Environment ... e 80
3.4 Private Operators .......oocoviiiiiiiiie et 81
3.4.1 Evaluation of the Performance of Private Operators ........ 82
3.4.2 Private Operators and Policy Change.............cccooenne 83



xii

3.5 Comparative Analysis: RETCO, Coop and Private Firms.......... 84
3.5.1 Production of Trucking Services..............cccocveriiinennee. 84

3.5.2 Transport COStNG .........ccoooveiiiiiiiiiie e ’85
3.5.3 Selected Performance Indicators...........ccoooeeieiicenennn, 86

3.6 Choice of a Microcosm for Indepth Analysis..............cc....co..e. 87
3.7 SUIMMATY ..o ettt eeeees 91

Chapter 1V: Performance of the Trucking Industry: Theory and Review

of Literature .......ccccoeeerenee 92
4.1 INtrOdUCHON. ...ttt 92
4.2 Efficiency: A Theoretical Exposition.................ccccoonniiiinnen. 93
4.2.1 The Concept of Efficiency............cccocoviiiiiiiiiniiiinee, 93

4.2.2 Rationale for Firm Inefficiency ..............c.coccoiiiiiinnnnn 96

4.2.2.1 Theory of the Firm and Implications
for Efficiency........ccccocoiiiiiiiiiii e 96

4.2.2.2 Ownership Characteristics and Firm Performance 98

4.2.3 Framework for Performance Evaluation ................ 103

4.2.3.1 The Cost Function Approach.............cccocoeeverenn, 103

4.2.3.2 Frontier Production Function Approach.............. 104

4.3 Efficiency and Trucking Operations................cccoeeeeiiviiiiinnns 107
4.3.1 Nature of Trucking Output ..............coeiiiiiiirie, 108

4.3.2 Cost Structure and Scale Economies Controversy

I Trueking ... 110



Xiii

4.3.3 Network and Facility Management.................................. 115
4.3 4 Productive Efficiency ... 116
435 Regulaféry Constraints .........cocoooiiiiiiie e 120
4.3.6 Literature on Tanzania....................cooeeviiieeiiie e 121
A4 SUMIMATY ...ttt e e 123
Chapter V: Determinants of Performance in the Trucking Industry
in Tanzania: The Cost Function Approach.........ccieiveeecceincneenn 125
5.1 lntroductlonﬁ ....... 125
5.2 Theory of the Cost Function...............c...oooviviiiiiieciice e 126
5.3 Cost Function: The Case of Trucking Industry.......................... 130

5.4 Data Sources, Variable Definitions and Descriptive Statistics . 134

5.5 Empirical Results..............co.oooiiiiiii 136
5.5.1 General Features ...........ocoooviiiiiiiiiii e 136
5.5.2 Economies of Scale ... 139
5.5.3 Input Cost Shares.............ccovieeiiiiiiicc e 139
5.5.4 Costs and Operating Characteristics.............ccoceeeereennen. 140
5.5.5 Firm COMPATISON ......c.oooviiiiriieiieiieiereeeciiesveessieesseraseneens 141

5.6 Summary............... i 144

Chapter VI: Productive Efficiency in the Tanzanian Trucking Industry:

Frontier Production Function Approach 145

6.1 Introduction..................c.c....... e 145

6.2 Data Envelopment Analysis (DEA) Approach........................ 146



Xiv

6.3 Deterministic Parametric Frontier (DPF) Approach................ 153
6.4 Data Sources, Variable Definitions and Descriptive Statistics 156
6.5 Empirical Results................ocoiireiiiiee e, 160
6.5. 1 DEA RESUILS .....oco.iiiiiiiiiii e 160
6.5 2 DPF Results ... 163
6.5.2.1 OLS Results and General Features..................... 163

6.5.2.2 DPF Construction and Input Saving Efficiency... 166

6.5.3 Structural Efficiency............ccocooiiiiii 167
6.5.4 Capacity Utilisation ............ccooeooiiioiiir e 168

6.5.5 Comparison of DEA and DPF Results............ccccccooceeee 169

6.6 SUMMAIY........ccccooeiiiirieeiieieeien, e —————— s 171
Chapter VII: Productivity Growth in the Tanzanian Trucking Industry.....173
7.1 IntroduCtion........ooi it 173
7.2 The Concept of Productivity...........cooooeeiiiniiiiiiice 174
7.3 Methods of AnalysiS. ... 176
T30 OVEIVIEW. ..ottt 176

7.3.2 Approaches Employed in the Case of Tanzania............. 178
7.3.2.1 Indéx Number Approach ...........ccocoiiininnicnns 179

7.3.2.2 Frontier Production Function Approach............ 181

7.4 Empirical Results.............coooiii 185
7.4.1 Productivity Growth as Shift in the Cost Function......... 185

7.4.2 Cost Efficiency Trends .........c..coooioiiiiiiiiiiiiieee 185



XV

7.4.3 Frontier Function Estimation Results............................. 188
7.4.4 Individual Input Productivity Measures.................c....... 191
7.4.5 Comparison of ReSultS............o.ccoovvormeereerieoeeeeran. 191
7.4.6 Determinants of Productivity Performance................... 193
7.5 A Note on Trucking Productivity in Africa............cccocinrien 194

7.6 Summary

Chapter VIII: Policy Implications as Derived from the Empirical Analysis. 196

8.1 Overview: Hypotheses Testing Revisited .............c.cccocce 196
8.2 Structure of the Trucking lnduStry .............. s 198
8.3  Industry Cost StTUCIUIE ..........ccooiiiiiiiiiieice e 201
8.4 Infrastructural Development.................oooiiiiiiis 203
8.5 Pricing of Trucking Services ...........c.ccoocvvvrennnne. ST 204
8.6  Efficiency/Productivity Implications...........c..ccccoeeiiiiinieinne 205
8.7 Capacity Utihsation ... 208
8.8 Policy Stance: A SYnopsis ........ccccceeiviiiirieniineee e 209
Chapter IX: SUIMIMATY ...t 211
0.1 OVEIVIEW. ...ttt 211
9.2 Highlights ofMaj(;r Findings..........................i .......................... 212
9.3 Limitations of the Study and What Remains to be Done ......... 213
REfEIeNCES...ciieirirreenereenscrtriacssssnntiosissssastiecssssssnsessssessssssssanseressossssssansasssssasansssssens 215

APPENUIX Torririiiiintrretiseennnatissecsatsntisesissessssnessssessasssssnsesssassnses 228




Xvi

LIST OF TABLES
TABLE it crrecenssstnecneoes .. PAGE
2.1 Transport Sector Contribution to GDP (1976 Prices) ..............ccooovveeiiii 12
2.2 Transport Sector Contribution 10 GFCF (1976 Prices)..........coovooooveorerereean 15
2.3 Foreign Exchange Allocations (Percentages)...............cccoooviiiiiieiicii e, 18
2.4 Commercial Banks Domestic Lending by Sector (m. Tshs) ........................... 19
2.5 International Freight Traffic by Railand Road ... 21
2.6 Correlation Coefficients ol"'[‘ruck Importation Variables............................... 24
2.7 Truck Importation Regression Resulls ... ..........ccooiiiiiiiiii e, 26
2.8 GDP-Agricultural and Industrial Contribution (Tshs m., 1976 Prices)........... 27
2.9 Correlation Coefficients for Freight Generation Variables............................. 30
2.10 Motor Vehicles and Licensed Operators by Ownership.............cccoccoooiiee. 36
2.11 Size Distribution of the Trucking Industry (license holders) .......................... 38
2.12 Operator Composition (number of 1icenses) ..o, 40
2.13 Distribution of Trucking Capacity (Cap) (10nS) ......cocveeiireiiiieiiieiiiiieeiee, 41
2.14 Cost Structure of 7 and 10 Tonner Trucks (Tshs), 1988 ... 42
2.15 Regional Distribution of Vehicles for Category B Licenses .......................... 43
2.16 Characteristics of Market. Slructure ............................ 52
3.1 Performance Indicators for Efficient Operation..............ccccoociiiiiiiiiinnnn, 71
3.2 Actual Performance-Selected Indicators 1981/82-1992/93 ... 72
3.3 Selected Performance Indicators for RETCOs, 1991/92..........cccooiiiiiiiiiinn. 73

3.4 RETCO Operating Ratios, Freight Rates (Firm averages) 1984-91 ............. 75



Xvii

3.5 Co-operative Union Fleet Size (trucks) 1990/91 ... 78
3.6 Purchase and Transportation of Crops by Unions (tons).............c..cccocooooveene... 78
3.7 Selected Performance Indicators for Co-operative Unions, 1991/92.............. 79
3.8 Operational Information for Selected Private Operators, 1992.................... 82
3.9 Source of Transport Services in Tanzania..................c....o.ieeeiieiie e 85
3.10 Transport Costing for a Number of Transport Firms.........ccccovnn v, 86
3.11 Summary Performance Indicators: Averages (1991/92)............cccocoiiiiiinnn. 87
3.12 RETCO-Respective Regional Freight Shares- Averages, 1987-91 ................. 89
5.1 Summary of Operating StaliStCS ...c.oooviiiiiiiier e 136
5.2 Correlation Matrix of Variables ..........cocoviiiiiiii 136
5.3 Cost Function Estimation Results.................cccccooii i 138
5.4 Cost, Output and Operating Characteristics; Mean Values........................... 142
5.5 Cost Comparison and Cost Recovery Indicators...................ocooeevciiieiine 143
6.1 Description of the Output and Input data ... 158
6.2 Summary Statistics of Output and Inputs-Firm Averages .........c.c.cccoeevevee 158
6.3 Correlation Matrix of Variables ... 159
6.4 DEA and DPF EfTICIENCY SCOTES.....uivviiiiiiiiieceriiiiinee e sinrin e e s es e 161
6.5 DEA Elficiency Scores-Firm A;/eragcs ......................................................... 165
6.6 DEA Frontier Input Values (Firm Averages)..........ccoccoiiviniiniiieciieneeeen. 162
6.7 DEA Efficiency Scores- (ear AVEIAZES........ccoooveiiiuiiieiiiieeieeieee e ensieee e 163
6.8 Production Function OLS Estimation Results...............c.c.ccocooiieniiiieennn, 164

6.9 DPF Input Saving and Structural Efficiency-Firm Averages......................... 166



xviii

6.10 DPF Efficiency Scores-Year AVErages...........cocooveiiviieiiiieieieeeeeeee e 167
6.11 DPF Input Values (Firm AVErages) ........ccoooeeiiooieiiiiieceee e 167
6.12 DEA and DPF Summary of Results............ccoooooiii e 169

6.13 Correlation Coefficients Between Size (output) and Efficiency Measures... 171

7.1 Firm Cost Efficiency Levels and Indices...............c..ocooooiiiiiiiiiioiicee 186
7.2 Cost Efficiency Growth Trend................o e 187
7.3 Parametric Frontier Productivity Measures...................cocoeeeieiiiiiiceen e 189

7.4 Technical Efficiency Chatge............ocooiiviiiiii e 190

7.5 Average Productivity SCOres-Summary .. .......ococoooiiiiiiniiiie e 192



Xix

LIST OF FIGURES

FIGURE PAGE
4.1 TFarrell's Efficiency Measures................... e ISTUTRUTI 95

6.1 DEA and Efficiency Measures ...............oooiiioiiiiiieie e 148



CHAPTER 1

INTRODUCTION

1.1 Background and Purpose

Since late seventies, Tanzania has been experiencing a severe economic
grisis. The poor fuﬁctioning of the transport sector, itsell a victim of the general
decline in economic performance in the country, is cited as one of the major causes.!
Indeed problems in a sector such as transport, which impinges on much of the social
and economic life of a country, requires special attention. In Tanzania, transport
sector problems have manifested themselves in the form of continued deterioration
of the infrastructure, inadequate fleet and poor performance, though in varying
degrees, of transport operators such as railways, airlines, and road haulage firms.
Several measures have consequently been proposed to redress the situation with
emphasis that operations be liberalised (commercialised) so that the sector becomes
more cost-efficient in the utilisation of resources (Maro et al., 1993; URT, WB and
IMF, 1991).

Central in the discussion is the role played by the road and road transport
industry that is distinctive in trunsportation and hauls about 70% of freight traffic in
the country, the bulk of which being agricultural crops. However, the performance
of this vital industry has been unsatisfactory. There has, as a result, been increased
- interest to undertake economic performance analysis as part of the process of
identifying areas of improvement.

Important issues for p;)licy reforms widely emphasised include the need to

establish to what extent the available scarce resources are used as well as they should

! See economic strategies adopted since 1981, i.e., National Economic Survival Programme, (NESP,
1981), Structural Adjustment Programme (SAP, 1982), and Economic Recovery Programme (ERP I &
11, 1986,1989).



operations in the sector. Also added inputs to successful reforms involves
knowledge about the level and rate of productivity growth to help address the
question how productive efficiency has developed overtime, and determine the scope
for efficiency improvement in the industry. It is widely acknowledged that the
pervasive role of the trucking industry makes efficient performance and strong
productivity growth in the sector essential to the attainment of objectives in other
sectors. Surely more efficient. utilisation of existing transport facilities would be
highly desirable.

Crucial and linked to the above is the necessity to improve management and
operating practices. Managerial talent in the transport sector is described by Mwase
(1993) to be at a low ebb. Evaluation of the performance of economic regulation
(transport activities being highiy regulated) and public institutions (as they hold a
central position in freight operations in the country) underpin the reform measures
now underway in the transport sector (URT, 1994a). This makes it necessary the
examination of the structure of the industry under consideration and the regulatory
framework as these have a bearing on industry and firm performance.

It is against this background and the importance attached to future policy
formulation that a need has arisen to look at the efficiency and productivity
performance of the trucking industry, and how different operators have performed
over the years, with the aim to propose remedial measures. It is such critical
assessment of the situation on the ground that will provide some of the needed policy
inputs to smoothen operations i the industry. This is the task this study has set itself
to accomplish.

In Tanzania both public and private, small and large operators offer trucking
services. A few studies that have been carried out in the country suggest existence of

differences in operational efficiency between public and private operators. Private



operators are viewed to be efficient performers, the opposite is the case with their
public counterparts. The latter have, however, been beneficiaries of preferential
treatment made possible by the regulatory (legislative and administrative)
environment which guide operations in the sector (Mwase, 1994). A comparative
assessment of public and private operators would thus provide a complete picture of
the operational environment surrounding the trucking sector and identify factors that
determine individual firm operations.

Unfortunately, meaningful data for operational costs and output necessary for
such a comparative study is only évailable for the regional transport companies
(RETCOs) making it impossible to conduct direct comparison between the major
players in the trucking market, hence the confinement of the deeper analysis to the
public subsector. The RETCOs are a set of public firms which hold an outstanding
position with regard to trucking operations in the country. They were established to
specifically deal with transport oriented activities. They have operational autonomy
in the sense that each is invested with own management team charged with making
and effecting day to day decisions, are located in different regions but have one
overseeing organ, the National Transport Corporation (NTC).

The fact that they are publicly owned adds to the analysis a very important
dimension for policy, especially now when this kind of arrangement is evaluated the
world over. Articles establishing them refers to the RETCOs as common carriers in
the sense that they are obligated to carry for anybody, at government sanctioned
charges, any goods which might be offered to them (Mtaki, 1988). They are
therefore a microcosm of the regulated, publicly owned, trﬁcking sector in Tanzania.

The general concern about trucking performance and effect of policy
(trucking regulation and thus ownership in this case) does, therefore, directly touch

this particular set of firms. According to TIRIP (World Bank, 1977) the RETCOs



were, for efficient operation, to be guided by a predetermined set of performance
indicators. An examination of the firms' operational data reveals that only a few
firms have been able to meet some of the indicators and have done so in certain years
only. There have thus been differences in operational performance between them.

The differing locational features, for instance, in terms of road condition,
availability and type of goods for shipment, etc., must have important implications
on input/output mix, scale of operation and generally on individual firm
performance.  Variations in efficiency may as well be attributable to poor
maﬁagement and organisation particularly in co-ordinating haulage operations and
general control over costs. Individual RETCO performance would therefore be best
evaluated if compared to an cbserved standard in the group. This is important in
terms of policy in that it will provide knowledge as to how firms use available and
known trucking technology (all assumed to h;we access to), and also how to improve
operations of the RETCOs, and more specifically, of the relatively inefficient ones.

A few studies that have studied trucking operations in Tanzania have used,
among others, ratio analysis (Mrema, 1979; Bagachwa, 1981), qualitative assessment
(Mwase, 1985) and econometric techniques on scale economies (Likwelile, 1987)
and partial productivity analysis (Haule, 1987). This study is a new attempt therefore
at using the suggested set of approaches (see section 1.3) to analyse the operational
performance of the RETCOs with the possibility of generalisation of the results to
the whole trucking sector in the country. If not, findings here should provide
motivation. for the study of another set of firms, if not the industry as a whole, data
permitting.

Howevér, as Hooper (1987) and Odeck (1993) point out, generally literature
on the efficiency of the road sector using the suggested methodology is still severely

limited. This deficiency, together with the type and quality of data available, has to



some extent affected some constructions and results in this study. Nevertheless, the
findings provide one with the best reflection of the operational features of the

(regulated) trucking industry in the context of Tanzania.

1.2 Objectives of the Study
This study addresses the issue of productive efficiency of the trucking
industry in Tanzania. It is an attempt to show how the trucking firms, particularly
the RETCOs which are prominent in the business and for which data is available,
perform in the production of their services. The aim is to examine the relative
'(in)efﬁciency between these trucking firms that otherwise have similar objectives. It
is also of interest to know sources of inefficiency and how to rectify the situation.
Attention is thus directed at the cost structure, technical efficiency and how this has
developed overtime, i.e., préductivity performance, for the whole set and for
individual firms. Policy affecting their operations is also discussed in the
understanding that this has a bearing on industry structure, which does eventually,
impact upon firm performance.
The main hypothesis of the study centres around the inefficient operations of
the firms being studied. Specifically the following hypotheses will be tested:
(1) there has been lack of productivity growth in the trucking
industry in Tanzania, this is attributed to the fact that the policy
environment does not seem to foster productivity enhancement and be
conducive to efficient operations generally,
(i) firms have been operating at inappropriate (sub-optimal) scales and
this has contributed to poor performance,
(ifi)  the poor performance in the operations can also be attributed to

inefficient utilisation of factors (capacity), and



(iv)  improved operations may require paying attention to operating

characteristics which somehow reflect regulatory restrictions.

The study covers the period 1980-1992. The indepth analysis is based on
operations of RETCOs. Reference, mostly qualitative with some reliance on past
studies, is also made to private operators and co-operative unions for comparison
purposes. Selected (partial) operating indicators are used for the purpose. Full
incorporation of these operators in the quantitative analysis carried out in this study
has been inhibited by lack of operational data on their part.

Both primary and secondary data are used. These have been obtained from
National Transport Corporation (NTC), RETCOs, Bureau of Statistics, Central
Transport Licensing authority (TLA), Central Motor Vehicle registration department,
private operators and co-operative unions.

The problem of availability of good quality data is prevalent in developing
countries. This is more so in the road transport sector where record keeping is not
widely exercised. Surely this has a severe impact on the analysis and, consequently,
on the derived policy prescriptions. Most of our definitions for the variables may be
less than ideal. Their construction follows the dictates of data. Appropriate
adjustments have been made and the best possible estimates have been used. The
aim has been to minimise possible biases emanating from differences in operating
environment, technology, or composition of output.

Our reliance on RETCO data for the analysis has helped address some of
these concerns. At the end of the year, each RETCO sends to NTC a summarised
report that has to reflect pievious monthly reports. This helps check on
inconsistencies. It does not, however, guarantee congruity with the situation on the
ground, i.e., if the records depict exactly what transpired in haulage operations.

RETCOs' autonomy in operations and locational differences should provide us with



a satisfactory indication of how the (regulated) trucking industry operates in

Tanzania. The next section provides the road map to the study.

1.3 Organisation of the Study

As pointed out above, the analysis of the economic performance of the
trucking industry in Tanzania has to address the following aspects if meaningful
issues for future policy formulation are to be derived: structure of the industry,
regulatory policy, productive efficiency and productivity growth. Accordingly the
study takes the following structure. Chapter two discusses the trucking industry in
Tanzania. The structure of the industry (ownership pattern, size of firms and their
locational distribution), its contribution to the economy, (agricultural) transportation
institutions, regulatory policy and how it has evolved over time and effects thereof,
are some of the issues discussed. The chapter enables understanding and highlights
operational features of the industry.

Also important is the knowledge about the players in the trucking business in
the country. Chapter three discusses the road freight carriers in the Tanzanian
trucking industry.  Operators' fleet sizes, their performance overtime (through
evaluation of selected performance indicators), and determination of the relative
importance of each operator in the industry are among the issues examined. The
discussion is done in the context of the economic crisis that beset the economy and
policy reforms now being implemented in the country.

The theoretical framework to the evaluation of performance is provided in
chapter four. The chapter gives the basis for the indepth analysis done in the
subsequent chapters in that it discusses various approaches usually employed in the

evaluation of firm or industty performance and reviews literature on



efficiency/performance of the trucking industry and related sectors elsewhere and for
Tanzania.

Chapter five examines the determinants of performance through estimation of
the cost function. This is aimed at identifying factors that characterise the industry's
cost structure and which are therefore important in the subsequent evaluation of
efficiency. The relative importance of the cost items and operating characteristics in
trucking operations, scale economies and productivity growth are among the issues
that are addressed here.

Productive efficiency is evaluated in chapter six. Frontier production
function approach is employed. Deterministic parametric frontier (DPF) and data
envelopment énalysis (DEA) approaches are used to provide a comparative
assessment of the relative efficiency of firms and thus check on the robustness of the
results while acknowledging the purpose, ability and weakness of each method.
Aspects of technical, scale and structural efficiencies and capacity utilisation are
addressed for identification of ways to save on costs and eradicate inefficiency.

The question how productive efficiency has developed overtime is addressed
in chapter seven through an indepth analysis of productivity growth in the trucking
industry in Tanzania. This is an attempt at performance analysis directed at an
evaluation of cost efficiency in the industry. Two approaches are used, the index
number approach and the parametric frontier approach. Trends in total factor
productivity and firm attempts at utilising known technology in the production of
trucking services are evaluated. .

Policy implications as derived from the empirical analysis and policy
implications are presented in chapter eight. A recapitulation on the way the
hypotheses have been tested, industry and cost structure, productivity and efficiency

measurement results and their implications for policy are discussed. A guide for



future policy aimed at improving operations in the trucking sector is proffered.
Chapter nine provides the summary of the study by revisiting the main findings and

points to limitations and what remains to be done.



CHAPTER I

THE TRUCKING INDUSTRY IN TANZANIA: ROLE, STRUCTURE AND
REGULATION

2.1 Introduction

This chapter looks at the trucking industry in Tanzania. It covers issues
related to its contribution to the economy and the industry's structure where aspects
of ownership, firm size, capacity and regional distribution of vehicles are discussed.
The supply and demand status in the industry are also examined. It discusses also
policies (regulatory framework) affecting trucking performance covering the history,
scope and effect of regulation on varjous aspects of the industry. This is done via the
structure-conduct-performance paradigm. It also looks at policy changes now
underway and points at the reasons that have precipitated them. Finally, the chapter
highlights the operational features of the trucking industry and identifies operational
indicators important forlthe subsequent performance (efficiency) evaluation of the

public subsector.

2.2 Trucking and the Economy of Tanzania
2.2.1 Overview

In an agricultural countiy like Tanzania where people and economic activities
are sparsely distributed, the role of transport becomes even the more crucial. Of
specific importance is the road trénsport sector (freight and passenger) and, in
particular, the road freight industry which handles about 70 percent of total traffic
(measured in ton-kms) in the country2. So central is the transport (trucking) sector

in the economy that the Economic Recovery Programme (ERP) adopted by the

2In the case of Sub-Saharan Africa, roads are reported to carry 80-90 percent of the region's passenger
and freight traffic (Heggie, 1995).



government in 1986 had, as one of its key elements, the rehabilitation of the main
roads and the trucking sector (URT, ERP 1986-89). The importance of the trucking
sector cannot therefore be overemphasised.

However, because of the way data is presently kept, it is difficult to separate
the contribution of the trucking industry to the economy from that of the whole
(road) transport sector. Except for freight traffic, all other indicators we use here
encompass the whole road sector and somelimes economic infrastructure and
services. Other aspects looked at are contribution to gross domestic product (GDP),
employment, share in gross fixed capital formation (GFCF) and credit and foreign

exchange (forex) allocations.

2.2.1.1 Contribution to Gross Domestic Product (GDP)

Table 2.1 shows transport sector's contribution to gross domestic product
(GDP) for the years 1982-90. On average the transport sector (road, rail, air, and
water) contributed 6.4 percent to GDP annually during the period. The highest
contribution was 9 percent recorded in 1990, the lowest being 5 percent recorded in
1988. The average growth rate of transport GDP stands at 2.7, and that for the
overall GDP is about 2 percent. Tranéport sector's performance seems to follow that
of the whole economy. An cconomic downturn meant a poor showing on the part of
the transport sector and that the sector did well when there was a general economic
improvement. The average growth rate for transport GDP for the period 1980-83
stands at -13 percent, while tl\ﬁt of total GDP was -7 percent.

The general positive trend recorded by the economy as a whole in the
economic reform era beginning 19843 (the background to reforms and the policy

changes coming out of the economic crisis are discussed later in the chapter) is also

3This is the year during which the first major exchange rale adjustment (with a 20 percent currency
devaluation) was ellected, [lisca] and external balance reforms made and import liberalisation via
legalisation of "Own Funds"” imporls instituted (Bhaduri et al., 1993).



reflected in the case of transport GDP. In all these years, transport GDP has been on

the rise, except for a small fall of 0.3 percent in 1986, when the total GDP also fell

by 4.7 percent. The highest growth was in 1987 (about 5.6 percent), while the lowest

was recorded in the initial reform year itself (about 0.6 percent). Ndulu (1994)

reports that the combined growth rate of transport and other economic services,

averaged 0.4 percent for 1981-85 period and 4.2 percent for 1986-92 period?.

Transport sector's contribution to the national economy has therefore been

increasing.

Table 2.1: Transport Sector Contribution to GDP (1976 Prices)

1982 1983 1984 1985 1986 1987 1988 1989 1990
Total GDP (TGDP)(mgs) 28439 | 20886 | 23656 | 24278 | 25070 | 26345 27460 | 28378 | 29396
GDP Real Growth rate 1R 27 39 47 42 54 5.1 44
Trangport GDP (TG)inds) 10 1473 1482 1509 1504 1588 1643 1663 1736
TGas%of TGDP 65 5.7 63 7] 65 58] 50 72 90
Land Transport GDP (LG 1237 1071 1086 1112 1106 1172 1198 1216 1253
1Gas%of TGDP 53| 47| 46| 46| 44| 44| 44| 43| 43
LGas%of TG 730 727 733 37 736 7338 729 73.1 722
TG Growthrate -1308 06 18 03 56 35 12 44
LG Growthrate -13.12 14 24 05 60 82 15 56
Total Employment (TE** 165132 | 168320 | 175953 | 13714 | 160232 | 173236 ¢ 176178 | 182626
|

Transpait Enploy. (IRE** | 40828 | 41903 | 42130 [ 41821 | 40ll6 | 39931 | 43800 | 45872
TREss% of TE i A9 239 305 200 2.1 249 25.1
Note:(a)1980-83, "*' Land transport (rail and road), ™**' Public sector (PEs) only
Source: Bureau of Statistics, National Accounts 1976-1992; PEs Accounts 1989, Mbelle (1994),

Appendix 6.1.

Also important transport sector's contribution to employment.

Employment figures for the public sector, the only sector with updated data, are

“The rates of growth of transport GDP in the OECD countries for comparable periods are reported at
0.82% and 3.64%; rales lor economic (GDP) growth have been 1.6 and 3.1 respectively (Nijkamp, 1994).
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used. Figures in table 2.1 show that public sector transport activities contributed
about 25.3 percent to public sector employment. Employment data for the economy
as a whole, ending in 1982, indicate that the transport sector employed an average of
9.7 percent of the total work force in the country (Likwelile, 1987). Bhaduri et al.
(1993) report that, for 1991, transport and communications contributed about 10.1
percent of formal sector employment and 3.3 percent of employment in the informal
sector. |

Land transport (road and rail) comprises about 4.6 percent of total GDP. Its
contribution was highest in 1982, about 5.3 percent, it dropped to 4.3 percent in
1990. With regard to the whole transport sector, land transport contributed an
average of 73.2 percent of transport GDP. Its contribution in this case appears to
have been stable over the period under discussion; it has all along been in the region
of 70 percent. It performed poorly before 1984 with an average fall of 13.1 percent
for 1980-83 period; just as the whole transport sector was performing badly, with a 7
percent decline. Land transport GDP has grown almost steadily after the economic
reforms. It registered an average growth of 3.8 percent per year;, the highest growth
having been recorded in 1988 (about 8.2 percent). It experienced a small fall of 0.5
percent in 1986, slightly above that of the whole transport sector (-0.3).

It can be observed that, all along, the growth of land transport GDP has been
higher than that of the transport sector as a whole. This evidences the dominance
and indispensability of land transportation in the country. There are encouraging
signs with regard to the performance of the sector during the economic reform era,
especially in terms of the recorded positive growth rates, averaging 5.3 percent
during 1987-90 period. This could be attributed to the combined efforts, aimed at

liberalising operations in the industry, and the emphasis put in reconstruction and



rehabilitation of major transport infrastructures under the Integrated Roads

Programme (IRP) (URT, 1994a) (see discussion in a later section).

2.2.1.2 Contribution to Capital Formation

Overall investment, i.e., gross fixed capital formation's (GFCF) share of GDP
stood at 22.1 percent in 1970-78, 22.3 percent in 1979-85, 26.3 percent in 1986-92
and 27.5 percent in 1990-92 (SASDA, 1994). The share of economic infrastructure
(transport, storage, water and electricity) to GFCF has averaged 31.7 percent for
1981-85 period and 27.7 percent for 1986-92 period (Ndulu, 1994). From table 2.2
one observes that transport equipment (vehicles, road works equipment) has on
average made up 36.5 percent of GFCF per year. It rose from 13.7 percent in 1982-
83 to 49 percent during 1984-87, falling to 17.9 percent in 1988-89, before rising to
48.6 percent in 1990-91.

Transport equipment's average annual share of total equipment- i1s 59.6
percent. One notices an upward surge in the share of transport equipment from 23.1
percent in 1983 to 68.7 percent during 1984-1987. The share dropped in the next
two years (1988, 31.3 percent and 1989, 23 percent) before it rose again to 68.7
percent in 19907, One notices, therefore, a boom in the investment in equipment
during the economic reform period, with transport equipmeht playing a dominant
role. The effect of import liberalisation measures, i.e., the introduction of various
forex schemés which eased the availability of foreign exchange (its allocation is
discussed in the next section) used for importation of, among others, trémsport

equipment6 and exchange rate adjustments, becomes evident here.

5In the case of Zimbabwe, transport sector's share in GICF is reported at 19.6% in 1990 with transport
GDP making up for 8% of total GDP. Tmportation of machinery and transport equipment comprised 37.4,
40.7 and 36.3 percent of lolal imports in 1990, 1991 and 1992 respectively (EIU Country Report on
Zimbabwe, 1994).

SFor details on how these schemes operale see, among others, Skarstein et al. (1988).



Table 2.2: Transport Sector Contribution to GFCF (1976 Prices)

1982 | 1983 | 1984 | 1985 | 1986 | 1987 | 1988 | 1989 | 1990 | 1991
GICF (mahs) 6052 | 4042 | 5891 | 7221 | 7007 | 8964 | 8823 | 8055 | 6946 | 8428
Agp EcoJCOR 35 |44 (190 |78 |75 |73 |75 |87 |95

Tolal Bquip. (IGQ) (mshs) | 3369 | 2496 | 4102 | 5517 | 4993 | 6092 | 5403 | 5808 | 4248 | 6762
TGQas% of GFCF 557 | 618 | 696 | 764 | 713 [ 680 | 612 | 721 | 612 | 802
TrangportBquip(TRQ)mshs) | 794 | 577 | 2817 | 3789 | 3429 | 4184 | 1692 | 1334 | 2918 | 4644
TRQas% of GFCF 31 | 143 | 478 | 525 | 489 [ 467 | 192 | 166 | 420 | 551
TRQas% ol 1GQ 26 {21 187 |87 | 687 | 687 | 313 | 230 | 687 | 687
Transpart-ICOR =109 | 208 | -193 | 1392 | 470 | 539 | 548 | 909 | 1080

Road(RD), msh 1339 | 673 | 741 | 635 | 849 | 1922 2510 | 1466 | 3098 | 2350
RDas%of TRQ 204 | 144 1117 |83 |15 | 205 | 272 [ 163 | 367 | 206

Note:  Road includes water, Incremental capital output ratio (ICOR) figures adopted from Bhaduri
et al. (1993), Table 4.1,
Source: Statistical Abstract: 1992; Tanzania Economic Trend, Vol. 6 (1), 1993

One such scheme is the Export Retention scheme, originally introduced in
1982 and expanded in 1986, which authorises exporters to retain a certain share of
the export proceeds, which can then be used for the importation of goods. Another is
the Own Funded Imports (OF) scheme initiated in 1983/84. The OF facility concerns
individual funds obtained through a variety of ﬁctivities, and through which, goods
can be imported independent of government decisions, i.e., the utilisation of such
funds does not require the approval of the Treasury or the Bank of Tanzania (BOT);,
it does not require access to official foreign exchange resources (DeRosa, 1993).

Other schemes include the Open General License (OGL) system for imports
established in 1988 (this succeeded the Multisector Rehabilitation Credit, MRC,
introduced in 1986/87 which allowed co-operative unions and private institutions to
import and distribute agriculﬁnral inputs) whose functioning resembles that of the

Commodity Import Support (CIS) scheme. CIS and OGL require a forex recipient



firm or institution to pay in local currency at the going exchange rate into a counter
value fund held by the Ministry of Finance (Skarstein et al., 1988).

in all these schemes, the transport sector is cifed as one of the priority sectors,
and this has facilitated the observed increased financing of transport equipment. In
addition to the sectoral financing, transport equipment is also acquired through
programmes falling under other sectors, especially the industrial and agyiculthral
sectors (if viewed through type of goods imported rather than utilising sectors). On
average, transport related equipment accounts for between 28 and 38 percent of
amounts spent on import under these various schemes (Skarstein et al., 1988).
During the early phase of import liberalis_ation, beginning with the implementation of
OF scheme, transport equipment was favoured over the lother categories of
equipment. This explains the surge noticeable during the 1984-87 period.. With the
introduction of OGL and CIS, the emphasis shifted relatively to industrial spares and
machinery aimed at boosting capacity utilisation, hence the drop experienced in
1988-1989.

The introduction of bonded warehousing beginning 1990, lAiberalised further
vehicle importation, enabling restoration in 1990-91, of ‘transport _equipmént |
importation to the 1984-87 share. The presence and utilisation of the forex schemes,
together with the general removal of administrative restrictions (permits) on -
importation of vehicles and spare parts, enabling vehicle importers to plaée their
orders directly with overseas agents, have considerably eased vehicle importation
(URT, WB and IMF, 1991),

Road transport's share of transport equipment is at an average of 18.8 percent.
Investment in vehicles has thus comprised nearly one fifth of total investments in
transport equipment. The road's share stood at 13.7 percent in 1982-85, increased to

19.7 percent in 1986-88, experienced a small drop to 16.3 percent in 1985, before



increasing to 28.7 percent in 1990-91. Investment in road transport equipment has
thus averaged 25 percent in the period 1987-91. On the whole, this signifies the
importance of the transport sector, especially road transport, to the economy of
Tanzania.

An examination of the incremental capital output ratio (ICOR) (its inverse
defines investment productivity) shows that for the period 1982-84, investments in
the transport sector were associated with declining output, hence the negative
ICORs. The economic reforms turned this around, with the year 1985 having an-
uncharacteristically high ICOR of 139.2, in tandem with the surge in the investment
in transport equipment described earlier. In all the subsequent years, transport sector
ICORs have been exceptionally high compared to those of the aggregate economy,
and have been increasing. The large investments in the transport sector combined
with the relatively modest contribution to GDP (table 2.1), tend to suggest that
imported transport equipment is being poorly utilised, i.e., there has been low
investment productivity in the sector. The poor road network could be the factor; but
equally important are the poor operational practices (inefficient facility utilisation)

by transport firms.

2.2.1.3 Trucking, Foreign Exchange and Credit Allocations

With regard to forex allocations, distributions based on the amounts made
available through the various .forex schemes (discussed above) are used here. Table
2.3 provides information on the forex allocations as made available through the forex

schemes for certain periods in the years 1987, 1990 and 1992.



In terms of total funds allocated, the transport sector’ received about 23

percent during the first half of 1987 and 16.3 percent in the July-December period

(Skarstein et al., 1988).

Table 2.3: Foreign Exchange Allocations (percentages)

Forex Scheme

Jan-June 1987

July-Dec. 1987

Jan-March 1990

Jan-Oct. 1992

Free resources 24 10.8 - -
CIS 24 8.0 - -
Lixport retention - 18.9 - -
Grants/loans 40.9 40.9 v -

OGL"

7.7

21.7

Note: * refers to percentage distribution of Letters of Credit (LCs) established
Source: Skarstein el al. (1988) and Bhaduri et al. (1993).

The main sources and percentages that went to transport operations, for the
first and second half (in brackets) of 1987 were as follows: Free transport resources
as percentage of total "Free" resources (i.e., receipts from exports and net transfers
after honouring amounts for tied imports, e.g., oil syndication and other
commitments) allocated 24 percent (10.8), Transport CIS as percentage of total CIS
24 (8.6), Transport Retention as percentage of total Retention 18.9 (for July-
December only), and Transport Grants as percentage of total Grants/Loans allocated
40.9 (40.9). The table shows that the transport sector increased its share in total
OGL funding considerably from January-March (7.7 percent) to 21.7 percent in
1992. 1t should be noted here that, since the second half of 1993, OGL has been

replaced by a system of weekly forex auction (Doriye et al., 1994).

TTransport sector activities receiving forex allocations include: Air Tanzania Corporation (ATC), Ferry
Rehabilitation, Government Transport Agency, State Motor Corporation (SMC), Trunk Road
Maintenance, National Transport Corporation (NTC), Treasury-Crude oil, Tacoshili, Tanzania Harbours
Authorily (THA), and Transport and Communications. These [all under what Skarstein et al. classify as
"propér transport”. There are also a mullitude ol other transporl related activilies that receive forex
allocalions, e.g., body building, General Tyre, elc.



Skarstein et al. (1988) note, however, that generally the amount that went to
transport proper (referring to agents that actualfy deliver transport services, instead
of say, dealing with vehicle manufacturing, spare parts selling, etc.) was less than
would have been desirable. This could explain some of the problems (infrastructural

detertoration, etc.) discussed later in the chapter.

Table 2.4: Commercial Banks Domestic Lending by Sector (m. Tshs)

Sector 1986 1987 1988 1989 1990 1991 | Av%
Agricultural Production 1362.3 40394 |  6020.2 66124 13224.7 200742 8.6
Mining & manufacturing 1451.3 6262.8 | 144298 | 22429.6 35562.7 43855.3 20.8
Transportation (TR) 414.2 1096.9 1539.0 22239 3837.7 4632.9

TR as % of total 2.1 2.0 2.1 2.1 2.7 2.3 2.2
Agric. marketing 5149.6 | 35220.7 | 37324.1 48360.5 492204 76530.5 42.2
Other 11097.6 8452.5 | 14145.1 270409 | 422843 53388.0 26.2
Total 19475.0 | 55072.3 | 73458.2 | 106667.3 | 144129.8 | 198480.9 { 100.0
CRDB Loans-lotal 1235.8 2010.6 2203.1 3046.0 5363.6

CRDB-rural transport 76.6 - 528.2 191.6 423.8 2330.7

CRDB-rural transport % 6.2 263 8.7 13.9 43.5 19.7

Source: Bureau of Statistics, Statistical Abstract:1992; Agricultural Statistics, 1989

Another area worth looking at is with respect to commercial lending by
banks. Information on bank credit is contained in table 2.4. It may be noticed that
out of total domestic lending to various sectors in the country, transportation's share
has averaged 2.2 percent for the pefiod 1986-1991, the highest being in 1990, i.e,
2.7 percent. 1t may be observed, however, that the share going to transportation (in
terms of types of goods imported) may be higher than this, in view of the fact that
amounts going to the agricultural sector, an important transport utilising sector, has a

substantial amount spent on acquiring transport equipment (vehicles) to facilitate
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crop marketing and input distribution. The agricultural sector's share is not small, a
combined figure of 63 percent (20.8 for production and 42.2 for marketing).

Also noticeable is the amount of credit from the Co-operative and Rural
Development Bank (CRDB). " It may be noticed that transportation is one of the
leading sectors in the priority list of loans from CRDB. Over the 1980-90 period,
transport's (rural) share stood #¢ 25 percent per annum. The economic reform era
saw a substantial increase in CRDB's credit to rural transport; it went up to about 26
percent in 1987, the highest being 43.5 percent in 1990, with an annual average of
19.7 percent for the period 1986-90. It may be noted here that rural transport is
comprised mainly of purchase of goods carrying vehicles. So even in terms of
domestic bank lending, the trucking industry occupies an indisputably important

place.

2.2.1.4 Share of Road Transport in Freight Traffic

Skarstein et al. (1988) report shares of transport volume (in ton-km) handled
by various operators in Tanzania for 1985/86 as follows: Tanzania-Zambia Railways
(TAZARA) 25 percent, Tanzania Railway Corporation (TRC) 20 percent, truck
domestic 44 percent and truck transit 11 percent. Thus, the road freight industry
handled a total 55 percent of the traffic. For the subsequent years, the relative
contribution of the trucking sector is shown by using international cargo shipped by
rail and road for which data ar¢’easy to come by. Figures are presented in table 2.5.

It is shown that road transport (trucking) handles slightly more than half of
what is transported to neighbouring countries. For a six year period (1987-92), the
trucking sector handled, on average, about 56 percent per annum, of transit cargo.
The highest shares were 65 percent in 1989 and 61 percent in 1991 and 1992. There

is thus an increased use of road transport compared to 1987 (41 percent). A drop in
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rail cargo could be reflecting reductions in the use of TAZARA in the case of
Zambian cargo which, following political changes in Southern Africa which have
facilitated removal of sanctions and boycott of Republic of South Affrica transport
routes, together with rehabilitation of Mozambique and Angolan routes, has diverted
some of its traffic to harbours other than Dar Es Salaam (Mwase, 1993). The cited
figures show the trucking sector to hold an important place, in the case of transit

cargo, for the Tanzanian and neighbouring countries' economies.

Table 2.5: International Freight Traffic by Rail and Road

1987 | 1988 | 1989 | 1990 | 1991 | 1992 | Aw.
Freight Traffic (FT) (000 tons) 545 651 360 373 389 381 450
Traffic by Road (TR)
(000 tons) 223 380 233 206 238 233 252
TR as % FT 41 58 65 55 61 61 56

Source: Maro et al. (1993)

2.2.2 Levels of Freight Trafiic Movement

Three levels of traffic movement can be distinguished. These are intra-
regional, inter-regional and international (transit) traffic. We base the discussion on
the first two, by looking at agricultural transportation which constitutes the lion's
share.

Intra-regional transportation is short-distance in nature. With regard to
agriculture this level of transportation is mainly concerned with the collection of
agricultural produce from various buying posts (primary societies) and channelling it
to major godowns in the respective regions. The level of economic development,
amount of produce moved within a region and the degree of connectivity between
various centres in a region are factors that determine the intensity of intra-regional

agricultural transportation. This level of operation is described as being unattractive
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to profit seeking private operators, due to regulated and uneconomic rates (Maro, et
al., 1993). Its short haul nature and the fact that most of the traffic is carried on poor
road infrastructure, and thus subjecting operators to high (unrecoverable) operational
costs, adds to the unattractiveness (URT, 1994a).

Inter-regional transportation on the other hand, refers to the movement of
cargo from one region to another within the country. Movements of crops from the
regional godowns to consuming/processing centres and export points, and movement
of agricultural inputs to the producers, constitute inter-regional agricultural
transportation. Factors that affect this level of transportation include location of
marketed agricultural output, location of processing and milling facilities,
peakedness of agricultural trar:sport demand, origin of agricultural inputs, condition

of roads and possibilities of modal combination/substitution (Msambichaka et al.,

1983).

2.2.3 Supply and Demand in the Trucking Industry
In this section an attempt is made to examine the factors that determine the

supply (importation) of trucks and determinants of demand for freight services in

Tanzania.

2.2.3.1 Supply of Trucking Capacity

The functioning of the trucking sector is dependent on the availability of
trucking capacity. Trucks have to be imported. However, the supply (impprtation)
of trucking capacity in Tanzania, has been very much influenced by government
policy stance over the years. In the post-Arusha (1967) period, up to beginning of
the economic reform era in the early eighties, vehicle importation was restricted and

controlled by State Motor Corporation (SMC); mainly due to foreign exchange
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(forex) constraints (Mwase, 1983). During this time, the position of official forex
reserves was a critical factor in the importation of vehicles. The situation changed
with economic reforms, especially the introduction of various forex schemes and,
most specifically, the legalisation of own funded imports, which have tremendously
facilitated vehicle importation (as discussed above). These schemes have eased the
availability of forex (Mwase, 1994; URT, 1994a).

This section attempts to establish the determinants of truck importation
(71MP) in Tanzania. Both prior reform and post reform periods are considered. The
differential role of official reserves and private transfers should become obvious; the
former being prominent during the economic restriction era, while the latter in the
liberalisation period. The factors considered are gross domestic product (GDP) in
constant prices and net private transfers, NPT, which correspond more closely to
financing of own funded importg, and thus reflecting on the measures accompanying
the economic reform era.

A dummy variable (DUM) for liberalisation (1 after 1984 and 0 otherwise) is
included. The expectation is that liberalisation measures have eased the importation
of trucks. The country's net foreign reserves (NI'R), which is an indicator of the
country's forex capacity, 1s also tried for comparative purposes to the situation
observed by Mwase (1983). Also included is the truck import price (IMP) per
average unit. This has been obtained by dividing the value of imported trucks and
lorries (at constant prices) by the number of imported units.

GDP and NPT (or NI'R) are expected to be positively related to truck
importation, so also for the liberalisation dummy variable. /MP is inversely related
to the amount of trucks imported. The correlation coefficients presented in table 2.6,

indicate that among the independent variables, only /MP and GDP and IMP and



NI"R (not important for our models 1 and 2) have high coefficients of 0.83 and 0.85

respectively.

Table 2.6: Correlation Coefficients of Truck Importation Variables

TIMP GDP NFR IMP NPT
TIMP 1.0000
GDP 0.7515 1.0000
NFR 0.6228 0.6725 1.0000
iMp 0.6716 - 0.8282 0.8493 1.0000
NPT 0.7358 0.7053 0.3120 0.5490 1.0000

Source: Own Computations

Both GDP and IMP are important factors and cannot be dropped to avoid
omitted variables bias. Their correlation coefficients with 7/MP are,- respectively,
0.75 and 0.67. Also with high correlation (0.74) with the dependent variable is NPT.

The period covered is 1980-1990. This entails too few degrees of freedom
(d.f) to the truck importation function. An extension of the period backwards, to
cover 1975-1990 (as data had permitted), did not yield satisfactory results®. This
may probably be due to the fact that prior to 1984, i.e., a good part of the period
1975-83 was dominated by government restrictive measures and only government
resources mattered (see footnote eight). NPT funding increased with the reform
measures. It may be noted that net private transfers, which averaged Tshs. 20.389m
during the period 1975-83, increased to Tshs. 63m in 1984, before jumping to the

highest Tshs. 260m in 1986 (IMF, International Financial Statistics, 1993).

8The [ollowing results were obtained (with 11 d.f):

InTIMP =27.243—-1.6235In GDP+()(bLgO§‘)l InIMP +1.01391In NPT

(0.5794) (~0.7608) (2.5704)

~0.8934 DUM, Adj. IR* =0.61. Only MFPTis significant al 5 percent significance level
(~1.0539)
and bears the expected sign. G27and /MPbear incorrect signs. The liberalisation dummy, D034 seems
to suggest reform measures have a drawback effect on truck importation.
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The Cochrane-Orcutt procedure (by use of a least squares grid search, LSGS)
is used in the estimations to circumvent the problem of autocorrelation that is likely
to be present because of the time-series nature of the data, and likely effects of
omitted variables. This procedure improves the efficiency of the estimators in the
sense that, it chooses the optimal value of the serial-correlation coefficient, p, with
the minimum sum of squared errors, while maintaining the unbiasedness of the
estimators.

The truck importation function in the general form is given as:

TIMP={{GDP, NPT, IMP, DUM) 2.1

A log-linear form was estimated® and the obtained results are presented in
table 2.7. The results are presented in terms of models 1 to 3. Models 1 and 2 use
net private transfers (NP7, whereas model 3 uses net official transfers (NVFR). All
variables, except NI'R and the liberalisation dummy, are significant at the three
conventional levels and bear expected signs. Variables in model 1 explain about 93
percent of the variations in truck importation. - GDP and unit import price are the
most significant, followed by net private transfers. The liberalisation dummy (DUM)
is insignificant, bears an unexpected sign and appears, therefore, not to really capture
the reform measures.

In model 2, the dummy was dropped. The explanatory power has increased
to 94 percent. All variables have substantially gained in significance, and in the case
of GDP and IMP | also the magnitude of the coefficients, with that of NPT decreasing
slightly. These are the variables that help therefore explain truck importation in the

country in the post-reform era. So as the economy grows, one would expect

9The non-transformed fnction was also estimated and the results (not reported to avoid superfluity)
were equally good. The log transformed is preffered for easy reference to elasticities.
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increased truck importation and that prices play an important role in importers
decision making. An increase in vehicle unit import price leads to a decline in the
quantity of trucks imported. These results suggest that features of a competitive
market economy are beginning to show in the Tanzanian economy.

Model 3 uses NI“R and, as can be noticed, this variable is insignificant and
bears an unexpected sign. This may be explained by the fact that liberalisation
measures have made vehicle importation, to a greater extent, independent of the
official forex reserves. A contrast can be made with results obtained by Mwase

(1983)10. As expected, GDP? and /M’ bear expected signs and are significant, the

model explaining about 75 percent of the variations in truck imports.

Table 2.7: Truck Importation Regression Results

Model 1 2 3
Variable Coeflicient t-ratiy Coeflicient t-ratio Coeflicient t-ratio
Constant -258.49 -4.7652 -259.32 -5.6106 ~344 71 -2.6712
InGDP 11.27 4.8235" 11.345 5.5775 15.258 2.6801
InNPT 0.3605 207477 | 03184 7.2273" - -
InNI'R - - - - -0.0378 -0.2322
InIMP -0.7879 -4.3504" -0.8066 -4.9077" -0.9360 -1.9369"
DUM -0.1082 -0.2383 - - - -
Adj. I 0.93 0.94 0.75
d.f 6 7 6
Note:  * significant at 1 percent level, ** significant at 5 percent level, and *** significant at 10
percent level.

10Mwase (1983), using the official reserves, #ZZ, obtained the following results:
LIMP = 1449.5—0.066GDP+0. 741 IFEL—0.0018 PIMP, R*=0.69. The estimation
(234) (=2.06) (.71 (041

covered the period 1968-1977. L/MHs the number of lorries and trucks imported, GD#As gross domestic
product, FZZis net foreign exchange reserves and /ZA/Pimport price variable for a 7-ton Isuzu truck. It
may be noticed that FZZ is a significant determinant of truck importation at 10 percent level of
significance, G2Pthough signilicant at 5 percent, has an inverse relationship with vehicle imports, Import
price variable is insignificant. This supgests absence of a competitive environment were factors other than
prices arc decisive determinants, a situalion contradicted by the current resuits.
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2.2.3.2 Demand for Trucking Services
The demand for trucking services (in ton-km, 7KM) is examined. In
Tanzania greater freight demand possibilities are in the agricultural compared to the
industrial sector (manufacturing having an average growth rate of -0.9 percent for the
period 1983-90). The agricultural sector appears therefore to continue to hold
promise to the freight industry as its absolute output, contribution to GDP and
growth rate have been on the increase since the institution of economic reforms

(post-1984 period) (see table 2.8). -

Table 2.8: GDP-Agricultural and Industrial Contribution (Tshs m., 1976 prices)

Sector/Year 1983 | 1954 | 1985 | 1986 1987 | 1988 1989 1990
Total GDP 20882 | 23656 | 24278 | 25070 | 26345 | 27460 | 28378 | 293%
Total agric. output W14 | 10312 | 10031 | 11557 | 12066 | 12606 | 13183 | 13567
as %o of total GDP 33 | 486 | 450 | 461 463 465 465 466
Growth rate of agric. GDP 29 40 60 57 44 45 46 66
Crop&animal husbandry 9048 | I3 | 9m8 | 10396 | 11027 | 11315 | 1i831 | 12127
as % of agric. output 913 | 913 | 918 | %00 914 898 87 894
Forestry _ 26 236 | 254 278 261 280 292 305
as %o of agric. cutput 24 23 23 24 22 22 22 22
Industry 3239 | 3444 | 3311 | 3394 | 386 | 4117 | 3904 | 401
as % of total GDP 142 46 | 136 135 136 136 136 135
Growthrate manufacturing | 33 82 26 39 67 71 | 77 25

Note: Other components in agricultural output are fishing and hunting products
which use specialised vehicles for transport.
Source: URT (1992), Agriculture Stztistics 1989, Bureau of Statistics.

The share of agricultural output to GDP stands at an annual average of 45.5
percent, having risen from 43.3 percent in 1983 to 46.6 percent in 1990. The annual

growth rates rose from 2.9 percent in 1983 to 6.6 percent in 1990, with an annual
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average rate of 4.8 percent over the sample period. The increase in tonnage should
ordinarily translate into more traffic for hauliers.

The problem of availability of freight demand data for meaningful analysis is,
however, acute. Data as reported in Maro et al.(1993) is employed. These figures
represent only part of the market, mostly official. The set of variables used, key as
they may be, may provide only a partial explanation to traffic generation/attraction in
'the country. The results should therefore be taken to be indicative of the situation.
They indicate all the same the freight traffic generation aspect in the country. Pooled
regional and time-serics data for 1987-1991 period, covering 18 regions (making up
90 observations), are used (Dar Es Salaam and Coast have been left out for lack of
data on 7KM). What is left out is, in fact, a substantial part of the market.

The demand for trucking services is examined through a simple demand
model. Trucking services are postulated to be explained by the level of four factors.
Regional GDP (RGDP) and regional population (I’OI’) as factors that attract the flow
of trucking services to the regions; and rank weighted road condition index (WRD)
and regional freight rate (RIFR)!! which are expected to relate inversely (resistant
factors) to the flow of trucking services to the regions.

The road network in Tanzania is poor and vulnerable to heavy raihlz. This
makes the type of roads of vital importance for accessibility of a region. WRD
(adopted from Amani et al., 1987), is thus intended to take into. account the aspect
of poor road in that it corresponds roughly to the relationship between vehicle
operating costs (VOC) on different fypes of roads. The higher the WRD (the poorer

the road condition), the more difficult the accessibility to a region and the less the

11 As it will be seen in section 2.4.3.2, freight rates have been set by government. These have in effect,
however, been basic or threshold rates. Each region has been given the mandate, through their
respective Regional Transport Co-ordination Committees (RTCC), to set own rates while taking into
consideration regional conditions; hence the use of RI'R as an explanatory variable.

12See section on recent developments where the impact of the Integrated Roads Programme is also
shown,
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attraction/flow of trucking services to and from a region. For RFFR, which may also
reflect the quality and density of road infrastructure in the regions, figures from the
regional transport companies (RETCOs) have been used. For regions without a
RETCO, rates from contiguoﬁg regions with RETCO have been taken to be close
estimates of the actual rates in those regions!3.

Again, the Cochrane-Orcutt procedure, with LSGS, is applied. The estimated

function, in general form, may be presented as follows:
TKM = g(RGDP, POP, WRD, RI'R) (2.2)

The following results were obtained from an estimated log-linear

specification:

In7TKM =—-14.018+0.31291n RGDP +1.9157In POP — 0 2221n WRD

(-3.8776) (3.1541) (8.6631) 9388)
~0.5116In RI'R, Adj. R =0.77 - (2.3)
(- %)

All variables bear expected signs and, as shown in table 2.9, multicollinearity
appears not to be a problem. All correlation coefficients are qﬁite small in size. The
variables explain about 77 percent of the variations in freight traffic movement in the
country. Regional GDP (representing the level of productive economic activity in
the regions), population (which shows a significant part of the output generating
resources in the regions, confirmed by the correlation coefficient of 0.61 with TKM)
and regional freight rate, are significant at 1 percent significance level. Index for

road density is significant at 5 percent significance level.

13The Regional Transport Co-ordination Conimittees (RTCC) use NTC cost estimates as a basis for rate
selting in their respective regions. Thesc are normally the rates used by the RETCOs. They thus give a
best estimation of the operating rates in the regions, at least the minimum of (as, usually, private operators
charge more).
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Table 2.9: Correlation Coefficients for Freight Generations Variables

TKM RGDP POP WRD RFR
TKM 1.0000

RGDP 0.1926 1.0000

ropP 0.6122 0.0764 1.0000

WRD -0.3999 -0.1728 -0.2262 1.0000

RFR -0.1054 -0.0056 0.1041 0.0983 1.0000

Source: Own Computations

The significance of RGDP and POP, which together represent the level of
economic activity, traffic generating capability and the size of trucking market in the
regions, is indicative of the fact that the development or growth of trucking

-operations in the country is very much tied to the performance of the economy as a
whole. The most developed areas, with high resource endowments, should be the
areas generating and attracting more freight traffic. This does also have a bearing on
the location of trucking operators, for whom nearness to the source and destination
of cargo is crucial for cost effectiveness. So, left unhindered by restrictive policies,
the configuration of trucking operations (spread and intensity) will be predicated on
the level of economic development in the various regions in the country.

The significance of WRD and RI‘'R explains the effect poor road condition
has on traffic ﬁovelnenls in the country. The fact that virtually the whole road
network in Tanzania is poor, must be raising a very important aspect for policy. It
makes the poor road related costs, i.e., vehicle damage, increased fuel use, etc., to be
of considérable importance in determining the price-output configuration in the

\'*-\trucking market. |

s It may also be a pointer to the fact that areas with the poorest road networks

are thé-ones suffering a lot, in terms of increased freight charges, i.e., if they are to
attract any. trucking services at all. Else chances are that they might be missing

trucking services.completely. Goods have nevertheless to be hauled to and from
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regions. As such, operators offer services and cover the high operating costs through
increased rates (the two variables may be reflecting the quality and density of the
regional road infrastructures), to the detriment of the welfare of shippers who have to

pay dearly for such trucking services.

2.3 Structure of the Industry
2.3.1 The Concept of Structure

According to Scherer ('198‘0), industry structure is determined by four factors:
economies of scale, mergers and concentration, the impact of government policy and
stochastic determinants. This is in the spirit of the Structure-Conduct-Performance
(SCP) paradigm pioneered by Bain, Mason and others; also referred to as the
Harvard tradition (Tirole, 1988)14. According to this paradigm, market structure
contains two sets of variables, intrinsic and derived. Intrinsic variables (also known
as basic conditions) are determined by the nature of the product and the available
technologies for production and marketing. Derived elements may reflect
government policy, business strategies, or accidents of history, as well as relevant
intrinsic variables, ie, those specifically related to the nature of the product.
Included in structure are: number of sellers in the market, their degree of product
differentiation, the cost structure, the degree of vertical integration, buyer

concentration and conditions of entry.

14The SCP model in the Harvard tradition is empirical oriented. There is another brand to the SCP which
emphasises both rigorous theorctical analysis and empirical examination/identification of competing
theories. This is known as the Chicago tradition (pioncered by Aaron Director and George Stigler)
(Tirole, 1988). The meaning of structure as per SCP-model is wilhin the context of the traditional
industrial organisalion theory. Baumol, Panzar and Willig, in their theory of Contestable Markets, on the
other hand, use the ideas of the Chicago school (in a multiproduct context) to propose an approach to the
study of industry structure by examining the effectiveness of potential entry; this they argue, disciplines
monopoly (Brock, 1983). Another approach to the study of industry structure is the Putty-Clay which
addresses the dynamic aspect of production where structure is related to some degree of inerlia in the
capital structure of an industry (Forsund and Hjalmarsson, 1987).
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Market conduct 1s concerned with the behavioural rules followed by buyers,
sellers, and potential entrants to choose the variables under their control. Conduct is
determined by market structure. Important issues here are price, research and
development, investment, advertising, etc. Market performance then deals with the
assessment part, by comparing the results of market conduct to first-best ideals such
as perfect competition, or feasible alternatives. The issues addressed are efficiency,
ratio of price to marginal cost, product variety, innovation rate, profits, and
distribution.

[t is important to note that market struéture 1s, in the long-run, affected by
market conduct through, among others, mergers and investments, marketing
strategies, and invention and innovation. These may affect seller concentration,
product differentiation, atiractiveness to entry and availability of technology
(Schmalensee, 1989). The kind of structure that evolves in a country does also
depend on size and the degree of economic development. Indeed, just like in most
other countries, the evolution of the structure of the trucking industry in Tanzania
has been very much influenced by these factors, but mostly, by the regulatory
policies adopted by the government (Hofmeir, 1973; Mwase, 1980).

In essence, the derived elements in the SCP-model, most specifically
government policy, have had a considerable influence in shaping the structure of the
industry. Indeed one of the most important aspects of public policy concerns its
impact on industrial structure and pricing. In Tanzania, the industry's operations
have been so much guided by the overall policy environment (following Arusha
Declaration) that it is difficult lo characterise the evolvement of its structure on the
basis of factors intrinsic to it.  This is not to rule out the limited role of some
relevant intrinsic features in shaping the structure of the industry as evidenced by the

persistence of small private operators despite government policy in their disfavour.
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The World Bank (1974) gives testimony to this when it notes that the industry is
- considered as one of the best starting points (easy to enter and exit) for an

independent business career in developing countries.

2.3.2 Structure of the Trucking Industry in Tanzania

This section looks at the structure of the trucking industry in Tanzania as it
has evolved over the years. The main determinant has been government policy, an
SCP-model derived element, which has institutionalised conditions for entry and
general rules of operation. It is the regulatory framework (discussed in section 2.4)
that has shaped the ownership pattern, firm size, firm distribution and thé
institutional set-up and policy which have governed operations in the industry

(Hofmeir, 1973; Mwase, 1980). These are the 1ssues that are addressed below.

2.3.2.1 Ownership Pattern

Ownership rights have a bearing on firm performance in that they influence
economic behaviour of employees through the incentive system (reward-cost
schedule) that is in place. A theoretical discussion on ownership-efficiency
relationship is provided in chapter four.

This section traces the ownership pattern in the trucking industry in Tanzania
as it has developed over the years. The contention being that it is government policy
that has been instrumental in shaping the pattern. The ownership aspect came with
the Arusha Declaration in 1967. The declaration stressed the desire to encourage
public ownership and participation in economic activities including provision of
transport services; referred to here to include co-operatives and parastatal

organisations. The trucking industry was thus also affected. One of the stated

‘
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reasons is the strategic position the industry holds in the country. The industry is
central in providing goods haulage services to the general public.

Private operators operate on profit-maximisation criterion. They would
therefore avoid loss-making operations, e.g., unprofitable routes, where it would be
difficult, for instance, to secure return loads, or where rates charged (government set)
are low. A public firm would be easily called upon to fill in supply gaps, ensure
lower charges, and be subsidised for the losses incurred. If any profits are realised
from operations, public ownership can ensure such profits accrue to the state. This
helps ensure a stable supply of transport capacity. Hence the need to establish
subsidy dependent transport parastatals (Mwase, 1988)15.

In the 1970s State Motor Corporation (SMC) was established to help regulate
road transport in conjunction with the Transport Licensing Authority (TLA, more on
it in section 2.4.2 and 2.4.3) with the aim to develop public owned transport
operations through preferential allocation of goods carrying licenses and vehicles.
SMC was to be concerned with importation and allocation of vehicles, in which case,
transport parastatals and agricultural parastatals with transport wings were to be
favoured (Mwase, 1980; 1983; 1984).

Despite the policy stance which had favoured transport parastatals as well as
other parastatals (especially agricultural) with transport wings and co-operative
unions (some purely transport oriented), private operators have always taken part
(Mwase, 1980). There has therefore been a co-existence between public and private
operators. The share of the market enjoyed by each, their respective fleet sizes,

modes of operation, etc. have, however, been different (see chapter three).

151t has, however, been observed that the share of public enterprises (PEs) in each sector in an economy is
normally more important when market failures are numerous, that is, in cases with costly or absent
information, a shortage of entrepreneurs, externalities, increasing returns to scale, etc, It is also noted that
(see chapter four) the higher the share of PEs, the lower the growth rate of GDP. In Tanzania, where PEs
grew [from 42 in 1967 to 425 in 1984 (Moshi, 1994), the ratio of PE value-added to GDP for the period
1970-1985 is reported (in brackets for neighbouring Kenya) at 12.3 (8.7); average annual GDP growth rate
during 1970-81 and 1970-85 are, respectively, 3.0 (6.2) and 2.2 (5.2) (Plane, 1992).
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Historically, transport co-operatives had been encouraged to increase
possibilities for the participation of Africans in the road transport industry (Hofmeir,
1973). The scope of operation of these co-operatives was limited to their respective
regions. Their formation was voluntary, out of loose co-operation of several
individual transporters who helped each other to, inter alia, obtain freight. The
founding of Tanganyika National Co-operative Ltd. (TNT) in 1965 by decree of the
Registrar of Co-operatives changed this arrangement. In this case political pressure
was applied. This does perhaps explain its disintegration only a year later, in
December 1966 (Hofmeir, 1973). .

Following the failure of TNT, there had been demands to have a new
arrangement. The intention has been to establish a public national transport
company which would be commercially oriented (Mwase, 1985). This arose from
the fact that the road transport sector was so important that it could not be left solely
in the hands of private operators. The National Transport Corporation (NTC) was
subsequently founded in 1969.

With regard to goods haulage, NTC formed the National Road Haulage Co.
(NRHC) in 1971 as its subsidiary (also known as UMITA). Its national and
centralised character, among other reasons, made it difficult for NRHC to survive
(Mwase, 1985). A decentralised system was consequently chosen. The regionally
based Regional Transport Companies (RETCOs) were subsequently established as
subsidiary co;npanies of NTC (more in section 2.4.4 and chapter three).

In addition to these, several crop authorities and Marketing Boards were
encouraged to establish transport wings. So also were the non-transport oriented co-
operative unions and parasta.tals like National Milling Corporation (NMC) and
Tanzania Breweries Co. Ltd (TBL). The performance of most of these wings has,

however, been unsatisfactory {Maro et al, 1993).
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The extent of public and private sector participation in the industry can be

observed from registration and licensing statistics (see Table 2.10). In the table, total

fleet refers to the estimated number of trucks available in the country in a particular

year while registration and license figures are for annual recordings.

[t can be

observed that the annual registration of vehicles of public operators accounts for, on

average, about 25 percent.

Table 2.10: Motor Vehicles and Licensed Operators by Ownership

Parastatal Co-operative Private

Year | Total | Registered | Licensed Registered | Licensed | Registered | Licensed

fleet! Vehicle? Operators ) Vehicles Operators | Vehicles Operators
1982 | 16,688 1014 56 n.a. 48 638 1687
1983 | 15,444 532 50 na. 41 385 1488
1984 | 14,370 981 65 n.a. 41 693 1565
1985 | 14,425 440 82 n.a. 82 2,833 1798
1986 | 14,609 539 £6 n.a. 64 4,827 1903
1987 | 14,118 191 70 n.a. 63 2,827 1663
1988 | 13,422 522 69 n.a. 62 3,599 1762
1989 | 12,601 87 80 n.a. 49 3,442 1602
1990 | 11,908 201 66 n.a. 25 3,190 1148
1991 | 11,287 482 55 n.a. 22 2,503 1245
1992 | 10,688 564 66 n.a. 50 1,347 1586
% 24.9 3.9 n.a 2.9 75.1 932

Note:1. (no. of trucks) Present arrangements preclude the possibility of obtaining an accurate estimate
of the stock of vehicle fleet in the country. These figures, based on estimates by, among
others, Ndulu (1988) are taken to be close estimates (see Maro et al, 1993).
2. Includes vehicles owned by Co-operative Unions.
3. Percentages are extracted from Maro et al. (1993).

Source:Tanzania Licensing Authority (TLA) and Maro et al (1993)

percent of the vehicle registrations in 1982.

Registration figures also show that public operators made up about 61

For 1983 and 1984 public sector
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registrations accounted for 58 percent of those years' registrations. Percentages for
public sector registrations dwindled beginning 1985, a year after the inception of
liberalisation measures, in favour of private operators. In terms of licenses, about
3.9 percent are held by parastatals and 2.9 percent by co-operative unions. The
public sector commands therefore about 6.8 percent of the licences16.

As noted earlier on, government policy stance did not deter private operators
from offering transport services. Table 2.10 shows that private operators' annual
registrations account, on average, for about 75 percent of the trucking capacity.
Their dominance has been reinforced by the liberalisation measures. In the period
1985-1992 registrations by private operators ranged between 70 to 97 percent of
annual truck registrations. License figures show transport commercial activities to
be the domain of private operators. About 93 percent of the licenses are private. In
this case, the domination was there even before policy changes; they accounted for

about 94 percent in 1982,

2.3.2.2 Size of Firm

A theoretical discussion on the determinants of firm size, size distribution of
firms and effect thereof on efficiency is provided in chapter four. The presentation
here is confined to an attempt to throw some light on the size structure of trucking
firms in Tanzania by use of licensing figures. Firm sizes are defined in this case in
terms of the number of trucks owned by an operator. The use of transport output
generated by an operator to characterise firm size for the whole freight industry has
not been possible for lack of consistent and reliable data across operators.

As can be seen from table 2.11, 85.5 percent of license holders own one to

two trucks. Those in the middle range, i.e., 3-5 trucks constitute 9 percent of license

161t should be noted that licenses are v2newed after every two years, as such a year's number of licenses
shows license renewals made in that particular year and does not stand for the total number of operating
licenses in a year.
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holders with the remaining 5.5 percent owning six or more vehicles. This naturally
defines three groups of firms, i.e., small (1-2 trucks), medium (3-5 trucks) and large
(six plus trucks). Small operators thus dominate the trucking industry. In the nine
year period, small operators have, on average, grown at 1.1 percent while large
operators declined by 2.8 percent.

This may be explaining the easiness of entry into the industry by small and
sometimes owner-operators. This may be reflected further by the ranges of the
annual percentage shares of license distributions for each group: small firms 81-88
percent, medium firms 7-12 percent and large firms 5-7 percent. The small firms
group has a spread of 7 percentage points in between, 5 for the medium firms group
and 2 for the large firms group. This may also be suggestive of the fact that

competitive pressures are stronger for smaller firms.

Table 2.11: Size Distribution of the Trucking Industry (license holders)

VelNo. | 1982 | 1983 | 1984 | 1985 | 1986 | 1987 | 1988 | 1989 | 1990 | 1991| Av.| %

1 31| usal un| 46| 1563 | 1360 | 44| 1259] 871| 88| 1247| B3

2 25| 205| 219| 24| 26| 216| 191| 218| 158 201| 207| 122
@) @)y B @) @) @)} B)] B)| B)| BY| (&)

35 18| 6| 193] 145 62| 13| 154| 46| wo| 167| 153| 90
@ O 1 O @ O & @ an| @] O

G+ 87 w|80)| 97| 12| 87| 14| 18] so| s| 9| 55
®] © Ol O O Ml © @O ©

Total 1791 | 1597 | 1671 | 1962| 2033 | 1796 | 1898 | 1731{ 1239| 132 | 1702| 100

Note: In brackets are percentages; those in row for 2 vehicles are totals for
the small group, with vehicles 1-2.
Source: Compiled on the basis of data from TLA files

It should be noted here that most of these small operators own no terminal
facilities. In fact to some of them, these may not be important. To them one of the
cost savings are associated with non-ownership of such facilities. This creates

enough room for flexibility in their operations, unless otherwise restricted by license
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stipulations. It is also natural that small size operators will principally operate in the
truck-load (TL) sector of the trucking industry, compared to the less-than-truckload
(LTL) segment (see section on trucking features for a distinction). Difficulties
involved in maintaining big fleets (financial problems in the face of rising prices of
spares, elc.) could be another problem. Most big operators must have dropped in

size (fleet reduction), hence the negative growth.

2.3.2.3 Other Features
There are other important aspects that concern the trucking industry
(structure related) which need to be mentioned. Among these are: proportion of own

account vis-a-vis for hire operators, capacity distribution and regional distribution of

vehicles.

(a) Own Account vs For-Hire Operators

Table 2.12 presents information on these two categories of operators. Own
account operators are operators who provide transportation services by operating
their own fleets for haulage of their own goods. For-Hire operators are those who
own trucks and provide transportation services for others.  They operate
commercially and are therefore specialised freight transport operators (holders of
Public Carrier, category B, licenses, see section 2.4).

However, this does not preclude the possibility of an operator assuming both
status. On average 90 percent of ope.rators engage in for-hire services. Own account
operators thus account for, on average only 10 percent. These are relatively few and

are mostly public firms with transport wings meant to service their primary

undertakings.
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Table 2.12: Operator Composition (number of licences)

1982 ({ 1983 ( 1984 | 1985 | 1986 | 1987 | 1988 | 1989 | 1990 | 1991 | Av. | %

Own 144 141 147 206 190 206 245 212 142 130 176 | 101
Account

ForHre | 1647 | 1456 | 1524 | 1756 | 1843 | 1590 | 1648 | 1519 | 1180 | 1572 | 1574 | 899

Total 1791 | 1597 | 1671 | 1962 | 2033 | 1796 | 1893 | 1731 [ 1322 | 1702 | 1750 | 100
Source: Compiled from TLA files

(b) Capacity Distribution

A number of factors are responsible in determining the sizes of trucks
operators prefer. The condition of roads and road configuration, size of the market
served whether intra-regional, inter-regional, international or a combination of any of
these (scale economies argument) and financial capabilities are some of these
factors. In Tanzania most of the trucking capacity is used to serve the agricultural
sector wherein the haulage of crops and inputs dominates (Maro et al., 1993).

The road network in Tanzania is in‘ poor condition. This, together with the
dominance of agricultural cargo, obtained mostly from areas not served with good
roads, may be rationalising the use of not very heavy vehicles. Table 2.13 reflects
this picture. Concentration is in vehicles with capacities in the range 0-10 tons.
These constitute 81.7 percent. The 7-tonners are the most ubiquitous in the group.
The middle range, 11-30 tons, comprises 17.5 percent, while the range 31-41+
makes-up about 0.8 percent.

It has been observed by Maro 'et al. (1993) that vehicles of capacities 7-20
tons are mainly used for inter-regional tréfﬁc. They observe that for transit cargo,
vehicles of capacities above 40 tons are the most commonly used. The statistics

show that of the goods carrying vehicles, pick-ups dominate, constituting 48 percent
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followed by trucks 28.2 percent, tractors 12 percent, trailers 10.8 percent and tankers
I percent. Trucking capacity is therefore composed of mainly small trucks17.
However, truck carrying capacity has a bearing on operating costs. Alokan
(1995) observes that operating costs decrease with the payload capacity of the
vehicle used. This he demonstrates in the case of Nigeria where, for instance, the
operating costs per ton-km for five, ten and thirty tonners were, respectively, 8.23,
4.82 and 2.9 Kobo (1 Kobo=1 U.S. Cent, 1980 prices). He observes that the profit

margin is thus expected to be higher for larger lorries compared to smaller ones.

Table 2.13: Distribution of Trucking Capacity (Cap) (tons)

Cap 1982 1983 1984 1985 1986 1987 | 1988 1989 1990 | 1991 | Aw %

05 1252 1312 122 1660 1594 1455 1720 1681 1048 1296 31 407

610 1655 1539 159 1570 1459 1287 1679 1474 | 1062 | 1094 | 1442 410

11-15 200 29 285 277 316 375 363 425 34 290 314 89

1620 155 | 187 160 197 185 175 171 216 103 139 160 48

2125 ®© 87 59 111 75 106 73 108 ® ® 82 23
2630 26 25 4 73 4 81 67 67 46 55 54 15
3135 8 16 2 8 9 18 13 20 8 10 11 03
3640 1 8 4 6 15 20 06 i0 6 16 9 03
41+ 6 3 7 14 6 4 5 2 10 6 6 02

Toal 3432 3446 3439 3916 373 3521 4097 4003 | 2633 | 2975 | 3518 100

Source: Compiled from TLA files

Also important though, for realisation of this advantage, is the intensity in the
utilisation of such capacity. One needs also to take into consideration such factors as
the nature of the network on which operations are carried out, the spread and

intensity of economic activities utilising transportation services, which will then

17For other parts of Africa, the CFA Franc Zone for instance, the structure of the vehicles is such that
trucks of 25 tons design capacily are used for long-distance transport and those with 12 ton capacity for
shorter regional journeys (Rizet and Hine,1993).
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determine the frequency of pick-up and delivery services, and the type of goods
handled, i.e., whether agricultural or industrial, perishable or otherwise, etc. These
factors are important in making judgement as to the suitability of any one vehicle
type and size.

Table 2.14 presents the cost-vehicle size relationship in the case of Tanzania.
Unfortunately, only two vehicle sizes are considered. As observed above, these
happen to be common sizes in the trucking business in Tanzania. It can be seen that
the per ton-km costs are lower for a 10 tonner compared to a 7 tonner. As noted
carlier, the cost advantages do not strictly favour anyone size, and this information
does not suggest the abandonment of anyone size from utilisation. Rather, it calls for
caution in decision making. It expresses the need to consider, among others, the
cost-size related factors, while observing the environment in which operations are to

be undertaken.

Table 2.14: Cost Structure of 7 and 10 Tonner Trucks (Tshs), 1988

Seven Tonner Ten Tonner l
Per kilometre Per tkm Per kilometre Per tkm
Direct variable costs 42.33 10.08 43 08 7.18
Direct fixed costs 48.92 11.64 55.87 931
Adm. and overhead costs 13.89 3.31 13.39 2.32
Total 105.14 25.03 ©112.84 18.81

Note: Exchange rate 1988, USD 1 = Tshs 99.3 (i.e, 1 Tsh=0.01 USD)
Source: National Transport Corporation (NTC) as reported in Wangwe et al. (1989)

(¢) Regional Distribution

Tanzania is a vast country with its population, business and economic
activities widely dispersed. Economic potentials and the actual levels of economic
development also differ from region to region (Ndulu, 1982). Some are major
suppliers of agricultural produce while others are centres of industries and business.

Vehicle concentration in any one region would have to reflect such differences.
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Surely the locational bias of operators and vehicles is dictated by such factors
reflecting the lével of economic activity.

Naturally freight operators need to have their operational bases near the
source of freight, this is more so when agricultural haulage is a dominant
undertaking (Alokan, 1995). We know also that infrastructure and the type and
quality of transport services provided have a close correlation (Carapetis et al, 1984).
Other things remaining equal, the development of transport infrastructure has
significant implications for the spread of economic activities. Table 2.15 gives us

the picture of vehicle distribution in the regions in Tanzania.

Table 2.15: Regional Distribution of Vehicles for Category B Licenses

Region 1982 | 1983 | 1984 § 1985 | 1986 | 1987 | 1988 | 1989 | 1990 | 1991 | Av.
DSM 1420 | 1336 | 1373 | 1150 | 1063 | 1113 | 1208 | 1249 | 575 1048 | 1154
Arusha 234 309 263 363 371 444 493 247 254 299 | 328
Coast! - - P - - - - - - -
Dodoma 245 241 188 430 346 365 373 232 284 229 | 293

Iringa 285 293 312 433 379 | 318 | 321 39] 262 358 | 335
Kagera? 26 ! 19 72 69 27 67 48 48 19 | 41
Kigoma? 16 11 8 26 31 14 7 13 18 11 16

K'njaro 458 523 368 548 359 300 429 428 223 230 | 387
Lindi? - y - - - - - - - - -
Mara? 9 7 16 38 77 31 28 11 15 19 25
Mngaz 25 27 113 88 156 81 99 96 99 83 87
M'goro 151 124 146 228 173 230 275 284 224 274 211
Mtwara? - - - - - - - - - - -
Mwanza? 48 47 20 67 135 67 112 72 45 62 68
Rukwa 6 4 9 21 52 27 44 16 17 14 21
Ruvuma 287 293 431 226 402 211 361 438 386 211 325

S'nyanga 22 6 24 69 106 42 116 65 46 5 50
Singida‘ - - - - - - - - - - B

Tabora 71 111 100 189 165 | 128 | 234 | 102 75 67 | 124
Tanga 261 216 | 258 | 349 | 465 | 412 | 403 | 352 | 350 | 259 | 333
Note: 1. Contained in DSM figure, 2. Vehicles registered in the region in that particular year,

3. Contained in Ruvuma figure, 4. Contained in Dodoma figure
Source: Central Motor Vehicle Registration Department and TLA
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As may be observed from the table, Dar es Salaam holds the lead with 1,154
trucks followed by Kilimanjaro, Arusha and Tanga (northern regions) which
together have 1048 trucks. Iringa, Ruvuma, Rukwa and Mbeya (the Southern
regions) have 768 vehicles. The Central regions (Dodoma, Singida, and Tabora)
have 417 trucks. If Dar es Salaam is excluded, the northern zone leads in the number
of trucks available in those regions, followed by the southern regions and then the
central zone. For the lake zone (Kagera, Mwanza and Mara) licensing figures, which

give a reasonable reflection of available trucks, could not be obtained.

2.4 Regulation of the Trucking Industry in Tanzania
2.4.1 Definition and General Features

Joskow‘ and Rose (1989) define economic regulations as referring to both
direct legislation and administrative regulation of the prices and entry into specific
industries or markets. Regulatory policies are thus public measures taken with the
aim to serve an economic purpose, say, the control of rates, putting conditions on
entry in the market say through setting minimum capital requirements, quality of
service, etc. Barros (1995) observes, however, that entry regulation is usually
accompanied by rate regulation. The argument often advanced to rationalise such
government intervention in economic activities, is the need for corrective action to
ameliorate effects of the different forms of market failure!8. It is this argument that
has made the subjection of a considerable amount of freight and passenger
transportation to economic regulation, a significant feature in the case of transport
operations (Winston, 1985).

The argument that is advanced by proponents of regulation is that, if there

were a perfectly functioning market in place, the determination of quantity, quality

BFor an indepth discussion on the various reasons advanced justifying regulation see, among others, Noll
(1989).
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and price of transport services, subject to resource constraints and consumer
preferences, would be left to it. They contend, however, that such an ideal situation
does not exist (Moore, 1986). This justifies, therefore, the conspicuous presence and
role of government in the sector to ensure the correct working of the market (market
regulation). The government intervenes as a regulator through issuing policies (rules
and constraints) to guide operations in the industry (operations management). It also
gets itself involved as an operator (owner of transportation facilities), and may wish
to guide traffic movement on infrastructure (fraffic management). Regulation is also
practised for environmental, technical requirements of vehicles, energy preservation,
etc. (Bayliss, 1992; Stubbs et al., 1980).

Reasons for government intervention are varied, depending on objectives of
each country. [For an agricultural economy like Tanzania, for instance, (discussed in
section 2.4.2), the pivotal role played by transportation (especially road) and the
desire to achieve balanced development, are cited to be among the factors that
necessitated public sector participation in transport operations (Mwase, 1984). The
industry has thus been perceived as being "strategic" for national economic
development; hence the institutionalisation of ownership regulation.

The regulatory process has its own weaknesses, making economic regulation
not to be without effects. The literature on economic theory of regulation and
deregulation movement point to a number of factors behind the failures of the
regulatory process. It is argued that the effects of regulation are likely to depend on
a variety of factors. Among the factors include the insulation, regulated firms are
accorded, from actual and potential competition and rents accrued to well-organised
interest groups benefiting from regulation (Joskow and Rose, 1989).

It is pointed out in this case that entry regulation may generate deadweight

losses and rent-seeking if reguiators are influenced or 'captured by the regulated firm
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or consumers seeking cross-subsidies and turn it to their own ends (Stigler, 1971;
Posner, 1971). - Newbery (1994) observes in this respect that producers who are in
the state sector.have a comparative advantage in capturing the regulatory framework
while those in the private sector, though not laggards, are not quite as adept. Other
reasons include the motivation for regulation, the nature of regulatory instruments
and structure of the regulatory process, the industry's economic characteristics, and
the legal and political environment in which regulation takes place. Effects of
regulation are likely therefore to differ considerably across countries, industries and
time (Winston, 1993).

The impact or incidence of regulation is usually said to fall on: price levels
(high relative to that pertaining in a competitive market), price structure (distorted
relative to that of costs) and capacity utilisation (excess capacity due to forced
retainment of unprofitable capacity in use). Predictions have also been made
concerning the dynamic inefficiencies of regulated firms in the sense that there is
always low productivity, slcw technological innovation, and poor quality of
management in such industries. Regulation is said to at best blunt and at worst
pervert the incentives for efficiency and innovativeness (Moore, 1986; OECD, 1987).
Deregulation is thus purported to overcome these problems (Moore, 1978; Winston,
1993).

With regard to trucking, the areas of investigation (details on the empirical
studies on regulation in chapter four) have been on, among others, the economic
conduct, i.e., on such issues as the rates charged and entry/exit restrictions (on
roules, commodities) (Moore, 1986). Regulation is also noted to have discouraged
cost-saving innovations, stymied iproductivity growth and restricted firm operations,
thus raising operating costs and lowering revenues (Winston, 1993). Regulatory

reforms are observed to have lowered shipping costs, eased entry/exit requirements
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and resulted in better services. It has also stimulated the trucking industry to make
innovations in equipment, routing, scheduling, and communications (Winston,
1991).

In the next sections we discuss the history, features, transportation
institutions and the effect of trucking regulation in the context of Tanzania.
2.4.2 The Capsule History of Trucking Regulation in Tanzania

Concern about the survival of the railways, which were argued to Be the
cheapest form of transport and so had to be protected, but were facing growing
competition from road operators, led to the enactment of statutory regulations in the
1930519, Initially, road operators were prohibited from transporting imported goods
on roads parallel to the railway vide the "Carriage of Goods by Motor Vehicle
(Prohibition) Ordinance" issued in 1934 (Hofmeir, 1973). No consideration was
given, however, to actual costs of specific sections of the railway and the goods
concerned (Hill, 1957).

The next stage saw the enactment of "Transport Licensing Ordinance”" in
1956. Its functioning was based mainly on revisions of the freight rate structure with
the purpose to single out and thus restrict the kind of traffic different types of
transport operators could carry (Maro, 1986). This ushered in restrictive licensing on
road hauliers. Two kinds of licenses were provided for in the Ordinance, namely,
Public Carrier's License needed for the transport of goods for third parties and
Private Carrier License for the carriage of goods belonging to the operator. The
licenses were renewable and valid for two years. In 1962, an amendment was made

to the 1956 Ordinance. The Transport Licensing Authority (TLA) was established.

19EIscwhere, in the United Stales for instance, virtually all state regulation of trucks and buses was
initiated between 1914 and 1931 by railroad interests due to failure of rail carriers, following the
development of competition in the form of trucks and buses for short-haul traffic, to earn a "fair return”.
This has also been the case for most other industrial countries. The aim has been, in a majority of cases,
to protect the market position of the railroads (Moore, 1986).
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This was to be an executive body to oversee all commercial road transport. It also
included, after 1963, inland water transport (Hofmeir, 1973).

In 1973, a Transport Licensing Act was enacted repealing the Transport
Licensing Ordinance. In respect of goods haulage a Carrier's license (category B)
was applicable. The Act stipulated that all transport operators have to apply for the
road license from the respective licensing authority. The Central Transport
Licensing Authority (CTLA) for inter-regional operators and Regional Transport
Licensing Authority (RTLA) for operators operating intra-regionally.

The Act cites three main objectives of CTLA and RTLA; these are to: 1)
regulate, monitor and control the demand and supply of road transport in the country
through licensing, 2) promote road safety through mandatory vehicle inspection for
all commercial vehicles prior to issuance of operating licenses, and 3) collect

revenue for the government.

2.4.3 The Main Features of Trucking Regulation in Tanzania
2.4.3.1 License Issuance

As noted above transport licenses in Tanzania are issued for two main
objectives. Firstly, the control of demand for and supply of transport services along
different routes or geographical areas to ensure that routes and geographical areas are
served in the best way possible. Secondly, as a means of collecting government
revenue from the road users through the various fees charged. TFor goods haulage,
category B license is issued for vehicles with carrying capacity of % tons or more
(Wangwe et al, 1989).

According to the Act, the discretion of TLA in issuing licenses is guided by a
set of conditions. Among these include: the necessity or desirability of the service in

the public interest, the applicant's reliability and financial ability, suitability of the
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routes on which a service is to be provided, applicant's previous conduct and the
number and type of vehicles to be used under the license (URT, 1973).

Licenses are valid for two years and are renewable. There are also short-term
or temporary licenses issued by authorities which are valid for 90 days. These are
used by operators while waiting for responses on their license applications or for
other operations authorities are responsible for (refer section 2.4.2).

Apart from the entry/exit function of licenses, license issuance is also
exercised to control capacity. The number of vehicles included in a license and
vehicle carrying capacities are all indicated in a license so that additional capacity

being added to the market is known by licensing authorities.

2.4.3.2 Rate Control

Freight rates in Tanzania for intra-regional traffic, which caters mostly for
haulage of agricultural produce, and inter-regional transportation of petroleum
products have been set by the government by requiring the regions to adopt the
transport costing done by NTC, with some adjustments to reflect regional conditions
(Wangwe et al., 1989). Mwase (1988) contends that, in the case of Tanzania, where
the objective has been to protect public transport firms and railway high value traffic
from private firms and private road operators respectively, the method used has been
that of setting the maximum rate that operators could charge.

The responsible organs for rate setting have been the Regional Transport Co-
ordination Committees (RTCC) and the ministry responsible for transportation.
Rates for inter-regional (other than petroleum products) and international traffic
were, in principle, left to the market forces, to be negotiated by respective transport

users or were determined through a tender system.



It is important to note here the role of the National Price Commission (NPC),
established in the 1970s, in influencing freight rates. NPC was charged with the
responsibility to control consumer prices by enforcing a pan-territorial pricing
mechanism. This required traders to charge uniform price on items, at national level,
irrespective of geographical variations. This made NPC have an indirect control
over freight rates. According to this mechanism, buying and selling prices for
various items were set by NPC. This left, therefore, transport operators with a
limited room for manoeuvre (Mwase, 1980). So in préctice almost all rates were, in

one way or the other, fixed by the government (URT, 1994a; Maro et al, 1993).

2.4.4 Trucking Institutions

Another area touched by trucking regulation is that of institutions that deal
with the haulage of goods. As noted earlier, both public and private firms, operate in
the trucking industry. Public operators are of two categories, those whose core
business is transportation, e.g., the RETCOs, and those institutions in which
transport plays a supportive role to their main undertakings, like Tanzania Breweries
Ltd. (TBL), Crop Marketing Boards and Co-operative unions.

As part of the regulatory environment surrounding the trucking industry in
Tanzania, the Agricultural policy of Tanzania (APT) singles out the Regional
Transport Companies (RETCOs) and Co-operative Unions, which are thus required
to establish transport wings, to be the main transporters of agricultural products
(URT, 1983). Cognisance is, however, taken of the role of private operators. To
haul agricultural produce, private operators had to be sub-contracted by public
operators to fill in identifiable transportation gaps. These players are discussed in

detail in the next chapter.



2.4.5 Incidence of Regulation

In this section an attempt is made to examine the effects of regulation on the
trucking industry in Tanzania. The coverage is provided to reflect developments that
have taken place in the industry in the context of the SCP-model. The discussion is
done by looking at the market structure created, conduct in terms of rates charged

and performance via operational (in)efficiency and quality of services offered.

2.4.5.1 Market Structure

It is difficult to classify the road freight industry in Taﬁzania in terms of the
market types conventionally used in economics as the type and quality of available
data makes it almost impossible to obtain indicators such as, seller or buyer
concentration, product differentiation, barriers to entry and market shares (and the
way they change hands over the years seen, say, through the variability index) which
facilitate making such a classification. This is not to mention the general difficulty
involved in measuring and comparing these industry characteristics (Hay and Morris,
1991). However, particular elements of the requirements for the various types may
be present.

Table 2.16 provides the characteristics of different markets. Oligopoly is, for
example, characterised by large scale, a high degree of seller concentration, a high
degree of product differentiation and high barriers to entry, with predictions of above
normal profits. This, however, could be offset if there was a high degree of buyer
concentration and a low degr'ee of 'product differentiation. The degree of market
concentraﬁon, in the absence of potential competition, is thus central to industry

proﬁtabilityzo. Rosenbaum (1993) notes the presence, in market evolution, of a

20The industry price-cost margin, M, is provided as the sum of the individual firms' profit margins, 71,,

" n
2
each weighted by the firm's market share, &,, i.e., M= ansi = Z—Y—;—, m;, =s; / &, where € is the

i=] i=1
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dynamic association in the relationship between profits, entry and changes in
concentration. The process works in such a way that market concentration affects
profitability, profits in turn influence entry and entry feeds back by recasting future
concentration and the system is defined.

It has been shown in the case of Tanzania that both, small and large, private
and public, operators exist and survive. Whereas private operatots have to compete
and operate efficiently to survive and are able to negotiate rates, public operators
assume monopoly status in certain segments of the trucking market, are forced to
charge pre-specified government rates, make losses, but survive. Public operators
through government subventions while private operators through, among others,

charging high rates and being, generally, shrewd at business (Maro et al, 1993).

Table 2.16: Characteristics of Market Structure

Market Form / Perfect Monopolistic Relationship
Market aspects | competition | competition QOligopoly | Duopoly with profit
Scale Low Low High High Positive
Seller Low Low High High Positive
concentration
Buyer Low Low High/Low | High/Low Negative
concentration
Product Absent High High/Low | High/Low Positive
differentiation
Height entry Absent Low High High Positive
barriers
Profitability Normal Above* Above* Above*

i\  normal normal normal -

Note: '*' Compared to perfect competition
Source: Adapted from T.T. Jones and T.A.J. Cockerrill (1984), Figure 2.4.

elasticity of demand for the product (Hay and Morris, 1991). So one would expect that in an
unconcentrated industry where market shares of firms are small, profitability will tend to be low; and in
concentrated industry characterised by relatively large market shares, profits will be higher.
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Registration and licensing figures show that all operators have been able,
though at varying degrees, to enter the market; the presence variability is, however,
much more pronounced in the case of small and medium size firms.

The history leading to the emergence of the current structure of the trucking
industry in Tanzania is dominated by the government desire to see increased public
sector participation in trucking operations. The importance of the market price as an
indicator of the kind of structure in place has, as a consequence, been affected.
Mwase (1988) observes that, prices have not been decisive determinants of the
development dynamics of the Tanzanian transport sector. Public firm's monopoly as

stipulated in policy has not been that effective in deterring competition from small

and atomistic private operators.

2.4.52 Market Conduct

This is looked at in terms of the freight rates that operators charged for the
services. It was noted earlier that rates charged by operators in Tanzania had been
set by the government in a manner that sought uniformity in charges (some kind of
“rate averaging") across the country. The set rates have been observed to be below
operating costs (Maro, 1989). This has mainly affected public operators who,
because of service obligation, had to offer services irrespective of whether or not
they made profits. The charging of such rates had an efféct on the firms' real
revenues, and have generated budgetary deficits which could 6nly be offset through
support from the government (Ndulu, 1986).

Government subventions have thus been used by public operators for
financing of their day to day operations and replacement and expansion of operating
equipment. As these subsidies have been of a guaranteed nature, not based on any

performance indicators (defining passive sponsorship), public operators have tended
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to use them as an offset to some of their inefficiency driven costs. Elsewhere, high
levels of subsidies have been demonstrated to be statistically related to high unit
costs and low levels of productivity and have encouraged inefficiency (Anderson,
1983; Bly, 1987).

Private operators, on the other hand, have been able to avoid loss-making
routes such as intra-regional traffic which is characterised by strict rate control. If
they took part in this level of freight they have somehow manoeuvred and charged
relatively high rates. They have also-avoided poor roads if not guaranteed with
commensurate rates (Maro et al, 1993). So rate control had in itself been a source of
differential participation in the trucking market between the players (see chapter
three).

Also important to note here is the likely tendency towards cross-subsidisation
(one being taxed to support the other). It is generally taken for granted that cross-
subsidisation in transport pricing has favoured the poorer, frequently rural areas, by
providing them with service at prices only slightly above or even below long-run
marginal costs (OECD, 1987). Tanzania has also practised cross-subsidisation which
is observed via a number of scenarios. Cross-subsidisation across modes of
transport, e.g., between rail and road; between functions in case of multifunctional
entities with transport wings (as was the case with NMC), and goods ferried, i.e.,
high valued vs low valued (Mwase, 1988). 1t is also observed in the case of areas,
matching distant high transport cost areas with nearby low transport cost areas; or

long-hauls vs short-hauls (Amani et al., 1987).
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2.4.5.3 Market Performance

At stake has been firm operational efficiency and the quality of services
offered by these firms. It has been widely observed that public firms have been
performing poorly (mismanagement, greater overhead costs, high km per truck, low
average load factor) whereas pfivate operators have operated efficiently and are
reported to operate at lower average overhead costs, perform high average ton
capacity per truck and own manageable and high tonnage fleets (Mwase, 1988, 1985;
Beenhakker and Bruzelius, 1985; Mrema, 1979).

In terms of quality of service, the industry does provide a wide range of
quality service dimensions on matters of safety, security, speed, quality of vehicles,
etc. Additional service quality to what is known to be available in the general
industry may result in higher charges. Government policy restrictions on competitive
behaviour and survival guarantees to public operators (through ownership regulation)
have had considerable effects on the quality of services offered. Measures which
had the effect of stifling private initiative, through preferential allocations of
vehicles, credits and foreign exchange, thus imposing constraints on the start-up of
private firms, coupled with route and commodity regulation in favour of public
operators, all contributed to the deterioration of the quality of trucking services.

Another effect related to quality of service is that of vehicular capacity which
has been described to be inadequate (Wangwe ct al., 1989). It is observed in
addition that transport capacity varies considerably among the regions. Cases
abound of failure to transport crops in various regions (Maro et al., 1993). Efféctive
transport capacity has been reduced by factors such as poor condition of roads, old
age of trucks and empty or ncgligible back haul (low load factor and lack of co-

ordination) (Beenhakker and Bruzelius, 1985).
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Skarstein et al. (1988) point to the fact that an overriding performance
oriented problem, which has been conspicuous despite shortage of capacity, is the
inefficiency in operating procedures and utilisation of the available trucking
capacity. This, they contend, has especially been a problem with public operators
and can, to a larger extent, be attributed to the regulatory framework through (low)
freight rates and restrictive entry for certain types of cargo and routes. As a
consequence, reliability and availability of transport services have all been
negatively affected.

Mwase (1994) argues, o1 the other hand, that private sector transport services
have been relatively better. He attributes this to the fact that most private operators
are highly knowledgeable about the industry and flexible in decision making. And
because of being cost conscious, they have been able to maintain their trucks better
and make high utilisation of capacity through effective co-ordination of forward- and
back-hauls.

The application of rate control and entry restrictions to certain segments of
the trucking market, and the profound.effects it had on operational flexibility in the
industry as discussed above, necessitated a shift in policy stance. This shift has,
however, been precipitated by the economic crisis the country has faced beginning
late seventies. It may just be fair to suggest that the crisis helped set the basis for
important macro-economic policy changes currently being effected, that have also
touched operations in the trucking industry. The background to policy reforms and

‘the current policy outlook, of concern to trucking operations, are discussed next.
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2.4.6 Recent Policy Developments
2.4.6.1 Background to Policy fleform Measures

The economic crisis which beset Tanzania in the decade to 1985 has led the
government to rethink about its policy stance leading to the eventual advocating of
the need to review various policies governing operations in the transport sector (as it
is for the whole economy). The crisis manifested itself in the following: extensive
and persistent macro-economic imbalances, saving-investment gap, unprecedented
rates of inflation, chronic balance of 'payments problems, run away budget deficit
and the general slowdown in output growth (Ndulu, 1987). It is acknowledged in
government policy documents, that this lacklustre economic performance, coupled
with institutional rigidities imposing constrains on the adjustment process, and so
aggravating the crisis, have negatively impacted on the operations of various
economic agents in the country.

With regard to trucking, one effect has been through foreign exchange (forex)
shortages, due to dwindling export revenues, experienced during the crisis period.
This had a number of effects. Exchange controls and import restriction measures to
protect reserves were among them (relaxed later as discussed earlier) (Ndulu, 1994).
This affected importation of trucks and spare parts, thus adding to the probiem of
diminishing haulage capacity in the country. This underscores the notion that the

fortunes of transportation industries in developing countries are tied to availability of
| forex, because of the import dependency with regard to transport equipment, which
is not manufactured locally. Their import is also subject to the vagaries of the

economic climate, especially {luctuating foreign exchange levels (Alokan, 1995)2].

211n the case of Nigeria, the availability of an excellent road network, a strong local currency making it
cheap to import vehicles, and a sirong transport demand, made haulage as a business flourish. The
indusiry had been profitable and expanding over the years, with no [ewer than 38 firms joining each year
between 1970 and 1980 (oil boom years, 1973-80), compared to an average of 30 annually prior to 1970
(Alokan, 1995).
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At another level, the depreciation of the local currency, the Shilling,
following structural adjustment measures, had profound effects.as well on the sector.
Prices of vehicles and spare parts soared, compounding further the problems of
utilisation and maintenance of trucking capacity.

Budgetary problems were another source of problems. These made it
difficult to, among others, adequately fund road works. Extensive deterioration of
the road network attributed to, among others, lack of effective traffic management
enforcement mechanism, allowing heavy, overloaded vehicles, to ply on the roads,
and so negatively affecting the roads' durability and loading capacity could not, as a
consequence, be effectively countered through appropriate maintenance (Heggie,
1995). This led to severe worsening of the condition of the road network, as
insufficient allocations of resources for both, regular and periodic maintenance, and
for rehabilitation works, were made available in successive years (URT, 1994a).

However, negligence of road investment and maintenance is another
factor?2. For example, Skarstein et al. (1988) report that, while in the neighbouring
countries the public investment programme on roads is 15 percent of total public
investment, in the case of Tanzania it is only 4 percent. It may also be recalled from
figures provided in table 2.4, that credit allocation to transportation has been at an
average of 2 percent of total bank credit. The highest amounts went to crop
marketing boards who purchased, among others, the rolling stock that plied on the

non-maintained roads.

221t is essential to insist that maintenance and road improvement require a lot of resources. To be
effective they need to assume more than an ephemeral character; they have to be done perpetually. This is
in the spirit of Downs' (1962) law (Winston, 1991). The argument is that once an improvement is made on
any road, beneflits will immediately flow from this investment in the form of lower travel time and less
vehicle damage. The improved road will attract new travellers and prospectors fo use it. This will put
pressure on the road and cause another round of road deterioration. As such the amount spent might
result in improved road (transportation) capacity that eventually faces the same problems as before. The
cycle can be broken only through timely and consistent maintenance.
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In terms of additional costs to the economy, Heggie (1995) reports that, a
dollar reduction in road maintenance expenditures, typically increases VOC by USD
2-3. A paved road in good'condition carrying average traffic flows, requires
resealing or light overlays costing USD 23,000 per km every 7 years to keep it in
good condition. This has a net present value (NPV), discounted at 12% over 25
years, of USD 17,688 per km. Such a road will, without maintenance, deteriorate
from good to poor condition and increase VOC by about USD 5,000 per km, which
has a NPV of USD 39,200 per km. These extra expenses find their way into
increased transport costs and raise the net cost to the economy as a whole (refer
footnote 20).

Poor roads reduce the economic life span of the rolling stock and adds
immensely to the operating costs of operators. To be on the road operators have
therefore to spend proportionately more resources on vehicle maintenance. Due to
the poor condition of the road network, operators cannot effectively offer services to
certain areas of the country, curtailing in the process, the availability of trucking
services (especially crop evacuation, as evidenced by crop pile ups in some areas for
lack of transportation) to those areas, and so limiting the scope of trucking firm

operations.
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It also has implications on the sustainability of the provision of quality
trucking services to the public in addition to the profound effects on the economy as
a whole (see also Appendix 1).23

At stake, and related to the above, is the efficiency (productivity) in the
trucking sector. This was negatively affected as vehicle operating costs (VOC)
increased, eating in the operators' revenues. VOC increase with poor quality of road.
In the case of Tanzania, Stenberg et al. (1994) estimate (in 1989/90 prices) VOC for
roads classified in good, fair and poor condition at Tshs. 15.06, 19.10 and 24.15 per

ton-km, respectively.

2.4.6.2 The Current Policy Stance

Major policy shifts have occurred in line with the general reform measures
currently being instituted around the world. In the PTA (Preferential Trade Area)
region, national and sub-regional efforts are underway to deregulate, liberalise and
privatise the public sector, and allow market driven allocation of resources for
competitiveness, both nationally and internationally. Restrictions on prices and entry

into the transport market are de-emphasised (Mwase, 1993).

233ub-Saharan Africa is reported to have lost about USD 14 billion, representing the costs of
reconstructing or rehabilitating, roads in poor condition (1.2 billion per year, about 0.85 of regional GDP)
of capital invested in roads (75% in forex) through lack of maintenance (Heggie, 1995). In the case of
Tanzania, the World Bank estimated in 1990 that the economy was losing about USD 200 million per
annum in direct economic costs as a result of road deterioration and inefficient operations in the road
sector. Following implementation of the first phase of the USD 900 million World Bank managed,
transport donors financed Integrated Roads Programme (IRP), the condition of the trunk (10,000 kms) and
regional (17,730 kms) roads is as follows: trunk roads in good condition (27%), fair condition (43%) and
poor condition (30%). Respective percentages [or regional roads are 16, 48 and 36. The second phase of
IRP which commenced in September 1994 is aimed at bringing about 80% of trunk roads and 50% of
regional road networks to good condition by year 2000. The condition of most of the feeder and district
roads (30,000 kms) and unclassified roads (30,000 kms) is poor (URT, 1994a). Improvement and
maintenance of the district roads is being done following the establishment in 1991 of the Road Fund i.e.,
a special account comprising of the proceeds tmaking up part of government general tax revenue, collected
from an explicit road tariff, primarily from fuel levy added to all pre-existing fuel taxes and vehicle license
fees, that is, those paid lo gain access to the road network. The Fund is used for road maintenance, its
disbursement is based on clear road seclection and fund allocation criteria (Heggie, op cit.; Likwelile,
1994).



6l

National transport policies are to a large extent influenced by what is
happening elsewhere, and most specifically, at the sub-regional level. Tanzania is no
exception. Factors constrainiﬁg operations in the transport industry are being
identified. Lack of effective planning, management and co-ordination between the
transport sector and other sectors, between different modes and even within modes
and institutions is acknowledged in the draft National Transport Policy (NTP) (URT,
1994a). 1t is pointed out that there has been n0 systematic empirical evaluation and
analysis prior to decision making.

A review of policy documents in view of the changing circumstances is
recommended. The stated objective in the draft policy is to build up a transport
service (trucking inclusive) responsive to the constantly changing needs of other
productive sectors. Commercial viability is to guide ownership pattern, allowing for
fair treatment to both private and public operators. Licensing is to be tied to quality
of service providing for qualitative controls that specify the requisite conditions and
standards of transport activities. Pricing and vehicle allocation to be left to market
forces (but closely monitored) and, for the latter, efficient utilisation.

Liberalisation measures under the transport sector recovery programme
(TSRP, 1988-1992) are currently being instituted (URT, 1994a). These are aimed at
removing barriers to entry into the transport industry, liberalise tariffs and improve
availability of vehicular capacity through easing of the importation of vehicles and
spares. With regard to freight rates, policy reforms seem to favour market
determined rates, with recommendations that some indicative rates be set by
government to guide the bargaining process (URT, 1994a).

Rizet and Hine (1993) observe, however, that ordinarily rates for transport
should reflect distance and weight dimensions of transportation output. In general,

they say, such rates decrease when either the distance or the tonnage increases. The
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reason being that these two characteristics are correlated in that consignment size
tends to be high for long distance trips while for short trips, average consignment
size tends to be much lower. Mwase (1988) contends that there are other factors that
influence freight rates that nezd to be considered. These include road condition,
length of haul, type and value of traffic hauled, the possibility of back-haulage, and
competitors rates. Ability to enforce whichever mechanism is adopted should be
critical in decision making.

So generally, cconomic regulations limiting transport operators to particular
modes, on specific routes or for certain commodities are being de-emphasised.
Under the measures, both public and private operators will be required to stand on
their own and that they are expected to develop and sustain self-financing
capabilities. It is also stressed that transport policy ensure efficient use of both
infrastructure and mobile equipment (Mwase, 1994). One would only expect, in the
case of all operators, improvements in service variability and availability and general

improvement in most service attributes.

2.5 Features of Trucking Operations in Tanzania: A Compendium

This section tries to highlight observable features of the trucking industry in
Tanzania and point out areas that need consideration in the performance evaluation
exercise. As pointed out in section 2.3.2, the trucking industry in Tanzania is
dominated by small private oparators owning 1-5 vehicles, composed mostly of 7-10
toners. The large operators are mostly public. There are therefore both small and
large and priQale and public firms operating and surviving in a regulated
environment, with a segment of trucking operators faced with service obligation.

This makes the question of scale economies an important one.
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Operations in the Tanzanian trucking industry are of the truckload (TL) or
client-based nature, i.e., supply on demand. Aspects of linehaul operations (terminal
handling or consolidation) as is the case with less-than-truckload (LTL) operations
do not feature or, at least, are not seen to. This can be explained by the fact that,
unlike TL, LTL operations involve investing in terminals, a requirement beyond the
ability of most operators in Tanzania. Entry in TL carriage is thus easy. There is
little variability in TL operations in terms of load and shipment size. With such
operations one .would expect equipments, at least in the case of forward-haul, to be
fully utilised all the way24.

Related to this is the fact that industry operations are not network-based, i.e.,
there is no scheduling of activities. Load availability and road condition (mostly
poor) guide operators' movements. Agricultural inputs and produce dominate the
consignments, followed by industrial goods. Operator location which has a bearing
on the geographical range of one's operations is thus a critical factor to the intensity
of firm operations. This partly explains the distribution of trucks as shown in table
2.15.

In terms of policy, as discussed above, reform measures adopted since 1984
emphasise, among others, rationalisation of institutional structures with the aim to
encourage efficient and market based operations. It is contended that operational
restrictions have contributed to non-optimal operations in the various sectors of the
economy (URT, WB and IMF, 1991).

With regard to the trucking sector a crucial issue, given the features and the
problems facing the industry and the economy as a whole, would be to find out the
role of regulation in shaping firm operations, especially its effect on the emerged

firm size structure and ownership characteristics. Does it encourage trucking firms

24More on the differences between TL and LTL operations in chapter four.
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to adopt a form of organisation that is inherently inefficient and nonconductive to
productivity growth? Is there any alternative structure that can be adopted to enable
efficient operations in the sector? What factors determine individual firm operations
and whether, there is any need at all to continue with public sector participation in

trucking operations at the present scale.

2.6 Summary

This chapter has discussed issues related to the trucking industry and its
contribution to the Tanzanian economy (in terms of GDP, overall investment, share
of freight traffic) with speciﬁé reference to the agricultural sector on which it very
much relies as a source of freight traffic. Trucking occupies a central place for the
development of the economy. It is dominated by small private operators, with
registration figures showing about 75% of operators owning between 1-5 trucks.
About 80% of trucks have carrying capacities of up to 10 tons.

Transport regulation is shown to have a considerable influence on trucking
operations through its licensing system, rate regulation and service obligation
requireiment to public firms; making output exogenous to firm decisions. Another
dimension is the implication of such policy on issues of scale of operation and
utilisation of facility.

The effect of regulation, through the eyes of SCP-model, has thus been
shown in three areas, i.e., the market structure where no clear picture, based on
government policy intentions, can be discerned; conduct in terms of rates charged
which appear to have caused deficits to common carriers and abandonment of certain
routes by private operators; and performance operationally which has mostly been

poor and quality of service which has suffered because of passive sponsorship and
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non-market driven operations. Much, as indicated in policy reform documents,
needs to be done to smoothen operations in the sector.

Also examined are the factors driving the industry on both the supply and
demand sides. Vehicle importation is shown to be dependent on income, foreign
exchange position, and truck unit import price. With regard to traffic generation,
regional GDP and population are shown to be attractive forces whereas road
condition and freight rates are resistant factors.

The next chapter examines operations of the major players in the trucking
business in Tanzania in light of the economic reform measures currently underway in

the country.
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CHAPTER HI

THE ROAD FREIGHT CARRIERS IN TANZANIA

3.1 Introduction

As a follow up to chapter two, this chapter discusses the major players
(transportation institutions as they were referred to there) in the freight haulage
industry in Tanzania. As providers of trucking services, the freight hauliers are
central to the functioning of the trucking industry and the economy as a whole. The
chapter looks at their fleet sizes and examines various performance indicators on
which the performance of individual firms is gauged. An attempt is made, within the
confines of deficient data, at performing a comparative analysis between the
operators individually and between their broad categories, i.e., public (parastatals
and co-operative unions) and private. As it is pointed out later in the chapter, the
indepth analysis in this study is based on the RETCOs. This set of firms receives
thus relatively more coverage.

The functioning of the trucking industry (as demonstrated in chapter two) in
any one country i1s predicated on the economic performance of the country in
question. It is the output and transportation needs of various sectors in an economy
which determine the output and growth of the transportation industry. The
composition of traffic available for carriage depends on the type of economic activity
prevalent in an economy, i.e., whether manufacturing, agricultural or service
industries!. Changes in the economy, e.g., shifts from manufacturing to agriculture
or vice versa, or in the performance of the economy generally, dictate the relative

shares of these industries in the total road freight output and performance of road

1Tt was pointed out in chapter two that in the case of Tanzania, agricultural transportation dominates,
followed by that of industrial products.
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transport operators in general. As such, in the face of an ecbnomic crisis, as has
indeed been the case in Tanzania, trucking firms perform poorly as well.

Yet having in place a reliable and cost effective transportation system is a
sine qua non for economic recovery, e.g., improvement in agricultural production
and marketing. Each operator will therefore be examined, looking at each ones
relative importance and role in the trucking market. Specific mention is made of
agricultural transportation, in view of the policy reforms now underway in the

country.

3.2 The Regional Transport Companies (RETCOs)

RETCOs were established under the Trucking Industry Rehabilitation and
Improvement Programme (TIRIP) sponsored (financially and technically) by the
World Bank and its affiliate IDA (NTC, 1980; World Bank, 1977). They are
decentralised, regionally based haulage companies, operating under the umbrella of
the National Transport Corporation (NTC) which was established under the Public
Corporation Act of 1969.  Services provided by NTC (at a fixed charge) to the
RETCOs include advice on planning, financial operational procedures, internal
audit, legal services, transport operations, marketing and performance review,
information and reporting systems, and human resources management services,
including recruitment (URT, 1994a).

The establishment of the RETCOs came as a result of the dissolution of co-
operative unions with transport wings and liquidation of UMITA. The ownership of
RETCOs is diverse in arrangement. Shareholders differ from region to region.
Mostly incorporated are the crop authorities, Regional Trading Companies (RTCs),
co-operative unions (following re-establishment) and development councils. Each
RETCO has a legal mandate to man its own activities and have own Board of

Directors. Administrative mandate, however, is shouldered on the NTC which, as
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mentioned above, makes the various appointments and is responsible for technical
supervision.

Their objectives are both general and specific to the region in which they are
situated. Generally they are supposed to provide intra- and inter-regional freight
transport for agricultural inputs and produce together with consumer goods. Specific
objectives depend on the problems existing in anyone region, depending on the type
of crops available.

The Articles and Memorandum of Association establishing the RETCOs
describe them as common carriers. This means they should be prepared to carry for
anybody, at the government- set "reasonable" charge (through NTC's advice),
especially in the case of intra-regional traffic, any goods which might be offered to
them. They are thus guided by service obligation, in the sense that they cannot deny
transport services to anyone requesting them. Other stated objectives include
generation of employment and earning reasonable profits from operations to justify
investments made (URT, 1994a)2.

It has been suggested, however, that this legal framework has implications on
the operations of the RETCOs. Mtaki (1988) contends that the legal framework |
within which they are perceived may be a source of slackness in performance on the
part of RETCOs. Specifically, the practice of contracting with no observation to pre-
requisites, liability acceptance in respect of damage to goods hauled which he argues

they ought not, and their unclear status as common or private carriers. He

2But the service obligation requirement has its own implications. It makes the RETCOs' objective to
be maximisation of social benefit iir the form of honouring all requests for trucking services at
affordable prices. That may mean producing trucking output even beyond the point of economic
efficiency (price = marginal cost), in which case, the charges will have to be less than marginal cost (in
the sense of providing cheap services to the general public).  This means the RETCOs are not
supposed to care much about making profits but concentrate on providing as much services as the
requirements of the time would dictate. However, such an output level can only be produced at a
welfare loss as, at this point, the marginal cost is higher than the marginal benefit (Gravelle and Rees,
1981). Their survival would have to depend on government compensatory payments, directly through
subsidies or indirectly through, say, tax-exempted vehicle acquisitions, etc. It is unlikely that private
operators can be attracted to operate under these circumstances.
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recommends therefore that RETCOs be legally declared private carriers to enable
them enforce proper contracting and commercial ideals. This way institutional and
operational obstacles impinging on their performance can be removed.

So far there are ten RETCOs operating in the regions of Ruvuma (KAURU),
Mtwara (KAUMU), Dodoma (KAUDO), Tabora (KAUTA), Mwanza (KAUMA),
Morogoro (MORETCO), Kagera (KAGERA), Iringa (IRINGA), Mbeya (MBEYA)
and Rukwa (RUKWA). In total (for 1992/93) they own 504 trucks (including
tankers and trailers) of capacities between 5-15 tons. Total carrying capacity is
5,865 tons. At present KAUMA is the largest (in terms of fleet size) with 62 trucks
(750 tons carrying capacity) while Iringa and Mbeya RETCOs the smallest with 35

trucks each (355 tons carrying capacity) (Maro, et al., 1993).

3.2.1 Indicators Guiding RETCO Operations

According to TIRIP, plans and prospects of the RETCOs céntre around
effective use of existing capacity in transport operations, regional co-ordination of
haulage activities, reduction in vehicle operating costs and raising of truck
availability ratio. The major programme components included providing technical
assistance to help introduce modern trucking know-how, procurement of new trucks,
rehabilitation of existing trucks, provision of truck repair facilities and financial
assistance to improve the availability of spare parts. Also in the package was the
assistance aimed at increasing tnhe supply of trained trucking personnel through
provision of instructors, teachingaids and workshop equipment. In principle, this
was supposed to enable RE1COs gain economies of scale in maintenance and
disbatching these by increasing-‘Véhicle utilisation rates. The RETCOs were also to

benefit from the programme through the provision of technical assistance.

¥The first five were established in 1980/81, Kagera 1983/84, Rukwa in 1988/89 while Iringa and

Mbeya RETCOs in 1991/92. MORETCO, though established earlier, has been on and off in its
operations. '
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To assist with operational benchmarking, performance indicators were set to
guide RETCOs' efficient operations. These are provided in table 3.1. As a basis for
their proposals, TIRIP examined the performance of public and private sector
operations. Among the operational features they observe as characterising public
-ﬁrm:s include, low proportion of trucks in working order and low utilisation rate of
the available trucks. This they attributed to inadequate mainteﬁance, poor vehicle
operation, lack of skilled management, poor incentives on the part of drivers and
poor road condition.

Private operators, on the other hand, were observed to be relatively efficient
compared to public operators. They are characterised to have had relatively high
availability rate with sound financial incentives provided to their staff. Their
operations were affected by poor road condition, shortage of spares and difficulty in
obtaining trucks.
| Judging from the above narration, one may contend that the basis for the
recommended performance indicators were the performance levels achieved by
private operators. The programme was thus supposed to assist the government

institute measures that would‘ lead to the improvement of public firm trucking
| operations. Improved measures were then set, taking such (private) figures as a basis
(as reflected by improved figures in column three). Unfortunately, no data on private
operations are given*. In the table, public firm performance measures achieved prior
to the establishment of RETCQs are presented in column two.

All these measures were aime;d at facilitating increased efficiency of trucking
services, generate savings in costs per ton-km and avoid substantial capital costs of

new trucks. The overall trucking sector was to benefit through improved supply of

40ne would presume that factors determining developments on the demand side were taken into
consideration when setting these indicators which are meant to guide efficient supply of trucking
services. Also important is the nature of the basis for such improved measures, i.e., whether based on
best practice in the industry. Unfortunately no such detailed information is provided.
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skilled manpower from strengthening the National Institute of Transport (NIT) and
technical assistance offered to NTC, an implementing agency for the project, which

could then be consulted.

Table 3.1: Performance Indicators for Efficient Operation

Prior to TIRIP TIRIP Measure

Vehicle-km per truck per year 35,000 60,000
Ton-kilometres per truck per year 100,000 450,000
Truck availability 0.6 0.9
Truck utilisation 0.5 0.8
Staff vehicle ratio 4 2
Operating cost per km of actual traffic

(excluding depreciation) Tshs 1.2 0.65
Operating ratio over | 0.85

Note: Truck availability is the number of operational trucks/total trucks, Truck
utilisation is used capacity of available trucks in ton-kms/total capacity of
available trucks in ton-kms and Operating ratio = operating cost/operating
revenue.

Source: World Bank (1977)

3.2.2 Evaluation of RETCO Performance
RETCO performance is evaluated by first gauging each firm's performance to
the TIRIP indicators and second, by comparing firm performance in terms of

revenue-cost considerations.

3.2.2.1 With Respect to TIRIP Indicators

A look at selected periormance indicators as presented in table 3.2 shows
each RETCO to operate differently from the rest and that in a majority of cases,
firms have not been able to meet TI.RIP requirements. In the case of staff vehicle
ratio, for instance, actual performance of an average of 3.4 per firm per year
compares unfavourably with the required 2. Firms have exceeded the required figure
by 70 percent. Relatively, Kagera-RETCO has performed better, with a figure of 3

while KAURU is the worst performer at 3.7. In terms of vehicle utilisation the
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performance is commendable as, on average, firms utilised trucks at the required rate
of 0.8, KAURU performed poorly at 0.7, KAUTA was the best at 0.86. Also
encouraging is the performed load factor, an average of 64 percent compared to the
recommended 60. KAURU has done quite well in this regard with a score of about

72 percent, KAUTA having the lowest, about 59 percent.

Table 3.2: Actual Performance - Selected Indicators 1981/82-1992/93

TIRIP | KAUMU | KAUMA | KAUDO | KAGERA | KAURU | KAUTA | Aw.

Load factor (%)

60.0" | 65.7 62.9 66.8 59.7 71.7 58.7 4.3
Staff vehicle ratio

2.0 3.6 34 3.6 3.0 37 34 34
Vehicle serviceability (%)

70.0° | 63.2 09.4 63.7 60.0 069.2 59.1 4.1

Vehicle utilisation (%)

80.0 80.4 8§1.2 85.0 80.0 9.9 85.9 0.4
Note: All are average figures, (a) NTC recommendations
Source: NTC data files

The standard requirement for vehicle serviceability, given the Tanzanian
conditions, is 70 percent (URT, 1994a). On average, the RETCOs performed at an
annual rate of 64 percent, less by 6 percentage points per unit. KAUMA and
KAURU have performed better at about 69 percent, KAUTA at 59 percent is the
worst performer. In terms of ton-kms, the average figure for the six RETCOs per
truck per year is 216,288 (an average of 9,084,100 ton-kms for an average of 42
trucks per firm), which is only 48 percent of the TIRIP requirement of 450,000 ton-
kms. Table 3.3 presents other selected performance indicators for fiscal year
1991/92.

The indicators are tons/vehicle/year, kilometres/vehicle/year and staff-vehicle
ratio. Also shown are fleet sizes and carrying capacity (in tons). One notices that in

terms of kilometre coverage per vehicle per year, RETCO performance falls far
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short of the TIRIP requirément of 60,000 kms. On average a truck covered 25,580

kms, the best performer RUKWA having covered only 34,500 kms (about 58

percent)?.

Table 3.3: Selected Performaiice Indicators for the RETCOs, 1991/92

Firm Ileet Size Capacity | Ton/veh/yr { Km/veh/yr | TKm/ Staff/veh
veh/yr Ratio
KAUTA 33 320 852 24,500 310,758 3.9
KAUMA 25 352 2,200 24,460 554,160 34
KAUMU 24 224 1,550 26,100 403,167 42
KAUDO 36 239 880 26,360 308,611 4.0
KAURU 35 521 2,130 27,360 520,914 3.4
KAGERA 20 359 2,040 29,380 588,450 4.0
RUKWA 36 358 1,305 34,500 387,889 3.3
Average 30 339 1,920 25,580 467,707 3.7
TIRIP - - - 60,000 450,000 2.0

Source: Statistical Abstract, 1992; RETCO files

The TIRIP requirement of 450,000 ton-kms per truck per year was surpassed
in the year under consideration by 17,707 ton-kms overall. KAGERA did very well
at 588,450 ton-kms whereas KAUTA did badly at 310,758 ton-kms per truck in the
year. With regard to staff vehicle ratio, the average RETCO performance is
unfavourable, having utilised 3.7 staff per truck compared to TIRIP's 2. RUKWA
(3.3) is the best in this regard, while KAUMU (4.2) is the worst.

3.2.2.2 Size, Revenue and Cost Comparison

Three aspects are looked at ir} the evaluation of RETCOs' performance, these
are: (1) operating ratio (cost recovery argument), (2) average cost trend in relation to
firm size, measured in ton-kms (scale economies argument) and (3) evaluation of

freight rate changes overtime. The latter is intended to help show the effect of price

SUnfortunately no distinction is made, in terms of recording, between intra- and inter-regional
operations to help explain if anyone of the figures could have been justifiable for either one of the
traffic levels, or a combination of the two. It is presumed that TIRIP arrived at the figures after
considering the fact that RETCOs were to engage in both intra- and inter-regional traffic levels.
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regulation on the operations of the RETCOs, based on the assessment of RETCO
performance as done by NTC.

With respect to operating ratio, it may be recalled that the TIRIP requirement
was that firms' operating costs be 0.85 of operating revenue. This way firms would
be able to recover operating costs. As shown in table 3.4, overall RETCOs
performed well with the operating ratio of 0.56 per year for the average firm.
KAUTA has the lowest (0.47) while KAUDO has the highest (0.74). This suggests
that firms have been able to recover their operating costs. But good performance in
this indicator is also shown to be related to the pricing mechanism and not efforts at
reducing costs. In fact in the sample period average costs increased by 91 percent.
Firms with low operating ratio are the ones situated in regions with high freight
rates. It is also important {0 note that operating costs do not cover vehicle
investment expenses (interest on capital). As such good performance in operating
ratio may not necessarily meas a firm is making profits (if we have this important
cost component in mind).

It may be noted here that the usual expectations are that the wider the gap
between unit cost and freight rate, the higher the profits attained. The average
figures in table 3.4 for freight rate and unit costs show the gap to be in favour of
freight rates (3.14 to 2.90), indicating that indeed profits could be made. However,
based on observations made elsewhere, the picture is told not to be that rosy. URT
(1994a) reports that freight rates (just like passengers fares) were fixed below break-
even levels and were not reviewed regularly.

This must have had an inevitable effect of causing losses to public operators

who were confronted with service obligation. It must have implications on these

6t is worth noting here that NTC was charged with the responsibility of proposing rates as they have
the technical expertise to undertake the analysis of costing. Each region, through the Regional
Transport Co-ordination Committee, adopted them while fixing rates for intra-regional traffic, with
adjustments to reflect regional conditions. The RETCOs applied the regionally adopted rates.
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firms' performance. RETCO survival must therefore be explained by something
outside their earnings, i.e., through a variety of government subventions. The
assistance usually extended to them in acquiring tax-exempted vehicles is among the

aspects which help them offset some of their costs (see Beenhakker and Bruzelius,

1985).

Table 3.4: RETCO Operating Ratios, Freight Rates (Firm Averages), 1984-91

Firm Operating Ratio ] Freight Average Ton-km

| Rate (T'shs) Cost (Tshs)
KAUTA 0.47 3.21 1.90 (2) 6487900 (5)
KAUDO 0.74 2.97 4.07 (5) 11226000 (2)
KAUMA - 0.48 3.35 4.72 (6) 8208500 (4)
KAUMU 0.52 3.20 1.92 (3) 8588100 (3)
KAURU 0.51 2.74 1.50 (1) 13568000 (1)
KAGERA 0.64 3.39 3314 6426500 (6)
Overall 0.56 3.14 2.90 9084100
TIRIP 0.85

Note: Costs, revenue and freight rates all reflect 1984 prices
Source: NTC and RETCO records

The scale economies aspect is another issue of interest, i.e., the comparison
between average cost and firm size, measured in ton-kms (firm ranks are in
brackets). KAURU is, on average, the largest and has the lowest average cost, the
scenario also maintained by KAUMU in third place. This gives some indication that
scale economies (i.e., average cost declining with firm size) may be present.
However, KAUMA/KAGERA and KAUTA/KAUDO switch positions making the
pattern to lose consistency.

On the last item, NTC, in its Annual Report and Accounts for 1989-90,
describe RETCO operations to be marred with problems and weaknesses. Among
the problems include uneconomic tariffs, tight liquidity position and failure by their
principal customers to settle their debts. Other factors are poor roads causing high

consumption of inputs and extensive damage to, and abnormal wear and tear, of the
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vehicles, rapid increase in the cost of new equipment, lack of skilled manpower and
aged fleet. All these appear to suggest the need to exercise caution when analysing

RETCO operations based on their cost-earnings performance.

3.2.2.3 RETCOs and Government Policy Change

The economic crisis has made the government to reconsider its passive
sponsorship of institutions like the RETCOs which were granted government
backing to cushion against operational losses. The economic policy framework
paper (URT, WB and IMF, 1991) reports that the government had to seek budgetary
savings in several areas. Oné way was to put restrictions on the provision of
subsidies and transfers to parastatals. This implies that parastatals have to operate in
a competitive environment and develop self-financing mechanisms.

In the trucking market, this requires the RETCOs to compete like anyone else
in capital investment (as found in chapter two, truck importation depends on income,
forex position and vehicle import price) and organisation of haulage activities.
Already it is reported that, as a result of liberalisation in the provision of transport
services, the RETCOs achieved only 78 percent of their planned freight targets in
1993 (URT, 1994a). It may be noted here that agricultural marketing and
distribution of farm inputs have been liberalised, removing as a result public sector
monopoly and so denying the RETCOs of a guAaranteed source of cargo.

To improve their standing, and following the amendment of the
Memorandum and Articles of Association, the RETCOs can now invite private
participation in RETCO activities. This should open up possibilities of co-operation
and co-ordination of trucking activities with private operators, or even arrangement
of mergers with existing operators if the circumstances so dictate. Another policy
reform is that which allows RETCOs to charge market determined rates. This way

they can have the flexibility to adjust shipping rates to meet costs. They have also
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engaged themselves in staff rationalisation and retrenchment exercise to make sure

they only employ the work force enough to man their operations (URT op cit.).

3.3 The Co-operative Unions

All co-operative unions (Coops) have their own trucking capacities which are
kept at a central pool at union headquarters. They are supposed to cater for transport
operations on the local and regional levels (URT, 1994a). Their fleet sizes for
1990/91 are presented in table 3.5 (figures for carrying capacities could not be
obtained for all the years under consideration). It may be noticed that SHIRECU
(Shinyanga) with 79 trucks is the largest followed by NYANZA (Mwanza) 71, KCU
(Kagera) 55 and MBECU (Mbeya) 53 trucks. DARMCU (Dar Es Salaam) with one
truck is the smallest in terms of fleet size while VUASU (Kilimanjaro) with 5 trucks
holds a penultimate position.

If regions were to depend solely on Coop trucking services for haulage of
agricultural crops, the lake zone (Shinyanga, Mwanza, Kagera and Mara) would be
in a better position, with 215 trucks, i.e., about 40 percent of Coop trucking capacity.
The southern zone (Iringa, Mbeya, Ruvuma, Lindi and Mtwara) follows with a total
of 163 trucks, about 31 percent of the Coop trucking capacity. The northern zone
(Arusha, Kilimanjaro and Tanga) has 69 trucks, about 13 percent of the capacity.
Coop ownership of trucking capacity seems therefore to be very much related to the
intensity of agricultural activities in their respective regions of domicile. Iringa,
Mbeya, Ruvuma (the 'Big Four' if include Morogoro), Mwanza and Shinyanga are
dependable agricultural regions in the country. The presence of private operators
may as well be another reason. Coop capacity is required most in regions with few

private operators.
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Table 3.5: Co-operative Union Fleet Size (trucks), 1990/91

Co-operative union Number of trucks Co-operative union | Number of trucks
ARCU 23 MACU 32
BCU 14 MBECU 53
BUHA 7 KYERUCU 7
CRCU 9 MORECU 12
CORECU 10 MARCU 10
DARMCU 1 NYANZA 71
IMUCU 8 RCU 25
NJOLUMA 6 RURECU 28
KCU 55 SHIRECU 79
KNCU ‘ 20 SIRECU 14
VUASU 5 TABORA 13
LIRECU 11 TANGA 21
Total 534

Source: Co-operative Unions

Co-operative unions concentrate on haulage of crops (see table 3.6) which
they procure and handle. They collect agricultural produce from primary societies
which purchase these crops from farmers. Primary societies do not own trucks.
They use union trucks and hire sometimes even from distant places. This should be
costly if no proper routing schedule (vehicle planning) is in place. It does also

substantially impact on the utilisation of available transport capacity.

Table 3.6: Purchase and Transportation of Crops by Unions (tons)

Year Purchased (1) | Transported (2) | (2) as % of (1) | Balance (3) | (3) as % of (1)
1987/88 810,669 694,333 86 116,336 14
1988/89 531,336 519,319 89 62,016 11
1989/90 379,452 318,178 84 61,274 16
1990/91 230,259 255,922 78 74,337 22
1991/92 394,291 334,042 . 85 59,648 15
1992/93 312,929 275,041 88 37,888 12

Source: Co-operative Unions

As can be seen from the table, Coops do not carry all that is purchased, about
16 percent is left unhauled. A number of explanations could be accounting for the

balance. Stated reasons include internal consumption, insufficient trucking
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capacity, together with crop loss during storage (Stenberg et al., 1994; Maro et al.,
1993).

3.3.1 Evaluation of Coop Performance

Unfortunately, no meaningful data is available for Coop operating costs and
output (ton-kms). An attempt is all the same made here to evaluate the performance
of the Coops based on a few indicators and a comparison made with TIRIP
measures. The indicators are presented in table 3.7. These include tons per vehicle

per year, kilometres per vehicle per year and staff-vehicle ratio’. Data for the Coops

based in the south are used.

[t may be noticed from the table that on average the Coops .performed 32,958
kilometres per truck in a year carrying 2,196 tons. They also utilised only 1.9 staff
for each vehicle. Compared to TIRIP measures?, Coop scores are satisfying in terms
of staff vehicle ratio, having used a little less. MACU utilised exactly 2 staff while

LIRECU used 75 percent in excess of the efficiency requirement. MBECU has one

staff assigned to each vehicle.

Table 3.7: Selected Performarnce Indicators for Co-operative Unions, 1991/92

Firm Location | Fleet size | Capacity | Ton/veh/yr | Km/veh/Yr | Staff/veh Ratio
RCU Ruvuma 21 172 3,120 14,850 2.3
MBECU Mbeya 12 111 2,750 30,000 1.0
NJOLUMA | Iringa 12 101 2,400 18,300 1.2
IMUCU Iringa 8 76 2,640 57,600 1.1
LIRECU Lindi 6 54 1,188 32,000 35
MACU Mtwara 13 57 1,080 45,000 2.0
Average 12 95 2,196 32,958 1.9

Source: Field Survey, 1992

7In the case of Coops, one might need to be cautious while looking at the staff-vehicle ratio figure.
There was lack of consistency on the way Coop authorities defined the Coop haulage unit.

8 Although this comparison is made, also done for private operators, a strong case can only be made,
i.e., whether a firm is efficient or not relalive to TIRIP measures, w.r.t the RETCOs as the design of
these measures was supposed to go hand in hand with the operational improvement oriented technical
assistance package which was meant, in the main, for the RETCOs only.
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Kilometre coverage for an average Coop is slightly above half (55 percent) of
that recommended by TIRIP. IMUCU performed 57,600 kilometres per vehicle and
used 1.1 staff per truck. It also i;as third highest amount of tonnage per truck (2,640)
after RCU (3,120) and MBECU (2,750).

With regard to fleet utilisation, Coop fleets have been characterised as
operating at low serviceability, high operating costs, poor management which has
caused realisation of low load factor and utiiisation levels as trucks are grossly
misused by drivers through attending to unauthorised operations (URT, 1994a).
Maro et al. (1993), however, report.the utilisation rate of Coop capacity at 60
percent. ‘This may not be that bad in view of the fact that Coops deal, in the main,

with the seasonally influenced, inostly intra-regional, agricultural transportation.

3.3.2 Co-operative Unions and the Current Policy Environment

Government efforts to improve agricultural production are said to have, in
part, been hampered by the operations of the Coops which, prior to 1990, were
responsible for domestic marketing of traditional export crops. Some of the reasons
cited are weak management, high operating costs and low efficiency (URT, WB and
IMF, 1991). However, Coops had to deal with some operational constraints imposed
on them by government. This was in the form of control over the scope of their
activities (as they were limited to operate in their regions of domicile), service
obligation with regard to agricultural haulage and charging of government set rates.
These may as well have had substantial influence on their operations.

In realisation of this shortcoming, policy‘ changes have been made and
beginning 1991, following the adoption of co-operative policy, the Coops are free to
plan their operations. That includes the freedom to determine their geographical
coverage and range of activities. Liberalisation of agricultural marketing and prices

means that they, like anyone else, should operate guided by the market forces. In the
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case of trucking operations, this opens the door for competition with other agents in
all aspects of agricultural haulage. This should help them rationalise utilisation of

their vehicular capacity and impiove operational efficiency.

3.4 Private Operators

As pointed out in chapter two, private transporters provide the bulk of road
transportation services. They operate commercially and independently. In case of
agricultural transportation, private operators are hired (sub-contracted) by co-
operative unions and RETCOs to fill in supply gaps during crop evacuation periods,
to haul Coop purchased crops. This could be acting to the advantage of private
operators in that it relieves them of the costly effort, in time and money, of obtaining
freight and consolidation of small loads; a task which taxes the operational flexibility
of carriers. This way they are guaranteed of full loads (recall from chapter two that
they concentrate on TL operations) and so lowering running costs and allows them to
obtain wider profit margins.

Private operators' response to calls for their participation in offering transport
services depends on a number of factors. The most notable are road condition and
freight rates offered; favouring good roads and attracted to high rates. For example,
Skarstein et al. (1988) observe that freight rates set by Regional Tender Boards in
consultation with the Regional Transport Co-ordination Committees have been too
low to attract private operators.

Also notable is their routing flexibility (with vehicles going anywhere
provided the price is right) and lower overheads compared to public operators (see
table 3.10). Unfortunately no statistics could be obtained to show the full extent of
private sector participation in the industry. Most private operators do not ordinarily
keep records. For those who keep, they are in most cases reluctant to release them.

This could probably be due to the system not being transparent enough to assure



82

them of the real intentions ol the data required from them?. There are, therefore, no
reliable data on the performance of the private sector fleet. There is, in addition, a

dearth of studies that analyse private sector operations.

3.4.1 Evaluation of the Performance of Private Operators

Table 3.8 provides some information on the operations of a few. private
operators based in the southern regions. As can be noticed there is no data on
operating costs and output (in ton-kms), this is information that is hard to come by.
There are, judging from the indicators, variations in their operations. On average
operators cover for each truck per year 40,000 kilometres, haul 3,800 tons and utilise
2 staff per vehicle.

Private sector performance appears to conform with TIRIP recommendation
in terms of staff utilisation. In general, all firms have used staff within the region of

two persons per vehicle.

Table 3.8: Operational Information for Selected Private Operators, 1992

Firm : Location | Fleet | Capacity | Ton/ Km/ Stf/veh
size veh/yr | veh/year | Ratio
Kanji Lalji Mbeya 30 439 900 60,000 2.8
Ruvuma Distributors Ruvuma 12 127 2,500 48,000 2.8
Achimwene Mtwara 9 90 3,600 28,800 2.6
Swalehe Silimu Lindi 3 21 5,040 48,000 1.0
Omari Issaka Lindi 4 28 580 30,000 1.3
Southern Motor Services Mtwara 7 49 2,000 30,000 1.0
Abbas Transport Services Mtwara 12 121 12,000 35,000 2.8
Average 11 125 3,800 40,000 2.0

Source: Field Survey, 1992

With regard to kilometre coverage, Kanji Lalji operated exactly as per TIRIP

requirements, at 60,000 kms per vehicle per yedr, the least efficient in this case is

9This may be due to suspicion related to tax assessment and the general privacy, characteristic of
private business rivalry.
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Achimwene with 28,800 kilometres. Fleet sizes are small, an average of 11 trucks

per operator. Most studies have acclaimed private operators for efficient utilisation

of their fleets (Mwase, 1994).

3.4.2 Private Operators and Policy Changes

Constraints put on private sector participation in the trucking industry have
been discussed in chapter two. It was noted there that despite the restrictions and
preferential treatment accorded public firms, private operators have always taken
part in the trucking market and wielded a lion's share. ~ Most private operators
preferred to operate on inter-regional routes where rates are economic and road
condition good. They did not take part effectively in the intra-regional market due to
price regulation and poor roads.

Policy changes have permitted private operators to enter into the various
stages of agricultural marketing and export, and that efforts are being taken to revise
and simplify regulations governing private sector participation in various activities,
trucking inclusive (URT, WB and IMF, 1991). To facilitate increased participation
of private operators, a need is stressed to improve road infrastructure, eliminate
transport barriers, liberalise tariffs and provide appropriate credit facilities for
acquisition of new vehicles. Liberalisation of cash crop procurement has already led
to private buyers using their own transport to ferry purchases. Also liberalised are
intra-regional trucking tariffs which are now to be determined by market forces.
This is expected to help operators recover their costs and realise a satisfactory return
on their investments (URT, 1994a).

This means that the position of private operators in the provision of trucking
services is being reinforced and that the scope for their activities, in terms of

geographical coverage, routes and goods, is expanded. It is anticipated this will
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further enhance their competitive edge in the industry to the benefit of the whole

economy.

3.5 Comparative Analysis: RETCO, Coop and Private Firms

In this section a comparison of the performance of the three categories of
trucking operators is attempted. This is done with the poor and, in some cases,
unreliable data in mind. The comparison is intended to draw general conclusions
with respect to operations in the industry. Three aspects are considered: production
of trucking services, transport costing and a recapitulation of the various

performance indicators as examined in the previous sections.

3.5.1 Production of Trucking Services

Table 3.9 gives trucking service production data as examined by Mwase
(1984). Given the fact that operators' share of total fleet then is not substantially
different from the situation now (refer table 2.2), this information (percentages) can
still be applicable to the present situation. As can be noticed, the private sector
dominates in both the number of trucks owned (about 70 percent) and the amount of
trucking services they produce (about 60 percent). Parastatals (RETCOs in this
group) follow with 23 and 34 percentages respectively. Coops hold the last
position!?.

This only goes to show the indispensable position of the private sector in
freight operations in the country. As such neglecting or discriminating against
private operators may have serious consequences for the economy as a whole. They

hold and wield such a vital position in the production of trucking services that

10Maro et al. (1993) estimate production of trucking services in 1992 to be 2370 million ton-kms, a 31
percent increase compared to 1984, No breakdown is provided to show each producer's share.
Assuming the same proportions hold, private operators' share (i.e., 60 percent) would be 1422 million
ton-kms, the public's being 948 millicn ton-kms (parastatals 711 million and co-operatives 237 million
ton-kms).
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policies aimed at improving trucking and the economy as a whole need, as a matter

of necessity, to address them.

Table 3.9: Source of Transport Services in Tanzania

Sector No. of lorries | % of total fleet | Production % of total
(m. ton-km) production
Private 6000 69.8 1080 59.7
Co-operatives 600 7.0 120 6.6
Parastatal 2000 23.2 610 337
Total 8600 100.0 1810 100.0

Source: Mwase (1984), Table |

3.5.2 Transport Costing

Table 3.10 presents a sample of private and public operators. It shows that
public firms have high overhead costs compared to private operators, private firms
have relatively greater total transport costs and that average transport charges are
higher for private than for public operators.

Mwase (1988) does not rule out the possibility of private operators boosting
their figures to rationalise high freight rates!!. He advises that the data be treated
with some caution and that these figures may not provide a basis sufficient to make
efficiency comparisons between operators.

It is important, however, to consider the operational features that characterise
public and private operations while assessing their operations. It was pointed out in
chapter two (refer table 2.11) that trucking capacity has a bearing on operating costs.
Operating costs decline with the payload capacity of the vehicle. This suggests,

among others, that it is advantageous to operate large size trucks, ceteris paribus. Of

"in case of passive sponsorship, where government subsidies are of a guaranteed nature, i.e., obtained
simply upon submission to authorities of income statements that show losses incurred while
performing public duty, and where possibilities exist for managers to capture the benefits of higher
profits, public firms (which will therefore be facing soft budgets) may also be tempted to misreport, i.e.,
adjust upwards the cost curves and so conceal the true profits from authorities, to justify subsidy
receipts and.assute themselves of the profits, with the eventual effects on price-output relations that are
to the disadvantage of the consumer.
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the two, public operators own fleets composed of large trucks compared to their
private counterparts. This may in part be explaining the differential cost

performance between the two.

Table 3.10: Transport Costing for a Number of Transport Firms

Dodoma Northern Ushirika KAUDO KAUMU
Transport | Province Teeteeko | (Dodoma) | (Mtwara)
Agency? Roadways?® | Co.P
Miles/truck/year 25,227 12,750 18,037 20,820 14,393
Av. ton capacity/truck 10 9 9 8 8
Total direct fixed costs
(Tshs/mile) 2.26 1,96 2.23 1.53 1.13
Total direct operating
costs (Tshs/mile) 10.10 8.91 4.08 5.18 7.80
Total direct overhead
costs (Tshs/mile) 0.92 1.74 3.37 1.76 1.63
Total transport costs
(T'shs/mile) 13.28 12.61 9.68 8.47 10.56
Total transport charges
(Tshs/mile)® 15.27 14.39 11.13 9.74 12.14
Average transport
charges (Tshs/ton/mile) | 1.53 1.60 1.24 1.22 1.52

Note: (a) private operators, (b) transport co-operative, the rest are RETCOs, (c) including 15% profit
margin
Source: N. Mwase (1988), Tabie |
Also important is the advantage of operating large fleets (if this is used to
define firm size). As it will be shown in chapter five, large firm size has a bearing on
cost performance. Operating characteristics are shown to be positively related to

firm size and so, as firm size increases, operating characteristics also increase with a

resultant cost saving effect on firm operations. Again it is public firms that are large

in size compared to private operators.

3.5.3 Selected Performance Indicators
Table 3.11 summarises the information discussed so far with regard to the

operations of the three major categories of operators. One notices that private
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operators own small fleets while the RETCOs' are the largest, they thus have higher
total payload capacity. Tonnage carried per truck is small for the RETCOs but large
for private operators; the same . is the case with kilometre coverage. Staff utilisation
is more effective in the case of private operators (they match TIRIP stipulations), the

RETCOs seem to over utilise. Coops hold, on average, a middie position.

Table 3.11: Summary Performance Indicators: Averages (1991/92)

Fleet size Capacity Ton/ Km/ Staff

veh/year veh/year veh, ratio
RETCOs 30 339 1,920 25,580 3.7
Co-operatives 12 95 2,196 32,958 1.9
Private 11 125 3,800 40,000 2.0

Source: Own Computations

Rizet and Hine (1993) provide us with an opportunity to compare Tanzanian
firms with those of other parts of Africa on kilometre coverage. They report, in the
case of CFA Franc Zone (Cameroon, Cote D' Ivoire and Mali), that on average 12 ton
trucks cover per year about 35,000 kms while 25 ton trucks about 50,000 kms. In the
case of Pakistan the average truck coverage per year is 136,000 kms. Overall the
Tanzanian experience resembles the general African situation (see section 7.6
chapter seven for factors responsible for this state of affairs)!2. Compared to other
parts of the world, the kilometre coverage is very much on the lower side; poor and

undulating roads being the major contributors to the low coverage.

3.6 Choice of a Microcosm for lndépth Analysis
The comparative analysis carried out in this chapter has provided us with an

opportunity to understand the general outlook with regard to individual firm

12An anonymous source has reported that an ongoing study covering the Republic of South Affica,
Namibia, Zimbabwe, Zambia and Botswana has indicated that there are operators in the region, in the
case of containerised traffic, who perform up to 200,000 km per vehicle per year.
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performance based on the exogenously determined (TIRIP) partial performance
indicators. A number of questions were put forward in chapter two requiring an
indepth assessment of the cost-output relationship in the trucking industry with the
current regulatory framework in mind.

To address those questions one needs to examine and éompare operators,
public and private, small and big, in terms of output and costs, given technology,
factor inputs and their prices, and operating characteristics in light of the exiéting
regulatory framework. Unfortunately, however, meaningfui data for operqtional
costs and output is only available for the RETCOs. This makes it impossible to
make indepth direct comparisons between the major players in the industry.

Private operators have always been seen to operate efficiently; the opposite is
the case with public operators (Maro et al., 1993; Mwase, 1994). The concern about
the operating environment and firm operational features which are shaped by, among
others, the regulatory framework can still be captured though by a study of the public
firms. Obtaining the greatest benefits from regulatory reform may require a review
of the status and operations of public enterprises.

As noted above, the RETCOS are public entities and constitute a set of firms
that present a microcosm of a regulated sector in the trucking industry in Ténzania.
They are firms whose operations have been very much inﬂuencéd by policy
prescriptions. In the regions in which they are situated, the RETCOs control an
average of 25 percent of the trucking output, in ton-km (see table 3.12). It can be
observed from the table that KAUMU, for instance, handled about 49 percent of
freight traffic in Mtwara. KAGERA in Kagera region follows with about 34 percent.
Only KAUMA of Mwanza has the lowest share (7 percent) followed by KAUTA (10

percent) of the Mwanza and Tabora regions' trucking markets.
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Table 3.12: RETCO-Respective Regional Freight Shares, Averages 1987-91

Regional Freight | RETCO Freight | RETCO Share (%)
(000 tkm) (000 tkm)
KAUTA-Tabora 125152.82 12690.0 10.14
KAUDO-Dodoma 167490.88 45247.0 27.01
KAUMA-Mwanza 262769.32 18891.0 7.19
KAUMU-Mtwara 35886.78 17470.0 48.68
KAURU-Ruvuma 135464.84 21681.0 16.00
KAGERA-Kagera 55086.20 18682.0 33.91
Average 23.82°

Source: Maro et al. (1993), RETCO and NTC records

This could as well be pointing to the degree of competition each RETCO
faces in their respective regions, in terms of getting cargo. Chances of reaping
monopoly profits (as made available to them through statutory stipulations) are
higher for KAUMU and KAGERA than it is for KAUTA and KAUMA. Parastatal
sector's share in the production of trucking services stands at 34 percent (refer table
3.9). The RETCOs are dominant among parastatal operators. A greater proportion
of the public sector's share may be attributed to the RETCOs. So with regard to the
entire country, RETCOs can be said to control about 30 percent (i.e., about one third
of freight traffic) of trucking operations. This is quite a considerable amount.

The public ownership nature, service obligation, differing locational features,
and the enjoyment of some operational autonomy, make it possible to derive
important policy issues meaningful to the whole trucking sector in Tanzania, from
the study of the RETCOs. Among the differing locational features is the condition of

| the road network firms use for the production of trucking services. The road network
in Tanzania is poor across the count‘ry (recall regression results on the determinants
of freight traffic demand obtained in chapter two). It is thus expected the cost
performance in the industry to be very much influenced by road condition related

factors, i.e., fuel and repair and maintenance expenses, which tend to be high on poor
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roads. Poor road quality causes substantial increases in vehicle operating costs (refer
chapter five).

This is a national phenomenon, touching each and every operator. Thus
differential performance across the regions covered by the RETCOs could very well
remain reflected in an analysis involving a complete sample of the industry. It is
thus possible to draw inferences for the whole trucking industry from the study of the
RETCOs. This is the advantage this study makes use of. However, if this were not
to be the case, whether the results obtained are specific to the RETCOs, and not of a
wider application to cover the entire trucking industry in Tanzania, findings here
should provide a motivation for future research.

This is made even more relevant by the fact that ultimately, the survival of
anyone undertaking, private or public, depends on the efficiency of the operations
rather than ownership characteristics per se (Estrin and Perotin, 1991). This
realisation is backed by the policy reforms adopted starting 1984, which are aimed at
promoting internal competition and thus requiring the RETCOs to compete, like
anyone else, in the trucking market!?. This does therefore alter their previous status
when they enjoyed preferential treatment in licensing, allocation of lucrative routes,
access to concessionary credits, vehicles, tyres, foreign exchange, etc.; and frees
them from charging government predetermined rates. It also enables them have their

own vehicle investment policies.

13Summers (1994) argues, however, that sustainability of such survival can only be guaranteed in the
case of private ownership. He notes that public enterprises (PEs) that are observed to be well
functioning and efficient are usually characterised by ephemeral successes, particularly when they are
the result of public enterprise reform programmes. He notes further that the instances in which PEs
succeed are typically the instances in which it makes the least difference whether the enterprise is public
or private.
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3.7 Summary

This chapter has attempted to examine the operations of Tanzania's freight
industry carriers. A comparative assessment of the operators based on performance
indicators suggests private operators to operate relatively more efficiently than their
public counterparts. In any case, the achieved levels pale in comparison to those
recommended under TIRIP, indicating general inefficiency in the operations of
Tanzanian trucking operators.

Policywise, prior reform government restrictions on the market caused
resource misallocation in the sector and hindered private sector's effective
participation while protecting public firm inefficiency. Policy reforms promise a
brighter future for the sector as all operators are exposed to the same and level
playing field. The expectation is that this will improve services and reliability while
enabling reduction of costs to shippers.

The next chapter draws from this and chapter two to expound further on the
question of performance evaluation, an indepth analysis of which is based on the
'operations of microcosm, the RETCQs, and provide a framework for firm (RETCO)

performance (efficiency) evaluation through a review of literature.
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CHAPTER 1V

PERFORMANCE OF THE TRUCKING INDUSTRY: THEORY AND REVIEW OF
LITERATURE

4.1 Introduction

In chapter two, through the SCP-paradigm, it has been possible to examine
the structure of the trucking industry in Tanzania and identify factors that have
caused such a configuration. Conspicuous among the determinants has been the role
of government (regulatory) policy (a derived element). But also important were
factors basic to the trucking product itself, i.e., scale economies (intrinsic element)
argument. The cost structure, entry conditions and the overall orientation of
operations in the industry, e.g., issues of pricing, etc., (conduct) have been
addressed.

The account provided in chapter three gives one an indication of the general
tendency towards non-optimal operations in the Tanzanian trucking industry. Of
concern is thus the question of industry performance, calling for an indepth
assessment of operations in the industry. Issues which draw attention include
productive efficiency and its change overtime, capacity utilisation, together with the
factors determining them, e.g., regulatory policy. Also important is the question of
whether or not the industry is characterised by scale economies and implications
thereof.

This chapter is devoted to discussing the performance part as contained in the
SCP-model setting, i.e., evaluation 61" firm operations. Buchanan (1969) observes
that the relevant objectives and constraints are not necessarily those identified by the
observing economist, but those identified by the people making the choices. It
makes sense therefore to ask what options the decision makers (firms) perceived and

what objectives they hoped to accomplish, subject to which constraints. Knowledge
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about agents' perceptions, beliefs and constraints can help one better understand the
observed outcomes.

Two features stand out with respect to the structure of the trucking industry in
Tanzania (as discussed in chapter two). These are ownership and firm size. All
these have a bearing on firm (efficiency) performance. It is only instructive therefore
that these two féatures be discussed with the aim to highlight the expected results
from the performance evaluation exercise conducted in later chapters.

The coverage 1s thus directed at discussing first the central theme in
performance evaluation, that is, the concept of efficiency. An attempt is then made
at examining the rationale for firm inefficiency via presentation of the theory of the
firm and theories that study implications of ownership characteristics on
performance. Later a framework of analysis to be applied in the evaluation of inter-
firm differences in performance and factors behind trucking firm operations is
provided. A review of literature is also carried out, important operational parameters

~ are highlighted and gaps this study endeavours to fill identified.

4.2 Efficiency: A Theoretical Exposition
4.2.1 The Concept of Efficiency

Efficiency characterises usage of resources. It essentially emphasises
avoidance of wasteful resource utilisation. It is defined, as per Farrell, as a
production unit's success in producing as large as possible an output from a given set
of inputs. Practically, it is useful as a measure of economic performance. Increased
efficiency is viewed as a viable complement to any policy formulation exercise
geared towards increased production while conserving resource use. It therefore
guides policy formulation byA throwing light on achievements of the past goals

(Russell and Young, 1983).
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There are three types of efficiency measures which were first propounded by
Farrell (1957). His basis was the rejection of the idea of an absolute measure of
efficiency in which case one would have a predefined ideal situation, i.e., efficiency
in an engineering sense. He proposed basing efficiency measurement on observed
performance. By so doing performance relativeness can be captured, i.e., efficient
relative to the observed/empiricul best practice.

These measures are:

(1) Technical efficiency (TE): this shows how the same output could be
obtained by using less inputs. A producer is thus technically efficient
if an increase in an output requires a decrease in at least one other

output or an increase in at least one input, and if a reduction in any
input requires an increase in at least one other input or a decrease in at
least one output. Inefficiency results from excessive input usage. It is
therefore related to physical amounts of inputs.

(1) Allocative efficiency (AE): this is also known as price efficiency; it is

achieved when inputs-are employed in cost-minimising proportions.
Inefficiency is due to employing inputs in wrong proportions. It is
related to the value of inputs. |

(iii) Total efficiency (TOE): this is a combination (product) of the above
two measures. The measurement of these three measures can be best

illustrated by the use of the following diagram (figure 4.1).
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efficiency index of I. TOE can be measured as OB/OE. This can be readily
decomposed, viz., OB/OE = (OD/OE)(OB/OD); with OB/OD identified as a measure
of the allocative efficiency (AE). The ratio OB/OD is also the cost efficiency (CE)

index of firm D.

4.2.2 Rationale for Firm Inefficiency
4.2.2.1 Theory of the Firm and Implications for Efficiency

Often, the discussion about firm efficiency employs the argument of firm size
as well. Indeed, the advocacy of small firms has tended to employ the efficiency
argument (You, 1995). This touches therefore the question of the determinants of
firm size. The traditional analysis of firm size is conducted in the context of a
competitive equilibrium. In a competitive equilibrium, the actual firm size will be
the efficient size in the sense that the long-run average cost (LRAC) is minimised at
that point (Hay and Morris, 1991). Thus in the production process, a firm will seek
that method or technique which minimises its expenditures on resources (refér
Farrell's efficiency measures presented above). So, in this case, the technologically-
determined economies of scale (and scope) (to be discussed later in the chapter) are
the principal determinants of firm size. The approach taking this view is thus
referred to as the rechnological approach to the theory of the firm (You, 1995)!.

You notes, however, that the efficient size of the firm has to be explained by
more than technological factors. He contends that production technology alone

cannot explain why at some point in the production process diseconomies of scale

You (1995) cites other approaches to include: the institutional approach in which firm size is
determined by transaction cost efficiency, industrial organisation approach in which firm size and its
distribution (market structure) are determined by market power and the last approach is that of the
dynamic models of the size distribution of firms, including stochastic models (growth rate of firm being
independent of its current size and its past growth) , life-cycle models (the role of learning and so firm
age in explaining its growth) and evolutionary models (in which case firms are obligated to
continuously initiate technological and organisational changes in order to maintain or strengthen their
competitive positions).
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would set in and the LRAC curve slopes upward. Or even why some firms fail to
take advantage of the presence of scale economies. One obvious solution, he says, is
to conclude that the efficient firm size is indeterminate beyond the minimum
efficient scale (MES).

This brings in the conception of a firm as a social organisation. As such costs
are determined not only by the characteristics of production technology but by the
effectiveness of the organisation in decision-making and implementation. The
~economies of scale at the production level are then limited by the diseconomies of
scale in organisation technology. The ability of individual entrepreneur's willingness
to take on risks, effectiveness of management and the inherent features of
organisation, such as control and information, are some of the factors that will
determine firm size and thus efficiency therein (Lucas, 1978; Prescott and Visscher,
1980).

In this approach, therefore, firm size is ultimately determined by the efficient
allocation of given resources (including risk tolerance, managerial talent, knowledge
and information, etc.) under given pfoduction and organisation technology. The
average unit cost will thus be the sum of the average production cost and the average
organisation cost; and this will be U-shaped, possibly with a more or less constant
average unit cost over some range (Scherer, 1980). Ceteris paribus, the larger the
economies of scale present in the production technology, the larger the efficient firm
size (You op cit.). So the crucial issue here for efficiency is the question how a firm
obtained its size, whether through administrative directives (mergers, nationalisation)
without economic rationale or otherwise. The underlying principle, however, is that

firm size be determined by efficiency reasons (Barros, 1995).
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4.2.2.2 Ownership Characteristics and Firm Performance

It is evident from the above exposition that efficiency, a key concepf in
performance evaluation, relates to the way economic activities are organised and
production processes structured. The main aim of firms must be to minimise costs
(and so maximise profits). Relative performance of such entities then becomes
central in their assessment, i.e., whether a firm (or industry) is efficient or not. Firms
differ in the way they operate (use resources), making efficiency vary across firms
within an industry. Inefficiency is rationalised by the existing organisational
structurc in an economy. As Summers (1994) and Mehran (1995) remark, ownership
does matter (in addition to market conditions) in determining and influencing
enterprise performance.

There are different expianations for this state of affairs, some address issues
internal to a firm, some exogenous. Four explanations are profféred in the literature.
Bruning (1992) cites three theories: Rent-Seeking a la Tullock-Krueger, Leisure-as-
Output a la Stigler, and X-Efficiency a la Leinbestein. The fourth is the Principal-
Agent theory a la Alchian-Demesetz-De Alessi (Plane, 1992; Vickers and Yarrow,
1989)2. This last theory will receive relatively much more coverage as it touches
much more directly the feature that is alluded to here, i.e., ownership.

Rent-Seeking (RS) theory's main idea is that rent, i.e., payment to a resource
in excess of its opportunity cost, serves as an enticement; it motivates people to seek
government favour in order to secure individual gains. As a result rent seekérs do
not produce goods or services with market value (i.e., wealth). They instead, since
they are concerned with the maximisation of their own interests, channel resources

into socially wasteful activities, produce goods at high unit costs as they use inputs

2According to these theories, there is a negative correlation between the growth rate of gross domestic
product (GDP), g, and the share of public enterprise output, P, in GDP, i.e., PL/GDP. The higher
the PI/GDP, the lower the g. Public enterprises are thus viewed as being disruptive of the conditions
ol Pareto optimality.
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than is consistent with optimai inanagement, in order to secure political grants or
monopoly profits. Also government regulation may result in administered prices
below the opportunity costs of goods. As the quantities offered at these prices are
mostly limited, customers will then compete to get the benefits of subsidies. In so
doing, some resources will be diverted to directly unproductive profit-seeking
activities.

Leisure-as-Quiput (LO) assumes managers and resource owners to be rational
and utility maximisers. One of the output components is leisure, a non-traded
output. This is determined by resource agents who evaluate their contributions to
traded verses non-traded output based on relative prices and opportunity costs. The
allocation of effort in production must then be viewed as a trade-off between traded
and non-traded output. Consequently, cost per unit of output may increase for some
firms relative to others due to relative prices of traded and non-traded output varying
among them.

In the X-Ifficiency (XE) theory, performance is primarily explained by the
economic and institutional environment of the firm. It seeks to explain the inability
of firms to achieve maximum productive performance as due to lack of motivation
within the organisational structure and/or lack of Competition in the market, i.e.,
external motivation. A firm then is not always internally efficient, nor does it always
behave as a cdst minimiser. According to XE, lack of the threét of bankruptcy as the
ultimate sanction of bad results and protection from competitive pressures produces
not only allocative inefficiency, but generates inefficiencies within the firm.

Internally, presence of unspecified labour contracts (the individual is thus
likely to choose a working position which is not the most productive for the firm)
and individual resistance to change (because of individual disutility in moving from
one effort position to another) and so hampering attempts to improve productivity,

add to the reasons for inefficiency. So it is slackness in effort (i.e., that meant to
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The principal’s utility is given by:

U, =U,11-19 (4.2)
and the agent's utility by:

U, =U,(Ia), o,/ 8l">0, 68U,/ da <0, 4.3)

in that, the manager has an incentive {o minimise his effort, because it generates
disutility to him, and to attribute any poor outcome in terms of profits to random
fluctuations in the economic environment, i.e., the state of nature. Thus the
principal's problem is to choose /(I]), the incentive scheme for thé agent. In doing
so he must recognise two constiaints. First, the agent will behave in a self-interested
way given the incentive scheme. Second, the incentive scheme must be attractive
enough for the agent to be willing to participate in the venture with the principal.
The ability of the agent to observe the state of the world and his attitude towards risk
are critical aspects in determining the action he takes which is critical for the
creation of the value for the firm.

The PA theory thus puts ownership at the centre of the rationale for firm
inefficiency. It is important to note here that, in the case of public ownership (PEs),
the principal-agent telationship (using property rights arguments) becomes blufred
leading to ineffectiveness in the monitoring of activities. Non-profit maximisation
objectives, absence of marketable ordinary shares in the firm and absence of an
equivalent to the bankruptcy constraint on financial performance, the issues that
characterise publicly owned firms, makes PEs different from private firms (Vickers

and Yarrow, 1989).
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Inefficiency is thus explained by mainly two explanations. The first regards
the high correlation between the reward-cost schedule and the éfforts of the
individual that is characteristic of private firms, which lacks, however, in PEs. In
this case the key to success is the practice of rewarding success and punishing
failure. The pursuit of non-prefit objectives, therefore, reduces compensation due to
the fact that managers' bonuses are calculated as a function of earnings. The public
manager (agent), on the other hand, has no direct interest in the residual income of
the firm. The owner (principal) could use incentives, but with deterrent transaction
Ccosts.

The second concerns the fact that in privately owned companies, the
shareholders are supposed to be efficient in forcing managers to maximise profit. If
they are unsatisfied with the way the firm is managed, they can ask for the directors
to be dismissed and possibly sell stock. This cannot be done in case of a public
enterprise where the ownership is not transferable and the task of monitoring
managerial performance is entrusted to government.

The operational features in the Tanzanian trucking industry as discussed in
chapter two and the performance outlook shown in chapter three, seem to be
explained by a synthesis of the above theories. The organisational set up has been a
source of internal complacency, misallocation of resources and heavy reliance on
government finances for survival; while the inhibition of private initiative killed the
competitive spirit. These, together, caused the general lack of vigour in trucking
operations in the country. There were, it appears, in-built attenuating circumstances
to any efforts meant to enhance productive efficiency in the economy. Especially
affected by this operational environment were public operators, a group in which the
RETCOs belong.

Sub-sections that follow examine approaches used to evaluate performance

of production units.
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4.2.3 YFramework for Perforiiance Evaluation
4.2.3.1 The Cost Function Approach

One approach is to study the cost structure of firms/industry. It is through the
estimation of the cost function that one gets, among others, information on scale
economies, cost shares of inputs used in the production process, and productivity
performance. It is only instructive to note that through duality theorem, as long as
firms minimise costs?, cost functions capture all the relevant information regarding
the production structure of firms (Varian, 1984). It is thus sufficient to estimate a
cost function to analyse the structure of production of a set of firms in an industry.

Generally a cost function is specified as:

C=C(w,y) (4.4)

where C represents costs, w represents a vector of inputs, y represents a vector of
outputs. The cost function is homogeneous of degree 1, non-decreasing and concave
in the factor prices. Cost variations are expected to move in the same direction as
output and inputs. The more the output produced the more the cost and in the same
way, the more the inputs used in the production process the more the costs incurred.
The proportionate increase in costs relative to that in output is crucial. It is
economically advantageous if the increase in cost is proportionately less to that of
output, i.e, scale economies argument.  Technological and/or managerial
improvements make it possible to prpduce more output with same levels of inputs, or

the same level of output with less inputs or lower level of expenditure (Stevenson,

1980).

4An important thing to note here is the cost consciousness which characterises most firms so that if
faced with alternatives, given the input set and technology at its disposal, a firm would always go for
the lowest cost alternative, ceferis paribus. Firms can thus be evaluated based on their cost
performance, given the circumstances.
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Effective input utilisation is also tied to the question of capacity utilisation.
Increased capacity, e.g., increased capital, unaccompanied by increases in output
lead to cost increases and a fall in productivity. On the other hand, fluctuations in
output lead to underutilization of available input set, substantially increasing unit
costs of production. These negatively affect cost efficiency. To evaluate relative
firm performance, unit costs may be compared across firms (Waverman, 1988). The
presence of inefficiencies irrespective of the initial cause is reflected as an upward
shift in total and average cost functions, i.e., in a declining trend in cost efficiency.
To counter this, measures have to be taken to increase productivity, whose growth
signifies the ability to producé more and better output from given resources
(Winston, 1985).

It should be noted that productivity growth, if there is any, translates into cost
savings in terms of using less inputs to produce same level of output or produce more
output from the same input levels (Hulten, 1983). To capture productivity growth, a
time variable is introduced as an explicit argument in the cost function (Friedlaender

and Wang Chiang, 1983). The function thus takes the form:
C=C(w, 1), (4.5)

where t is time. The elasticity of cost w.r.t. time gives the measure of the rate of

productivity growth.

4.2.3.2 Frontier Production Function Approach

It is an indisputable tact that efficiency varies across production units.
Analysis of efficiency (in practice) compares the performance of production units to
some norm, the best practice or frontier (Bruning and Olsson, 1982). Deviations

from this frontier are manifestations of X-inefficiency which can be used to uncover
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patterns of changing efficiencies (Majumdar, 1995). The benchmark then, for
anyone interested in questions concerﬁing efficiency, should be maximum output,
and not some average amount (Grabowski and Mehdian, 1990). The frontier
production function (FPF) becomes the natural reference since it provides the outer
boundary of possible input-output combinations. It is the production function that
sets the highest possible limit on the output which a firm can hope to obtain with a
certain combination of factors at the given state of technical knowledge during the
production period (Aigner and Chu, 1968). Firm efficiency is therefore measured
relative to this norm.

The origin of the development of the FPF is Farrell (1957)>. On the basis of
his work, Aigner and Chu fitted the production frontier as an envelope to a sample of
observations. The formulation of the function takes the following procedure.

Let N be the number of firms in an industry, y be output, and x inputs. A set

of production functions representing the blueprint technologies can be presented as:
Y= (X, v eRe X eX, X R, j=1,.n (4.6)

The best practice or frontier production function (in a factor space X c I})

for an entire industry consisting of a given set of N firms with the above presented

production functions is defined by:

I(x)=max ["(x"), ¥’ X, j=1,..N (4.7)
g .

Thus the FPF is an envelope of individual ex-ante production functions

(showing the most efficient means of transforming inputs into outputs). The frontier

5Since then different types of frontier production function have been developed; each has its
implications on the measure of efficiency. More on this in chapter six; refer Forsund et al.(1980) for the
survey.
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is therefore made up of those parts of the firms' production functions that yield
maximum output {or a given set of inputs, relative to the set of production functions
applying to the industry.

The method constraints all observations to lying on or below the fitted
production frontier. Thus the frontier consists of only the maximum output yielding
input combinations (the best practices observable). No actual output would then
exceed its potential. So that if, for instance, you have production frontier with

Cobb-Douglas functional form of the type:

Iny, = Zai Inx, +u, (4.8)

i=0

gs; are factor elasticities and u an error term representing deviations from the

frontier,

Za: Inx, = lny;. Z1iny,, (4.9)

star for frontier function. Only the technically efficient firms satisfy the equality

requirement and that the constraint becomes:

> a;Inx, >Iny, (4.10)

To (it the production frontier as close as possible to the actual outputs, the

distances between actual outputs and their potentials are minimised, i.e.;

Minlny;—lny_,=2a: Inx, —Iny, 20 (4.11)
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Note that efficiency measures are often based on unit requirements of inputs.
On the basis of the production function, an efficiency frontier is constructed by
transforming the production function from the factor space into a space of input
coefficients. This is made up of all points where the input coefficients (share of
input to output) reach their maximum values along the rays from the origin (Forsund

and Hjalmarsson, 1987). The input coefficient space may take the following form:

X= (X[,n Xp) Xi= X, /y, 1=1,..0 (4.12)

i

Y=Y = 0y j= LN (4.13)
))
To obtain optimal scale, elasticity of scale, € , is calculated. This is obtained

as:

Z ( ‘?,{'g\‘, )xi
|

—T—: Hx,,....x,) (4.14)

&

Optimal scale is where ¢ = 1 on the frontier (see Forsund and Hjalmarsson,

1987, for more on this).

4.3 Efficiency and Trucking Operations

This section reviews the literature on the performance of transport firms
while paying much more attention to trucking operations. Performance of other
sectors in transportation is also examined for identification of important performance
indicators that might be useful in the evaluation of performance of the Tanzanian

trucking industry. The review centres around issues of trucking output, productivity
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performance, scale economies, capacity utilisation, and regulatory constraints, A

subsection, devoted to literature on Tanzania, is also presented.

4.3.1 Nature of Trucking Output

Transportation product has weight and spatial dimensions. Transportation
involves movement of goods over distances. Transportation output is thus
traditionally expressed in volume and distance dimensions, e.g., ton-kms, as a
generic description of the production of a transport firm. There are, however, many
definitions of transportation output proffered in the literature stemming from the
desire to add quality and technological factors. First, is the single-output-single-
measure definition, in units-times-distance per unit time (UTD), e.g., ton-km per
year, second, the single-output-many-descriptor approach which uses many
dimensions of the same 'generic' UTD output, e.g., ton-miles, tons, traffic mix; and
third, a single composite output as in hedonic specification, using the UTD-type
measure as generic output; and finally the characterisation of transport output in
terms of more than one product , e.g., passenger- and ton-kms (Jara Diaz, 1982).
Most studies thus use UTD-type measures of output as the basic or generic notion of
the transport product for cost function estimation.

The aim in choosing anyone of the definitions is always to use an output
measure which better reflects the scale of operation of operators in question
(Berechman, 1983). The most commonly used output measure for freight operations

is ton-kms®. This has its own implications on the study and conceptual analysis of

60um and Yu (1994) distinguish between what they call available output measures and revenue output
measures. Available output measures (such as truck-kms, train-kms, etc.) indicate essentially the level
of capacity supplied, while revenue output measures (such as ton-kms, passenger-kms) indicate the
level of output consumed by the users and the value they derive from them. It is preferable to use
revenue output measures when public policy analysis is the purpose of the study especially for
efficiency measurement. High efficiency measured in available output may imply that an operator with
high kms (empty haulage) is efficient compared to a similar operator with high load factors. The
economic efficiency measured in revenue outputs reflects the combined effects of managerial efficiency
and the constraint imposed by the regulatory authority.



109

transportation industries. It adds another dimension to the output-efficiency
relationship. For one thing, ton-kms are not homogeneous. One ton moved 100 kms
is different from 100 tons moved 1 km both however make up 100 ton-kms (DaicofT,
1974).

The spatial nature of transportation product has therefore influenced supply
analysis in transport economics. Cost functions have been estimated to shed light on
performance of transport firms while taking into consideration this feature (Winston,
1985). The multiproduct approach has also been employed to capture this problem
(Bailey and Friedlaender, 1982). Reference is, in this case, made to the concepts of
economies of scope (advantages from joint production) and product specific
economies (cost changes due to changes in level of one output leaving levels of other
outputs unchanged).

Another aspect is that of quality of service. This has an influence on demand
analysis. Transportation services cannot be stored and are consumed and their quality
valued on individual basis. So issues of travel/shipment time, comfort, reliability of
service, etc, are important attributes of transportation service. They have
implications on evaluation of performance of transport firms. Hedonic specification
of cost functions have been carried out to capture attributes that pertain to the quality
of output (Spady and Friedlaender, 1978). A hedonic cost function attempts to
control for the effect of the quality of output on total costs.

Transportation services are also subject to government regulations
rationalised on different grounds. Price regulation and service obligation are
common features. Performance evaluation might require taking this into account.
Presence of regulatory constraints on operations lead firms to provide services in a
manner that fails significantly to minimise costs and make efficient use of facilities

(Friedlaender and Wang Chiang, 1983).
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4.3.2 Cost Structure and Scale Economies Controversy in Trucking

Cost models provide guidance to operators and regulatory boards
(government agency) which need benchmarks to help set rates for service and/or
monitor the sector. They are also important as a basis for estimating and comparing
costs for competing operators aitd modes. Knowledge of the cost structure is tied to
knowledge of an industry's technology. In the case of the trucking industry, however,
a fundamental difficulty associated With studying trucking technology is finding an
appropriate measure of output.  As has been pointed out in section 4.3.1 above,
aspects of origin-destination, commodity, size, and level of service are crucial in
defining trucking output. Also important are the type of corridors utilised by a firm
as well as the structure of the network over which the firm operates (Wang Chiang
and Friedlaender, 1984).

Analysis of trucking technology and costs makes therefore a distinction
between truckload (TL) and less than truckload (LTL) operations(touched in chapter
two); each has its implications on operational costs. TL service typically carries a
single truckload shipment that requires no consolidation and that can be sent directly
to its destination once it is loaded. TL operations are thus largely invariant to length
of haul, and there is little variability in load or shipment size. LTL on the other hand,
takes place over a network of terminals and specific routes and typically carries
small shipments that require consolidation at local terminals and may require another
round of consolidation at break-bulk terminals. It involves, therefore, smaller
shipment sizes, smaller loads, and slower service than TL for comparable length of
haul. So whereas network effects may not be very important for TL operations as is
the case for LTL ones, the allocation of traffic among various links and nodes affects
their costs through equipment utilisation.

These operational differences have a bearing on technology and are important

in analysing the various features of the trucking industry. Attention is drawn to scale
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and density economies’. Economies of density relate to savings that result from
moving larger amounts of traffic over a fixed route system (network). It answers
therefore, assuming operations on a network, the question whether a firm makes full
utilisation of the existing network. Scale economies on the other hand refer to cost
response to changes in output (size) or to output changes as a result of input
(capacity) changes (Caves and Christensen, 1988). Cost functions are used in
estimating the degree of scale economies or density economies in transportation
industry. Most of the studies reviewed in this study are, however, related to the issue
of scale economies as the firms being studied do not operate on any defined
networks.

The issue of scale economies (falling unit costs as output increases) in the
trucking industry, important for examination of the industry structure, has been
controversial with most of the evidence inconclusive. Data limitations and the
resultant cost function specification errors (use of single aggregate output measure
and omission of network effects and output quality attributes) have been blamed for
this state of affairs (Wang Chiang and Friedlaender, 1984). Also important is the
output measure used in the estimation, e.g., whether one uses truck-kms or ton-kms

and methodology adopted in the study of scale economies.

"Two other types of economies need mention. The first applies in the case of a multiproduct
framework, i.e., the concept of economies of scope. This measures the cost advantages to firms of
providing a large number of diversified products as against specialising in the production of a single
output. It addresses therefore the convenience of producing more than one output (joint production).
They are said to exist if costs of joint production are less than costs of separate production, i.e.,

(_l'(z Y < Z(?(Yi), the aspect of cost subadditivity (Bailey and Friedlaender, 1982). Evidence

on scope economies is, however, reported to be inconclusive (Hay and Morris, 1991). The second is
what Keeler (1989) refers to as econonies of integration which relate to all the ways in which a large
trucking firm can be more efficient than the smaller one. In this case the Survivor technique, which
incorporates a number of different vaciables to explain survivor patterns, rather than allowing for size
only, is used. In trucking such variables include speed of delivery, schedule refiability, or overall
convenience of use by shippers. Critics of the technique argue that such inclusion may not be necessary
for all that is attractive about a carrier will show up in the degree of customer acceptance, i.e.,
magnitude of output operated (Hay and Morris, 1991).



112

The inclusion of the operating characteristics in the cost function
specification has led to conclusions that the industry is characterised by increasing
returns to scale (Harmartuck, 1992). Noted in this case is the realisation that costs
not only depend on the level of output but also on the way in which it is carried
(Friedlaender and Wang Chiang, 1983). Two firms with identical factor prices and
outputs in ton-kms could have very different costs depending on the nature of
operating characteristics. For a transportation industry, operating characteristics -
average load size, average length of haul, average firm size - are important and have
a significant impact on costs. It is argued, therefore, that they should enter into the
analysis of costs and technology (Winston, 1985).

The traditional view, in the case of trucking operations, points to the case of
constant returns to scale. This is justified by the fact that the trucking market
accommodates a large number of operators and that small operators continue to play
an important rtole in the industry (McMullen, 1987; Grimm et al, 1989).
Advantages enjoyed by large firms in terms of load consolidation, better information
network, regularity of service, easy access to capital, etc., point in the direction of
existence of scale economies in the trucking industry. In some cases where
ostensible evidence of returns to scale has been found, it has been recognised that
these were not returns to firm size, but to economies of density or utilisation. That
the observable economies of scale are probably a function of the intensity to which a
given geographical route pattern is utilised and not the total volume of the firm.
These economies of scale in traffic density are equally available to large and small
firm (Spady, 1979).

There are yet other studies that have found the industry to be characterised by
decreasing returns to seale (Callan and Thomas, 1992). Efforts behind taking into
account the heterogeneity of trucking output seem to be the kernel of the problem

and the resultant inconsistencies. This makes policy conclusions potentially



113

unreliable. As Jara Diaz (1982, p. 267) observes following the illustration in Spady
and Iriedlaender (1978), that "the pure UTD approach indicates counter-intuitive
increasing returns, 'explaining’ mergers and supporting regulation; on the other hand,
the 'quality adjusted' U'TD approach indicates acceptable constant returns, supports
deregulation, but does not explain by itself industry behaviour".

Koenker (1977) estimated a cost function based on a time-series/cross-
sectional sample of American trucking firms. His concern was on the optimal size of
trucking firms and the cost adjustments to be incurred by firms in the time of
unanticipated short-run fluctuations in the level of output. Explanatory variables
used were average length of haul (ALH), average load (AVLOAD), and ton-miles.
Firms larger than the estimated optimal size were found to dominate the industry,
1.e., most firms were in the decreasing returns zone of the average cost curve.
Average costs were shown to dramatically fall as length of haul and size of load
increased since these factors are correlated with firm size.

Spady and Friedlaender (1978) considered the case where output qualities,
i.e., size of shipment, length of haul, etc., are important; that is, when physical output
varies with respect to these attributes. To take care of these, a hedonic cost function
was estimated for the US trucking industry. Total costs were made up of labour
costs, fuel expenditure and taxes, purchased transportation and other (included
depreciation) assumed to be payments for capital services. A non-hedonic cost
specification was also examined. This indicated the presence of rather dramatic
‘economies of scalé. The general hedonic cost function indicated the presence of
mild diseconomies of scale. Their results indicate therefore that the cost function
specification adopted has an influence on the results.

Olanrewaju (1987) stucied economies of scale in the Nigerian road haulage
system. He classified trucking operators into three groups: small scale operators,

road haulage ﬁri’ns excluding National Freight Company (NFC), and road haulage

N o
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firms including NFC. He adopted the cost function approach to the estimation of
economies of scale. However, lack of data on the composition of output and
operating characteristics prevented use of multiproduct approach. He obtained the
following results. First, only very weak or no significant overall scale economies
were observed in the cost function estimated. Second, larger trucks conferred
economies of vehicle size on operators in the form of decreasing operating costs and
increasing profit margin.

Xu et al. (1994) looked at the controversy surrounding the question of returns
to scale in the transport sector. They acknowledge the fact that different studies have
come up with different conclusions to the effect that the general consensus seems to
be that the industry faces constant returns to scale. They examined the correlation
between output characteristics (i.e., ALH and AVLOAD) and the level of output.
They show that allowing output characteristics to change as firm size increases
indicates that economies of scale may well exist in the trucking industry despite
previous evidence to the contrary.

They regressed the cost function on output in ton-miles, the two operating
characteristics and input prices for fuel, labour, capital and purchased transportation.
Modest diseconomies of scale were found under the assumption that all other
variables (especially ALH and' AVLOAD) remain unchanged as firm size increases.
They then specified the relationship between ton-miles and the operating
characteristics. The calculated cost elasticity indicated presence of scale economies
in the US trucking industry. They conclude that by allowing ALH and AVLOAD to
change as a result of changing firm size, firms-face increasing returns to scale.

Hsing (1994) examined the impacts of the US Motor Carrier Act of 1980 on,
inter alia, returns to scale by estimating a generalised labour demand function for US
trucking firms. Trucking labour demand was made a function of hourly wage rate,

ton-miles, and binary variables standing for the Act and time. Both static and
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dynamic models were estimated. le found that returns o scale were higher for the

deregulated as compared to the regulated period.

4.3.3 Network and Facility Management

Transport services require both basic (e.g., roads) and operating (e.g.,
vehicles) facilities to be offered. Operations (especially with less than truckload,
LTL, haulage) take place in a network (nodes and links). Transportation firms have
therefore to incur, in varying degrees, line-haul and terminal costs. The size of the
network in terms of the length of the routes on the itinerary, number of stops, etc.,
and network configuration are ¢eterminant factors in cost performance (Fazioli et al.,
1993). The extent of the importance of network effects, also known as corridor -
specific nature of trucking traffic, has been demonstrated by Wang Chiang and
Friedlaender (1984). They estimated a cost function that utilises network effects.
Substantial economies of network configuration and network operations were found
to exist. Well connected netwbrks and concentrated traffic flows yield significant
cost savings.

Vehicle management is another crucial factor for consideration in
performance evaluation. The size of vehicles (carrying capacity), size of fleet,
loading and unloading systems, routes covered, turn-around time, possibilities of
securing back haul cargo, etc., are among important factors a transportation firm
ought to observe. Problems of overloading are also pervasive (Fekpe and Oduro-
Konadu, 1993). Bayliss (1992) reports that in a number of developing countries, 45
to 95 percent of all loaded trucks tend to be overloaded, frequently by substantial
amounts.

Rizet and Hine (1993) “report that in Aftrica it is common that vehicles of 12
ton design carry, as a result of overloading, on average about 15 tons, 25 ton design

carry on average consignment estimated at 32 tons. The same study reports that in



116

Pakistan the 12 ton design vehicles carry on average 20 tons. The problem of vehicle
overloading has also been pronounced in the PTA area making it an important
transport policy issue both at national and inter-state level (Mwase, 1993).
Overloading is practised by some operators with the intention to cushion
certain costs through increased payload. It, however, has long-term negative impact
on vehicles, safety and infrastructure planning. It reduces vehicles' economic life
span and can only be maintained through high repair and maintenance expenditures
on the vehicles. Overloading does as well increase road roughness, deterioration of
bridge decks and expenditures for road maintenance and rehabilitation (Gronau,
1994), affecting to a great degree, infrastructure planning appraisals with suggestions
that these be based on actual loadings than legal loadings (Bayliss, 1992). These
have therefore significant influences on operating cost and are therefore important

for consideration in general performance evaluation of trucking firms.

4.3.4 Productive Efficiency

Productivity performance and productive (cost) efficiency are issues that are
reviewed in this section. Factor productivity (total or partial) is one of the ways of
measuring the (relative) performance of industries or firms in an industry
(Waverman, 1988). Productiv.ity measures relate output to input(s). Various studies
have examined productivity performance in the trucking industry using, in the
analysis, different methods and employing different factors/indicators.

Winston (1985) draws attention to applications of cost models that have
focused dynamic questions such as the extent of productivity growth in the
transportation industries. Econometric productivity studies, in this case, incorporate
a time variable into the transportatidn cost function specification, the concern being
with cost changes over time as opposed to output or revenue changes. Price

regwation and service obligation are factors behind the bias. By estimating a cost



17

function one can establish the factors behind productivity performance. The growth
of total cost which, through simulation reflect productivity changes, can be attributed
to output, factor prices, and a residual productiyity effect.

Wang Chiang and Friedlaender (1984) conducted a cross-sectional study of
the LTL operations in the US trucking industry in which they analysed the
importance of network variables. A multiproduct cost function was developed and
estimated that utilises network variables as arguments. Substantial cost savings, it
was found, were possible to be realised by trucking firms that could achieve
improved connectivity of their networks. Connectivity refers to the ratio of the
actual number of connected links to the possible maximum number of connected
links.

Caves et al.(1983) explored the sources of total factor productivity, TFP
(defined as the ratio of an index of output to an index of input; indepth coverage in
chapter seven) growth for US airlines using TFP regressions approach. Growth of
output, average load factor, capacity and average length of haul were the
independent variables used. Theitr results show that increases in output and load
factor lead to substantial increase in TFP. Increases in capacity with unchanged
output and load factor yield substantial declines in TFP, implying excess capacity
during the sample period. Changes in average stage length were not found to be
significant determinants of TFP growth. They suggest, as a result, that much of the
TFP growth that they attribute directly to the improvement in capacity utilisation can
be indirectly attributed to a change in public policy, i.e., airline deregulation.

Caves and Christensten (1988) looked at factors explaining inter-industry
differences in productivity growth. The study focused on the interrelationships
between output growth and ptoductivity growth using firm data for LTL operations.
Scale economies, capacity utilisation, and economies of density were sorted out and

their respective roles in measured productivity growth identified. Two approaches
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are discussed. One is the total factor productivity (TFP) regression procedure in
which TFP is regressed on its sources. The second approach is the cost function
method which relies upon estimates of cost elasticities. Extensive statistical work is
however required in this case. The first approach is simple and that the TFP
regression is straight forward to estimate and interpret. From a cross section
econometric work, Caves and Christensten indicate that output and network factors
potentially play an important role in determining the growth of productivity in the
trucking industry.

Friedlaender and Wang Chiang (1983) did a study on productivity growth in
regulated trucking industry in the US for the period 1965 - 1973. The rate of
productivity growth, the nature of scale economies, elasticities of substitution, and
the impact of operating characteristics upon costs overtime were evaluated. A single
output measure was used in estimating a translog specified cost function and the
multidimensionality of output was captured via utilisation of operating
characteristics.  These were: average length of haul (ALH), average load
(AVLOAD), and average size (AVSIZE). The elasticities of cost with respect to
time gives the measure of the rate of productivity growth. Output, factor prices, and
operating characteristics were found to explain productivity growth.

Fazioli et al. (1993) looked at the cost structure and efficiency of local public
transport companies in Italy. A translog cost function, with an indicator for network
size, was estimated using time series data to analyse 40 regional buses in the Emilia
Romagna Bus Companies group. The overall cost inefficiency is estimated by means
of frontier cost function and calculation of overall cost efficiency index. Evidence of
scale inefficiency and overall cost inefficiency is found. This is mainly attributed to
sub-optimal scale and-densi'ty. Implication of the results are then discussed in terms
of reguléitOry reforims - licensing policy - to allow merger of small and medium size

firms.
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An application of the stochastic frontier approach to the study of cost
efficiency in the trucking industry was carried out by Bruning (1992). The study was
done in the case of Class | and 1I Common Carriers operating in the US in 1987.
Costs were composed of maintenance, general administration, line-haul and
terminal. He also included percentage of truckload freight hauled and average length
of haul to reflect the carrier's size. The technique used calculates an index of
efficiency for each carrier in the sample based on observed error term in a translog
cost function. Carriers specilic factors are also estimated using different regressions.
This helped explain variations in efficiency measures for the cross-section of
carriers. Type and size of motor carrier and the manner in which productive effort is
organised seemed to play an important role in the firm-specific factors.

Thuong (1981) made international comparison of efficiency of railroads in
relation to the production and cost functions. He decomposed operational efficiency
into its technical and cost components. These components were estimated in relation
to the production and cost functions. He used frontier specifications to estimate
technical efficiency, TE, (actual output to be on or below the production frontier)
and cost efficiency, CE, (actual cost to be on or above the cost frontier). He
estimated efficiency for both freight and passenger operations: The variables used
were: ton-kms and passenger-kms as output measures; total horse power, kilometres,
annual number of employees (for labour), and fuel consumption as inputs. Estimated
technical efficiency indices showed a general trend of improvement in technical
performance with varying degrees, whereas estimated cost efficiency indices
showed no general trend of improvement. Gaps between {irms were much narrower
in CE than in TE.

A study of efficiency of the railroad industry by use of a frontier production
appreach was carried out by Grabowski and Mehdian (1990). They measure revenue

efficiency .of the US railroad for the period 1951 - 1981. They use a ray-homothetic
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production function which allows returns to scale to vary with output and factor
intensity. The frontier was ccnstructed by use of corrected OLS. The approach
makes it possible to determine to what extent revenue inefticiency was the result of
operating at inappropriate scale and what part was due to wasting resources.
Findings show that the main source of inefficiency was operation at decreasing
returns to scale and little due to wasting resources.

Forsund (1991) made a comparison of parametric and non-parametric
efficiency measures for the case of Norwegian ferries. He wanted to seek out the
most efficient of the observed ferries. He used this frontier approach to provide a
yardstick for the assessment of reasonable input requirements. Both were of a
deterministic type. This restricts all observations to be on or below the function
when calculating parameters. Data used included output in terms of total length run
multiplied with capacity, fuel consumption in volume, labour in total wages, and
capital in number of cars. Efficiency distributions were found to be quite similar for
the two methods except for scale efficiency. In this case the parametric method
indicated substantial unrealised scale economies while the non - parametric approach

showed the largest and in some 'small ferries to be scale efficient.

4.3.5 Regulatory Constraints

It was mentioned in chapter two that regulation has its own effects on firm or
industry performance. Winston (1985) documents three effects of regulation of
surface freight transportation in relation to allocative efficiency. First, the static
dead-weight loss from rate regulation, caused by setting rates in excess of long - run
marginal cost. Second, the dynamic welfare loss from exit regulation that has
precluded abandonment of service (mainly in railways). Third, the adverse effect of
regulation on technical change and productivity. There are studies that have been

cartied out which have identified reasons behind the negative effects of regulation
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and have thus recommended measures towards deregulation to counter these effects
(Blair et al., 1986; Moore, 1986; Rose, 1985).

Winston (1981) and Levin (1970) studied the welfare effect of rate
regulation. Welfare loss was presented, respectively, as (1) a percentage of revenues
for commodity groups carried and (2) the difference between the rate paid to the high
cost carrier and the marginal cost (MC) of the low cost carrier times quantity actually
transported by high cost mode (within the given mileage block). Two alternative
pricing policies were examined to determine the amount of dead-weight loss caused
by each, i.e., first-best pricing and Ramsey pricing. The use of marginal cost pricing
was found to lead to greater inefficiencies in terms of traffic misallocation.

Friedlaender and Wang Chiangv,( 1983) made an.attempt to explicitly study the
relationship between regulation and trucking costs or productivity. They examined
the extent to which regulation affects the costs and productivity of the firms in
trucking industry. Regulatory structures were examined in relation to operating costs
(e.g. fuel) and productivity performance through utilisation of factors. A cost
function was estimated. Costs were made a function of output in ton-kms, input
prices (labour, fuel, capital, and purchased transportation), operating characteristics
(average length of haul, ALH, average load, AVLOAD, percentage less than truck
load, LTL, average size, AVSIZE, and insurance) and time. They argue that
regulatory policy affects productivity growth through its effect o‘n operating

characteristics.

4.3.6 Literature on Tanzania

To the best of our knowledge, compared to other countries in Africa and
elsewhere, not much has been .done to empirically and rigorously evaluate
operational performance of trucking firms in Tanzania. Mrema (1979) analysed

operations of public companigs vis-a-vis those of private operators. Load factors,
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Private operators were found to be more efficient than public operators. Mwase
(1985) examined operations of the defunct National Road Haulage Company
(NRHC). He used a descriptive analysis. Mismanagement was the main problem
and this led to the collapse of the company. In another study carried out in 1978,
Mwase describes the structural set up of the trucking industry in Tanzania. He found
the industry to be dominated by small (1-4 trucks) private operators. This is despite
the deliberate government policy to favour public operators.

Haule (1987) looked at labour productivity in the case RETCOs. He used an
econometric approach to estimate labour productivity w.rt some operational
attributes. He found some productivity growth but cautioned on the robustness of the
results. Likwelile (1987) studied economies of scale in the case of the RETCOs. A
cost function specification was used that regressed total costs on output, tons, kms, -
and an index of direct variable costs. The results showed the industry to be
characterised by scale economies. Bagachwa (1981) looked at capacity utilisation
taking Biashara Transport Comipany (BITCO) as a case study. He found the firm to
be operating at excess capacity which he attributes to fluctuations in demand, intra-
and inter-modal competition and low vehicle availability.

Mwase (1988) looked at road transport pricing in Tanzania. He examined the
transport costing for ten transport firms - five private and five public. He also looked
at the translation of such costs into actual freight charges. Price control then
practised by the National Pricing Commission (NPC) is also examined in relation to
firm operations. NPC indirectly set the maximum chargeable transport rates by
virtue of its setting maximum price for consumer goods taking into account transport
costs. He finds that public owned transport firms had greater overhead costs than

private transporters. The.-oppesite is however the case with transport costs.
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The reviewed studies on Tanzania do not offer a common gauge from a
common pool of data to allow comparative assessment across firms by use of
common evaluation indicators. In addition the aspect of efficiency hasn't yet been
given the attention it deserves. No systematic attempt has been made to identify

efficiency parameters on which to evaluate firm performance.

4.4 Summary

The theoretical discussion and review of literature identify important aspects
that need to be taken into account in a study that endeavours to evaluate
efficiency/performance of a transportation industry or firm. These can be broadly
classified into: methodology, functional specification and important variables for
inclusion in the analysis. We provide here a summary of the main issues. The
details on the methodology adopted in this study are presented in chapters 5, 6 and 7.

The measure of trucking output is one such item. Traditionally, trucking
output is measured in terms of ton-kms. It has been established that ton-kms are
heterogeneous. This output measure is multidimensional with volume and distance
components. Additionally, the quality of output is very much influenced by size of
shipment, comﬁodity type, level of service, reliability, average load, etc. This has
made it necessary the use of multiproduct analysis and hedonic specifications.

The specification of the transport cost function is another area.
Conventionally, transport cost functions have related cost (C) to output (y), i.e.,,C=
C (y). Input prices (w) have been omitted. This violates cost theory stipulations
which say that fhe arguments of the cost function are factor prices and output and so
specify the cost function as C = C (w,y). Input prices in an uncontrolled economy
play an important role in regutating demand and supply.

Performance/efficiency evaluation is very much emphasised. A yardstick

however has to be set to act as a basis for establishing relative performance. There is
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need to identify important operating variables to facilitate effective evaluation. The
way the industry is structured (firm size and ownership characteristics) and reasons
for such a structure to be in place need also to be understood and examined in
studying performance.

We gather from the body of literature (see Winston, 1985 for a wider survey;
Bruning, 1992, among others) that motor carrier technology is heterogeneous.
Significant differences are evident with respect to geographic area of operation,
length of haul, fleet composition and facility size, load sizes, etc. All these are
characteristics that distinguish performance among carriers. Each one of these
features have an influence on cost and output performance, and consequently, upon
the degree to which resources are employed to produce transportation output.
Hence, the need to assess relative firm performance.

Ultimately, however, the choice of method of analysis to be used has,
perforce, to be predicated on the conditions pertaining to the particular country
(industry) in terms of data availability and their quality, structure of the industry,
purpose of the study, etc. |

The next chapter examines the determinants of operations in the trucking

industry in Tanzania.
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CHAPTER V

DETERMINANTS OF PERFORMANCE IN THE TRUCKING INDUSTRY IN
TANZANIA: THE COST FUNCTION APPROACH

5.1 Introduction

The need to establish Aeterlninants of performance was stressed in chapter
four. This involves, among others, the study of the cost structure of the industry in
question. This stems from mainly two reasons. First, the traditional concern for the
efficiency of allocation of resources (opportunity cost argument) and second, the
more pragmatic reason in that costs to some extent determine prices, prices
determine market share and that all these together determine the profitability of the
firm (recall SCP-model in chapter two). Operators are thus expected to be cost
conscious and that their main aim is to maximise profits through minimisation of
costs, in which case the issue of scale of operations, ceteris paribus, becomes an
important one. The organisational structure of the Tanzanian trucking industry and
the general inefficiency in it, és pointed out in chapter three, together with the
theoretical setting presented in chapter four, make the study of the cost structure an
important one.

This chapter examines the determinants of performance in the trucking
industry in Tanzania. This is done through estimation of the cost function. This will
enable us identify factors that characterise the industry's cost structure and which are
therefore important in the evaluation of the Tanzanian trucking industry. The
theoretical aspects underlying cost function specification are discussed below before

the presentation of empirical results.
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5.2 Theory of the Cost Function

The cost function specifies the minimum possible costs of producing various
outputs, assuming technical efficiency, at different prices (Varian, 1984). The most
basic concept with which to characterise the productive technology available to the
firm is the technology set, T. This describes the productive technology available to

the firm. The technology set can be defined as:
7"={ (x,y):y can be produced from x }, (5.1

where x is the input vector and y the output vector. Optimality within T can be

represented by a transformation function:
1(x,y)=0, (52)

which gives the input combinations x that can produce a given output vector y. In a

single output case the production function takes the form:
y=f(x), (5.3)
the transformation function is given by f(x)—y. Assuming free disposal we have:
I'= { (x, )y < f(x) }, . (5.4)

that is, extra units of the inputs x do not hamper production of output y and that
decreasing the output bundle does not diminish the input requirement set. In other
words, this implies that any unit can dispose of "unnecessary" inputs or outputs

without any consequences for the use of other inputs or outputs.
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According to duality theorem however (Varian, 1984), as long as firms
minimise costs, the cost function will contain all the relevant information (scale
properties, substitution possibilities, technology separability, etc.) concerning the
technology, i.e., C(w,y) is dual to I“(x,y). Firms are considered to operate in a
competitive environment and that they are price takers in the input markets, i.e.,
input prices are exogenous to producers.

The minimum cost function becomes:

Cw,y)=Min { w.x(x,y)el } =w.x*(w,y), ' (5.9)

where x*(w,y) is efficient, cost minimising input vector for producing the output

vector y when factor prices are given by w; w.x is the inner product. If y, >0, w>
0, then C(w,y) and ¢, = &/ dy, exist, i.e., costs are greater than zero and marginal
cost is well defined for output that is produced in strictly positive quantity with
positive input prices (nonnegativity). If w'>w, then C(w',y)>C(w,y); the same
applies in case of ¥ > y. That is increases in input prices or output must not decrease
cost (nondecreasing in w and y). Cost functions are also concave and continuous in
input prices meaning agents are expected to take optimal decisions, make
appropriate substitutions, in an event of a rise in any input price. This makes the cost
function assume the shape of an upturned bowl. Optimising agents are additionally

expected to only react to relative prices (positive linear homogeneity).
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The following information is obtained from cost function estimation:
(1) Input cost shares:
If we present the cost function in a logarithmic form, then the input cost

shares can be obtained, applying the Shephard's lemmal, by differentiating cost w.r.t

input prices:

olnC  &C w, _xw,

i1

Stnw, &w, ¢ C 7

(5.6)

where S, is the cost share of input i.

(2) Cost elasticity w.r.t output:

The main idea is to find out how output changes affect the level of cost, i.e.,
if there is any systematic tendency for the cost function to increase or decrease with
the scale of operations. Elasticity of cost w.r.t output represents percentage change
in cost to a percentage change in output. It does also describe cost flexibility, the

ratio of marginal cost (MC) divided by average cost (AC) (Chambers, 1988).

_oInC(w,y)  6C(w,y) / C(w,y) MC

mw._y
)=y 5 vy AC

) (5.7)

where 1(w,y) is the elasticity of cost w.r.t output.
This measure is identical to elasticity of scale, i.e., elasticity of output w.r.t
input as well as elasticity of size .through its inverse (Nadiri and Schankerman,

1981). It can therefore be used as a measure of economies of scale. A magnitude of

lIf the cost function is differential in w, then there exists a unique vector of cost-minimising demands
that is equal to the gradient of C(w,y) in w. That is, if x,(w,y) is the ith, unique, cost-minimising

demand, then x,(w,y)= &C(w,y)/ ow,. Put in another way, SC(w,y) = x,(w,y)dw,, ie., for
a small change in input prices, ow,, the change in cost can be approximated by the change in price
multiplied by the amount of factor used.
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1{w,y) is an indicator on decisions about single vs multiple operations as it sheds

light on whether or not there are cost (dis)advantages associated with any one of the

decisions. The decision criteria are as follows:

(w,y) < I, increasing returns to scale, and so there are cost advantages
from centralising or expanding operations,

(w,y) > 1, decreasing returns to scale, and so small size firms are cost
effective,

mw,y) =1, the case of constant return to scale, proportional increases are

the same for cost and output.

(3) Productivity Growth?:
Another important and candidate management objective worth examining is

productivity performance, with increased interest directed at total factor productivity
(TFP) (as opposed to single input measures). TFP is defined as Q, / X,,, where O, =

output of firm 1 at time t and X, = an aggregation formula for combining inputs.

Thus to measure productivity, one divides the value of outputs produced by the value
of input resources consumed. TFP is a measure of the growth in output that cannot
be explained by growth in inputs and, as such, has been called a measure of the
"unexplained residual”, also known as multifactor productivity (Cowing et al., 1980).

It should be noted that productivity growth, if there is any, translates into cost
savings. Productivity growth can therefore be described by use of the cost function
and can be associated with a shift in the cost function over time. This is done

through introducing time (t) as an explicit argument in the cost function

2A detailed discussion on productivily performance, together with a discussion on the productivity
results in the trucking industry in Tanzania obtained from cost function estimation, is provided in
chapter seven.
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(Friedlaender and Wang Chiang, 1983). The cost function then takes the following

form:
C(w,y,1). (5.8)

Productivity growth is represented by a negative estimated coefficient on the
time variable and is obtained by differentiating cost w.r.t time. A negative

coefficient implies cost diminution over time. That is,

SlnC(w,y,1)

Aw,y,1)= 5 ) (5.9)

where &w,y,l) is the rate of cost diminution; it represents the pure productivity

effect.

5.3 Cost Function: The Case of Trucking Industry

It is apparent that different aspects are emphasised in different studies.
Measures of firm size, network variables, fleet characteristics, quality related output
dimensions, etc., are among the aspects widely debated as to their inclusion or
otherwise in the trucking cost function specification. Transport cost functions have
traditionally related cost (C) to output (y), C = C(y) (Koshal, 1970). Input prices
have been omitted in violation of the theoretical stipulation. Winston (1985)
considered the simple cost mo&él used by Harris (1977)3 to estimate the costs of rail
freight transportation with a focus on traffic density, i.e., gauging average cost

changes due to output increases holding the route system (miles of rail line) constant.

3The basic model used was: (C= B, RTM+ B RI"T + B, MR, where RTM is revenue ton-miles,
RFT is revenue freight tons, and MR is miles of road. f3,> 0 indicates presence of traffic density.
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This, he contended, was a useful starting point for analysing the specification of

transportation costs. In this case the cost function was specified as:

1C = B, + B, (ton—miles)+ B,(tons) + f,(route — miles) + &, (5.10)

where ¢ is the error term. What this specification does is simply to separately take
into consideration the volume (tons) and distance (miles) dimensions of freight
output and examine their influence on costs.

Recent developments have been guided by the realisation of the fact that
costs not only depend on the level of output but also in the way in which it is
carried®. Operating characteristics, such as average load (AVD), average shipment
size (AVSIZE), percentage less than truck load (LTL), average length of haul (ALH),
etc., are suggested to be included when specifying the trucking cost function. These
have a significant impact on transport costs; they are directly related to cost savings
(Friedlaender and Wang Chiang, 1983)°. As ALH, for example, increases the
proportion of costly and labour-intensive pick-up, consolidation and delivery
operations, falls so that high values of ALH will be associated with lower costs and
small labour shares through spread of these costs to longer haulage distance, ceteris

paribus. As for AVD, greater vehicle loads should be associated with lower costs as

4 Another development addresses the 'purification’ of transportation output by attempting to control for
its quality through hedonic cost function specification. The cost function takes the general form:
(= C(¢{y,q),w;1), where @ = y@(q) represents hedonic (‘effective’) output that is composed of
the firm's physical output y and attributes that reflect quality q, e.g., firm's time of service; w is vector
of input prices, and t a vector of operating characteristics (see Spady and Friedlaender, 1978) for
details. However, as Bruning and Olson (1982) content, such adjustment may not be necessary.
Shippers are the final determiners of quality and that rational as they are, given identical prices, they
will always go for a high quality service. In a regulated market, prices may not reflect service quality
differentials; output adjustments can. Shipper choice behaviour is reflected in either higher revenues or
a higher output for the carriers producing quality transport service.

3Xu et al. (1994) show that output characteristics are positively correlated with and influenced by firm
size. As a result when firm size increases, output characteristics also change in a direction that lowers
unit costs. Possible explanations are that larger firms gain advantages from more extensive
geographical coverage, better on-time performance and more sophisticated information systems.
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such reflect greater operational intensity. Similar justifications can be made for the
other characteristics.
The cost function that takes into account the operating characteristics takes

the following form:
J=C(w,y,q,1), (5.11)

where w = vector of input prices, y = output, q = vector of operating characteristics,
and t = time trend.

This study examines tirms which are in operation; the interest being to
evaluate their operational efficiency. The cost function approach is to help throw
light on the determinants of performance of firms in the trucking industry in
Tanzania and highlight their relative importance. The chapter is therefore concerned
with the cost structure of the industry. RETCOs are common carriers in the sense
that they have to carry all requests at predetermined prices. This makes cost-
minimising behaviour appropriate. It is our contention that to be an efficient and
competitive operator, a RETCO has to be cost conscious in the sense that faced with
alternatives, given the input set and technology at its disposal, it will always have to
go for the lowest (minimum) cost available means to produce output.

To estimate the cost function we need to specify the costs, outputs, factor
inputs, and technological variables defining firm operations in the Tanzanian
context. Operational data of the firms in question reveal the cost structure to be
determined by output; factor prices for labour, capital services and fuel; and two

operating characteristics, average length of haul and average load®. The problem is

6Because of the way operations are carried out and data kept in the trucking industry in Tanzania, it is
empirically impossible to make further improvements/adjustments to the trucking output. Again, due
to the fact that trucking operations in Tanzania are not network based, no network variables (to
account for network utilisation and configuration) could be included.
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on the appropriate functional form the cost function should take. We are reminded
by the observation by Afriat (1972, p.568) that properties of the functions "are not
deliberate empirical hypothesis, but are accidental to technical convenience of the
functions” and by Chambers (1988, p.159) who observes that "choosing a functional
form is more a craft than a science". Data availability and quality are critical
together with the usefulness of the derived estimates to the economy/sector in
question (Olanrewaju, 1987; Fazioli et al., 1993; Berndt and Khaled, 1979; Forsund,
1991).

A Cobb-Douglas specification is adopted. This form is chosen due to the
nature of the available data and the information that is intended to be derived,
especially the input cost shares. Additionally the specification is widely and
fruitfully used in economic analysis’. The trucking cost function used in this study is

as follows:

COST = A(TKM )" ( PLAB}"™ (PCAP)® ( PFUEL)™ (ALH ) (AVD )*e”™"

(5.12)
Its logarithmic form is as follows:
InCOST = a, + o, InTKM + a, InPLAB+ a,; In PCAP + o, \In PIFUEL+
asnALH +a,In AVD + o, TIMIS 4 u, (5.13)

4
where u is the error term obeying the classical assumptions. A restriction Z(x, =]
' i=2

is made to facilitate calculation of input cost shares and adhere to hom (1)

requirement.

7We are inspired also by its application by, among others, Thuong (1981). He carried out "A
Comparative Study of Administration of Nationalised Railroads in the UK, France, West Germany and
Japan".
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5.4 Data Sources, Variable Definitions and Descriptive Statistics

Operational data from Tanzania's regional transport companies (RETCOs)
covering the period 1984-1991 are employed in the regressions. The analysis is
carried out for six companies: KAUTA (Tabora), KAUDO (Dodoma), KAUMA
(Mwanza), KAUMU (Mtwara), KAURU (Ruvuma) and KAGERA (Kagera). The
data was collected from the RETCOs, National Transport Corporation (NTC) and
from various issues of Statistical Abstracts. Adjustments haQe been made on cost
items to control for the effect of inflation. All costs reflect 1984 prices. An index of
domestic prices of imported inputs (p™d, 1984=100) has beeﬁ used to adjust costs
for imported inputs whereas national consumer price index (NCPI, 1984=100) was ‘
used for adjustment of labour costs, a local input?.

TKM is the output measure which is two dimensional, volume in tons and
distance in kilometres. Input prices are firm-specific. PLAB is the price of labour
defined as expenditure on labour (salaries, wages and other emoluments paid to
employees) divided by the number of employees. PCAP is the price of capital
services. Payment for capital services comprises of expenditures on vehicle
insurance, road licence, depreciation, tyres and tubes and repair and maintenance
plus five percent (real interest rate) of operating costs as interest on capital. This is
considered to be the firms' nci operating property. It is therefore treated as the
quantity of capital used in the production of trucking services. This is included so
that we estimate a long-run cost function. Expenditures on capital services were
then divided by firm net operating property to get the price of capital.

It should be noted that expenditure on repair and maintenance and tyres and

tubes in the case of Tanzania where road standards are poor, does also to a greater

8p"d = p" [ OFER, where OI'R is the official exchange rate and p™ /" is the foreign price index.
The official rate is used because the firms being studied are parastatal companies and obtain foreign
exchange through official channels. Imported inputs (fuel, spares, tyres and tubes, etc.) amount to
about 90% of total operating costs. Data for the computations have been obtained from OECD data;
Bank of Tanzania, Operations Reports, and URT, Economic Survey (various years).
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extent give one a picture of the condition of roads. Such expenses tend to be high on
bad roads since the economic life span of vehicle parts becomes drastically reduced.
The magnitude and frequency with which operators incur these costs does very much
reflect the condition of roads and thus also the cost of road use than capital servicing
per se. The life of a set of tyres, for example, varies from 15,000-25,000 kms
depending mainly on road condition (Wangwe et al., 1989).

As pointed out in chapter three, the production of trucking services depends
on road capacity (width) and road durability (strength). As gobds hauliers, RETCOs
will be concerned with road's loading capacity which determines vehicle operating
costs (VOC). The magnitude of VOC depends on the condition of the roads which
in turn determine the road's quality of service. Operators face roads with differing
qualities. It is cheaper to f)roduce trucking services on good quality roads as VOC
would be low. Vehicle maintenance expenses give a better reflection of the quality
of roads, ceteris paribus. 1t 15 however difficult to separate out poor road-induced
expenses from those due to normal repairs. This calls for great care when
interpreting the effect of PCAP on costs. To a certain extent it should also
approximate the price each operator faces for road use.

PFUEL is the price of fuel defined as fuel expenditure divided by the number
of kilometres covered in a year, it is therefore in terms of truck-km. This is
considered to be an effective price for fuel than the sale price which is pan-
territorial, given the differing road standards and its differential effect on fuel
consumption. ALH is average length of haul in kms defined as TKM/tons. It gives
an indication of the number of kms covered to secure one ton of load. AVD is
average load in tons, i.e., TKM/kms. This shows the amount of tonnage obtained by
covering one km. TIME is for the time trend.

Table 5.1 shows the summary statistics of the variables used in the

regressions to provide one with a picture of the magnitude of each variable for a
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typical firm. An analysis of the correlation matrix is also conducted in order to
identify the extent to which the explanatory variables are collinear. The correlation

coefficients are shown in table 5.2. For the most part the coefficients are small

suggesting that multicollinearity is not a serious problem.

Table 5.1: Summary of Operating Statistics

Variable Mean | Std. Deviation | Minimum | Maximum
Total cost (COST), Tshs 21254000 16265000 7890000 87360000
Freight Revenue (FREV), Tshs 41232000 16892000 | 13598000 | 87772000
Ton-kms (TKM) 9084100 3938300 1913000 18487000
Price of Labour (PLAB) 36550 23126 9065 95213
Price of Capital (PCAP) 7.60 2.58 3.65 15.85
Price of Fuel (PFUEL), Tshs/km 2.05 1.11 0.31 4.78
Average Length of Haul (ALH), kms 284.3 122.9 32.0 608.2
Average Load (AVD), tons 6.56 2.39 0.81 11.61
Source: Own Computations
Table 5.2: Correlation Matrix of Variables
COST TKM ALH AVD
COST 1.00000
TKM 0.27539 1.00000
ALH 0.07485 0.50438 1.00000
AVD -0.22903 0.72413 0.50797 1.00000

Source: Own Computations

5.5 Empirical Results

5.5.1 General Features.

Pooled cross-section and time-series data have been used in the regressions.
Pooled data are the merged time-series and cross-section data. It contains therefore
both overtime and at a given time aspects of the data. This makes it likely for the
disturbance teum to consist of time-series-related disturbances, cross-section
distutbattees and a combination of both. This makes the assumption of constant

intercept and slope. ungeasonable. If this is not taken into consideration while
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making the estimation, biased coefficients may result. Recognition of the fact that
omitied variables may lead to changing cross-section and time-series intercepts is
important; hence the need to use the covariance analysis, the fixed effects (FE)
model, to avoid biased coefficients. This approach involves the introduction of
dummy variables that allow the intercept term to vary overtime and over cross-

section units, all having the same slope (Mundlak, 1978; Pindyck and Rubinfeld,
1991).

The covariance model takes the following general form:
Yy = @+, by, Wy Ay Wy, +0,5, . 02, + E, (5.14)

where w,= | for ith unit, i = 2, ..., N and O otherwise, z, = 1 for tth time period, =
2,..., I'and 0 otherwise

The dummy-variable coefficients would therefore measure the change in the
cross-section and time-series intercepts (with respect to the first unit in the first
period of time, i.e., as reference unit and time period respectively). The decision to
add such dummies is usually made on the basis of statistical testing. It involves the
comparison of the error sum of squares (ESS) associated with ordinary least squares
(OLS) and FE estimation techriques. If the ESS changes substantially, i.e., if there is
a significant difference in ESS between the two approaches, with SS,, ¢ > LSS,
we opt for the covariance model.

In the case of this study, the use of pooled data has been justified by the
degrees of freedom problem. The application of the FE model is intended to isolate
the influence of firm specific effects and time effects (a discussion on productivity
performance these effects entail, is deferred to chapter seven) on the cost
performance gf firms being studied. The results of both simple pooling and FE
model are presefted intable 5.3.
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Table 5.3: Cost Function Estimation Results

Simple Poolin

Fixed Effects Model

Variable Coefficient t-ratio | Std. Error | Coefficient t-ratio Std. Error
Constant 0.8425 0.2582 3.2625 5.6185 1.6471 3.4112
InTKM 0.7595 3.6741 0.2067 0.4803 2.0885 0.1145
InPLAB 0.4098 3.0811 0.1330 0.2285 1.9262 0.1186
InPCAP -0.0351 -0.2604 0.1350 0.2894 2.0772 0.1393
InPFUEL 0.6253 5.0423 0.1240 0.4821 3.4758 0.1387
inALH 0.2443 1.4525 0.0838 0.1540 0.8603 0.1790
InAVD -0.9004 -3.5437 0.2541 -0.5225 -2.5663 0.2036
TIME -0.1074 -2.1024 0.0511 - - -
Z2(KAUDO) 0.9916 4.2989 0.2307
Z3(KAUMA) 0.3608 1.7272 0.2089
ZA(KAUMU) 0.1444 0.9830 0.1469
Z5(KAURU) 0.2298 1.1250 0.2042
Z6(KAGERA) 0.5298 3.5625 0.1487
T2(1985) 0.3714 2.4767 0.1500
T3(1986) 0.1180 0.6175 0.1910
T4(1987) 0.1522 0.6765 0.2250
T5(1988) -0.0325 -0.1414 0.2297
T6(1989) -0.2108 -0.8250 0.2555
T7(1990) -0.3118 -1.1622 0.2683
T8(1991) -0.5569 -2.0058 0.2777
Adj. R* =0.48 DW=1.24 | adj. R? 0.78 | DW=2.14

Our discussion is based on the FE model results. In this case firm and time

effects have been taken care of via the introduction of qualitative variables

(dummies). Company effects (KAUTA as reference firm) through Z,,i=2,...6 and

time effects (1984 as reference year) via 1,7 =1985,...,1991. The homogeneity of

degreg one in the input prices is imposed through input parameter restriction

requiring them to add up to unity.
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The results are satisfying in that all the variables, except ALH, bear expected
signs and are statistically significant with PLAB at 90 percent and the rest at 95
percent confidence levels respectively. The goodness of fit, adjusted R*, is 0.78
which is also satisfying. A DW-statistic of 2.14 indicates absence of autocorrelation.

The computed F-statistic is greater than the theoretical F-value.

5.5.2 Economies of Scale
The coefficient on ton-kms (TKM), that is ¢,, represents the elasticity of cost
with respect to output. A value less than one implies that the minimum average cost
is reached at output more than the sample mean (suggesting possibility of increasing
output at economic advantage) and average costs are decreasing for a typical firm
operating at mean operating characteristics and input prices. Our results show ;=
0.48, indicating presence of scale economies. This says that for a 1 percent increase
in output costs increase by only 0.48 percent. In other words, if output increases by
100 percent, costs increase by only 48 percent. So a typical firm operating at the
sample mean enjoys scale economies. - |
It may be of interest to note here that the results obtained here are supported by
findings elsewhere, as reviewed in chapter four. Specific mention is made of the
studies by Koenker (1977) and Xu et al. (1994). In their case, the estimated results
of the cost function with specification resembling the one used here, showed the
trucking industry in the U.S. to be characterised by scale economies. The results

obtained here do not therefore represent an isolated case.

5.5.3 Input Cost Shares
The cost elasticities with respect to input prices are equivalent to the input cost
shares. Cost shares have by definition to sum up to unity; this has been achieved via

a restriction made on the input price coefficients. The study's results indicate that for
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.an average firm labour accounts for 23 percent of total operating costs, expenditure
on capital services accounts for 29 percent and fuel 48 pefcent. Fuel expenses
comprise therefore a significant cost element in the production of trucking services.
Expenditure on capital services does, as noted earlier on, include repair and
maintenance expenses which cover vehicle breakdowns that are mainly caused by
the poor condition of roads. It is unfortunate that such expenses cannot be isolated
from other components in th: group. But the magnitude of these expenditures
should provide one with an idea of the extent of poor-road-induced expenses on total
costs and thus on firm operations. Firms' operating statistics show that about 45
percent of payments for capital services are made up of repair .and maintenance
costs, not an inconsequential proportion. A similar argument can be made with
regard to fuel expenses. Poor roads do also contribute to increased use of fuel in
such a way that bad roads tend to require high fuel consumption (litres/km)

compared to good roads.

5.5.4 Costs and Operating Characteristics

The results indicate that the AVD coefficient bears a negative sign as expected.
This implies that an increase in average load size leads to reduction in operating
costs so that the larger the average load size the better in terms of cost savings. A
positive sign on ALH on the other hand shows that increases in average length of
haul would lead to cost increases. However, its effect is insignificant. But despite
that one can still point out that long distance coverage in search of load is a feature
facing firms in Tanzania and that it contributes to increased operating costs. This
may be explained by the fact that distance coverage in search of load differs across
seasons (Stenberg et al., 1994). Distances to reach the collection point are relatively
shorter during the dry season and relatively longer during the rainy season as bad

roads make accessibility difficult requiring one to make detours. This makes ALH
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behave inconsistently, and non-optimally for that matter, relative to movements in
output. It is important to note here that, unlike AVD, increases in ALH, unmatched
with load carriage, leads to increased costs, as such costs from increased distance
coverage are spread to small consignments.

As for the trucking technology and thus cost function specification, the
significance of the AVD coefficient validates our inclusion of operating
characteristics in the specification of trucking cost function in the case of Tanzania.
Operating characteristics help explain differences in firm cost performance.

ALH and AVD are also shown to be positively correlated with output (TKM),
very much so for AVD (table 5.2). If output is used to measure firm size then what
this means is that they are positively correlated with firm size (as observed by Xu et
al., 1994). This implies that as output (size) increases, operating characteristics also
increase and this will tend to reinforce the cost savings in case of a characteristic
which is shown to have a cost saving effect. This observation appears to hold in the
case of AVD with the exception of KAUTA, which had, in terms of size, to lie
between KAUDO and KAUMU. There isn't a very clear pattern for ALH but one can
still notice the fact that its distribution does somehow correspond with that of size.
The first three largest firms have the largest ALH values (see table 5.5). This
reinforces the argument about scale economies in the industry, i.e., larger firms seem

to enjoy cost savings from their operations.

5.5.5 Firm Comparison
The results of the FE model shown in table 5.3 indicate that KAUTA's cost
performance is significantly different from that of KAUDO (Z2) and KAGERA (Z6).

The cost differences are however insignificant between KAUTA and KAUMA (Z3),
KAURU (Z5) and KAUMU (Z4).
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Table 5.4 shows that KAURU, KAUDO and KAUMU have high average
values for ALH. This may explain the condition of roads in their respective areas of
service and the longer distances they have to cover in search of goods. The three
firms have also performed relatively better in terms of AVD which has been
demonstrated to have a cost saving effect.

In terms of size, measured in output,

KAURU is the largest while IQ\GERA the smallest.

Table 5.4: Cost, Output and Operating Characteristics; Mean Values

Overall [ KAURU | KAUDO | KAUMU | KAUMA | KAUTA | KAGERA
TKM 9084100 | 13568000 | 11226000 | 8588100 [ 8208500 | 6487900 6426500
ALH 284.34 361.39 315.81 330.36 174.69 295.45 22831
AVD 6.56 9.45 6.45 5.95 5.77 6.28 5.48

Source: Own Computations

An attempt has also been made to examine firm performance by comparing
each firm with the average firm by use of the estimated cost function. We use in this
case what we call a cost comparison (CC) indicator which may be defined as:

1AEC )
cc=_W.y.q) (5.15)

P ,y,0)”

where C**“ stands for the average firm estimated cost function and C™ stands for
individual firm estimated cost function. This indicator evaluates the estimated cost
function of a firm by comparing it with that of the average firm. The indicator takes
the value of one for the representati.ve firm. Firms with comparatively higher costs
have a CC value of less than one whereas those with lower cost levels have a score
of more than one. CC helps show how different an individual firm is to the average

firm in terms of cost performance so that if the aim would be to approach the
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éverﬁge firm, efforts would have to be made to reduce costs by striving at ﬁnding an
appropriate output, input prices and operating characteristics combination.

Table 5.5 presents the CC scores. If one were to group these firms based on
CC scores then two categories emerge; the high score group comprising of
KAGERA, KAUMA and KAUTA and the low score group comprising of KAUDO,
KAUMU and KAURU. No firm matches exactly the representative firm.

Table 5.5: Cost Comparison and Cost Recovery Indicators

Firm CC CR
KAGERA 1.07 1.97
KAUMA 1.03 2.45
KAUTA 1.02 2.62
KAUDO 0.84 1.45
KAUMU 0.81 2.07
KAURU 0.73 2.03

Source: Own Computations

Another indicator uscd in comparing firm cost performance is the cost

recovery (CR) indicator which is defined as:

cR = I Revenue (5.16)
OPCost

where I“Revenue is freight revenue and OPCost is the operéting cost. The higher
the score the better the chances to recover costs. This indicator helps know the
ability of firms to recover their respective costs from the sale of trucking services. It
can also be used as an input in the'design of subsidy policy if subsidies are to be
provided by the government to firms and, if compared to efficiency performance, it
may shed some light on the justification of the rates charged (more on this ih chapter

6).
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Based on this indicator, KAUTA which belongs to the CC high score group
appears to have the best chances at cost recovery while KAUDO which belongs to
the CC low score group has the lowest cost recovery chances. It may be noted
however, as done in chapter three w.r.t operating ratio which is an inverse of CR,
that performance in this indicator may say very little about firm efficiency. Pricing
mechanism has a substantial influence, it is susceptible to upward bias due to hiked

rates and subsidies; it does not necessarily reflect efforts at controlling for costs.

5.6 Summary

This chapter was devoted to establishing the cost structure of the RETCOs.
The main idea was to find out the determinants of performance and show their
relative importance. Scale economies and comparison of RETCO performance on
various issues have been attempted.

Regression results show that the trucking industry in Tanzania enjoys
substantial scale economies.  Fuel expenditure is demonstrated to have a
considerable contribution on operating costs while labour's share is the lowest. Of
the operating characteristics, average load contributes to cost reduction while the
effect of average length of haul, although insignificant, is in the direction of
increasing costs. Also discussed are chances facing each firm at cost recovery.

The next chapter examines productive efficiency in the trucking industry in

Tanzania by use of frontier production function approach.
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CHAPTER VI

PRODUCTIVE EFFICIENCY IN THE TANZANIAN TRUCKING INDUSTRY:
FRONTIER PRODUCTION FUNCTION APPROACH

6.1 Introduction

Chapter five has enabled identification of determinants of performance in the
Tanzanian trucking industry, factors that are important in evaluating inter-firm
differences in performance. It was pointed out in chapter four that the best way to do
this, i.e., analyse efficiency of productive units is to compare each unit with the
observed best practice in the peer group. The frontier production function (FPF)
becomes the natural reference since it provides, for the observed set of firms, the
outer boundary of possible input-output combinations. The chief aim of FPF is to
dispense with average measures of efficiency for an industry.

It has been pointed out by Forsund and Hernes (1990) that when choosing the
approach to apply, all the infermation about the type of activity being studied must
be drawn upon. They have brought to our attention the fact that any information
about scale and substitution properties is best handled within a parametric approach.
When knowledge about the underlying technology is weak, the most appropriate
approach is the non-parametric. The two are in fact competing paradigms on how to
construct frontiers, one uses econometrics techniques while the other uses
mathematical programming techniques.

The purpose of this chapter is to analyse productive efficiency of the trucking
firms, i.e., RETCOs, in Tanzania oﬁ the basis of frontier function approach. The
frontier will thus represent the best practice within the RETCOs. Most specifically,
deterministic parametric (DPF) and deterministic non-parametric (DEA) approaches

are used.
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The deterministic approach! is assumed to be able to define exactly the
maximal possible output, given some set of relevant inputs and that it restricts all
observations to be below or on the frontier when calculating the parameters. It also
makes it possible to obtain a measure of efficiency for each observation. The two
approaches, however, have their respective strengths and weaknesses. It is only
instructive therefore to give an account of what these two approaches stand for

before the empirical results are presented and discussed.

6.2 Data Envelopment Analysis (DEA) Approach

The deterministic non-parametric (DEA) method to measuring the relative
technical efficiency of production units is based upon the work by Farrell (1957). He
provided a methodology by which technical efficiency could be measured against an
efficient frontier, based on obsefved performance, assuming constant returns to scale
(CRS)2.  As we may recall from production theory, the production function,
y= f(x), represents the technically efficient combinations of factors x to produce a
given level of output y. But a technically inefficient firm may use the same inputs to

produce less output, so observations of the physical inputs and outputs of firms in a

particular industry may be more accurately described by the function: y < f(x). In

mathematical terms, output efficiency of the firm is y/ f(y), i.e., actual output

IThere is also a stochastic approach to estimating technical efficiencies. Given quantities of a list of
inputs, this approach randomly defines maximal output. The functional specification takes the form:
y= f(x)e’, where y is the output vector, x is the input vector, € a vector of error terms and e the
natural exponent. € is composed of two independent components, € = u + v, where v is a symmetrical
two-sided error term which captures the effects of random factors outside firm control, observation and
measurement error, and statistical noise. Thus v allows the frontier to vary across firms, or over time
for the same firm, therefore providing the stochastic nature to the frontier. u is one-sided and is taken
to represent deviations from the best practice production frontier; it captures therefore the firm specific
effects of inefficiency relative to the stochastic frontier. By definition it has a value of zero, when the

firm is on the frontier. The approach is however difficult to implement (see Forsund et al., 1980;
Forsund, 1991; Bruning, 1992).

2So that when 7" = {(x, ¥}, defines technology, CRS implies that if (x,y) € 7" and k> 0, then

(kx,ky) €T, too. Otherwise DEA technology will be referred to as a variable returns to scale (VRS)
techno‘ogy.
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divided by production function specified maximum output. Alternatively, it is
possible to use a production function to assess input inefficiency, by determining the
scale by which inputs can be reduced and still achieve the same output level as
before.

Farrell's proposal was that, to determine the efficient production function,
only frontier data points should be utilised. The production frontier obtained is the
boundary of the free disposal convex cone of the data set with no particular
functional form. Data is used in this case to implicitly determine the production
function without requiring a functional form and without estimating parameters
(Schefczyk, 1993). Technical efficiency in this approach is defined as minimum
input for any particular combination of output (Bjurek et al., 1990). Farrell's work
has however been extended by, among others, Charnes et al. (1978) under constant
returns to scale and Forsund and Hjalmarsson (1979) to the case of variable returns
to scale (where technical efficiency is calculated relative to a technology that allows
for increasing returns to scale, decreasing returns to scale as well as CRS, i.e., the
degree of economies of scale varies with scale) technologies.

The DEA analysis assumes therefore only mild restrictions on the technology,
which is said to consist of convex input and output sets enveloping the data points
with linear facets (Odeck, 1993). Another assumption is that of allocative efficiency,
representing the notion that increasing inputs does not decrease output. The
efficiency measures under the DEA approach can be illustrated by the following

diagram.
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Figure 6.1: DEA and Efficiency Measures

The assumption about C'RS implies that any multiple of input/output mix of
an observed unit belongs to the feasible set. In figure 6.1 this would imply that
points [ and M are both feasible. Farrell's frontier is the line from the origin through
B. Variable returns to scale (VRS) production frontier is obtained by joining a set of
observations E, A, B, C, and D. Due to free disposability assumption the frontier
extents indefinitely from D parallel to the input axis. Correspondingly, any
observation in the line segment EA producing less output but using the same amount
of inputs is also in the feasible set. All these observations are on, and do define, the
VRS frontier and are therefore technically efficient>. Observation K on the other
hand s inefficient as it is off the frontier. The general feature of DEA approach
when specifying VRS is that units at both ends of the size distribution may be
identified as efficient simply for lack of other comparable units (Forsund, 1991).

Technical efficiency is evaluated by using (i) input saving criterion which
shows how large a proportion ofl the observed input usage would have been
necessary if operations were on the frontier given the observed output quantity

(horizontal movement along input axis towards the origin), inefficiency corresponds

3One special technical feature of DEA needs mentioning. Units located at the horizontal and vertical
extensions of the envelopment surface will get efficiency values of 1. Such units are however not
efficient in the Pareto sense as some of them will be using the same amount of inputs but producing less
output (vertical segment) or using more inputs but producing same output (horizontal segment).
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to an overutilisation of inputs given output and input mix; and (ii) output increasing
criterion which compares observed output with potential output at the frontier given
observed inputs (vertical movement along the output axis away from the origin),
inefficiency reflects the failure to produce maximal output given inputs (Atkinson
and Cornwell, 1994) (it thus measures also productivity, see chapter seven).

The measures are such that efficient units will have a score of 1 and the
inefficient units a score of less than 1 since X* < X0 and Y* 2 YO (star for frontier
and 'o' for observed input X and output Y respectively). The Farrell efficiency

measures as generalised to VRS by Forsund and Hjalmarsson (1987) can be

illustrated as follows (refer Fig. 6.1):
E{ = input saving technical efficiency (= HI/HK )
Eo = output increasing technical efficiency (= NK/NL )
Ej = gross scale efficiesicy (= HI/HK = NK/NM)
E4 = pure scale efficiency, input corrected (= E3/E1 = HVHI)
Eg = pure scale efficiency, output corrected (= E3/Ey = NL/NM)*,

The DEA technique measures efficiency by estimating an empirical
production frontier, fitting pieces of hyperplanes to envelope the observed input-
output data. It consists of calculating the efficiency measure for each unit in turn
while at the same time determining the location of the corresponding linear facets.
The construction of the reference point involves a fundamental restriction that this
point be at least as efficient as our observation, i.e., it must produce at least as much

output using at most the amount of inputs used to produce the observed output

bundle.

“The scale measures do not directly show input saving or output increasing as do E| and E,. The
calculation of these measures is of course only relevant when specifying VRS technology. The measure
E,, for example, is the ratio of the minimal input coefficients (or maximal productivities) at the frontier
and the observed input coefficients of a unit, i.e., E¥/E° (refer chapter four). The same interpretation
holds for E, and E; which can be easily calculated according to the definitions provided above.
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The inefficiency of a decision-making unit (DMU), as known in operations
research literature, a firm in our case, is measured by the distance from the point
representing its observed input and output values to the corlresponding reference
point on the production frontier. For input saving measure the procedure involves

restricting output to equal observed output and solve the following linear

programming problem for each unit:

Aﬂ{ax D 6.1)
Subject to

Va2 V=1, (6.2)

Jj=
I X 2 D B Xi =1, m (6.3)
J=1

2. =1 (6.4)

J=1

Gy =0,j=1...n (6.5)

where Y, = output of type r for unit k, X, = input of type i for unit k, ¢, =

nonnegative weights generated from the model that define the reference unit (i.e.,
that are calculated as values to be assigned to each output and input in order to
maximise the efficiency rating of the observation).

Constraint (6.2) states that the reference unit must produce at least as much

output as unit k. Constraint (6.3) states that the efficiency corrected use of input

S, = X, | X7, So Maxli, = X —> X, ,i.e., X; is reduced towards the direction and level

X,: ; X 20 (nonnegativity). /<, =1 if unit k is efficient relative to the other units; other units will

have a score of less than one. Thus technical efficiency is maximised when the organisation minimises
its production costs.
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(E1Xj) must at least equal the amounts employed by the reference unit. Constraint

(6.4) restricts the best practice technology to VRS because the frontier is a convex

envelopment of the data set.

The output increasing efficiency measure is then calculated by solving the

following linear programme:

V. 6
%gxﬁﬂzk (6.6)

Subject to

Vo o S5t =1t ©7)
J=1
X, ZZ@;XM:L---”" (6.8)
Jj=I
Dty =1 ‘ ' (69)
=
¢y 20,j=1....n (6.10)

Observed outputs of unit k are now efficiency-adjusted upwards to be less or equal to
outputs at the frontier reference point. In multi-output case, the correction factor is
the same for all outputs implying a proportional change of observed outputs.

The following information is vital w.r.t the frontier:

(Z ¢,(jX!.,.,Z ¢,;Y,;) defines the reference point,
J J

6l = Y/,,. So Max V. = Y? — Y, ie., Y isincreased towards the direction and level
Ly Y Lok k *

*

Y,. I, =1 iffunitk is efficient (i.e., ' = Y") relative to the other units which will have a score of

less than | (i.e., with Yo<¥).
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: Z ¢ Y, — Y, is the required output increase to reach the frontier, and
i

Xy — Z ¢, X; defines the required input reduction to reach the frontier. As
J

for the scale properties , the following rules apply (see Forsund and Hjalmarsson,
1987):
E1>Ep implies increasing returns to scale,

E1 <Ep implies decreasing returns to scale.

Note that the two measures are equal when the technology is CRS and that
the input saving measure, E1, with CRS as reference technology is equal to the gross
scale efficiency measure, E3, with VRS as reference technology. Any scale
inefﬁcien;:y is due to either decreasing or increasing returns to scale’.

To determine what is the case one can, for unique solutions, inspect the sum
of the weights, Z ¢, , for the Eq calculations with CRS technology. A sum of less
J

than one means increasing returns to scale and a sum of more than one means
decreasing returns to scale (Berg etal., 1991).

On the basis of the individual input saving and output increasing efficiency
measures, the input saving/output increasing potential for the whole sector can be
obtained. The resultant measures are known as structural efficiency (S) measures
with (1-S) defining the potential saving. These, for input 1 and unit j, may be given

as:

.
Z_,- Xyl

Input saving: S, = ZX and output increasing: S, =
i

S

Critical in DEA analysis is thus the choice of the input and output variables;

the choice of the functional form is not a consideration because of the non-

TIn cases of increasing returns to scale, output measures will always overstate the cost reductions
possible by eliminating technical inefficiency and understate them in cases of decreasing returns.
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parametric nature of the model, this is its chief advantage. The calculated frontier
may, however, be warped if the data is contaminated with by statistical noise. DEA
has the advantage that it can handle multiple outputs and can also use qualitative

measures as inputs or constraints (Majumdar, 1995).

6.3 Deterministic Parametric Frontier (DPF) Approach

The deterministic parametric frontier (DPF) approach was pioneered by
Aigner and Chu (1968) following Farrell's work. It may be recalled that Farrell's
boundary of the free disposal convex cone of the data set had no particular functional
form. An approach that would handle statistical noise was deemed necessary.
Aigner and Chu postulated that the boundary to the unknown production frontier can
be represented by a certain a priori functional form, e.g.,, Cobb-Douglas
specification.  This means therefore that an explicit and, at times, restrictive
functional form for the technology is imposed. The main idea of the deterministic
parametric frontier (DPF) function is that all observations are restricted to be below
or on the function when calculating the parameters. The frontier itself will as a
result be on or above the set of observations. It is important to note also that, unlike
DEA, DPF is restricted to single output situation. The simple (by use of linear
programming) or squared (by use of quadratic programming) distance between these
observations and the frontier is then minimised.

A DPF function takes the general form:
y=f(x)e",u<0, : (6.11)

where y = output and x = a vector of inputs.
Using a production function in Cobb-Douglas form (see Russell and Young,

1983; Bjurek et al., 1990), the DPF may then take one of the following forms:



logy= a+Zﬂj logx, +u, u<0, (6.12)
J

where u 1s a nonpositive one-sided disturbance capturing the effects of inefficiency
and is independently and identically distributed; x is independent of the disturbances.

Form (6.12) is amenable to statistical analysis with inferences made on the
estimated coefficients. This provides one with a sense of confidence in the obtained
results. Regression analysis (ordinary least squares, OLS) can therefore be applied
on the function to obtain best linear estimates of the 5, coefficients. The obtainable
function is an average one. l’l’h«: intercept coefficient is then corrected by shifting the
function until no residual is positive and one is zero, i.e., to get the frontier function.
The corrections, in this case, are done so that all the observed outputs are below or
equal to the best practice. This is done by using corrected ordinary least squares
(COLS) method (Forsund et al., 1980)3.

Alternatively the following homothetic form with a Cobb-Douglas kernel

specification, allowing in a simple way VRS, can be employed (Forsund, 1991):

e = Al—I X7, (6.13)
J

where n is the number of inputs, A is a constant term that accounts for technical
change, a;j the kernel elasticities for inputs and o, B the scale functions. In
logarithmic form this function is linear in theA parameters. To ensure the observed
units are as efficient as possible, the sum of deviations from the frontier are

minimised. The following linear programming problem is then solved:

MinZ(lnA +Zaj Inx, —alny, - fBy,) (6.14)
i J

subject to

8Bauer (1990) reports the relative advantages of COLS to MLE. MLE, he says, tends to outperform
COLS in sample sizes larger than 400, whereas COLS tends to outperform MLE in sample sizes of less
than 400, as is the case in this study.
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InA+> a;inx; —alny, - f,>0,i=1,..n, (6.15)
J

which expresses the on or below requirement. Linear homogeneity of the kernel

function is guaranteed by Zaj =1 and @,f,a; > 0 ensures the kernel elasticities and
j

the scale parameters are non-negative. Interest is on the optimal scale. The scale
elasticity function is:
i

Ay)=— 6.16
&y) G | (6.16)

(1-a@)
7

Our requirement is to use a specification that would characterise frontier

Optimal scale then, with &= 1, becomes: y,_, =

technology in a simple form and be able eventually to establish technical
(in)efficiency for each of the firms being studied. It is also desired that a comparison
be made between the results of the approach which is amenable to statistical
inference (to provide some confidence in the results) and those of the approach
(DEA) that is not. Alternative (6.12) is used in this study so that statistical
inferences can be made on the estimated coefficients.

The employed Cobb-Douglas speciﬁcation (with constant elasticity of scale)
is, however, a very restricted function. This may tend to restrict efficiency scores.
The use of a flexible function, such as the most popular translog form, requires a
much larger (than what is available) sample size (the degrees of freedom problem) as
more parameters are estimated. It is also important to note, however, that although
there is technological sophistication to be gained from flexible functional forms,
there is a price to be paid once one moves very much beyond Cobb-Douglas
functional form. This is in terms of the estimation difficulty of the system of
equations and loss of statistical efficiency by estimating an overly flexible functional

form (Bauer, 1990). In our case some interesting comparisons can be made with
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DEA results which, just like those of alternative (6.13), are not amenable to
statistical interpretation”.

Another aspect involves the choice of variables. In the case of the Tanzanian
trucking industry!©, the dependent variable, output in ton-kms (TKM), is seen to be
determined by the level of four inputs: labour (LAB), fleet total carrying capacity
(FTC), fuel (FUEL), and vehicle maintenance expenses (MTN). The estimated

function takes the following log-linear form:

INTKM = a+ B, In LAB+ B, In I'TC + B, In FUEL+B, In MIN +u, (6.17)

u 1s the random term obeying standard assumptions.

6.4 Data Sources, Variable Definitions and Descriptive Statistics

Operational data from Tanzania's regional transport companies (RETCOs)
covering the period 1984-1991 are used in the analysis. Six firms are covered, these
are. KAUTA (Tabora), KAUDO (Dodoma), KAUMA (Mwanza), KAUMU
(Mtwara), KAURU (Ruvuma), and KAGERA (Kagera). The data was collected
from the firms and then cross-checked with the summarised reports at National
Transport Corporation (NTC) and those reported in the various issues of the
Statistical Abstract. The output measure is in ton-kms (TKM), as traditionally used

to measure trucking output. Output in the case of the industry being examined is

%It may be pointed out that the resulting output frontiers from DEA and DPF (Cobb-Douglas)
specifications do not have analogous transformation properties (Bjurek et al., 1990), hence the
differences in efficiency scores. A translog specification was attempted but didn't yield meaningful
results. However, findings by Ferrier and Lovell (1990) indicate that use of a restrictive form is not
that crucial when comparing with non-parametric frontiers. Interest may be focused on similarities and
dissimilarities of the distributions of the efficiency and scale properties.

10Discussions about the nature of the trucking output generally and for the Tanzanian industry
particularly were made in chapters feur and two respectively.
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determined by the level of four inputs: labour, fleet total carrying capacity, fuel and
vehicle maintenance expenses.

It was observed from the estimated cost function results (chapter 5) that
labour, fuel and capital services were the inputs used in the production of trucking
services. Fuel and capital services were shown to be major determinants. The two
variables have something to say about the standard of roads on which services are
produced. Expenditure on them tends to be high on bad roads. A great deal (45%)
of capital service expenses are on repair and maintenance. Given such an operating
environment, the specification of primal technology would require taking into
account the role of such expenditures in the production of trucking services. It is
through incurring such expenses that an operator can be on the road.

Labour (LAB) is measured in total number of employees for each firm. Fleet
total carrying capacity (FTC) in tons is a measure of capacity for each firm. This is
in recognition of the fact that a firm owns trucks with different tonnage capacities.
As such number of trucks would conceal the actual and so differential carrying
capacities among the firms. Fuel (FUEL) variable is in the number of litres
consumed. This was obtained ‘by dividing each firm's annual fuel expenditure by the
applicable diesel pan-territorial price for the year.

Vehicle maintenance (MTN) is the annual repair and maintenance expenses
reflecting 1984 prices. lIts inclusion stems from the fact that, given the poor
condition of roads in Tanzania, a firm that produces trucking services on a
comparatively poor road network, spends a substantial amount of money on repair
and maintenance. It is important therefore that this be trgated separately in the
production function specification.

Tables 6.1 and 6.2 show summary statistics of the variables (output and

inputs) used in the analysis of the production structure and efficiency evaluation of
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magnitude of each variable for an average firm and individual firms respectively.

Table 6.1: Description of the Output and Input Data

Variable Mean Std. Deviation Minimum Maximum

Ton-kms (TKM) 9084100 3938300 1913000 18487000
Labour (LAB) 172 35 104 240
Capacity (FTC) 551 152 332 924
Fuel (FUEL) 521750 234680 181480 1240700
Maintenance (MTN) 3231100 1909800 1444304 7847000

Source: Own Computations

The correlation coefficients of the variables are provided in table 6.3. The
analysis is done in order to identify the extent to which the explanatory variables are
collinear. The coefficients are small indicating that multicollinearity is not a serious
problem. The empirical results based on DEA and DPF approaches are presented in

section 6.5,

Table 6.2: Summary Statistics of Output and Inputs - Firm Averages

KAURU

KAUTA KAUDO KAUMA [ KAUMU KAGERA
TKM 6487900 11226500 8208500 8588100 | 13568000 6426500
LAB 125 218 187 169 175 156
CAP 386 561 669 428 626 634
FUEL 207280 219550 365130 919180 629000 759650
MTN 2524200 3993500 3811300 | - 3754200 3411000 2392700

Source: Own Computations

Data used in the empirical work is pooled cross-section and time-series, for
six firms over a period of eight years. This means, therefore, that both overtime and
at a given time characteristics of data are present. This may not be without
problems. For example, cross-section estimates which show at a particular "point’ of

time situation are, as a result of pooling, treated as holding over the whole period of
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the timé—series sample. This may not be the case and may lead to biased results,
affecting the efficiency (stability of) estimates, hence the need to take such concerns
into consideration. In the case of DPF, covariance analysis is applied. Whereas
variable specification may be assessed by using F-statistic or adjusted R’ in
regression analyses (in deterinining the goodness of fit), no statistical counterpart
exists in DEA. However, regression techniques generate a single set of parameters
for the entire data set and one has then to work out observation-wise measures.

Under DEA, when optimisation of each unit's score is carried out, the
comparator firm level observations are those belonging to different time periods.
Hence, there is comparison overtime of the relative efficiency of each such unit. A
comparison of relative efficiency characteristics for each of the observations is
carried out with respect to observations belonging to the same year as the unit being
compared to, as well as with respect to those observations belonging to different
years. [t brings in therefore the aspect of dynamic optimisation analysis (Majumdar,
1995). DEA generates observation-wise scores. One weakness though should be
noted in the case of DEA, and that is, any firm on the sample can be made to look
efficient through the increased use of inputs and outputs.

The comparison of DEA and DPF efficiency measures may thus serve to

show the general robustness of the results.

Table 6.3: Correlation Matrix of Variables

TKM LAB FTC _FUEL MTN
TKM 1.0000
LAB 0.3900 1.0000
FTC 0.0162 0.3874 1.0000
FUEL 0.3872 0.1580 0.1866 1.0000
MTN 0.1813 0.2610 0.2217 0.2632 1.0000

Source: Own Computations
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It was pointed out in chapters two and three that the firms in question operate
under service obligation. This means that decisions with regard to output are
exogenous to them. Cost savings on their part hinges very much on the management
of inputs used in the production of trucking services. At the general level, the fact
that trucking output is mainly made up of agricultural produce (seasonél in nature),
re-enforces the argument that firms cannot do much, in terms of decision, to
influence (increase) trucking output.

It is thus reasonable to assume that firms carried what was available for
haulage; the question is how did they do it. Efficiency variations are then mainly due
to differences in the utilisation of inputs in the production process and the input
saving measure is therefore the most relevant in the case of the trucking industry in
Tanzania and is thus used in this study. The analysis of efficiency done below is thus
based on input saving technical efficiency; it is contended that efficiency

impfovement in the industry can be realised through reduction of input usage!!.

6.5 Empirical Results
6.5.1 DEA Results
Table 6.4 presents the efficiency scores (definitions as in section 6.2) for the
six firms for each year. As can be observed from the table, firms managed to obtain
the highest score of one in some years but have generally scored less than one,
implying they have mostly been operating inefficiently relative to the best practice.
For the scale measure, a score larger than one indicates that a unit has a size
larger than the optimal size (the case of decreasing returns to scale), a score of one
indicates optimal size (CRS) and a score less than one indicates operation with less

than optimal size (increasing returns to scale).

HGenerally, although each measure is a simple transform of the other under homogeneity, they convey
different information, since the firm may be able to adjust either inputs for a given output, or output for
a given set of inputs, but not both (Atkinson and Cornwell, 1994).
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~ Table 6.4: DEA and DPF Efficiency Scores

Firm Year | It — DI‘A | 15— DIEEA | Scale-DEA | [5, — DPI”
KAUTA 1984 1.00 0.57 0.29 0.59
1985 0.99 0.57 0.34 0.53
1986 1.00 0.97 0.86 0.52
1987 1.00 1.00 1.00 0.49
1988 0.90 0.55 0.49 0.41
1989 0.99 0.65 0.49 0.47
1990 1.00 1.00 1.00 0.53
1991 1.00 1.00 1.00 0.45
KAUDO 1984 1.00 1.00 1.00 0.50
1985 0.89 0.84 0.83 0.46
1986 0.71 0.41 0.39 0.29
1987 1.00 1.00 1.00 0.35
1988 C.77 0.76 0.78 0.33
1989 | 0.93 0.93 1.24 0.38
1990 0.74 0.59 0.70 0.31
1991 1.00 1.15 1.09 0.43
KAUMA 1984 0.65 0.14 0.11 0.22
1985 0.60 0.16. 0.14 0.22
1986 0.72 0.54 0.52 0.37
1987 0.65 0.42 0.38 0.34
1988 0.69 0.50 0.47 0.37
1989 0.73 0.67 0.91 0.39
1990 0.95 0.78 - 0.75 0.38
199] 1.00 1.00 1.00 0.43
KAUMU 1984 0.94 0.73 0.57 0.47
1985 1.00 0.86 0.71 0.46
1986 0.92 0.72 0.59 0.43
1987 .86 0.59 0.48 0.37
1988 1.00 0.80 0.60 0.35
1989 0.80 0.49 0.44 0.31
1990 0.97 0.53 0.42 0.40
1991 1.00 0.54 0.41 0.35
KAURU 1984 1.00 1.00 1.00 0.62
1985 1.00 1.00 1.00 0.55
1986 0.79 0.67 0.66 0.44
1987 0.85 0.75 0.72 0.47
1988 0.76 0.57 0.52 0.40
1989 0.83 0.77 0.78 0.45
1990 0.99 0.78 0.71 0.50
1991 1.00 1.00 1.00 0.56
KAGERA 1984 1.00 0.51 0.18 0.43
1985 1.00 0.72 0.30 0.40
1986 0.76 0.45 0.27 0.37
1987 0.74 0.39 0.23 0.36
1988 0.65 0.29 0.31 0.29
1989 0.79 0.48 0.45 0.33
1990 1.00 1.00 1.00 0.41]
1991 1.00 0.85 0.67 0.41

Source: Own Computations
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In general the scale measure has a value less than one indicating that firms
have been operating at sub-cptimal scales and that there is therefore room for
activity expansion and increase in efficiency.

Table 6.5 shows the average efficiency scores for all the firms. The input
saving scores indicate that KAUTA is the most efficient, with a score of 99% and
KAUMA is the least efficient (75%). The average input saving score of 0.89 says
that the average firm could reduce the amount of inputs used in the production of
trucking services by 11% to produce the observed output, i.e., it could use only 89%
of the inputs actually employed. So less inputs could be used to produce the current

observed level of output.

Table 6.5: DEA Efficiency Scores - Firm Averages

KAUTA | KAUMU | KAURU | KAUDO | KAGERA | KAUMA | Average Sl
El 0.99 0.94 0.90 0.88 0.87 0.75 0.89 0.91
I, 0.79 0.66 0.82 0.84 0.59 0.53 0.70 -

Source: Own Computations

Table 6.6 contains values for potential input levels for each firm. A
comparison can be made with figures reported in table 6.2. One notices that

substantial input reductions could be realised.

Table 6.6: DEA Frontier Input Values (Firm Averages)

KAUTA KAURU KAUMU KAUDO KAGERA KAUMA
LAB* 123 156 158 190 134 141
FUEL* 205480 553680 845860 190770 622940 245530
MTN* 2492000 3153800 | 3550600 | 3538700 2118400 | 2703900

Sonrce: Own Computaions




Table 6.7 shows the DEA efficiency scores over the years. One notices a
genéral decline in efficiency for the period 1984 - 1988 and that efficiency scores
start to rise from 1989. The 1991 scores are higher than those of 1984,
Liberalisation measures adopted beginning 1984 could explain the improvement in
performance in that such measures have gained momentum in the latter years of the
80's and that firms, confident of the continuity of such policies which have eased
availability of inputs and accorded to them much more operational freedom and
autonomy in an environment which is increasingly becoming competitive, institute

measures that enhance efficiency in their operations.

Table 6.7: DEA Efficiency Scores -Year Averages

1984 1985 1986 1987 1988 1989 1990 1991 Average
I, 0.93 0.91 0.82 0.85 0.80 0.85 0.94 1.00 0.89

I, 0.66 0.69 0.71 0.69 0.58 0.67 0.78 0.92 0.70

Source: Own Computations

6.5.2 DPF Results

Two steps are involved in the construction of the DPF fﬁnction. As the first
step, OLS is applied. The second step involves the correction of the intercept
coefficient by use of COLS. To check the likely biasedness due to use of pooled
data, the fixed effects (FE) model is used (refer chapter five). The company effects

(KAUTA as reference firm) are then used to compare firms' output performance.

6.5.2.1 OLS Results and General Features
The OLS regression results are reported in table 6.8. All the variables bear
expected signs and that all, exeept FTC (in simple average function), are significant.

MTN is the most si.gni'ﬁcant of all followed by LAB and FUEL. Repair and
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maintenance expenses are thus a vital input in the production of trucking services.
This justifies inclusion of these expenses as a separate variable in the production
function specification.

The insignificance of FTC may be explained by the fact that, due to their
statutory locations and position, each RETCO has a 'specified' area of operation
which assures them of the availability of goods for haulage in any given period of a
year (monopoly status). A considerable amount that each firm hauls is thus made
less dependent on firm carrying capacity. This together with the fact that RETCOs
receive trucks from transport donors through grant to the government, not based on
independent investment decisions, makes the remaining three variables the most
important, under the present arrangements, for consideration by management in the

provision of trucking services.

Table 6.8: Production Function OLS Estimation Results

Simple Average Function With Firm Effects
Variable CoefTicient t-ratio Std. Coefficien t-ratio Std.
Error t Error

Constant 0.2159 0.4682 0.4612 0.1073 0.2887 0.3714
InLAB 0.9643* 2.3522 0.4500 1.6072* 4.5939 0.3499
InFTC 0.2182 0.7451 0.2929 - - -
InFUEL 0.1219** 1.8448 0.0661 0.1038** 1.7195 0.0604
InMTN 0.4763 6.1884 0.0770 0.4044* 5.6148 0.0720
Z2 (KAUDO) -0.5730* -2.4478 0.2341
23 (KAUMA) -0.8137* -3.9082 0.2082
Z4 (KAUMU) -0.4894* -2.4744 0.1978
Z5 (KAURU) 0.0152 0.0760 0.1994
Z6 (KAGERA) ‘ -0.5874* | -2.8256 0.2079
Adj. R 0.96 ' 0.97

Note: ** significant at 90 percent confidence level
* significant at 95 percent confidence level

Another explanation may be related to the seasonal nature of the trucking
business, especially with regard to haulage of agricultural crops. As observed by

Stenberg et al. (1994), agricultural trucking activities (agriculture provides the lion's
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share of the goods carried by the firms in question) are concentrated in the July-
November period, following harvest. For the rest of the period, i.e., December-June,
most of the trucking capacitv may remain idle as (agricultural) cargo becomes
'scarce’; in which case any increase in trucking capacity would not lead to a
significant increase in output. It, on the other hand, points to the existence of excess
capacity in the industry.

FTC was thus dropped from the production function specification and firm
effects were instead included in the regression. These would reflect on firm-specific
aspects of operation that influence the production of trucking services such as
management, operating characteristics and the operating environment. The output
elasticity of labour increases in magnitude and significance while those of fuel and
vehicle maintenance decline slightly.  All, however, are significant and bear
expected signs. The production of trucking services is thus dependent on labour, fuel
and maintenance of the trucks to make sure that they are road-worthy. These are the
variables used in the construction of the frontier.

Zlﬁ_,; 2.1154 which is greater than unity and thus supports the results in
chapter 5 and those of DEA that the trucking industry in Tanzania is characterised by
increasing returns to scale. This says that if input usage is increased by one percent
output will increase by about 2 percent. There is potential therefore for expansion of
activity/scale of operation in the industry.

Judging from the company dummies, KAURU's output is shown not to be
significantly different from that of KAUTA. The remaining firms have output levels
that are significantly less than that of KAUTA. KAUMA is down the ladder (with
about 81% less output) followed by KAGERA, KAUMU and KAUDO.
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6.5.2.2 DPF Construction and Input Saving Efficiency

'To construct the frontier, corrected ordinary least squares (COLS) regression
is applied (details on this particular process, i.e., the production frontier function
itself in chapter seven). The regression results are shown in table 6.8.

The Kopp method as used by Russell and Young (1983) is employed to
calculate the input efficiency measures. The Kopp measure of TE compares the
actual level of input use to the level which could be used if firm i operated on the

frontier, given the actual output of firm i and given the same ratios of input usage.

The first task is thus to calculate the input ratios (r,).

ULl MTN LAB MIN LAB FUEL
Let =, 5= TS S = - and V= .
LAB LAB ["UEL I'UEL MITN

=
Let LAB, ,IFUEL, and MTN, denote the optimum use of inputs on firm i for output
level TKM,.
Then: InlLAB; =(InTKM,—1.614 - 0.1038In(7)—0.40441n(r,))/ 2.1154

InFUEL, = (InTKM, - 1.614— 1.6072In(r,) - 0.40441In(r,)) / 2.1154

InMIN; =(InTKM, —1.614— 1.6072In(r;) - 0.10381n(r,))/ 2.1154

The input saving efficiency measure is computed as:

s LAB _ FUEL _ MIN;
N LAB IUEL, MIN,

(6.18)

Tablé 6.9: DPF Input Saving and Structural Efficiency-Firm Averages

KAUTA | KAURU | KAUMU | KAUDO | KAGERA | KAUMA | Average | S
Iy, 0.51 0.50 0.39 0.38 0.37 0.34 0.41 | 041
Seurce: Own Computations
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The DPF input saving efficiency scores for all the firms over the years are
reported in table 6.4. The average input saving measures for the firms are reported
in table 6.9. KAUTA has the highest score (51%) and KAUMA the lowest (34%).
An average firm can reduce the amount of inputs by 59% to produce the current
observed level of output.

‘As shown in table 6.10, input saving efficiency scores have been declining in

the period 1984-1988 and that they are on a rising trend from 1989.

Table 6.10: DPF Efficiency Scores - Year Averages

1984 | 1985
L1 047 | 044

Source: Own Computations

1986
0.40

1987
0.40

1988
0.36

1989
0.39

1990
0.42

1991
0.44

Average
0.41

Table 6.11 shows the potential input levels, the figures that can again be

compared with those in table 6.2. Substantial savings can be observed.

Table 6.11: DPF Input Values (Firm Averages)

KAUTA KAURU | KAUMU | KAUDO KAGERA | KAUMA
LAB* 62 86 66 82 58 64
FUEL* 112070 311130 364330 87869 274800 113270
MTN* 1279500 1782200 1582900 1585100 910940 1176800

Source: Own Computations

6.5.3 Structural Efficiency

The structural efficiency measure indicates the input saving potential for the

whole trucking sector (refer section 6.2).

individual input-saving efficiency measure.

savings of inputs is around 9%-(1-0.91). The input saving based structural efficiency

This is calculated on the basis of

Based on DEA, the total potential
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measure for the DPF approach is 0.41 which says that there is a total input saving

potential for the whole trucking sector of about 59%.

0.5.4 Capacity Utilisation

Another important issue worth discussing is that of capacity utilisation. It is
important to note that the concept of capacity utilisation is related to that of
productive efficiency. Excess capacity implies that output can be increased for the
given level of input(s). It may be recalled that the output increasing measure of
technical efficiency points to a similar effect with regard to output given the
observed level of input(s). [, can thus be considered as a measure of capacity
utilisation, in which case the best practice frontier, which defines the maximal
amount that can be produced with the existing levels of inputs, becomes a capacity
frontier. Under CRS /7, and /, coincide and we have the measure of gross scale
efficiency [, this becomes then the appropriate measure for capacity utilisation
(Magnussen, 1994).

There is, in our case, a similarity in the distribution of the input saving
measures for the two approaches (section 6.5.5). There is also substantial correlation

(0.76) between I, — DPI and [, — DItA (see table 6.13). The [/, — DEA measure is

therefore used here in the analysis of capacity utilisation.

From table 6.5 one observes that the gross scale efficiency score (/2;) shows a
lower rate of efficiency than the input saving measure. The average firm is shown to
score 0.70. Firms are therefore underutilising available capacity, i.e., are operating
at less than optimal capacity. It says that there is potential for increase in capacity
utilisation in the trucking sector of about 30%. That is, the utilisation of available
inputs in the production of trucking services can be increased by the stated
magnitude if the average firm operates with frontier technology. In this case

KAUDO has the highest .fsqore (0.84), while KAUMA has the lowest (0.53).
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6.5.5 Comparison of DEA and DPF Results

Since different frontiers are used to measure efficiency, the efficiency scores
and potential savings generated by the two specifications are expected to vary. The
desire is to see overall consistency between results of the two approaches. Table
6.12 presents a summary of results for the DEA and parametric (DPF) approaches.
DEA specification generates higher efficiency scores compared to the DPF. This is
reflected by the significant difference in the spread of efficiency scores generated
from the two methods. DEA has the best firm (KAUTA) having scored an input
saving measure of 0.99, the worst (KAUMA) being 0.75. DPF has, on the other
hand, 0.51 and 0.34 respectively. Therefore, DEA results show firms to operate
much more efficiently compared to when DPF is used. Translated into the potential
cost reduction this implies that potential input savings are higher under the DPF
specification (compare with figures in table 6.1). The resultant differences in

potential (structural) savings are considerable.

Table 6.12: DEA and DPF Summary of Results

DEA DPF

Average | Minirnum Maximum | Average Minimum | Maximum
I 0.89 0.60 1.00 041 0.22 0.62
[, -Best 0.99 0.51
I, -Worst 0.75 0.34
S 0.91 - 0.41
LAB* 150 104 240 70 37 112
FUEL* 444040 20918 1278100 210580 7321 582550
MTN* 2926300 99657Q 7376200 1386200 534390 4252000

Source: Own Computations

It had been observed earlier, however, that under DEA specification (which
envelops the data more closely) units at both ends of the size distribution (small and

large) are likely to be identified as efficient due to lack of comparable units. In other
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words DEA is likely to boost efficiency scores for units. Its nonstochastic nature
results in confounding statistical noise as inefficiency. The Cobb-Douglas
specification on the other hand, imposes structure, both, on the technology and the
distribution of inefficiency, and generates therefore loWer values. Its parametric
form commingles specification error with inefficiency (Ferrier and Lovell, 1990).
The two approaches are thus bound to generate differing results, with the parametric
ones lower in magnitude.

Despite the differences one can still observe similarities in the ranking of
firms based on efficiency scores. Both specifications rank firms in a similar way
with KAUTA as the most efficient in the group and KAUMA the least efficient. The
only exception i1s with KAURU and KAUMU which switch positions (second and
third). So whatever the specification, the general picture we get with regard to firm
performance, is the same. In fact even the average function, with firm effects,
provided us with a similar picture. Also similar is the efficiency performance over
time!2,

It is also of intefest to look at the distribution of the input saving efficiency
scores in the two specifications. The Spearman rank correlation between the input
saving scores is fairly good at about 0.64. This indicates that there is similarity in the
distribution of the measures under the two approaches.

Table 6.13 presents the correlation coefficients of the input saving, gross
scale efficiency and output (as a measure of firm size). Of the two efficiency
measures, although all are positively related to size, only gross scale efficiency

measure shows to have a substantial correlation with size, about 0.68. Firm size has,

121t would have been of interest to compare RETCO performance here with that based on the TIRIP
performance indicators (discussed in chapter three). Unfortunately, it is difficult to provide any
meaningful ranking of firms based on TIRIP measures as one could only observe some
interchangeability in the way firms performed with respect 1o the individual indicators.
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therefore, an influence on efficiency. Input saving measures in the two

specifications are also substantially correlated, about 0.71.

Table 6.13: Correlation Coefficients Between Size (output) and Efficiency Measures

TKM 15, — DI:A4 I, — DPI* 15— DICA
TKM 1.0000
Iy, - DEA 0.4491 1.0000
Is - DPI 0.3601 0.7050 1.0000
I, — DIYA 0.6773 0.6546 0.7593 1.0000

Source: Own Computations

6.6 Summary

This chapter has followed up the discussion carried out in chapter three
which indicated a general tendency at inefficient operations in the trucking industry
in Tanzania and findings in chapter five which established determinants of
performance in the Tanzanian trucking industry. The aim here was to evaluate
productive efficiency by use of frontier function approach to facilitate inter-firm
comparison of performance.

The results show the existence, both for individual firms and the whole
(regulated) sector, of great potential to cost reduction in the sense that less amounts
of inputs were actually neceséary to produce the observed amounts of trucking
services. In terms of capacity utilisation, the result indicate possibility of increased
use of available capacity to economic advantage. Linked to that is the observation
on the scale of operation. The results indicate that firms have been operating at sub-
optimal scales (sizgs). There is room for activity expansion to reach the optimal
plant size. In terms of firm performance KAUTA is, relatively, the most efficient
whereas KAUMA the most inefficient. 0vertifne, the trend after 1989 is

enceuraging in that efficigney scores are on.the ingrease.
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Although there are differences in the magnitude of the efficiency scores
between DEA and parametric -specifications, the message that there is need to
emphasise efficient utilisation of the resources in the production of trucking services,
is driven home by both approaches.

The next chapter examines productivity growth in the trucking industry in

Tanzania.
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CHAPTER V11
PRODUCTIVITY GROWTH IN THE TANZANIAN TRUCKING INDUSTRY

7.1 Introduction

As pointed out in the introductory chapter, improvement of operational
performance in the various sectors of the economy, trucking inclusive, is accorded
high priority in Tanzania as part of the economic reforms currently underway in the
country. Performance analysis (cost efficiency in this case) has thus become
important in the process that is aimed at identifying areas and determining the scope
for improvement in operational efficiency in the economy. The central aim is to find
potential ways that will help save dn inputs, increase output and generally reduce
costs.

Productivity (gauging output produced to inputs used in the production
process) performance is a central concept in this regard. Productivity improvement
has implications on the utilisation o¥ scarce resources in the production process in the
sense that growth in productivity is indicative of ability to produce more and better
output given resources. It has, therefore, cost saving effects. Knowledge about the
extent of productivity growth in the industry is crucial in addressing the question how
productive efficiency has developed overtime and so assists in charting future
direction with regard to steps to be taken to improve efficiency and see how
individual firms have performed and reasons for such performance.

The trucking sector is pervasive in its role in the Tanzanian economy since
trucking services are used by every sector. Strong productivity growth in the industry
is thus particularly important. As observed in chapters before this, generally the
performance of the trucking industry has been less than satisfactory. This chapter
follows up these findings and examines productivity performance of the RETCOs, a

microcosm of the regulated trucking sector in Tanzania.
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7.2 The Concept of Productivity

Productivity is generally defined in terms of the efficiency with which inputs
are transformed into useful output within the production process (Cowing and
Stevenson, 1981). Its measuremeit is an attempt to assess the perfomaﬁce of
industries and/or individual firms in using real resources to produce goods and
services. The framework for measurement is a production function describing the
relation of output and inputs and an index formula consistent with this production
function. The basic problem is to use data on the prices and quantities of inputs and
outputs to allocate the growth of output ((J) among the growth rates of inputs (X) and
efficiency parameter (4) (Hulten, 1983).

In the aggregate form, the production function takes the general form:

F(Y,X ,t)=0 (7.1)

where ¢ is a shift parameter which allows for changes overtime in productive
efficiency. In a one output-two input case (K for capital and L for labour), asuming

neutral and disembodied technical progress!, we have:
O=AWFK,L) - (7.2)

where A(t) allows for shift in the production function. Differentiating with respect to

time we get:

oF

=AF(K, L)+ 4
Ql ( t I.) (5K

K+ A—L (7.3)
oL

YA neutral diesmbodied technical change (Hick's definition) is one which neither saves nor uses either
factor and leaves the rate of marginal rate of substitution unaltered, other wise we have input-using (-
saving) technical change and so ros-weutral. Technical progress is alternatively assumed to be emwbodied
in the factors of production in the sense that one has to invest in the inputs to gain benefits (Wallis, 1979).
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a dot on a variable indicates the derivative of the variable w.rt time (e.g,

O=dQ/ dt ). Growth rate (i.e., proportionate rate of change) of output becomes:

_Q:AF(K,,L,)+A51-7£+A_5_1+:£
Q Q 5K Q SL Q

(7.4)

If a compelitive environment in input and output markets is assumed, i.e.,

each input is paid the value of its marginal product ; the factor income shares? may be

used for weighting.

P
X_y ok L0k F (7.5)
P oL - P

where I, Py, I, are prices of output, capital and labour respectively. Substituting
these into the growth rate expression and denoting S, ans S, for capital and labour

income shares we get:

L
+ S5 = 7.6
n (7.6)

x|

:£+S
A

k

QD

The above equation shows the rate of change of output as the sum of the rate
of change of total factor productivity (TFP), i.e., Al A, and the weighted average of
the rates of change of capital and labour inputs3. Rearranging the above expression

we get:

201herwise the analysis could employ unobservable culput elasticities with respect to input. Elasticity of

. . . R KR ; % K .
output w.r.t. capital, for instance, is: & = .L%, % =% = . It follows that g = %Q- = Sk, in

Solow's notation. If constant returns are assumed, then Sk + S, =1.

3The equation can also be transformed into the contribution equation that allows for the analysis of the
change in output, say, per unit of labour. The following equation can be applicable (note that use is made
of the fact that weights sum to one): % — L4y S (% - %) . THe left hand side represents the

growth rate of output per unit of labour while the term brackets stands for the rate of change of capital-
labour ratio (Duke et al., 1992).
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K L
-8, =8~ - 7.7
‘KL 7D

4
A

Q1

where all others are measurable except Al A, a Solow residual (SR), which stands
for rate of change of total factor productivity (TFP) (also known as mulifactor
productivity)®. It is a measure of economic progress; it measures the increase in
output over and above the gain due to increases in inputs. It therefore attributes
growth in output to factors other than changes in the physical quantities of inputs.
The above presentations describe aggregation in continuous form. In empirical
practice, however, the Tornqvist formula is used, in which case the rate of change in

output or an input is calculated as annual diffrences in the logarithms of the variables;

these replace the continuous growth rates. For instance, O/ Q = In O —InQ | (see

Hulten (1983) for more on this).

7.3 Methods of Analysis
7.3.1 Overview

Which approach one uses to measure productivity depends on how one defines
it, based on the nature of the activity under consideration. Various definitions of
productivity are proffered in the literature. Such include the ratio of outputs to inputs,
that is, looking at the rate at which inputs are transformed into outputs (technological
concept); relationship between actual and potential output (engineering concept) and,
referring productivity as efficiency of resource allocation, i.e., allowing prices to
reflect real economic costs (economist concept) (Ghobadian and Husband, 1990).

Traditionally the study of productivity has concentrated in relating a measure of

4THere are partial measures of productivity, the most common being output per unit of labour. These have,
among the advantages, computational simplicity and feasibility given the general availability of the required
aggregale labour input data. Among the weaknesses is the inability one is faced with in identifying causal
factors accounting for observed productivity growth. The introduction of say more efficient vintages of
capital, the realisation of scale economies, and the employment of better-trained manpower all show up in
the form of increases over time in labour productivity. Again what such measures do is merely document
the amount of an input used on producing a unit of output while they provide unsastifactory measures of
true productivity change. For more on this, see among others, Hooper (1987) and Nadiri (1970).
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output to a measure of input, with differences in definitions and the method of
measurement of inputs and outputss.

With regard to transport operations, one of the methods ap[;lies the value-
added (VA) concept of productivity, in which case intermediate inputs are subtracted
from total preduction. But previous studies have shown that this led to substantial
overestimates of productivity growth in the industry. The extent of the bias was even
more pronounced in cases where partial productivity measures were used (Hooper,
1987). It is highly recommended that great care be taken in correctly defining outputs
and inputs and that scale and scope effects have a role to play in productivity gains in
the industry. Also crucial is the need to take account of firm-specific effects,
especially route structure, choice of scale and technology, capacity utilisation and the
effects of regulation (Duke et al, 19925.

Indeed productivity change ih transport activities can be attributed to a
number of forces at work in the external environment in addition to specific actions
taken by firms. Transport operations are often regulated, as such the regulated
environment has a considerable influence on transport firms' productivity
performance. On the other hand the potential for increasing productive efficiency in
transport industries may arise through the effects of increasing scale of operation,
efficient utilisation of available capacity or investment in new capital equipment
(Winston, 1993).

Again, transportation output is multidimensional. Specifically volume and
distance dimensions are important. Failure to take account of the complex nature of
output gives rise to difficulties in explaining cost differences among firms operating,
say, different networks with differential rates of capacity utilisation. This makes it
important to consider firm effects in transport firm productivity studies (Jara Diaz,

1982).

5For an overview of recent developments in productivity measurement see Cowing and Stevenson (1981).
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7.3.2 Approaches Employed in the Case of Tanzania

The objective is to provide measures of productivity growth in the trucking
industry in Tanzania and see how they have developed overtime. Also important is to
determine relative firm performanée with regard to past achievements, i.e., if there
has been any advancement from the past experience and if use has been made of the
best practice technology.

Two approaches are used to evaluate productivity performance in the trucking
industry in Tanzania employing information obtained in chapters five and six. The
first makes use of the traditional setting, evaluation of cost efficiency, by use of the
cost function estimation results obtained in chapter five. The examination of
intertemporal cost efficiency (a dual to TFP growth) is intended to show the annual
rates of TFP change registered by the RETCOs.

The second approach utilises the engineering concept of productivity; it is thus
linked to the parametric frontier production function. The estimation of the
production function with a time variable and firm-effects will help determine if there
has been technological progress. Its econometric implementation helps obtain
parametric estimates which are important for the evaluation of individual input
productivity. It will also indicate, through construction of the frontier function,
technical efficiency change, and so see how firms have been fairing in terms of efforts
to reach frontier productivity levels. This latter information is vital for capturing
another dimension in productivity performance, i.e., productivity gains or losses
summarised as changes in the efficiency with which a known technology is applied in
the production of trucking services in Tanzania.

However, as I—Iodper (1987) rightly observes, the practical reality in many
areas of transport is that inadequate records are maintained on inventories of assets,
utilisation rates, maintenance and capital expenditure. The measurement of transport
output may also be a problem; in most cases impcrtant output characteristics are not

taken into account, and this can lead to seriously biased results.
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The problem of data is acute in Tanzania (refer chapters five and six, sections
on data). This is one of the reasons a set of methods is used in the study for purposes
of cross-checking the results. The use of different methods will help determine the
robustness of the results with respect to the general trend, on which importance is
attached, in productivity performance in the trucking sector in Tanzania. The

approaches are presented below.

7.3.2.1 Index Number Approach

A more comprehensive index number approach to the measurement of
productivity is based on total factor productivity (TFP) measures (compared to those
based on single or partial factor pfoductivity measures). This approach has been
shown to provide robust results with the observation that the use of output cost
elasticities or input cost shares which are defensible proxies for input cost elasticities
(and not revenue shares which bofe no direct relationship to input requirements) is a
more satisfactory procedure in the aggregation exercise (Freeman et al., 1985;
Hooper, 1987)6.

TFP may be defined as the ratio of aggregate output () to aggregate input
(X), ie, TIP=0,/ X,, where (), is output of firm / at time ¢/ and X is an

aggregation formula for combining the inputs used in the production process, i.e.,

X = 285 | (7.8)

where S, is input i's cost share.
It should be noted that productivity growth, if there is any, translates into cost
savings. A mirror image to TFP is cost efficiency (C/¢) which is measured as unit cost

(C/Q) divided by an aggregate indcéx of input prices (W). Like TFP, CE is a measure

SHooper (1987) notes that an output cost elaslicity measures the rate of change of cost relative to the rate
of change in individual output quantities. The significance of using cost elasticities is that they reflect
changes in resource requirements as the output mix varies overtime. It is thus applicable in a multiproduct
situation.
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of the real resource cost of production. Improved cost efficiency lowers this cost.
Factors other than changes in input prices are responsible for changes in CE

(Waverman, 1988; Hulten, 1983). CE may be represented as:

CE=(CIQ) W | (7.9)

where W = ZS,.W,.; S, is the cost share of input i and w, is input i's unit price. To

measure productivity growth one looks at CE changes overtime, 1.e., CEG (G for

growth):
CEG = CCIII, _{ ; /’Q)' / (C; g)'-l (7.10)
Invoking logarithms we get:
InCrE, —InCE,_, =In(C/Q), —In(C/Q),_, —(InW,-InW¥_,) (7.11)

where InW, —Ini,_, =S, (Inw_, —Inw, ,_)+Sc(Inw,, —Inw, )

+ Sp(nwp, —Inwg, ).

L, K and F stand for labour, capital services and fuel respectively.
It may be noted that the Tornqvist index can also be used to study productivity
differences among firms. Difference in CE across firms can be obtained in the same

manner as intertemporal differences, i.e., for firms » and m, for example, look at

InCls, = InClz,.
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7.3.2.2 Frontier Production Function Approach

This approach seeks to measure and explain variations in total factor
productivity of observations relative to the best practice or frontier function. The
genesis of this approach is the work by Farrell (1957). The frontier production
function defines for any set of observations, the outer boundary of possible input-
output combinations. The amount by which measured TFP is less than the potential,
based on the best practice, is conventionally defined as technical inefficiency (recall
the presentation in chapter six). This approach helps decompose changes in TFP into
technical progress and changes in technical efficiency (Nishimizu and Page, 1982).

The starting point is the production function which indicates the maximum
output obtainable from a given set of inputs that are used as efficiently as possible.
This functional relationship between outputs and inputs which characterises the
production processes of a well-defined economic entity, a firm in this case, may be

(following Nishimizu and Page) represented by the following transformation function:

Gy, x,:8,0)<0 ‘ (7.12)

where y and x are respectively the vector of outputs and inputs of firm s at time ¢. Let
us suppose that the output vector is separable from the input vector, and that there

exists an appropriate aggregate index of output. The production relationship can then

be represented as:
Y S &(X,38,0) - ‘ (7.13)

where y, represents the index of aggregate output of firm s at time /. The usual
regularity assumptions are assumed to held by g. For any observed combination of
output and inputs of a [irm, the above inequality holds when the observed firm is not

employing its inputs with the productivity level of best practice at the observed input

mix. Denoting by s,7” and 3" the potential or best practice productivity and output
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levels, we can rewrite the above relationship for an interior firm operating at less than

the best practice as:

Y = 8(X,35,1) (7.14)

*

<g(x,;s 0 )=x,. : ' (7.15)

g is assumed to be well-defined over s ant £; and it represents the presumption that a
firm possesses good technological or economic reasons in operating away from its
potential frontier.

One way to measure a firm's efficiency would then be to compare its observed
output level to the output determined by the production function. Let us define the
potential level of total factor productivity relative to the actual observed level of total
factor productivity for such a firm as the minimum possible factor of reduction in
potential output that can be produced with the observed inputs employed at the actual

productivity levels:
o(s,0y., = g(x,;5,0),(0< < 1) (7.16)

Alternatively ofs,¢) may be defined as the maximum factor of increase in
actual output that can be produced with the observed input employed at the potential
productivity levels:

1
o(s0)

Vo = 8(X,387 1) (7.17)

Within this framework the two definitions” are equivalent and o(s,1) may be
reduced to an output level comparison between y (actual) and y" (frontier) at the

observed input mix x,,:

TThe original definitions to this effect are due to Malmquist (Forsund, 1993); a discussion of the Malmquist
index in productivity comparison is provided by Caves et al. (1982). An indepth discussion on frontier
functions in chapter six. '
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o(s,0)=y,!y,, (7.18)

i.e., the ratio of actual output to frontier output (also known as output increasing
technicall’éfﬁciency). It evaluates therefore a firm's efforts at reaching frontier
productivity levels.

Over any given set of firms the frontier production function provides
information on the subset of firms which define the technological state of the art. Its
movement over time, however, does not represent changes in the relative efficiency.
The rate of change of o(s,!), that is, o(s,7) does represent these changes. These
represent the rate at which any observed firm is moving toward or away from the best
practice frontier. o(s,7) may be referred to as the rate of technical efficiency change.
For a firm that sustains best practicé productivity overtime, o assumes a value zero,
for others it will be positive (negative) as the firm experiences a decreasing
(increasing) gap with its potential productivity levels.

Knowledge of this information is vital for policy. It reduces the chances of
misdirecting efforts, i.e., whether to focus on accelerating the rate of innovation or
encourage the rate of diffusion of best practice technology. This distinction between
technological progress and changes in technical efficiency is particularly important
for Tanzania like economies.  For given the level of technology, explicit resource
allocation may be required to reach the best practice level of technical efficiency over
time.

A Cobb-Douglas specified production function, though restrictive, is used in
this case (justified by the kind and amount of data available and the sample period
covered)®. Trucking output is measured in ton-kms (TKM) and is determined by the
level of three factors: labour (LAB), fuel (FUEL) and maintenance expenses (MTN).
Firm-specific effects are also included in the estimation (through qualitative

variables) to help explain output differences among firms emanating from factors

8A flexible form like the translog specification would have been most favourable. However, this did not
give meaningful results. More on variable definitions, justification and other arguments for this
specification in chapter six.
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specific to each firm. The deterministic approach is used here. This utilises the
whole sample of observations but constraints all observed points in output space to lie
on or below the frontier?.

The functional form used may be represented as:

3
y=A] Jxfe™ (7.19)
i=1

where y is output in TKM; x; stands for inputs (LAB, FUEL and MTN); and 4, «; are
parameters o be estimated. A is an efficiency parameter and «, represent the
coefficient of flexibility of the marginal productivity of an input factor. Their sum
indicates the returns to scale.

The interest here is on the value of o, and how it has developed overtime
together with technical progress. The inclusion of the term e’ in the specification
will explain the variation of output due to disembodied technical progress; i.e., that
simply due to the passage of time with benefits freely available (Solow, 1957). Thus
the change in output with respect to time, JlnTKM / &, holding all factor inputs

constant, represents the rate of totai factor productivity change.

90ther approaches include: 1) probabilistic approach which allows for a pre-specified percentage of the
most efflicient observations to lie above the frontier (Timmer; 1971) and 2) a stochastic approach that
specilies both an efficiency distribution and pure random variations in the error structure of the estimated
frontier. These approaches are, however, convoluted in their implementation (Forsund et al., 1980).
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7.4 Empirical Results
7.4.1 Productivity Growth as Shift in the Cost Function

The results which were obtained from the cost function estimation in chapter
five are used here. The elasticity of cost with respect to time gives the measure of the
rate of productivity growth overtime; viewing productivity change as a time related
shift in the cost function. The results from the simple pooling regression show that
there has been productivity growth of about 11 percent in the study period. However,
when the FE model is examined one observes that compared to the year 1984, costs
have been significantly higher in 1985, insignificantly higher in the next two years
and that there has been insignificant declines in costs in the years 1988, 1989 and
1990 before they significantly fell in 1991. So except for 1985 and 1991, the rest of
the period shows no significant changes on operating costs. There has therefore been
no productivity growth in the sense of falling costs overtime (or technological change

for that matter).

7.4.2 Cost Efficiency Trends
Information on input cost shares obtained from the long-run cost function
estimation in chapter five is used here for aggregation of the input price index (W).

The aggregation thus takes the following form:
W=0.23LAB+0.29CAP +0.481°UIL ' (7.20)

A two stage calculation is then performed to determine first, cost efficiency
levels for each firm for all the years (unit cost divided by W) and second, the growth
trend or intertempobral differentials of cost efficiency indexes over the sample period
through Tornqvist approximation, i.e., InCI, —InCI, .

Table 7.1 contains information on cost efficiency levels over the years for all
the firms being studied. As can be noticed, the cost efficiency levels are very low,

meaning there has been very low productivity performance. The average annual cost



186

efficiency rates are quite low. On average, KAUMA performed marginally better,
although a considerable jump in 1986 must have kad a stupendous positive influence
on the average; otherwise the firm is distinguished for its very low scores with quite
dramatic drops. KAUDO and KAUTA follow; KAURU is the worst performer. This

1s the situation for all the years in the sample period.

Table 7.1: Firm Cost Efficiency Levels and Indices

:

Firm 1984 1985 1986 | 1987 1988 1989 1990 1991 Average

KAUTA 000052 | 000089 | 000106 | 000086 | 000026 | 000016 | 000011 | 000006 | 000005

(100 a7 (204) (165 (50) an 20 12)

KAUDO 000172 | 000243 | 000156 | Q0047 | 000037 [ 000030 | 000037 | 000008 | 000009

(100) (141) (2] @7 ) a7 e2)] &)

KAUMA 000178 | 000140 | 000398 | 000030 | 000032 | 000011 | 0000tHL | 0.00007 | 000010

(100) ) @24) (17) (8) © © @

KAUMU 000050 | 000065 | 000086 | 000065 | 000011 | 000015 | 000010 | 000012 | 0.00004

100 130 (172) 130 22) (30) (20) (4]

KAURU 000041 1 000059 | 000085 | 000012 | 000014 | 000009 | 0.00007 § 000005 | 0.00003

(100) (44) 207) 29) (€2)] @) a7 (12)

KAGERA | 000092 | 000016 | 000114 | 000034 | 000042 | 000019 | 000010 | 000009 [ 0.00004

(100) (7 (124) 37 46) 2D {n (10)

Ovarall 000010 | 000010 | 000016 | 000005 | 000016 [ 000002 | 000001 | 000001 | 0.00001

aw) | (119 (170) (68) 32) @ (16) a1
Note: In brackets are CE indexes with 1984 as base year.
Source: Own Computations

To augment the discussion, the CE indexes are used. They help show the
situation much more clearly. An index greater than 100 means a higher rate
compared to the base year CE levei. It may be noticed that there has been a general

marked decline in cost efficiency over the years and that the variations between the
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years are quite pronounced, with noticeable differences between the initial and
terminal years. An average decline in the index is in the tune of 89 percent.

Figures for cost efficiency growth (CEG) have also been worked out and the
results reported in table 7.2. CEG shows changes in CE that have been recorded by
the firms over the years. The picture depicted from the table is that cost efficiency
has, on average, declined by about 17 percent annually. Only in 1985 and 1987 were
there a rise in cost efficiency of about 29 and 3 percentages respectively from
previous year recordings. The highest decline was in 1988 (of about 40 percent),
followed by 1991 (39%) and 1989 (30%). In terms of firm performance, KAUMA
has recorded the highest average annual fall in cost efficiency of about 38 percent
followed by KAUDO, 21 percent. KAUMU appears to have, on average, experienced

no change in its cost efficiency.

Table 7.2: Cost Efficiency Growth Trend

Firm 1985 1986 1987 1988 1989 1999 1991 | Average
KAUTA 0.46 -0.03 0.47 -0.94 -0.29 0.02 -0.80 | -0.16
KAUDO 0.35 0.16 -0.52 -0.40 -0.26 0.07 -0.90 -0.21
KAUMA - -0.25 -1.57 0.04 0.33 -0.65 -0.12 -0.42 -0.38
KAUMU .().27 0.14 0.10 -0.71 0.44 -0.29 -0.01 0.00
KAURU 0.27 0.10 -0.21 0.07 -0.36 -0.42 -0.04 -0.08
KAGERA 0.65 -(0.34 0.28 -0.75 -0.69 -0.25 -0.15 -0.18
Overall 0.29 -0.26 0.03 -0.40 -0.30 -0.17 -0.39 -0.17

Source: Own Computations

The findings here support those of the fixed effects model, that is, the firms
being studied have not registered any productivity growth during the sample period.

In fact this decline in productivity has been happening when the overall levels of
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productivity (cost efficiency) have been infinitesimal, in all cases less than one

percent.

7.4.3 Frontier Function Estimation Results

Timmer (1971, p.788) notes that "the reason for estimating the production
functions at all is to find the 'right’ way to correct for differential use of the factors of
production. Otherwise, there is no way to judge one state's performance relative to
that of another when different factor amounts and proportions are used". The
approach by Russell and Young (1983) is borrowed here. To construct the frontier,
corrected ordinary least squares (COLS) regression is applied. This involves making
an appropriate shift on the intercept until no residual is positive and one is zero. The
largest positive estimated residual is 0.3714; this is used to shift the intercept10.

The frontier production function, with the time variable, becomes:

YKM* — 1 614 [JAB].(7072 [;l/]i'LO.IOfiS MYN().I|O446—().()904I (721)

where TKM~ denotes the maximum value of output obtainable given levels of inputs
(i.e., if frontier productivity obtains). Productivity levels, matching firm actual output
to frontier output, is obtained by using the following formula;

TKM
W LS 722
=Tk (7.22)

Productivity levels have becn calculated and are reported in table 7.3. In
terms of individual firm performance, KAUTA and KAURU operated with frontier
technology in only the year 1984, with the o value of 1. On average KAUTA leads
with an average annual productivity score of 0.72 followed by KAURU with 0.71.
KAUMA (with 0.34) is the last performer. The penultimate position is held by

KAGERA (0.41). Overall producflvity performance over the sample period for all

10Fyll presentation of the results, including the lirm effects were presented in table 6.8, chapter six.
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firms stands at 0.51 annually. The year 1984 was the best with an average firm
performance of 0.67. There was a general decline to 0.36 in 1988 before it started
rising in 1989 to the eventual level of 0.56 in 1991. It may be recalled that a similar
pattern was observed with the efficiency scores presented in chapter six. There was a

decline during the period 1984-88 and a rising trend during 1989-91.

Table 7.3: Parametric Frontier Function Productivity Measures

Firm 1984 1985 1986 1987 1988 1989 1990 | 1991 | Average

KAUTA 1.00 0.80 0.76 0.70 0.46 0.63 0.81 0.56 0.72

KAUDO 0.71 0.60 0.24 0.34 0.30 0.39 0.25 0.52 0.42

KAUMA 0.13 0.13 0.39 0.33 0.38 0.43 0.40 0.53 0.34

KAUMU 0.64 0.6l 0.52 0.38 0.33 0.27 0.45 0.33 0.44

KAURU 1.00 0.88 0.55 0.62 0.45 0.57 0.70 0.93 0.71

KAGERA 0.53 0.47 0.39 0.37 0.23 0.30 0.49 0.48 041

Overall 0.67 0.58 0.48 0.46 0.36 0.43 0.52 0.56 0.51

Source: Own Computations

Another aspect of interest has been to examine the effort at catching up with
frontier technology that has been registered by the RETCOs. Overall, as the scores
indicate, firms have not been able to keep up with the best practice productivity
(technology). As such the relevant comparison worth concentrating efforts on has
been with the previous year experience. This has been carried out by looking at &
which in this case was obtained as: Ino, —Ino,_y, i.e, the annual differences in the
logarithms of the productivity scores. |

The picture presented in table 7.4 is discouraging. Overall, there has been an
average annual decline of about 1 percent in productivity performance. This is on top
of the fact that productivity levels, relative to best pracfice, have been low. Only

KAUMA had a score of zero in 1985 which indicdfes rather maintenance of a
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previous non-optimal position (¢ = 0.13 in table 7.3) than sustenance of frontier

technology.

Table 7.4: Technical Efficiency Change

Firm 1985 1986 1987 1988 1989 1990 1991 Average
KAUTA -0.22 -0.05 -0.08 -0.42 0.31 0.25 -0.37 -0.08
KAUDO -0.17 -0.92 0.35 -0.13 0.26 -0.44 0.73 -0.05
KAUMA 0.00 1.10 -0.17 0.14 0.12 -0.07 0.28 0.20
KAUMU -0.05 -0.16 -0.31 0.14 -0.20 0.51 -0.31 -0.09
KAURU -0.13 -0.47 0.12 -0.32 0.24 0.21 0.28 - -0.01
KAGERA -0.12 -0.19 -0.05 -0.48 0.27 0.49 -0.02 -0.01
Ovecrall -0.12 -0.12 -0.02 -0.23 0.17 0.16 0.10 -0.01

Source: Own Computations

Otherwise there has been a substantial departure from fréntier productivity
levels. Our o measure shows that this problem is compounded by further movements
(negative) away from previous year, though less than optimal, performance. The few
gains that were recorded refer to efforts at regaining previous levels which are not
potential productivity levels. KAUMA the most inefficient RETCO has, on average,
tried to uplift its performance by about 20 percent annually. The years 1989, 1990
and 1991 show firms to have registered positive efforts by about 17, 16 and 10
percentages respectively, in line with the efficiency trends reported in chapter six (it
may be recalled that positive numbers indicate efforts at reducing the gap with
previous year performance).

Another information that can be gathered from the econometric estimation of
the production function concerns technical progress. The firms' overall output is
shown to have been declining at the rate of 9 percent based on the change in output

w.r.t time. This is due to disembodied technical retrogression experienced during the
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sample period. It appears, therefore that overall, the productivity gains observable
during the period 1989-91 have been outweighed by the poor productivity
performance recorded during 1984-88 and the recorded technical retrogression which

characterised the set of firms during the period under discussion.

7.4.4 Individual Input Productivity Measures

It must be noted that at any given level of inputs, an interior firm's effort to
reach its potential output may entail changes in output elasticities. So output
elasticities with respect to inputs are used for discussion here. It was noted before
that these elasticities represent coefﬁcients of flexibility of marginal productivity of
an input. These are 1.6072 for labdur, 0.1038 for fuel and 0.4044 for maintenance
expenses.

There are economies therefore in increased use of labour in that a one percent
increase in labour utilisation leads to 1.6 percent iné:r_ease in output. This is not the
case with fuel and maintenance expenses. A one percent increase in fuel use, for
instance, leads to a mere 0.1 percent increase in output and only 0.4 percent rise in

output in case of a similar increase in maintenance expenses.

7.4.5 Comparison of Results

This section compares the fesults from the two approaches used to analyse
productivity performance in trucking operations in Tanzania. In all cases a general
decline in productivity over the sample period is detected. As shown in table 7.5, cost
efficiency levels are very low, less than one percent with an average annual decline of
about 17 percent. Based on frontier estimates, the RECTOs have on average
performed at 51 percent of potential productivity. Generally there has been an annual
decline of about 1 percent in technical efficiency during the period. This should not
conceal the considerable fluctuations experienced between yeafs. KAUDO, for

instance, registered a decline of about 92 percent in 1986 but recorded a rise in
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efficiency of about 73 percent in 1991 compared to 1990. Frontier technology had,

however, not been reached.

Table 7.5: Average Productivity Scores-Summary

Average Productivity Level Average Growth Trend

Cost Efficiency 0.00001 -0.17

Technical Efficiency 0.51 -0.01
Source: Own Computations

There are differences between the two approaches in terms of the trends of CE
indices and the DPF results. The llatter approach, consistent with the efficiency trends
reported in chapter six, show a rising trend after 1989. The opposite is the case with
CE scores. It may be recalled, however, that the simple pooling in cost function
estimation did also indicate positive productivity growth over the sample period.
Even in the case of the FE model, although cost differences between the years 1988-
90 and 1984 are insignificant, the coefficients bear negative signs, indicating
insignificant declines in costs.

Our discussion on the CC and CR indicators, presented in chapter five,
showed that the more inefficient firms based on CC scores are among the ones with
high CR ratios. KAUMA for instance which is the worst performer, efficiency-wise,
has the second highest CR score, which may only be indicative of the influence of
high freight rates applicable in the region of domicile. KAUMA does, however, wield
only 7 percent of the freight traffic in Mwanza region. KAUMA does therefore only
take advantage of the fact that it is domiciled in a region with one of the highest rates,
saved also of course, by its public ownership nature (chapter three, table 3.4).

With the cost function one is dealing with the valuation part of the operations,
i.e., production of trucking services in this case, if one is dealing with an environment

thatis regulated. Such an environment may cause costing behaviour, and so cost
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trends, to be confounded by many faﬁtors. Various regulatory measures
(administrative) availing relative (dis)advantages to the firms in question, which are
not necessarily reflective of the individual firm efforts in the provision of trucking
services, and the fact that during the sample period price controls were in effect, for
instance firms faced pan-territorial prices in the case of, say, fuel, must be
contributing to the mixed up in the cost efficiency trend that is observed here.

The two apﬁroaches also show variations in the results with regard to the
levels productivity. Nevertheless, and most important, is the fact that they all indicate
a general decline in productivity during the sample period.

7.4.6 Determinants of Productivity Performance

An attempt was also made to establish other factors that explain TFP growth,
i.e., 71'P(. The factors chosen include growth in output (7KM), average length of
haul (ALH), average load (4VD) and fleet carrying capacity (7FC). It is contented
that there is a strong relationship between output and productivity growth through
increased utilisation of capacity (see also Caves and Christensen, 1988; Hulten, 1983
for a similar argument). As shown in chapter five section 5.5.4, operating
characteristics have a strong influence on the production of trucking services, through
their cost saving effect.

TFP regression was made and the following results were obtained:

TFPG=0.5224+0.75241nTKM +0.4296 In ALH —0.2027In AVD

(19916) (1.6855) (0.4296) (-0.4486)

+4.7549InT1°C,  Adj.R* =0.39 (7.23)

(4.8295)

The results show only output growth and carrying capacity to be significant at
10 and | percent significance levels respectively. So growth in output and carrying
capacity gignifféahtly'explain productivity performance. Operating characteristics
(some,‘h@ ‘ref‘{ecfiVe of frlﬁiVi’dhal‘ffrm effort, though in large part, regulation driven)

weré tlot found 16 be 's:igﬂfﬁcam't"(fét’errninants of performance. A regression with firm
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effects was also attempted. The results showed such effects not to be significant
determinants of productivity growtli. The effect of the general operating environment
( the firms in question are all publicly owned) must have a bearing on individual firm

performance.

7.5 A Note on Trucking Productivity in Africa

It is of interest to see how productivity performance experienced in the
Tanzanian trucking industry compares with that of other countries in Africa. The
work by Rizet and Hine (1993) on CFA Franc Zone (Cameroon, Céte D' Ivoire and
Mali), the results of which they contend are not untypical of the rest of Aftica,
provides one with an opportunity to make an observation on the operational efficiency
in the road freight industry in the continent. The study observes that generally, the
trucking industry in Africa is characterised by low efficiency levels and that there are
certain factors which militate against improved performance in the sector. Three
factors are cited.

First, vehicle productivity (directly related to the size of the load and the
annual distance travelled) per kilometre travelled is observed to be low. High degree
of empty running (dead-heading, i.e., unproductive travel time), narrow partitioning
of the transport markets due to route and commodity regulation, and seasonality of
traffic, mostly dependent on the movement of seasonal agricultural products, causing
less stability in the trucking market in terms of load availability for the rest of period,
are among the attendant factors.

Second, effect of total distance travelled on fixed costs. On average there is
lower kilometrage per truck per year making the spread of such costs to be limited to
fewer kilometres. Among the factors causing this are the use of single drivers and so
limiting travel time; restriction and discouragement of night driving for safety reasons
narrowing activity period (in terms of the number of hours of serﬁce); institutional
factors (in most cases unclear) which guide traffic management and

loading/unloading practiceé thus causing delays; and general restrictions on
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competitive behaviour (route and commodity restrictions) which occasion low
activity level for most vehicles.

Third, the consumption of variable factors of production (i.e., those which
vary with distance), e.g., fuel, tyres, repair and maintenance expenses, etc., are
observed to be on the high side. The main factors for this include the generally poor
road surface quality due to unchecked attrition, rolling terrain as opposed to flat
straight roads on which vehicles ply, and poor vehicle maintenance practices. They,
additionally, observe that prices of most of the inputs are high, causing increases in
operational costs with the resultant effect of stymieing productivity growth and the

ultimate negative effect on trade and general development of the continent.

7.6 Summary

This chapter was devoted to examining productivity performance in the
trucking industry in Tanzania. This was done by using both the traditional approach
(to determine total factor productivity levels and growth trends) and the frontier
approach to identify firm efforts at reaching potential (best practice) productivity
levels and efforts at maintaining or building on past achievements. An attempt has
also been made to see if there has been any technical progress recorded through
inclusion of a time variable in the production function estimation.

The results indicate a genefal decline in total factor productivity over the
sample period. This has been due to both technical retrogression and deterioration of
technical efficiency. In terms of magnitude, the latter dominates. ' This implies that
productivity slowdown in the trucking sector is also due to failure by the firms in
question to both, maintain and builc on achieved levels of efficiency and make use of
the availéb}le or known best practice technology. The next chapter discusseé polfcy

concerns as derived from the empirical analyses.
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CHAPTER Vil

POLICY IMPLICATIONS AS DERIVED FROM THE EMPIRICAL ANALYSIS

8.1 Overview: Hypotheses Testing Revisited

This study set itself to evaluate the performance of the pﬁblic trucking
industry in Tanzania. It has reviewed its structure of the entire trucking industry in
Tanzania, showing how it had evolved overtime, and examined regulatory policies
and effect thereof on firm performance. The discussion was done within theApurviéw
of the nature of the economy and its performance, with special emphasis on the
economic crisis and policy refqrm era. An attempt has also been made to perform a
comparative analysis and review the operational practices of various players in the
industry by use of partial performance indicators. A microcosm of the industry for
indepth analysis was then pickéd and from the analysis of the microcosm, the main
determinants of performance in the public trucking industry have been examined, so
also has been productive efficiency, for which its development overtime has been
studied.

The general tendencv towards inefficiency in the industry, widely
acknowledged in various literature on Tanzania, was to be studied via the testing‘a
set of hypotheses based on the operational data of the microcosm. These addressed
issues of lack of productivity growth, nbn—optimality in the scale of operations, non-
optimal capacity utilisation and the importance of operating characteristics,
reflecting the role of regulatory policies, on firm operations. |

The findings in this study. do nof reject anyone of the above restated
hypotheses. The results in chapters five (cost function estimation) and seven
(1neasuremeﬁt of productivity growth) indicate that, indeed, the 'public‘trucking
industry in Taﬁzania has not experienced any growth in productivity. There has been

no shift in the cost function in a manner indicative of productivity change, cost
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efficiency levels have beeh extremely low and declining overtime, and that there
have been substantial departu}es from best practice technology, in the sense that
firms have failed to utilise resources with potential productivity. Additionally, in the
overwhelming number of cases; firms have failed to even maintain past, though non-
optimal, achievements, losing in the process any cost advantages that were at their
disposal.

The average firm has been shown, through cost function estimation, to have
operated at an output level far less than that consistent with the minimum average
cost level. The estimated production function has also shown via the sum of inbut
elasticities that the industry is characterised by scale economies. There exists
therefore possibilities for firms to expand operating scales to economic advantage,
suggesting that firm operations have been at sub-optimal scales. The same
observation is made in the case of the frontier production estimation by use of the
scale efficiency measure. The frontier estimation evidences in addition, via the
" capacity frontier, that firms have not made full use of capacity at their disposal,
suggesting a case of excess capacity in trucking operations in Tanzania.

‘Operating characteristics were included in the cost function specification to
see if they had any role in defining and influencing trucking technology and general
operations of trucking firms m Tanzania. The results suggest they have an important
cost saving effect on operations and so need to be considered when evaluating
individual firm performance. ~ Where operations are 'regulated (ownership
characteristics being critical here) in terms of route and commodity licensing,
operating char_aéteristics help explain the differential advantages or disadvantages
firms face as a resuit of regulatory restrictions. Such restrictions impact on the
average load and distance a firm can achieve while producing 'trucking services. |

These findings, although derived from a set of ﬁrms, they may be

symptomatic of what is happening in the whole trucking sector in Tanzania, and may



198

thus have important policy implications with regard to the functioning of the whole
of this distinctive sector. It is the aim of this chapter to expound further on the
findings and highlight policy concerns derivable from them. The results are
discussed while advancing policy options with regard to future operations within the
industry. Among the issues dwelled upon include structure of the industry, the cost
structure, the vital issue of infrastructure investment, pricing of trucking services,

capacity utilisation, and implications of the efficiency and productivity measures on

the operations of the sector.

8.2 Structure of the Trucking Industry

It may be recalled from the SCP-model stipulation that the concept of
structure is about, among others, the degree of concentration in the market (number
of suppliers and buyers and their relative sizes) and conditions for market entry.
Results in this study give testimony to the presence of scale economies in the
trucking industry in Tanzania. This suggests that there are cost advantages in
trucking operations with larger compared to small sized operators. Ordinarily, in
such circumstances, one wou'd expect the presence of large firms and tendencies
toward mérgers (in the absence of a constricting environment), as small operators
find it difficult to cope (being cost disadvantaged) in offering trucking services.

The trucking industry in Tanzania has both small and large operators offering
trucking services. A few which are big are in' most cases parapublic, established by
government legislation and survived through stipulations giving them monopoly
status in certain segments of the market, and via enjoying government preferential
treatment especially in terms of financial assistance for investment in vehicles. As
such they do not have independent investment policies to react spontaneously to
economic signals requiring expansion or contraction of firm size. This calls for

some caution in interpreting the findings that suggest presence of scale economies.
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In addition to the fact that there are cost advantages with big operations, the
results might also be reflectinig the fundamental problem facing the industry, that is,
the prevalent inefficiencies (to be discussed in section 8.6) in the utilisation of
available resources. This is nat to rule out the role of size though, for as Beenhakker
and Bruzelius (1985) observe, it is primarily the small truck-owners who fail to make
proper use of their trucks because they cannot compete on equal terms with large
operators. On the whole, however, conipetitive features dominate inclinations
towards monopoly. Various findings attest to that.

Licensing figures indicated a surge in the registration of small private
operators in the post-economic reform era, during which the commercialisation of
economic activities is encouraged. This is a reversal of the prior period when the
registration of big publicly owned firms dominated. All along, however, small
operators have dominated in number, their market share having grown overtime.
Large operators have, on the other hand, declined. Entry easiness, nature of the
trucking product and problems of maintaining large fleets are possible explanations.

The importation of trucking capacity, previously restricted and dependent on
government forex reserves, provide clear signs of the emergence of a competitive
environmént. The health of the economy (size of GDP), importers' own sources of
funds and wvehicle unit impoit price ‘are variables that play a key role in vehicle
importation. Vehicle import is positively related to the first two, inversely to the unit
import price; quite in line with economic theory. This calls fbr the nourishing of the
emerging competitive environment for the good of the industry and the economy as a
whole.

Also important are factors that determine the spread of trucking services in
the country. Vehicle registrations show truck distribution in the country to be
concentrated in regions which have high intensity and spread of economic activities.

The estimated freight demand function showed that population, which gives a



200

reflection of the size of the market and extent of available prdductive resources (with
a relatively high correlation coefficient, 0.61, with trucking output), and regional
income (GDP) are important factors in explaining the generation and distribution of
trucking services in the country. This should suggest therefore that the structure of
the economy does have a considerable influence on the devel-opments in the trucking
industry.

The structure of the Tanzanian economy, in terms of the spread and relative
shares of agriculture, industrial and service aétivities, hasn't changed much over the
years. Agricultural pfoduce dominates freight traffic, followed by manufactured
goods. This might be explaining the reasons behind hauliers having operational
bases in places where they are. Any changes in the mix of economic activity in the
economy (and so sources of freight) should be expected to also alter the structure of
trucking and operations therein. This calls for having in place policies which
recognise the operational ﬂexibility inherent in the industry.

It may be noted that, the current reform measures may alter or widen the
sources of freight, to include increasing freight from industrial and service sectors,
and so cause a reconfiguration of the way trucking operations are structured. Present
indications are that there are still high freight demand possibilities in the agricultural
sector compared to the industrial sector; the latter requiring strong revitalisation to
match what agriculture has to offer.

It is important as way of concluding this section to draw attention to the
discussion provided in chapters two and four. Concern is about the sustainability of
the structure that develops. In chapter two it was shown that firm size and ownership
are distinctive characteristics of the structure of the trucking industry in Tanzania.
The influence of government policy has, however, been central to the layout of these

features.
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The theoretical discussion presented in chapter four showed these features to
have a considerable bearing on firm performance, as they affect the effort-cost-
reward configuration and the. effectiveness of the whole mechanism for monitoring
of operations in an undertaking. To guarantee optimal utilisation of resources and
creation of maximum value for the firm, it is recommended that firm size be
determined by efficiency argument, as opposed to government directives not backed
by economic rationale. Public ownership does not present the best of the
arrangements if sustainability in the successful and efficient manning of productive
enterprises is the objective. The "atmospherics", i.e., the externalities resulting from
government efforts to shore public firms up, through preferential treatment and
various exemptions (import duties, etc.) to make them survive, may just be too costly
in terms of fiscal drain and the likelihood of .compounding distortions in the rest of

the economy, to rationalise public sector participation in trucking operations.

8.3 Industry Cost Structure

Another element of industry structure is the structure of costs, treated
separately here because of | its considerable and conspicuous bearing on firm
operatioﬁs. Firm profitability, market share, prices, and general survival, etc., are
very much predicated on how costs are managed; the general organisational structure
of the industry, defining the overall operating environment, playing an important
role.

The cost function estimation showed that of the three inputs used in the
production of trucking services, fuel expenses make up nearly half of total operating
expenditures (at 48%). Capital services constitute 29 percent, while payment to
labour services, 28 percent of total operating costs. This cost outlook says something
about the operating environment in which trucking services are provided in

Tanzania.
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Ordinarily fuel use per kilometre is high on poor than on good roads. In this
case the effect of poor road condition has become vivid through the high expenditure
on fuel and payments for capital services; 45 percent of which are on vehicle repair
and maintenance. It has been shown that the effects of poor road condition translate
into high vehicle operating costs and freight rates, with an eventual welfare effect on
the users of trucking services. This calls for the need to direct efforts at the
improvement of the road network (see section 8.4).

The role of operating characteristics is another issue worth deliberating upon.
It has been determined that average load (AVD) and average length of haul (ALH)
have a cost saving effect; in our case AVD specifically. It is logical to expect
increases in ALH, beyond the optimal level, to result in increased costs.
Uncontrolled distance coverage limits the spread of distance related costs,
unmatched with a corresponding amount of cargo, to small consignments. Such kind
of operations become a source of the costly dead-heading. As noted before,
operating characteristics define somehow regulatory restrictions that affect operators
in the trucking market. ~ They reflect the "room for manoeuvre" as far as firm
operations are concerned (in terms of routes, commodities and possibilities of
securing'backhaul cargo). It'is thus important for policy that regulatory (licensing)
authorities promote policies that are non-inhibiting to the securing of larger loads
and coverage of 'matching’ distances. This would ensure lower costs, high
productivity and increased cost efficiency. |

Another important issue concerns the role of vehicle size in determining the
structure of operating costs. It has been observed that operating costs tend to
decrease with the payload of the vehicle used. That the scope for profit-making lay
with the intensive use of large vehicles. In Tanzania, a majority of vehicles are small
in size. This must have been dictated by the economic environment in which

hauliers offer their services, most specifically, the road configurations which make it
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convenient to use small trucks. Improved road condition (see section that follows),
in terms of width and strength is expected to alter the situation in favour of the less
costly to operate large vehicles. This points to the importance of having unrestrictive
policies. There is need to have policies which encourage efféctive .utilisation of fleet

while leaving vehicle investment decisions to operators.

8.4 Infrastructural Development

Related to the above is the issue of the dévelopment of infrastructure. It has
been pointed out that roads have a critical role to play in the production of truéking
services. Roads' services fall under roughly two categories, i.e., loading and access.
These require the infrastructure to be strong, durable and wider. These have a
bearing on how much operators will spend in terms of operating costs (which tend to
increase with poor roads), with an eventual effect (deterioration) of the quality of
trucking services offered (refer Appendix 1). In terms of the whole economy, the
ecdnomic loss inflicted on a country are enormous. Heggie (1995) estimated that a
paved road requiring funds for resealing with NPV of USD 17,688 per km, to keep it
in good condition, may cost the nation, in terms of increased VOC, an amount with
NPV of USD 39,200 per km. Tanzania is already estimated by World Bank to be
losing about USD 200 m annﬁally from poor roads.

So the road network (condition of) has an important role in determining the
flow of traffic in the country. It affects operations of hauliers and growth of the
trucking industry as a whole. The index representing road condition l(WRD) was |
shown to play a significant role in determining the flow of freight traffic in the
country. Also important is thé impact of average length of haul (ALH) in influencing
operating costs. Due to the peer quality of almost the whole road network, ALH's
role was fouﬁd to be insignificastt, suggesﬁng also that operators had to cover longer

distances than optimal to find carge for ALH to have any cost saving effect at all.
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This is a likely scenario during the rainy season when certain sections of the road
network become impassable, forcing operators to make long detours in search of (the
same amount of) cargo. Trucking services, which are so important to the economy,
had to be provided, the poor condition of roads notwithstanding.

The effects of poor roads were to be felt via increased operating costs, the
burden of which was borne by shippers through hiked rates (freight rates being
significant in determining traffic flows, as a resistant factor). Poor roads do also
significantly impose constraints on the spread of trucking services and scope.of
operators who could not offer trucking services to a wider economy because poor
roads impeded accessibility to rﬁost. areas. Policies should therefore be directed at
the development of infrastructure and that efficient use be made of such capacity.

This calls for the need for appropriate infrastructure pricing policies to be
used to check against misuse of the road network. A note should be in order here.
As we are reminded by the Downs' (1962) law, any improved road will attract new
users, and with that, increasedv traffic flow (as both user cost savings and induced
benefits are realised) putting another round of pressure onto the "new' road. So
unless ephemeralism is done away with, with respect to road improvement and
maintendnce, resources spent on such works will only be openings for new and even
more costly rounds of road infrastructure investment. This cycle can be broken only

if infrastructure is priced and invested in more efficiently.

8.5 Pricing of Trucking Services

Another very important aspecf arising from the empirical analysis, relates to
the pricing of trucking services. Current arrangements (as covered by the sample
period) tend to reward inefficient operators. It was found that, based on the cost
recovery (CR) indicator, KAUMA, for instance, had the second best chances to

recover operating costs. It may be noted that CR is susceptible to upward bias due to
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the influence of rates (matching revenue and operating costs). Based on the input
saving efficiency measures, however, KAUMA is the worst performer among the
RETCOs. The picture also reflected in it_s productivity performance. The
justification of the rates that were approved to apply in the regions is called into
question here.

The question is then what should be the basis for setting freight rates.
Definitely the output dimensions, weight and distance, should form the basic
arguments for such an exercise. Ordinarily, rates relate inversely to an increase in
anyone of the two dimensions. There are, however, other factors. These include
road condition, type and value of traffic, possibility of backhaul cargo, etc., and no
doubt, an effective enforcement mechanism. This makes us revisit what we
advocated earlier, that is, on reliance on the market forces. Rate setting is best if left
to the market forces, where a carrier and a shipper negotiate based on the
circumstances of the time. Critical in this regard is the flow of information on the
basis of which informed negotiations can be made by the parties. The government's
role is thus to make sure it facilitates an even playing field for the interactions taking
place in the trucking market. “Provision of trucking related information is a crucial

service.

8.6 Efﬁcienéy/Productivity lmp'lications

The core of the subject matter of this study lay with fhe examination of the
operational practices of trucking firms, especially, level of efﬁéiency in the
operations of the public trucking industry and firms within it. Given the nature of
the Tanzanian trucking industry, it was found logical that emphasis be put on the
input utilisation side. It was envisaged that costs could be substantially saved
through the rationalisation of the use of resources that are employed in the

production of trucking services. Emphasis was thus placed on the input saving
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measures which show the proportion of inputs necessary for the actual observed
output. These were calculated and the potentidl cost savings worked out at, both, the
Jevel of the firm and for the whole set of ﬁnns’(referred to as the whole industry). |

On the whole, firms were shown to have operated inefficiently in the sense
that far more émounts of inputs were used than actually necessary to produce the
observed truckiﬁg output.  This means reductions in input utilisation could be made
without affecting the level of trucking output. For an average firm, the savings are in
the fune of 11 percent in case of DEA methodology, and as much as 59 percent in the
case of parametric approach. ﬁrominenc_e in terms of policy is attached to the main
message, that is, the average firm could save on the use of resources for which other
uses could be found. |

Savings are also reported to be quite substantial for the industry as a whole.
The structufal efficiency measure for the two approaches reveal potential savings of
about 9 percent in the case of DEA and 59 percent in parametric. In the case of the
trucking firms used in this case, i.e., the RETCOs, fheir statutory positions allowing
them guaranteed sources of cargo might be masking much deeper inefficiencies in
the sector. Rationalisation (appropriate reductions) in input utilisation is thus highly
recommeﬁded if the current output levels are maintained. This should, however, go
side by side with the overall improvement in the operating environment, including
improvement in the condition of roads and removal of operating restrictions and
obligatioﬁs, so‘ that firms shape their operations on the basis of cost-effectiveness.

The examination of the efficiency trends indicate that there was a general
decline in efficiency in the period 1984-1988. This was reversed and a rise in
efficiency was recorded in the period 1989-1991. This change in performance is
attributed to policy reform measures initiated starting 1984 if reference is also made
to policy discussions made: n 'chabfers two and three. Following the institution of
liberalisation policies, the operating environment has-gradually become competitive.

Yo
ettt
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Availability of inputs has been eased and, as far as the RETCOs are concerned, this
has seen an increase in their operational autonomy. The effect of these policy reform
measures must have gained momentum and entrenched themselves in the latter
reform years, giving operators the confidence to make and adopt cost-effective
operational decisions. This reinforces the arguments for moving further towards
liberalisation of the trucking market.

Improved operations reciuire advancement in productive efficiency, i.e., that
productive efficiency grow overtime. This has a bearing on the possibility of using
the same amount of inputs to pfoduce more and better output. The relevant concept
here is that of productivity growth. Findings in this study show firms to have
operated at very low cost efficiency levels. There has in addition been a general
decline in productivity in the industry. Lack of impetus among the operators could
be an important factor behind this kind of performance, urging for a careful review
of the principal-agent relationships.

An important issue for policy regards the ability of firms to make use and
improve upon past performance. This has been shown to be lacking in the case of
Tanzania. The results show that there has been both, a substantial departure from
best practlice productivity levels and deterioration of technical efficiency. The
industry had also experienced technical retrogression. This means that efforts aimed
at improving performance in the trucking industry in Tanzania should aim at the
institution of measures meant to (i) accelerate the rate of innovation and (ii)
encourage the rate of diffusion of best practice technology, as firms build on past
achievements. We have seen from the results that firm-specific effects play an
important role in output determ'ination, and so, on the way resources are utilised; but
played an insignificant role in the process of innovation. It's important therefore that

operational autonomy on the parf of individual firms be ensured. .. - .
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The Tanzanian situation appears to resembles that of most other countries in
Sub-Saharan Africa. Among the measures, important for productivity improvement,
are the ones aimed at increasiiig vehicle maintenance capability and productivity.
This requires controlling for load size and distance coverage to reduce dead-heading,
control for costs, both fixed and variable, and rationalisation of institutional
arrangements to remove restrictions on competitive behaviour. Freeing operations
from the seasonal nature of the business, due to its heavy dependence on the haulage
of agricultural produce, calls for operational diversification on the part of trucking
operators. This they can achieve through studying the changing activity mix in the
economy and adapting themselves accordingly. This way they will ensure that they

widen the scope for their operations and so further help save on operating costs.

8.7 Capacity Utilisation

Though very much related to discussions made above, another aspect
important for policy concerns capacity utilisation. How effectively an operator
utilises capacity in hand is imp‘ortant for cost efficiency. Underutilisation of capacity
may cause vehicle stock depletion and translating this into high vehicle operating
costs as pﬁrt of fleet is kept idie to degenerate. Existence of excess capacity is bad
for it stretches meagre resource to the maintenance of capacity that is unproductive,
and so adds unnecessarily to operators' costs.

In the case of trucking operations in Tanzania, capacity utilisation is reported
at 70 percent. Low utilisation may be due to low traffic demand or inefficiency in
firm operations in terms of organising for cargo, e.g., co-ordination of truck
movements for securing return load, etc. It is important to note here that, DEA?
which is the approach used for co__nstxuét.ion-of the cgpacity frontier, tends to pOOSt
efficiency scores. It is the.refore qﬁité lpos.s_ﬂ;ie that the act:’ual'cz:xpacity utilisation is

below the rate reported.here.
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With regard to the companies used in the analysis, scarcity of cargo for
haulage may not be considered such a big problem. They, however, do not have
independent investment (input hiring) policies. In addition to the fact that the firms
do not make effective use of capacity at their disposal, the RETCOs might also be
owning capacity above what they would have acquired if their decisions were
dictated by the forces of the market. A review of the vehicle acquisition and general
hiring policies is quite in orderg The liberalisation measures which have addressed.

this aspect of {irm operations are justified and should be emphasised.

5

8.8 Policy Stance: A Synopsisﬂl

It will be important to put all that has been presented above in a nutshell.
The section thus only highlights the main findings especially with respect to policy
issues. It has been observed in the findings of the study that although the trucking
industry in Tanzania is dominated by small owner-operators, there exists a
significant potential for large size operations. The realisation of economic
advantages derivable from expanded scales of operation require, however,
streamlining of resource use so that production inputs are employed much more cost
efficiently.

It is observed alsc that inefficiencies and lack of productivity growth seen to
be quite significant in the public trucking industry in Tanzania, stem mainly from
lack of impetus on the part of operators. This is a result of restrictive and protective
regulatory policies. Careful removal or rationalisation of these policies should be to
the economic benefit of the sector and economy as a whole. The objective should be
to entrench more efficiency-oriented approach to managing trucking operations and
the economy generally. Regulatory policy has therefore to imbuel confidence,

facilitate competition, should be predictable (to avoid uncertainty) and fair.
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Overall policies should be directed at removing impediments to free flow of
traffic and firm operations in the trucking market for enhanced productive efficiency
and ensure effective operator participation; improvement of vehicle acquisition and
maintenance to facilitate increased vehicle productivity; infrastructure development
so that the effect of poor road induced costs are controlled and pricing mechanism
which has to be left to the dictates of the market forces to prevent misallocation of

resources.
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CHAPTER IX

SUMMARY

9.1 Overview

Premised on the poor showing of the Tanzanian economy, which is attributed
in part to the unsatisfactory functioning of the transportation industry, raising
therefore the need to find remedial measures, this study sought to empirically
evaluate the performance of trucking operators. The study has, in the main, been
confined to the public subsector on account of data availability. The aim has been to
identify operational determinants and assess firm efficiency in the utilisation of
resources. Considered to be crucial has been the operating environment shaped in
large part by the regulatory policies (legislative and administrative), that have been
responsible for the structure of the industry (ownership and firm size) that has
emerged and which has, as a consequence, been a source of deficiency in firm
performance within the industry.

The role of the trucking sector, its structure, regulatory framework and its
effect together with the current policy reform measures have all been discussed.
Also condﬁcted is a comparative assessment of the operations of the major players in
the trucking industry in Tanzania. This enabled choice of a microcosm on which an
indepth analysis is based. The theoretical arguments behind efficient size of firm
and the ownership implications on efficiency have also been dwelled upon.
Empirically, the cost function has been estimated for the purpose of identifying the
determinants of performance, frontier approach employed to evaluate relative firm
performance vis-a-vis that of the best practice within the microcosm, and

intertemporal productivity chaiige examined.
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9.2 Highlights of Major Findings

The first issue relates to the role of regulation. It has been shown that
through its licensing system, rate regulation and service obligation requirement to
public operators, the regulatory framework had negatively affected the performance
of the trucking industry in Tanzania. The ownership and firm size configuration that
developed has been far from that dictated by market forces (efficiency) and this had
consequences on the operations in the industry. Quality of trucking services has
been poor, effective participation of private operators hindered, while the inefficient
public operators have been protected, and so, costly draining national resources.

The examination of supply and demand in the trucking sector indicates the
emergence of a competitive environment resulting from the institution of economic
reform measures. On the supply side, income, private agents' foreign exchange
positions and vehicle unit import price are key to the importation of trucking
capacity in the country. This contradicts the situation before policy reform measures
when everything depended on government resources. On the demand side, the flow
of freight traffic ts dependent on regional output, population, road condition and
freight rates. Positively related to the first two, inversely to the latter two.

A .comparative assessment of the operations of public and private operators
based on partial performance indicators showed private operators to be relatively
efficient. Overall, however, based on the exogeneously (World Bank, 1977)
determined performance indicators, tendencies towards inefficiency in the industry
have been detected.

The cost function for the microcosm has been estimated and determinants of
performance established. Substantial scale economies appear to characterise the
industry suggesting existence of cost advantages to activity expansion, full
replisation of such advantages though _,rquire improvement in the efficiency with

which resources are utilised. Fuel is a major cost item followed by capital services
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and labour. This suggests the dominance of road condition related expenses in
trucking operations. Cost savitig possibilities are also shown to lie with best use of
the operating cﬁaracteristics like average load factor.

Based on the frontier approach, potential cost savings have been identified.
Inter-firm efficiency evaluation has been carried out, with the results showing that
firms have generally been inefficiently utilising the resources. Both scale of
operation and capacity utilisation have been below the optimal levels. KAUTA
(Tabora) is shown to be relatively the most efficient while KAUMA (Mwanza) the .
worst performer. There is shown to be a trend towards increased efficiency in the
post 1989 period. This is attributed to the entrenchment of reform measures.

Productivity change has been examined. It has been found that there has
been productivity decline during the sample period, in addition to the observed
technical retrogression. An analysis of technical efficiency change has shown firms
in the microcosm to have failed to make use of the existing best practice technology |

and to maintain and build on past achievements.

9.3 Limitations of the Study and Wl;at Remains to be Done

Aﬁ attempt has been made to do what has been done in this study with the
intention to provide, in an informed manner, inputs for the ongoing discussions on
economic reforms being implemented in Tanzania. Revitalisation of the trucking
sector is of utmost importance to the smooth functioning of the economy. To
achieve this one needs to understand and take stock of effects of past policies, the
task this study set itself to accomplish. The study cannot claim, however, to have
been exhaustive in its coverage. Many impediments stood on the way leaving room
for future research work in the area.

The most critical factor has been lack of data. This did in a big way shape

the scope of the study. As pointed out before, an effective evaluation of the trucking
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industry would require including both public and private operators into the indepth
analysis done based on the study of the microcosm, the publicly owned RETCOs.
Such a limited sample would, in its own way, lead to biases of some sort as these
firms' operations are also dictated by factors other than those deriving from the pure
functioning of the market. |

This brings in the question of the applicability of the results to the whole
trucking sector. Although the.épread of the set of firms studied, locationwise, and
the dominance of the influence of road condition related factors in firm performance
might warrant such a generalisation, the best way would again have been to use a
wider coverage involving an expanded set of firms, encompassing aspects of size,
ownership, location, .specialised undeftakings, etc. Indeed whether the results
obtained in this study are specific to the RETCOs or are of wider application should
motivate further research. All this, however, depends on data availability, which,
present arrangements makes it difficult, if not impossible, to obtain.

Enough latitude needs to be given to the reform measures being instituted to
judge their effectiveness. Future research would be best szlved from an expanded
sample period.  So even within the post reform period itself,‘ é{/aluatiqn allowing for
structural Ibreaks based on when a certain set of policies were é;lg?téd gnd their
likely effects on operations in the industry, could provide enough '1ight.as io wﬁich
policies are the most effective and which are not-and how to improx)e and build oﬁ

what has been achieved in the past.
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APPENDIX 1

THEORY OF ROAD-USER CHARGES

We provide here a theory of road-user charges, in a shortened form, td help show
how the condition of road affects the cost of producing road services and how it affects
the quality of such services. The theory is a simplified version of the analysis done by
Small, vWinston and Evans as pfesented in Gronau (1994).

Road, crudely put, offers two basic services: access and loading capacity. The
marginal costs of producing these services depend on two different attributes of the
road: its capacity (that is, width) and its durability (that is, strength). The wider the
road, the cheaper it is to produce vehicle services. Different users, for example private
cars and heavy vehicles, require these .services in different proportions and the
contention is that they should be charged different prices for using them (we will not go
that far in our presentation here).

We focus in this case on the loading element of the road service that is crucial for
road hauliers. This has a direct impact on operators' operating costs. The total cost of
the system consists of the direct travel costs V' (vehicle operating costs and time costs)
incurred by operators and users, and road costs (consisting of maintenance, M, and

capital costs, K) borne by the road authority:

C=V+M+K (A1)
The direct costs depend on the number of vehicles (X) and the direct cost per

vehicle (v). The cost per vehicle depends, in turn, on the road's quality of service (S),

V= Xv(S), (A.2)
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and decreases the higher the road's quality of service (that is, v, <0, and v > 0). The

road's quality of service deteriorates with the number of passing vehicles, but increases

with the standard of the road, which, in turn, depends; on:maintenance outlays and the
strength of road D (that is its thickness): Fu S

S=S8(X, M, D),
Sy <0,5,>0,S5,>0.

(A.3)
(A4)
Alternatively, maintenance costs can be saidto depend on the quality of service
set by the road authority, the traffic load and road strength. The higher the quality of
service and the heavier the load, the greater the costs, and the stronger the road, the

cheaper it is to preserve its standard:

M=M(S, X, D), (A.5)

M, >0, M, >0, M,, <0. (A.6)

Finally, capital costs increase with the road strength K,, > 0. In the short-run,
when the strength of the road (D) is given, the short-run marginal costs of loading
depend on the maintenance policy. When maintenance is completely unresponsive to
road condit.ions, the marginal costs depend on the damaging effect of the vehicle and on

its repercussions on vehicle operating costs:

Cy =v+Xvy =v+ XveSy > v, ' (A7)
The traveller observes his own costs v, and XvS, is the externality he imposes on

other users. This externality depends on the number of users (X), the damaging effect

(Sy) and the marginal effect of quality of service on direct costs (vy).
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