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Abstract:

Purpose: Considerable portion of the countries” income is invested i the construction  and
reconstruction of houses, shopping centers, schools, universitics, research centers, pavements, bridges,
dams, among other infrastructures. Cement is, therefore, a priority consumer cood in all modern societics.
Given its importance, it becomes relevant to understand, the way its distribution takes place and the
determinant factors that influence the supply chain management, because only with this knowledge can
appropriate management strategics be developed that support the operation of the cement industry and
ensure an agile and/or efficient structure that facilitates the distribution of  the produets trom  this

industrial sector.

Desion/methodology/approach: This arricle presents the results of qualitative rescarch, based on a
'S e I |
aarrative literature review and interviews, which aimed to identify the determinant factors and barriers i

the management of the Supply Chain of the Angolan cement industry.

Findings: The main outputs of this researeh are the identification of a ser of determining factors of the
strategic supply chain management, and a set of determining Factors of the smategic supply chain
management of the Angolan cement industry, as well as some barriers that have hindered the supply ot

cement in the Angolan market.

Research limitations/implications: This research has been among the first to identify the determinant
factors and barriers to the strategic management of the Angolan Cement Industry Supply Chain. Besides
the contribudon of this research, some limicatdons are identfied, to be addressed as future rescarch. Sinee
this studv is grounded in interviews to some of the Angolan professionals linked o the Cement Supply
Chain, the resules present their perspectves and might lack generalizations. Also, because the research 1s
focused on a particular geography, its findings may not apply to other Cement Supply Chain belonging to
other geographics.
Originality /value: The identification of determining factors and barriers that have hampered the strategic
management of the supply chain of the Angolan cement industry is a fundamental step that can help
public and private entitics in making decisions thar aim o improve the supply chain of the Angolan
cement industry,

Keywords: cement, supply chain management, strategic management, determinant factors, barriers, Angolan

cement industry
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1. Introduction

Different authors approach the concepes of the supply chain (SC) and SC management in different ways, but they
all coincide on viewing cheir objective as satisfyving the needs of customers. According o Fahimnia, Luong and
Marian (2008) and Lambiase, Mastrocinque, Miranda and Lambiase (2013), SC is a network composed of supplicrs
and customers that involves material and tinancial resources, workforce and information and communication
technology (ICT) to convert raw materials into finished products and later distribute them to final customers,
Typically, a SC consists of several levels and business functions/process represented by supplicrs, factorics,
warchouses, retailers, marketing, planning, purchasing, production, distributors, customers and reverse logistics,
Generally, suppliers have different options to purchase raw materials, as there are different production options,

ditferent disuibution options and different modes of transport to allocate products to consumer markets.

According to Ballou (2001), Jogistics is vital for all companies. The mission of logistes is to allocate goods and
services in the right place, at the right time and in the desired conditon. The configuration of a company’s logistical
network involves levels of customer service, location of facilitics, number of warchousces, sclection of maodes of
transport, and usually focuses on three main objectives related o each ather: minimizing costs, maxinizing profit
and ensuring an adequace Jevel of service to the customer. According to Mishra, Patnaik and Mishra (2019), these
aspects are all closely relared and murmally dependent on each other in the SC. However, during the exceution of
acuvites some instabilie mav occur due to natural or man-made factors. Thus, resilicnce of the human facror is

fundamental to restore balance.

Usually, the objectives that are pre-established when serting up a logistical network mav not be achieved at the same
time. During the execution, conflicts arise that negatively interfere with the process. Tor example, minimizing costs
while maximizing service levels are conflicting goals. Diswribution isn't an casy task. It can increase the trade-off
between the activities to be managed. Some authors disagree with the idea that supplyving the customer with
minimum cost is a logistical goal for companies. For example, Koter and Armstrong (2012) report that no logistics
Syslem can masimize customer service :lpd at the same tme minimize distribution costs. To maximize scr\jcc, it is
neeessary to have high levels of stock, speed, flexibility and many other serviees that increase the distribution costs.
According to Gambardella, Rizzoli and Zaffalon (1998), sales require the ability to predict customers demand by

and to plan carcfully the distribution of products to consumers.

[n the same ling, Lestarl, Kurniawan, Ismail, Mawardi, Nurainun and Flariadi (2022) refers thar the SC strategy
involves several business units thar interact to achieve the organizations” objectives. Currently, the competition in
the global market encourages business units to collaborate in carrying out business processes. Modibbo, Singh,
HMassan and Mijinyawa (2021) states that most real-life decision-making problems involves muldple objectives,
demanding multple solutions to achieve the objectives.

Wherceas according ro Singh and Modgil (2020), the most crucial aspect in selecting suppliers for a cement plant is
sclecting the right eriteria which may vary from company to company and industry to industry. The increasingly
dynamic market environment has put cement architectural plants under pressute t improve quality. However, this
is omly passible by getting it trom the right supplier.

In the pase several authors in different sectors have used ditferent eriteria in their research. For example, Nreeta and
Mushonga (2021) by observing the backwardness of the South African cement industry regarding green supply
chain management, conducted a study to identify the barriers and significant factors of implementing a green chain

in their cement industry using the analytical hicrarchy process. The authors idendfied financial performance,
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competition and organizational swle as limiting factors and high capital costs with the main barricr of green
management implementation in that industry.

Thus, aiven the great importance that the cement distribution problem in Angola assumes, both as a determining
element of the conrexr and as a factor for cost reduction and profitabiliey recovery, ivis fundamental o understand
the strategic management ot the supply chain of the Angolan cement industry (ACI), as well as the strategic

management ol the cement industry supply chain in general.

This study was driven by which factors are most important tfor the strategic management of the SC of the Angolan
cement industry (ACI), by understanding their nature and the relationship berween them. Thus, the rescarch

questions that guide the study are as follows:

. What are the determining factors in the strategic management of the SC of the ACI?

2. What is their nature and how do they relate to cach other?

3. What barriers can undermine the strategic management of the SC of the cement indusory (CI)?

Therefore, to achieve this objective, this rescarch was focused on a qualitative approach, based on a literature review
and dara collection through semi structured interviews conducred with entities linked o the SC of the ACT (applied
between October and November of 2019). To ¢his end, an interview protocol was developed and applied, which
aimed to identity the perception of the respondents on the determinants and barriers in the strategic management
af dhe € of the ACL

The main discovery of this study is that 1t is the first articles to address and dentify a sct of determining factors
and barricrs that have hindered the serategic management of the SC of the cement industry Likewise, it is the firse
study on SCM in che ACL

There are few arncles addressing the management of the cement SC and the defieie of more licerature renders the
understanding of the problem more difficule. After Newmark (1998), who addressed the issue of transportadon in
the management of the CI the most complete and focused work in the management of the cement industry
supply chamn (CISC) is the one from Agudelo’s (2009). Agudelo (2009) acknowledged that there are still
contributions that can be made in this arca. In their study on the SC management in the German CI, Noche and
Flhasia (2013) mendon thac in the 217 century, improvements in the construction of infrastructures torced the Cl
to focus more on the management of its SC. Due to the existence of few articles that deal with the management of
this SC, Noche and Plhasia (2013) identified Agudelo (2009) as the first author to deal extensively with this
problem. Subscquent studies were based on Agudelo (2009), Noche and Elhasia (2013) and Flhasia, Noche and

Zhao (2013).
ra

Based on the result of their studies, it was noted that the management of the CISC presents complexities that must
be carctully studicd to clearly understand their nature. Thus, this qualitative research tocuses on four fundamental
pillars (see Figure 1) to understand the strategic management of the CISC.

Strategic 5C Determuning
manzgement tactors 1 the ceme
(SSCM) SSCM mdustry SC

Figure 1. Research structure

This article is organized into seven sectons. In secton 1, an introduction to the topic under study is made, the
study’s objectives and rescarch questions are presented, and the need for the research carried out 1s explained.
Section 2 inwoduces the theme of strategic SC management. Section 3 presents the research methodologs. Tn
section 4, bascd on the bibliographic in which the rescarch based on, the determining factors in the strategic
management of the SC are presented. Sceetion 5 presents the determining facrors in the strarepic management of
the CISC, Section 6 presents the resubs of the interviews conducted with the endries of the SC of the ACL Finally,

Section 7 presents the final considerations,
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2. Strategic Management in Supply Chains

According to Caris, Macharis and Janssens (2008), each decision-maker faces planning problems in different time
horizons. In the long run, strategic planning involves the highest level of management and requires capital
investments over time horizons. Decisions ac this level of planning affeet the network desion and infrastructure. In
the medium term, tactical planning aims to ensure efficient and rational distribution of existing resources 1o
improve the performance of the system, In the short term, operational planning is carried out by local management
in a dynamic environment, where the time factor plays an important role. Liu and Papagceorgiou (2013) consider
that the performance of the SC depends essentially on the production capacity, distribution, costs, FCSPONSIVENCsS

and level of customer service.

Papageorgiou (2009) refers that the management of the SC is a complex task, mainly due to the size of the SC and
the uncerminties. According to the same author, i a competitive environment, depending on che straregic, tactical
or operational level, more than one of the following decisions are made: 1) number, size, and location of
production sites and warchouses; 2) decisions on production planning and scheduling; 3) network connectivity
(supplicrs, factorics, warchouses and markets); 4) management of stock levels and their replacement; and 5) modes
and types of transport to be used. According to Cohen and Roussell (2005), strategic management generates
innovations in the configuraton of the SC. The authors identify five eritical components (problems) in SCs
strategic management: operations strategy; outsourcing strategy; distribution channels strategy; customer service

strategy; and asset nerwork. These five eritical components will be addressed in the subsections below:

2.1. Supply Chain Operations Strategy

In a 8C, there are ac least a set of suppliers, a set of manufacturing companies and a set of consumers, Companics
adapt their strategies according to the marker environment and circumstances, According w Cohen and Roussell
(2005), decisions on how to produce goods and services form operation strategics that incorporate stock orders,
outsourcing, installadon and implementation of low-cost production strategies. These critical decisions influence
the entire SC. According o Wicland (2021), most theories that have dominated supply chain management (SCM)
take a reductionist and static view of the SC and its management, promoting 4 constant scarch for resources and
cheap lahour. As a result, the supply chains tend to be operated without much concern for this wider environment.
Cohen, Cui, Irast, Huchzermeier, louvelis, Lee et al. (2018) refer that global strategies have become extremely
important to dynamic changes in cconomices, Currently, labour costs no longer dominate production site decisions;
instead, the companies make decsions based on trade-offs combining a variety of factors.

2.2, Outsourcing Strategy ,
According to Meng, Yao, Nie and Zhao (2018), the decision to outsource depends on some key fuctors, such as
economies of scale, capacity, market-entry, product substitution, demand risk, among others. The qUESTION arises:
when should a company outsource and when should it carry out its activities or processes itselt? Aecording to
Olah, Sadaf, Mat¢ and Popp (2018), the key factors are trust, technology development, choice of strategies, service
portfolio and diversification based on profitability. Companies outsource some actvities to improve the efficiency
of their core functions. According to Cohen and Roussell (2003), outsourcing decisions start with an analysis of the
company’s kev competencies and SC knowledge. Tor example, what is the company really good at? What areas of

expertise can make the company strategically distinguishable?

2.3. Disuibution Channel Strategy

According to Cohen and Roussel (2005), the channel strategy deals with decisions on how to distribute products in
market scgments. Buijs, Danhof and Wortmana (2016) emphasize that cross-docking is a distribution strategy in
which products are tansported from suppliers o customers without long-term storave, It aims to reduce stock
levels and distribution times by creating a “continuous”™ flow of products from supplicrs to customers. According
to Langevin and Riopel (2005), it is up to the management eam to decide which channels to use to distribute
produets 1o consumers. Hlowever, the effectve management of the logistical activity requires serious decisions by

managers because the organizational nature of logisties is broad and complex. According to Vieira, Veloso, Dias,
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Pereira, Oliveira, Carvalho ¢t al. (2019), supply chains are complex and dyvnamic networks, connecting different
businesses and dealing with acrivities such as production, shipping and delivery. Theretore, the use of distribution
channels o better serve customers presupposes the existence of good infrastructure that goes according to the

three tpes of communication lines or routes by which customers can obtain the products of the coment industry:

railways, roads and by sea.

2.4. Customer Service Strategy
Concerning customer service, currently and due to the use of ICT, the customer is getting better informed about
the products offered on the markets, their characteristics and prices. With this information, the customer becomes

more demanding and casily impatient. For the customer, logistics should add value, especially speed.

According to Cohen and Roussell (2005): Chan, Neai and Moon (2017) and NuSeva and Maric (2017), the
customer service strateey must be based on the volume of business, its profitabilicy and the understanding of what
customers need. It is important to explore the main antecedents and consequences of agility at the strategic and

operational levels of the SC. Organizational flexibility is a eritical aspeet for the agility ot the SC.

2.5. Asset Network

The network determines the locatdon, number and capacity of the facilities, as well as the praduct fow through it

The confipuration of the logistcs network cannot be changed in the short term due to the construction costs.

According to Cohen and Roussel (2005), based on tactors such as business volume, customer service, tax
advantages, supplicr base, local rules and labor costs, companics choose one of the followiny three network
models: 1) global model — production is done in one place for the global market; 2) regional model — production is
done mainly in the region where the products are sold; 3) country model — producton takes place in the country

where the market 1s located.

According to Sarkis and Talluri (2002), Papageorgiou (2009) and Gunasckaran, Yusuf, Adeleye and Papadopoulos
(2018), the network and the planning determine how to produce, distribute and store to respond o requests and
foreeasts efficiendy. Globalizatdon and technological advances have connected companies and countries like never
hetore, providing an opportunity to improve management, Decision-maldng requires ensuring that long-term issues

are covered with strategies even it shore-term risks can cause barriers.

3. Research Methodology and Method

According to Green, Johnson and Adams (20006) and Ferrari (2013), there are three types of literature review:
unsystematic/narratve  review (NR), systematic review (SR) and ssystematic review  (meta-analyzes). SR has
guidelines (for example, PRISMA statement). NR has no recognized guidelines. The quality of an NR can be
improved with SR methodologies, aiming to reduce bias in the selection of articles. According to Yuan and Hunt
(2009) and Hochrein and Gloch (2012), the NR mix opinions and theories hence, they do not follow a systematic
procedure of selection and evaluation of the licerature. Tt addresses several questions an a topic, sclects the
literature and provides a qualitadve summary. Aecording to Green e al. (2006), NR is based on a short review,
selected and focused on only a few articles. The author summarizes the results of the research in an arricle.
However, the fitst step in writing an NR is to conduct a preliminary literature search to see what other works in the

area of interest have already been published.

According to Gasparyan, Ayvazyan, Blackmore, and Kitas (2011), it is important to provide information about the
databases accessed, terms, inclusion and exclusion eriteria. According to Green et al. (20006), it is diffreult to review
all ardeles related o the topic of study. Thus, keywords must be defined that find synonyms in the darabasces.
According to Ferrard (2015), the kaywords and incJusion and excJusion criteria must be defined comprehensively so
that they seleet related articles and exclude unrelated ones.

Based on these approaches, scarches were carried out on Scopus, Wb of Science, Scaence Direct, and Google

¢

Scholar, using the tollowing keywords: “logistics and distribution™, “supply chain management”, “strategic supply

chain management”, “cement supply chain” and “determinant factors in the management of the cement industry”.
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The following filtering criteria were used: (1) publication vears: 1990-2020; (2) document vpe: articles; (3) source
tvpe: journal; (41 language: English. Al exeracted articles were manually analyzed in the light of the following
inclusion and exclusion eriteria: analysis of the ntle, research area, kevwords used, and abstract including the

contributions and main results.

In order o answer the research questions identficd in this rescarch, the focus of this work was centered on
interviews with entities in the SC of the ACL NR aimed to identify factors thae the literature considers
determinants for the supply chain management (SCM) and for the CISC management. From the four databases,
070 articles were extracted, 117 duplicates were organized and excluded. The remaining 559 articles were analyzed
and 360 were excluded because they are nor focused on the strategic management ot the SC/CISC. The remaining

199 articles were again subjected to a more in-depth analysis which resulted in the selection of only 65 articles,

Gill, Steweare, Treasure and Chadwick (2008) state thae there are three fundamental rvpes of interviews (structured,
semi-structured and unstructured) that can be made in an in-depth approach to the problem, given that these types
of interview allow the researcher o ask questions that are not included in the interview protocol. According to
Alshengeeti (2014, qualitative data can be collected through survevs or interviews. However, in comparison with
the survey, the interview has the advantages of resulting in a deeper understanding of the problem under study, of
searching in detail for the causes of the problem, and of allowing the interviewee to have a more realistic and in-
depth view of the problem.

To conduct the interviews, an interview protocol (see annex A) was prcparcd, indieating the questions that are
speafically to some particular endtics. The interview protocol was prepared based on the SC approaches and on the
determuning factors set out in Tables 1 and 2. As for the sample, only entites that are directly linked o the SC of
the ACL were seleeted. The interviews rook place berween October 30 and November 29, 2019, were recorded with

the consent from the interviewees and were subsequently analvzed.

The analysis of the interviews took place as follows: after collecting the data, the entire material was reviewed and
prepared for due analysis. To that end, the entities were grouped according to their nature (with the ministries in
one group and the cement industries and the rerailers in another), the interviews were summarized, classified and
transcribed to the Word format withour climinating valuable informadon. Then, the responses of cach entity were

analyzed following the interview protocol, in order to identity the determining factors and harriers,

4. Determining Factors in Strategic Supply Chain Management

[n some markets, the difficulties the industries face are due tw the little collaboration, integration and
communication among them. Without union, it is difficult for companies to achieve agility, efficiency and
effectivenesf. The current management paradigms are guided by innovdtions that help the infraseructure,

organizational integradon and information sharing,

According to Liu, Zhang and Hu (2005), the main success factors ot the SC are the management of strategic
alliances, the capacity of data management and the organizational informadon system. These elements provide
up-to-date information and allow accurate responses to the inventory to adjust demand and the appropriate stock
levels. According to Koder and Armstrong (2012), to better distribute products and ereate value for customers,
companices create bonds between them. The agents that are part of the distibuton channels add value by ercating a
bridge between the tme, place and possession gaps that separate goods and services from those who consume
them.

According to Flynn, Huo and Zhao (2010), the integration of a SC is related to the degree in which a manufacturer
collaborares stratcgically with its partners, coordinating the process inside and outside the organizadon to streamline
the flow of products, services, intormartion, money and decisions in order to provide customer value. According to

erivod

Silva and Teixeira (2013), competitive cconomics have common characteristics: good infrastructures, o
transport and telephone nerworks, good quality roads, railways, ports and clectricity supply:. The impact and
mportance of having qualicy infrascructures is measured by the logisteal advanciges thae chese confer on
companices in the economy. Infrastructures are a mechanism that brings together the poles of economic activities

that joins together stakeholders in a given region that would not otherwise exist.
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\ real problem that can be identitied in SCN, especially inde cloping countries, is producton cfficiency and agility
in distribution. Charging for agilie when transport infrastructures Jack good capacity and quality is a challenge.
Several authors identified different determining factors that affect the strategic SCM. These factors are mentioned
in Table 1. To organize them, the same filtenng methodology mentioned above was used, that is, several ardicles
were analyzed and only those thar referred certain elements as determining factors thar significandy influence the
strategic management of the SC were extracted. The fileering consisted of transcribing the determining factor, the
author and the year of publication in a spreadsheer.

Training of human capital Cohen eral, (20185)

lnnovaton, technology, agility and Cohen eral. (2018), Gunasckaran ¢ al. (2018), Nuseva & Maric (2017}, Sabri,

cificieney Micheli & Nuur (2018), Gajsek, Kovaé & Hazen (2018, Olah et al. (2018),

Kazancoghy, Kazancoglu & Sagnak (2018)

Quality; flexibility, Sarkis & Talluri (2002), Cohen & Roussell (20035), Chan et al. (2017), OLih et al.

delivery and delivery tme (2018), Zhu, Shah & Sarkis (2018)

Seleetion of supplicrs - Sarkis & Tallari (2002), Sands, Golliat & Aguiar (2017, Ismail & Mahardika
L2017y

Communication berween companics Gajsek eral. (2018), Qi Fluo, Wang & Yeung (2017, Souza & Haddud (2017}

Cost of labor, production, transportation — Cohen et al. (2018), Gunaselaran ¢t al. (2018), Cohen & Roussell (2005),

and unloading Tosarkani & Amin (2018), Mever & Erasmus (2017), Zhu et al. (2018)
Coordination, internaland external Gajsele et al. (2018), Jajja. Chatha & Taroog (2018), Qi et al. (20171, Meyer &
integration Iirasmus (2017, Sabri et al. (2018,

Geographic lacation Gajsel et all (2018), Sabri et al. (2018), Cohen & Roussell (2005)

Confidence 7 Olah eral. (2018) e
Market demand Tosarkani & Amin (2018

Road, railway, port, airport infrastrucoure Santis et al, (2017, Cao, Shen, Liv & Zhong (2016)

SC performance Vl m (2007), sabet cral. (2018), Jajja et al. (2018

Diffcruﬁutiu n Um (2017)

Collaboration | Kotlet & A\rmatrmin\?g 7[1('12; B -
'_Su_:;i:c_,f_ig—;;ﬁ{l;_ S '_fjn_h:'n:t_Rl wssell (2005); Nudeva & Marde 2017y »

Feonomics of scale, supplicr capacity, Meng et al. (2018), OLih et al. (2018), Sabri et al. (2018) 7

market entry, demand risk

Profits Cohen & Roussell (2005), Olih et al. (2018)

A

set network Ballou (2001, Chwen & Daskin (19985)

Logistics and distribution Sarkis & Talluri (2002), Kazancoglu et al. (2018)

Table 1. Determinant factors in the strategic supply chain management

5. Cement Industry Supply Chain

SCM has become a very important element for the success of modern industry. "The cement industry 15 one of the
main manufacturing scerors affecting the growth of modern societics. However, as this induscry faces many
problems and challenges, its SC has been mansformed over dme. Among these problems and challenges are
logistics and transportaton costs, reducton in delivery dme and reduction in production costs (Taak & Kumar,
2019). 1n the CISC, integration, collaboration, communicarion, agility, ¢fficicncy and cffeetiveness play key roles,
For example, according to Dikos and Spyropoulou (2013), the Fleracles Cement developed a platform in 2003 for
the optimization and planning of its SC. Currenty, operation responses to fluctuatons in demand and production

are in place, medium and long-term planning s carried out, hypothetical scenarios are evaluared, networls
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optimization problems are solved and the best policies for implementing strategic decisions are identified,
According to Agudelo (2009), Noche and Elhasia (2013) and [lhasia et al. (2013), dhie CISC essentially depends on
five aspeets (see Figure 2): location of raw materials, exploration license, assembly of production lines, cement

distribution plan and analysis of the guality of the cement to avoid its return by the customers,

Cement factories are usually located in regions with good limestone reserves in order o avoid unscheduled brealss
in the cement production and distribution process. Limestone is the main raw material used for the production of
clinker. According to Newmark (1998), the structure of the CI has been influenced in the past by two forces: high

costs and economies of scale.

Plan Source Make Delivery Return

Figure 2. Characteristies of the cement supply chain (Aaudelo, 2009)

5.1. Cement Distribution

According to Prochnik, Perez and Silva (1998), the distribution of cement depends on the development of
transport. For small consumers, cement is cransported from the factory to warchouses locared close o local
markets. Civil construction companies receive cement direedy from factoties. According to Kibria (2015), cement is
a heavy product, so transporting it over long distances may not be cconomice. The CI essentally adopts three modes
of transportation: road, rail and water, According to Newmuark (1998), Prochnik et al. (1998), Apudelo (2009,
Flhasia et al. (2013) and Noche and Flhasia (2013), the transport of cement by road shouldn’ exceed 300 km or
S0 km in areas with a low population density. In termis of costs, transporting cement by river is less expensive than
transporting it by rail, and both are less expensive than mransporting it by roacd.

Agudelo (2009) developed a structure that he called “Build-to-Stock™ (Figure 3). In this structure, the cement is
delivered from the warchouse with the consumer’s waiting time being only the period in transport from the
warchouse to his/her door. In this seructure, the push and pull strategies represent the driving force of supply and

demand converging to the completion of market fluctuation transactions.

Government & large
construction companies

7z rd
Fuel
suppliers
Bhiiean, 3 i S Cement bulk Concrete
Quarries U“ﬁ"e‘l o Clinker Grinding : =
production sforage = storage companies
Other raw
materials Push Pull Packing
suppliers
: Cement bags .
Clinker Retailers i & Wholesalers
[oRmmEE, - 3 '\.J - b i
Raw materials
Cement in bags Sinll &
all &
Cencrete 1 31_1:;( L‘;ﬂ DIV
¢ ; individus iz
Cement iu bulks builders

contractors

Figare 3. Build-to-Stock model CApudelo, 2000)
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5.2. Determining Factors in the Strs itegic Management of the Cement Industty Supply Chain

[t is not just the lack of raw materials that can cause impasses in the cement production and distribution process.
Studics carried out in the first two decades of the 217 century have shown that weak development of
infrastructures, weak development of logistics, poor qualification of the human capital emploved in this scctor,
weak use of the ICT and little collaboration and integration among the entities of this same sector are also key
clements that can cause impasses in the strategic management of the CISC.

Aceording to Palei {2015), the level of institutional development and good infrastructure (roads, railways, air, sca
and electricity supply) help to improve industial policy and boost national competitiveness. Noche and Ilhasia
(2013) hold that the level of development of the CISC depends on the development of logistics and transport
infrastructures and can facilitate or restrict the economy of a country. According to Wolf (2017), investments in the
Angolan cement sector reflect the dynamics of the political economy underlying the diversification process.
According to Schmide, Ngassam, Breitschatt and Virchow (2018), cement factories are growing in Aftica ata good
pace, but their density is stll low. The related transport costs cause high local prices for cement. According o
Olendo and Kavale (2016), the way the customers relate to suppliers plays a determining role. In the study done to
improve the performance of the Bamburi cement supply chain, it was stressed that collaborating with suppliers is a
strategy that brings competitive advantages over compettors.

Ditferent determining factors that atfect the management of the CISC have been identified by several authors. For

the creation of Table 2, the same procedure used in Table 1 was used.

‘ o crmmy R BRIV THN ol e = ALt OB R L g
Public investment, GDP per capita, ( ao et 1| r’!ll(n Maity, Suresh & Baidya t_?lIIU}
| [
population, growth rate, mlmm/\tmu
Supplicr m.mn;_:cnwm Muairy (2014, Tsmail & Ma .mhi\.l (2017
Ability to manage the C1 Placer, Anderson, Fowler, P Ilcu \m{umn ‘.\ [n\\ ler (2015), Tsmail &

Mahardika (2017}, Jamali, Asl, Zoltani & & 1pmu~l“1-r’“l"), sharma &
Khanna ( ’H"lh

Intepranon and communication between Jajja et al. f‘ill\n Souza & Haddud (2017), Sharma & Khanna (20261, Nicta g\
COMpUnics - Mushonga (2 Jll )
Cement quality, producton and transport Newmark rI‘l‘J\l \uudLln tjl I !(Ji Upadhyay & Pandey (2015), Walther (2018),
costs, flexibility, agility, cfficiency, Meyer & Erasmus ( lill 7), Zhu et al. (2018), Sharma & Khanna (2024)
ctfecuveness, collaboranon

= - / T 5 ! ’
Reliability wnd response time Meyer & Erasmus (20 ll )5 Sharma & Khanna (2020)
Eeonomic development. labor Lonita, \§ ul(ulhutru Mikunda & Coninck (2013), Maity et al. (2019)
Iransport infrastructures Loniea et al. (_’IIIJ_), T\nchu & Flhasia 1,2111.11‘ Aniki, Mbohwa & Akinlabi

2014, Gajsele et al. (2018), Nudeva & Maric (2017)

(‘un[rc L of the cement production process \[ l|1dJ.\l \hlm/l (1]101]).1111 &S Al'l(.h].ll“[‘ll L (2013) |

(mm .1ph|c.1l location, market competition, \luu & lirasmus (2017), Gajsek cral. (2018), Sabri ¢t al. f’lll“i;, \Innm 1 &

exchange rate fluctuations Khanna (lelm Nteta & \1ushunq.1 BHZI)
| Economic sustaing 1bilir\ []]msm cral, (Wl 3), Maity ¢t al, J’IIILJ!
TL{_]]IR)IUUIL\ comdnmlu:n Maa_u_lc) l—un\u a, Alves, ()]m.n 1, Carvalho & Pereira (2018), Sharma & |

Khanna (2020, lm’wh Dadhich, C Imuh an & Sharma (2021)

Table 2. Determinants of the cement industry supply chain

Vigure 5 shows the number of studies, the countries where they were conducted and the respective percentage of

the plobal average. India is the country with the most articles on supply chain management in the cement mdustry.
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In numerical terms, the 29 articles on the cement industry supply chuin identified in a 31 vears period show thae
there are still many contributions that can be added to this sector. o this sense, the rescarch agrees with Aoudelo

(2009) when the author elucidated this fact.

Ligure 4. Research on the supply chain of the cement industry between 1990 and 2021

’
Figure 5. Articles on strategic supply chain management in the cement industry

6. Determining Factors and Barriers in the Strategic Management of the Angolan Cement
Industry Supply Chain — Interview Results and Discussion

Based on the bibliographic rescarch carried out, to identify the determining factors and possible barriers in the
strategic management of the SC of the ACL the pereeprions of a group of ACL stakeholders were collecred
through interviews. Twenty interviews were conducted, all in Portuguese: five with members of the ministries, five
with cement companies (CC) and ten with retailers. The interviewees have more than fifteen years of professional
experience, including one specialise from Portugal, two from Brazil and seven Angolans. The ten retailers
interviewed are considered experienced because they have accumulated more than ten years of experience in the
sale of cement and other construction materials. [However, one of the entues interviewed did not wish to be
recorded for confidentiality reasons. Pach interview lasted between 40 minutes and 2 hours. The profile of the

interviewees 1§ presented in Table 3.
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Mingstry of Commeree Planning & Statistics Flead Dept. " Fligher

Niini.\ti of Public Works Planning & Purchasing National dircctor Higher
Ministry of Industry - Planning & Statistics Senior Manager Higher
VR.lil\\':{:\‘ Trans. l;‘l.\(.i _ - Planning & Smiisrics National director Higher
Road Trlms.ilnsr. 1 Ph_nn'uw & Sratistics Natonal divecror Master
-( :mﬁ;m it - ) Pmenn & Sts il\m\ l-ic.’;d Depr. \_lﬂsrurrr
FOCKS 7 - - Pm( uction & Sales Flead Depr Master
Il Lu:m;l_;l 7 Plunnin; & Sratistics FHead Dept. Master
N¢ l\'.; Cimangola _ . Production & Sales Head Depr. Master
| cil l_r:{;iru 7 R [’mdm_llun & Sales - Company director IHigher
Rcmilui's (10y - o \V’;m;hnus.c Merchant I Tigh Schoaol

Table 3. Profiles of interviewees

The objective of this study is to collect intormadon about the Angolan cement supply chain that will make it
J
possible to develop management strategies that enable an cfficient and effeetive supply of cement in the Angolan

market.

n general, the entitics indicated several determining factors and barricrs that have mainly hampered the
management of cement distribution in Angola. Besides, after analy zing the interviews, it was concluded that the

determining factors, in gener al. are related to those alveady mentioned in Table | and 2.

The factors and barriers in the Angolan CISC registered bellow are mostly associated with the weak development
of infrastructure and logistes. According to Deloitte (2018), the weak evolution of the logisdes sector in Angola

has limited the efficient movement of people and goods, thus compromising the development ot the country,

In the following sections, the rescarch questions will Be discussed based on the result of the analysis of the

interviews and some escerprs from the respondents’ original responses w ill be included.

el b e b
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[l of tax meentives and government support

Low use of informadon technologics

Manual loading and unloading of cement in factorics

Lack of collaboration, integration, flexibility, business effectiveness, poor job security and poor communication berween CC

[ack of rail and maritime wansport network

Cement price

Rising fuel price
Fistence of dumping and influence management in 5C
[ igh freight cost

Lack of foreign exchange in the country

Iistension of Angolan territory

Table 4. Determining factors and batriers mentioned by the Angolan entities

6.1. Ministry of Commerce, Industry and Public Works

Interviews with ministerial entides showed that in Angola not all Ministries have Institutes that can carry out their
strategic plans, given that the ministerial necwork is centralized. This particularity also covers the Ministry of
Commeree, Industry and Public Works, that is. these ministries lack competency o interfere m matrers relating to
the production, distribution and sale of cement in Angola, Therefore, these ministries have little information about
the strategic management of the SC of the ACL Even so, the 7 entity mentioned that the aspeets mentioned in the
interview guide are really determining factors and that this study will certainly help to unprove the SCM of the ACL
Also, the entity /4 underlined that the aspeets addressed in the interview guide are all determinant factors tor the
effective SCM, likewise states that according to the data contained in its databases, the installed production capacity
of the ACH is almost Y million tons of cement per annum, while consumption in 2015 was 6 million tons and in
2019 was around 2.5 million. Flowever, it fails 1o accurately characterize the degree of applicaton of the factors in
the SCM of the ACL

6.2. Cement Companies, Retailers and the Ministry of Transport

Regarding the installed production capacity of the ACL the entitics converge by admicting that capacity and quality
are determining factors for the effective management of the ACL Bug, they ditfer as to its sufficieney. Some say that
the installed capacity is not enough to cover the country’s reconstruction needs, others say that the installed
production capacity is sufficient to cover market demand. Each of these entities justified its position by presenting
the following arguments:

“Lsnt peraissible for - Lngola, as a comptry with so waiy szineral resources lo have adobe/ sid Deies on the oulsfivis of e
cupitead, st persisiibile that consideralle part of the ~ugols population doesin’t have a biock boise” [#)].

“Lin the interior of the comntry, we spent months without cemenit and for that reason the price tends to inerease. Normally onfy cement
Srone FCRS and Cinenfort appears bere, onr colleagies in Laanda say that cven there in the capital of the contyy, ccnsent isn 't
alays available in informal markets” i)

“Cenrent is frndamental for the reconstruction of the conntry stecped in 27 years of civil war, it is a pivat for the develupuent of
Angolan soeiely. The goversiment can desion several progranss, bt if’ it it proactive in the CL, there will be no veconshyiction in
Angola. The national copent production capacity is still not cnongh to cover the recanstintion of . Angolan infrastructure, in
addition tn #he_fact that the popalation is growing. e addition, the - Tngolan voad nebrork stff has wo concrcte bridges, and
duprovised melad bridges that were ased as a supplesveid in the past don ¥ support smnch weght™ [7].

Al Angolan CC hare 50%0 idle capacity, althongh there are provinces withont a large coment market die fo the poor quality of
roads " [&], [4).
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As for the SCs, Angolan CC used the direct channel to supply the construction companics and the indirect channcl
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cavent consiplion is arosid 2.5 peillion tons™ |4, |4

to supply the retailers. Tlowever, the poor quality of the infrastructures, the manual loading and unloading of the
cement practiced in the factorics and warchouses represent the main problems and risks faced.

For the SC of the ACI to be cfficient and effective, public entties need o ade Pt a more proactive action in the
construction and repair of infrastructures. CC also need to be more proactive. The more united they are, the more
cthicient and etfective they will be. According to Sharma and Khanna (202( N, CISC s limited by time, location and
the lack of use of technologics. Achieving success in the SC depends on coordination, communication and

collaburation beeween channel partmers. For example, during the interview the entities underlined the following:

“The SCof the ACT practically does wot exist. Tach coment compeny in - lngoke saves itself as wmch as possible, cach forms its
o SC, 1his bebavior bas made the process of production and distribution of cement in Angoda very difficult, the lack of an
integrated lygistics fvstew, the lack of collaboration betweanr the entities of the SC in the ~1ngota sty bas bempered the €
activities. For example, if a given cement company wants fo lake a cment contain v frons Bengstela 1o Iluanibo, it will hare to pay
the rental of the roud-trip lransport, althowgh, i’ there were collaboration and anlegration, maybe another producer necded tn lake
bis produwct frowr Husambe to Beugarele and would pay the retura costs” (4]

D tu the fack of integration and collaboration in the Angola marke, the tucks start frons the foaded origing aind relirn emph,
this vepresents a great failnre on the part of the nranasers, becanse, o the return, there are aithy costs with fitel and wear of
rolling patericl” 5],

\nalyzing the nature of the determining factors identificed, it appears that they essentially depend on two disdnet
entties. On the one hand, the factors thar depend on the government as the ultimate entity responsible for their
development (training of human capial, requalification and construction of road, rail, port, alrport infrastrucures,
restructuring and monitoring of the country’s financial system so that there is fi reign exchange, investment in
tclecommunications, market development, cic)) and, on the other hand, clements thac depend on the relationship
between public and private SC entities (collaboraton, integration berween stakeholders and competitivencss
factors). Zaile and Girtau (2016) assessed the competitiveness and sustainability of the Kenvan Cl through the
analysis of qualitative and quantitative data. The authors concluded that the development of SC determines the

profits of CC. The greater the development of the infrastructure, the greater the performance of the CISC,

Regarding collaboration, integration, agiliy, efficiency and cffectivencss, Angolan companies say that the lack of
collaboration and integration made them less efficient, effective, agile and also damaged the structure of the

market. The market shouldn’t he predatory, but collaborative and integrative, ’
“Withont collaboration and integration, it is difficalt to oreanize the market” (1]

A CC with greater financial capacity contime fo sell cement befow the production price i consent prarkets with less financial
capacily, they will be gaining marketing, but CC with loss financial capacily until a ccrtain moment will start o siraiole and will
not be able to sell, this cansing the dismissal of workers, dosnre of Jactories, foss of investments aid tax: collection by the State.
Collaboration Is needed 50 that there is batance, so Hat there is lealtlyy comgpetition and the consimer bitys cenent at a fow price. If
2 15  predatory compedition, in the long run all CC will lose out. Wihen it comes to integration with the State, CC need conditions,
raeiel andd preblic safery™ 7).

“Unfair competition, influenee trafjic, the existence of dumping and the practice of some prices wedl below the eost of production
represent free frade aititides. If the mearket doesn’t allon the combination of prices, then it must also ot combine marketing or
selling below the cost of production” [i,).

The relationship berween determining factors is so intrinsic thar the puor performance of one of them
automatically influences the remaining factors, For example, if the quality and capacity of the infrastructures are
not good, the distribution management will be limited and this automatically limits producdon, which in tura limits
the ability to respond to customers. Likewise, if credit availability has no agility, the CC may not be able o buy raw

materials on the internadonal market. If the human eapital used in factorics is not well qualified, the CC may
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produce low quality cement, which will be rerurned by the clients and consequently, nerease the company’s tisk of

losing clients.
NCC t distiibute coment to the interior of the comntyy nse frains whose ruiliay paths hare meny limitations. If a coent conpaiy
orders o magens to ransport the govds within hwo days, it will wily be granted wagons » ithin 13 days. There is a lot of demand
Jor coment i the - ngolan market, but neola’s vail transport docsn ! have crongh capacity to transport cavent when siceded,
Entreprenens de wsand a dot of vl Fransport services, bt they: deon 7 hewwe the caprrcity 1o respond” | F).

“Inn . NAngola, there are oiby three raibvay lines, all in the pavallel direction, without connection beweerr them in the North-Sonth

direction, Hamerer, in the fitatre there will be a connection in thiis divection threnah an ongoing project” |4).

Managing the SC requires planning, organizing, coordinating and ¢ ntrolling production and distribution ACLIVITICS,
always ensuring that products are available at the right dme and in the right place when necessary. CC can
restructure their supply networks, but it the infraseructures aren’t good there will always be factors or barricrs that
will make it difficult to supply the communities with cement. For example, an entiry stressed the following during

the interview:

U Nngoks bad a rail netn ark it wonld facilitate the distitbution process wiid vecsce visks. T Anwoka the greatest sisk cones from
road infrastractures, it sprovincial roads hare oitly one nariow Lante i cach direction, withont scparators, without sigus, cansing
ey accidents and insecuripy in nobilily. The quality and capacity of ~lugolan infiastictiores are still precariois Lngala weeds a
railgy network, the vaibrars that Angola bas aren’t eonsiected. Withont infrastrictinres, it isut possible to distribute comeit
tironghont - \ngola. Good infrastrctures redic travel tine and winimize costs. The sale price of cenment in the Liggolan sarkel is
Sindanental, it mist ol be exapeerated, there st be flibility and smechanisms Hat hielp the country t aron” | ]

lor CC, geographic I scation is a factor of competition between them in the Angolan market. Aecording to them,
cement plant must be installed near the port or near the Imestone mine and must be connected by a road and rail
network, Tseng, Yue and Taylor (2005) hold that withour well-developed transport systems, logistics would not
contribute significantly to s sciery. A good transport system pro wides logistical efficiency, reduces operating costs

and promotes quality of service. Tn this regard, during the interviews conducted, several entities reported that:

“The capacity and qualily of the infrastructures and the mades of transport are the determiniie cheuents, as they constitute majority
of #he probicis of e Anoelan SC. The couptry % roady are bad, the peripheral nephlborboods aren't paree, this waking it
difjicrlt fo supply sntail fraders™ |7

“Ihere is no structural link between road infrastrsctures i sban and roral areas, farms and industrial centers, especially in the

Newth, the railway line does 1ot work™ [4].
A ruil metwork ic sorely misspel in fhe Angolan marke!” [4.]. ’

o~

“Angolan infiastructures lack qualities required by 5. ADIC, the ceometry of Angalan roads still folfows colonial finres wden there
was not snch flow of peaple and goods. Currenth, sods st be sade 1o international standards. The curvature of . lugolan s
roads doesi’t allow the mability of traffic; the angles st le 1 vdested 1o allon fracks 1o wanenver” [5].

The development of the SC for the ACI depends heavily on the devdlopment of logistics and transport

infrastructure. Unlike civil construction companies that receive cement directly from faciories, small consumers in
different and remote regions cannot always have the possibility to have cement in their communides due to the lack
of adequate transporg, the long distances to be covered and the prices charged. Theretore, given the importance of
cement for the construction of housing for the population, CC must urgently adopt strategies that allow the
cement to flow more easily and be supplied to communities in a more proactive and agile way. Among those

strategics, the installation of warchouses close to local markets should be highlighted.
“Warehonses are very imporiant to serve the ciid consunren; sk thens not fravel loung distances” [4.].
N archottses ave very important; sone will be installed on the sy lines fo assist industricl bubs™ |4,

“Coment in ol can be allocated to road transport orer 100 Ko, bt 1.000 Ko bs a distance well abare the arverage, so il s

fecessary fo svtall warchonses™ |4,
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“Uhe SC of Hhe ACL is manaved within what is posible. the cowitry i rery hage, 1.200 K wide aned aciess to the interior is

difficnlt, senerating agaressive costs, the faclories wvre nstalled o the ~\ngokan coast becanse linestone is in the coast™ [0

According to Owen and Daskin (1998) and Onstein, Tavasszy and Damme (2015), to face the challenges of
transporting goods o the right place, ar the right time and the right price, companies must create effective

distribution structures, systems that allow the flow of goods and the easy movement of populatdons to warehousces.

Regarding the importance of 1CT and its application in the ACIL all the interviewed entities c msider [CT a
determining factor for SCM of the ACL According to the interviewee's, currently without ICT it is not possible to
work proactively. CC are only efficient if they have full control and, good cantrol isn’t done manually. Companics
can only improve what they master and can measure. Currently, in the ACL, even the mills are monitored on a

computer basis from a centralized control room.

“ICT s are important. Between 2010 and 2015, the Inititut lried to equip the focomotives with GPS, wnfortunately i was miable
to follow the train’s trajectory from origin fo destination die to te lack of antennas aloig the raihvay lines, i cerlain locations e

commmnication sichal drops” [4].

TCT 5 are essentiol. The corrent needs arve infrastrnctures, waichonses, hipwan capitad formation for the CL ICT and distibution
apacity. Unlike us, others CC haven't constant conmnaication with cistomers, ey depend on the reaction of custoniers, i Jactor
feads themr to Jose many anstomers. We go fooking for custonners, we make constant visils fo customers: and leach then atles

lechniyues, we frain local young people and put thens to work with s bere at the factory™ [4].

As for the price, quality, response time, fexibility, agility, services, process variability and differentiation, the entitics
interviewed consider that all these elements are determining factors, but differ in the order of importance. Tor
some, price and qualiyy refleet a greater impact on achicving competitive advantages in the competing market.
Other entitics consider that the reliability, price and variability of the process intertere in the pre duction cost, but

agilicy is the most importane determining factor.

In general, CC and retailers pointed out that the main factors in the sale of cement in the Angolan market are price
and qualicy. Builders warch over qualicy, while retailers warch over price. However, the entties [4] and [4]
emphasizes that the Angolan government does not interfere in the stipulation of the price for the sale of cement
practiced in the Angolan market.

7. Conclusion and Future Work

The CI is a fundamental pillar for modern societics since it produees cement, the main raw material used in the
construction of housing and other infraseruetures. Iis SC presents complex and hermetic trade-offs, especially in
developing societies, as is the case of #Angola, torn by 27 years of civil war. In general, it seems restficted
construction professionals and logistics. However, SCs that are not very efficient or effective she wld be managed
with great caution. And this is only possible if the factors that determine their strategic management are identified
and their narure and complesities are understond so that the impasses thar arise when distributing cement to

communitics are more clearly resolved.

The study, in addition to allowing the identification of the determining factors, also made it possible to understand
that the barriers that hinder the distribution of cement in the Angolan market are strongly interconnected to each
other and are also mainly associated with the poor development of the infrastructures, the poor development of
the logistics, the lack of communication and integration and the poor qualification of human capital. Without good
infrastructures, it is difficult to distribute cement to communities, instead of minimizing costs, vou risk increasing
them. Thus, this study can help decision-makers to develop strategics that make it possible to have an efficient and

effective supply of cement in the Angolan market in the short, medium, and long term.

This study contributes significantly to the improvement of the decision-making processes relared to the straregic
management of the supply chain of the cement industry, identitving the determinants to the distribution of cement
and barriers that have limited the distibution of cement, as well as the growth of companies linked to this sector.
The identification of the existing gap in this sector, the determining factors and the barriers cc msttute the main

finding of this study, while the main advantage consists in the fact that this is the first scudy carried out exhaustively
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in the context of the Angolan cement market, which in o way brings contributions or clucidations that can help
improve the performance of the supply chain of the Angolan cement industry.

However, the greater the number of entides interviewed, the greater the knowledge about the required approaches
and strategics to help to improve the performance of the CISC. Thus, in order to have a broader view on the
determining factors and barriers of this sector, in future research, entities linked to the CISC on other African
countics could also be interviewed. Also, a cross case study deployment, including cntities belong to several
echelons of the Angolan CISC, grounded on the results achieved in the present rescarch.

Still regarding the future, the authors of this rescarch intend to develop a work thar aims to identity the marketing
channels and the distribution channels steategies that best fit the Angolan cement market contest, o be
subsequently developed and thus enable in the short, medium and long term an cfficient and effective supply of
cement in the Angolan market.
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Annex A
Interview protocol

w N" Questions for the entities

| Du you consider the capacity and quality of the production in the Angolan cement mduam as determining factors for the
eftectve management of the supply chain? Why?

2 | What other factors d(: you consider determinant for th effective management of th \ﬁm ;hm cement ~uppl\ chainz

3 Do vou consider thc current cemeit pmducncm capacity sufficient to cover national e m,sumptumf (c\‘cq‘n the Ministry
of Transport)

4 How many supply l(_\ ¢ls are there in the supply chain of the Angolan cement/cement mduxtr\ and how arc they c;rgami(d‘

5 \\'l'mt are the types of distibution channels normally used in the Angolan goods/ cement and services supply chain and
how are they organized?

N

[n thc managenient of t]k \ngg ll'm supp]\ chain, w h'\t risks do you C(lﬂ\ldt‘l‘ o be th‘Cl‘-l\C in thc allocation of cement to

Do vou m\idu the capacity and quality ot the intrastructures and me ulu. ot Ir.m\pmr in \I‘IU(Jll as LL\ factors for rh(,
management of the aup ply chain for the Angolan l”L{U"U\jCkrnLﬂl indusuy? Why?

8 How do you rate the quality of \n”( la’s infrastructure? What is the degree of connection berween mh.m mml farms md
| industrial centers?

9 | What mechanisms docs vour organization use (o promote/ensure the disgibution of cement/goods to the provinees in
the interior?

s supply centealized or decentralized?
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L0 Do vou consider collaboration, integration, agility, effectiveness and cfficienc in the supply chain of \ngolan cement
companics 10 be determinant factors in the management of this chain? Wy ?

LT Whatis the degree of application/ development of thiese factors in the supply chain management of the \ngolan cement
industry? What are the benefirs of mergers and acquisiions in the Angolan industrial scctors

Do you consider the warchousing as a determining factor for inereasing agility and cfficiency in the management of the
distribution of cement goods in the Angolan markee Why?

15 Do you consider information techne lagies to be decisive factors in the management of the Angolan cemene indusiry
supply chainz What is the degree of their implementaton in vour sector?

L4+ Do you consider raw matetial and labor as fundamental facrors for the manasement of the Angaolan eement indusery
supply chain? What is the level of develr pment of these factors in the Angolan nuarker?

15 Tow casy s it to acquire and transport the neeessary raw matertals in the Angolain market?

16| Do you consider the geographic location of consumer markees as a determining factor for e mpetition between cement
companies /entities in the Angolan industry? Why?

17 In the following list, what factors of ¢ 'mpetitiveness do you consider determinant for the achievement of c nipetitive
advantages for the (your organization)/ industries vis- vis the c mpeting market
Price O qualiy O response time O fAexibiliey O agilie O service O reliabiliy OO process variabilicy O
difterentiation OJ

I8 How reliableis the Angolan cement industry supply chain?

19 How do vou describe the demand for the products you produce/scll? Ts it seasonal /variable? (only for cement ¢ IPANICS
and retatlers)

200 How is the cement distribution planned in the Angolan markets What modes of transport do the cement companies
prefess Why?

21 Is it common to have retarns from the products that you produce and /or sell from customers? (eement and retailers

only)

22 How big is the supplicr base of your organization and how important is it for an cffective and efficient SC management?
Tha is how many suppliers doces vour organization collaborate with? What are the eriteria for selecting suppliersz (only for
cement companies and retailers)

72 N ] v

23 Whatis the perspective of implementing the production of other products derived directly trom eement and inherent o
the urbanization of Angolan citfes?

s = 3 i 5 s
[ournal of Industrial Fnginecring and Managemient, 2022 (5 WLty
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Abstract:

Africa has nine transit corridors, two intra-regional corridors and two main east-west
corridors. Africa accounts for about 13% of the world’s population and includes 54
countries, of which 38 have coastline access along the continent’s 30,490 Km of coastline
and 16 are landlocked. However, 90% of the volume of cargo between Africa and the
world is transported by sea, which typifies the importance of port infrastructure in
economic development. This research presents a comparative analysis of the port
infrastructures in the Southern African Development Community (SADC) based on the
weight capacity that the ports support, waiting time for ships in ports, the connection of
infrastructure networks, the growth of GDP per capita and the entry of ships in the
country during the year by type of cargo. Similarly, determinant factors of port
infrastructure management were identified. The objective is to characterize the
competitive position of Angolan’s port infrastructure in the SADC context. The results
show that Angola’s port infrastructure is not the worst in SADC. However, the lack of
good roads and railroads reduce its competitiveness in relation to Namibian and South
African port infrastructure.

JEL: R40; R41

Keywords: Angolan port infrastructure; port infrastructure in Africa; competitiveness;
economic growth and development, determinants factors

1. Introduction
Studies on the competitiveness of port infrastructure have grown significantly since the

1960s (Woo et al., 2011) and (Munim & Saeed, 2019). The increasing competition between
ports is focused on the logistical performance of terminals. The changing conditions of
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competition raise questions about port management policies and strategies. The term
competitiveness stands for strategic development, innovation and progress in port
logistics (Munim & Saeed, 2019).

Angola is located in the western region of southern Africa, south of the equator. It
has an area of 1.246.700 km?, its coastline extends for 1,650 km and has a land border of
4.837 km (ANEME, 2016). Its length from north to south is 1.277 km and its width from
west to east is 1.236 km. it is bordered to the North by the Republic of Congo and
Democratic Republic of Congo (DRC), to the East by the Republic of Zambia and the
DRC, to the South by Namibia and to the West by the Atlantic Ocean (Portugal & Angpola,
2016). The country is the seventh largest in Africa. Despite its long continental border of
84.837 km, its connections are limited by poor transport infrastructure (Haddad et al.,
2020). Along the coast, the lack of good port infrastructure has hindered the distribution
of cement, which is one of the main components for the rebuilding of infrastructure
destroyed during the civil war (Campos et al., 2022) and (Campos ¢f al., 2023).

The war devastated the country and destroyed most of its economic infrastructure
(Pushak & Foster, 2011). The ports of Luanda, Lobito, Cabinda, Namibe and Soyo serve
the highly import-dependent economy following the collapse of domestic industry and
agriculture (Porto & Clover, 2003). The reconstruction of port infrastructure began after
the civil war (Jensen, 2018). However, in terms of infrastructure and logistics Angola still
faces serious difficulties in achieving the levels of service delivery desired by customers.
The Angolan logistics chain is composed of small players with a poor supply of customs
and road transport services (Deloitte, 2014). Despite investment in transport
infrastructure, the levels achieved are still far below what is needed to close the gap. The
most important seaports are Luanda, Lobito, Namibe and Soyo (ANEME, 2016) and
(Haddad ef al., 2020).

Given the importance that port infrastructure in Angola has assumed, both as a
determining element in the commercial context and as the country’s window to the
world, it is essential to identify its competitive position in the context of SADC port
infrastructure, as well as the factors that determine its competitiveness. To this end, the
following questions were raised:

1) What factors determine the management of port infrastructure?
2) How competitive is Angola’s port infrastructure in the SADC context?

There are very few scientific articles that address the state of Angola’s port
infrastructure and its competitiveness in the SADC context. The existence of little
literature signals a deficit that somewhat hinders the understanding of this situation.

This paper is organized in six sections. Section 1 presents the objectives, research
questions, and the justification of the need for this research. Section 2 presents the
literature review, addressing the nature of port infrastructure, its classification, and the
types of terminals. Section 3 presents the research methodology. Section 4 presents the
state of African port infrastructure management, and the main trans-African corridors.
Section 5 presents the analysis and discussion of the results, and section 6 presents the
final considerations.
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2. Literature review

2.1. Port infrastructure

Port infrastructure is crucial for trade. However, its development is quite costly (Aerts et
al., 2014). More than 80% of international trade by volume is carried out by sea (Mokhtari
et al., 2011). Port activity is related to the movement of goods from port to terminals and
from terminals to different destinations (Montwill, 2016).

Port are critically important nodes in the global supply chain, port authorities
focus on increasing their efficiency and effectiveness (Nuzzolo of al., 2013) and
(Caldeirinha et al., 2020). A portisa deep-water geographic area where ships dock to load
and unload goods (Dwarakish & Salim, 2015) and (Alrukaibi et al., 2020). The economic
relevance of ports stems from the fact that most of a country’s foreign trade is conducted
by sea (Gonzalez & Trujillo, 2008).

2.2. Classification of ports
Ports are built based on the characteristics of the soil and the depth of the water. The quay
and breakwater are artificial structure erected to protect the harbor area from the waves.
The breakwaters are made up of large stones to stop the sea waves. Berths, on the other
hand, are structures intended directly for attracting ships and are equipped with
appropriate equipment. Berths are divided into fixed and floating. Berths can be for
cargo, passengers, or ship repair. In general, ports are classified as seaports and dry ports,
Ports positively impact the regions in which they are located and in adjacent regions. A
seaport allows landlocked regions to better engage in regional and international export
and import activities (Yudhistira & Sofiyand, 2017). Seaports provide services to shipping
companies and cargo owners. Ports are involved with governments, port
administrations, carriers, agencies, shipping companies, and unions (Esmer ¢t al., 2016).
Dry ports, on thg other hand, are based on seaports and are classifiecj as: distant,
medium, and near. This classification helps shift road freight to rail traffic modes, reduces
congestion around the port, and facilitates improved logistics solutions for carriers
operating within the port (Roso et al., 2009). Dry ports are inland terminals that are
strongly connected to seaports by road and rail. Dry ports function as extension of
seaports to facilitate the movement of cargo between seaports and inland (Nguyen &
Notteboom, 2016) and (Rodrigue & Notteboom, 201 2). The decision where to locate a dry
port requires analyzing the entire supply chain (Awad-Nufiez ef al,, 2016).
The factors that influence the location of a dry port can be economic or no-

economic, quantitative or qualitative (Nguyen & Notteboom, 2016). But, are necessary:

e quality of port infrastructure and port development;

* institutions that regulate the development of infrastructure/superstructure; and

e division of tasks between the public and private sectors (Jacobs & Hall, 2007).
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2.3. Types of freight terminals

Terminals are operations stations that handle two or more modes of transportation.
Terminals have equipment for loading and unloading containers, the length of the port
and the depth of the channels determine the size of the vessels that can operate in it
(Cosco, 2017). Each port has several terminals and they are operated by one or several
operators. Container terminal operators are companies that operate one or several
container terminals in a port. There are two types of private investors in container
terminals: pure stevedores such as, HPH, PSA and DP World and global shipping
companies that want to integrate the terminal operation into their business activities (Yip
et al., 2011) and (Yeo, 2015).

The following three types of cargo terminals are distinguished: Satellite terminals
(A), cargo centers (B), and transfer centers (C). For inbound or outbound cargo flows, the
land terminal is the first level of a functional hierarchy that defines its fundamental
(activities it serves directly) and extended (activities it serves indirectly) hinterlands.
Satellite terminals tend to be set up within 100 Km of the port (Rodrigue & Notteboom,
2012). Terminal operators deal with a number of logistical problems. One such problems
is the scheduling of quay cranes, which are the port’s most valuable resources. Marine
container terminals are major infrastructures in global supply chains (Castilla-Rodriguez
et al., 2020).

Container terminals are derived into three main areas quay, vard, and gate (Ries
et al., 2014). One of the biggest challenges for container terminals is the modernization of
cranes. As the size of ships increases, it is necessary to invest in larger cranes that can
reach out to pick up the container farther from the quay. Ports are pressured by shipping
companies to invest in the equipment or be excluded from major east-west trade routes
(Yeo, 2015). Accessibility to seaports can be measured by the distance to the nearest port
and the number of ports within a distance of no less than 200 km or more than 400 km.
the hinterland is a location where a terminal offers its services to customers. The 10c;1tion
of the dry become a strategic issue to assist the logistic system of the dry port becomes a
strategic to assist the logistics system of a country or region (Awad-Nugez et al., 2016).

Pier length, vard area, type of operating system, yard cranes, geographic location,
connection with rail lines and road network are key elements to promote the efficiency
of a port or container terminal (Fancello ¢t al., 2014) and (Ghiara & Caminati, 2017). In
general, there are many factors that affect cargo flows in ports such as: (1) economic
factors, (2) politics factors, (3) geographic factors, (4) industrial production factors, (5)
supply chains and logistics factors, (6) port organizational factor, (7) port service factors,
and (8) port competition and hinterland factors e hinterland (Othman ef al., 2020).

Containers are not commodities, they are standard-sized boxes that facilities the
organization and transportation of goods to other modes of transport (Conzdlez &
Trujillo, 2008). The capacity of the port determines its choice by shippers. The volume of
containers handled by cranes/hour in the port has grater relevance for shipping
companies over geographic location (Kawasaki ef al.,, 2021). Terminal customers value
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reliability, flexibility, availability, time, cost, control, and after-sales support (Wiegmans
et al., 2015).

2.4. The impact of port infrastructure on the economy

There is a high synergy between the port economy and the regional economy. On the one
hand, the port economy has an overall effect and can effectively drive the development
of the regional economy, on the other hand, the regional economy promotes the
development of the port economy through its labor and resources that the port economy
needs to move.

The benefits of the economic impact of a port are manifold (Wilmsmeier ef al., 2006)
and (Wilmsmeier & Sanchez, 2017). Ports add value and generate jobs directly and
indirectly. The economic benefits of port infrastructure are used by port authorities to
justify raising financial resources to invest in port expansion projects. The types of port
impacts are assessed in terms of output, employment, income, and value added. In
general, the direct impacts correspond to the economic impacts generated by the
construction and operation of the port. Indirect impacts correspond to the effects on
suppliers of goods and services (Santos et al., 2016) and (Jouili & Allouche, 2016).

Seaports are the main entry and exit points for bulk products (coal, ores, and crude
oil) to non-bulk items (vehicles) (Michal et al, 2017). With the development of
international trade, more than 80% of trade in volume and more than 70% of trade in
value are managed at seaports worldwide (Chenhao et al., 2020). In the past the
transportation of packed cargo took months to reach the destination, nowadays it takes
only a few weeks (Ghiara & Caminati, 2017). Due to the loading and unloading
equipment already involved in other activities at terminals, the average waiting time it
takes a ship to be unloaded can range from hours to days (Rusu, 2015).

Thus, although port efficiency varies from port to port, the services required at
terminal are crucial for commercial t}'ansactions. For example, according to Clark et al.
(2004), until 2004 the most efficient ports in the world were Singapore and Hong Kong,
while the most inefficient were located in Africa (Ethiopia, Nigeria, Malawi) and Latin
America (Colombia, Venezuela, Ecuador). Today, seaports still face high challenges,
especially in managing container ships (Hsu ef al., 2020).

The efficiency and effectiveness of port infrastructure significantly impacts the
circulation of the economy, boosts the country’s economic growth and development, and
promotes the port’s image. Port terminals handle hundreds of container units during the
year, if the terminals are not well equipped, the volume of transacted flow can negatively
affect the management services of these terminals.

3. Material and Methods

The present study used the unsystematic literature review based on the approach of
Green et al. (2006), Yuan & Hunt (2009), Gasparyan et al. (2011), Hochrein & Glock (2012)
and Ferrari (2016). Searches were conducted in Scopus, Web of Science, Science Direct
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and Google Scholar, using the following keywords: “Angolan port infrastructure”, “port
tifrastructure”, and “African port infrastructure” . The followi ng filtering criteria were used:
(1) publication years: 1990 — 2020; (2) document type: article; (3) source type: journal; (4)
language: English. All extracted articles were manually analyzed in light of the following
inclusion and exclusion criteria: title analysis, research area, keywords used,
contributions, and main results.

Regarding the method, in this work was used the qualitative comparative analysis,
which is an analytic technique which combines quantitative and qualitative
methodologies. The technique originally focused on small samples but further
development has allowed its application to broader contexts (Ragin & Rihoux, 2004) and
(Roig-Tierno, 2017). The drawback to the method is the impossibility of generalizing the
results to other similar cases. However, currently, in addition to being based on case
studies qualitative comparative analysis of empirical data for the generalization of
analyses considering possible replication in subsequent studies, and constructing logical
propositions as a result of the qualitative study of the phenomenon in question (Ragin,
2008), (Woodside & Zhang, 2012) and (Roig-Tierno, 201 2):

4. The development of African port infrastructure

Analyzing the efficiency and effectiveness of port terminals is key to raising port
performance (Othman ef al., 2020). A port's operational reputation is based on objective
factors (infrastructure and supply chain efficiency) as well as subjective factors (reliability
and level of corruption). Currently, 80% of African trade transits via ports (Caschili &
Medda, 2015). Thus, the larger the port, the higher its level of competitiveness. In general,
the characteristics to be evaluated are those with depth water, berth and terminal length.
Ports with better infrastructure are these with deep water, long berths and terminals
(Dyck & Ismael, 2015). )
4.1. The Angolan port infrastructure

There are seven seaports in Angolan, four of which are deep water (Luanda, Lobito,
Amboim and Namibe) and three are shallower (Malongo, Soyo and Cabinda). According
to Muzima (2019), Luanda, Cabinda, Lobito and Namibe are ports that make the country
a regional transportation hub for neighboring landlocked countries.

Luanda with 11 berths is the most important port and receives 80% of imports,
especially container trade. The second most important port in the country is the port of
Lobito. Most of Angola’s port are limited by factors such as, poor management, low
container flow and poor connection with rail lines (Golub & Prasad, 2016). The capacity
of the port of Lobito has been expanded, but its utilization rate is still less than 25% due
to the lack of roads and railroads that would allow it to be connected to neighboring
landlocked countries (in particular Zambian mining companies) (Muzima, 2019). The
port of Malongo is most used for the provision of services to the offshore (0il and gas).

<
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The port of Luanda is the country’s main international trade route. It has 2.738
meters of quays (six berths)), 19 warehouses of 55.500 m?, a land area of 792.219 m? and
allows for the berthing of 17 vessels. Until 2011, the draught of the port was 10,5 meters,
considerable for ship of about 30.000 deadweight tons. But the depth in Luanda Bay
exceeds 20 meters, potentially allowing ships with more than 150.000 tons of deadweight
to enter the day. The port is protected by the large Luanda Bay. In addition to container,
bulk and general cargo berths, the national oil company Sonangol operates an oil terminal
adjacent to the port (Bank, 2005) and (Pushak & Foster, 2011). In order to maintain control
of container flows, the port of Luanda is assisted by the dry port of km 30 and they are
connected by road and rail.

The port of Lobito was modernized and expanded with a container terminal, a
mineral terminal, and an oil terminal. By 2014 the port had the capacity to handle 3.7
million tons which would be expanded to 4.1 million when the Benguela railway was
operating at its full potential (Duarte et al., 2014). The port of Cabinda has severe
operational limitations for large ships and dredging and major rehabilitation works on
berthing facilities, warehouses and sidewalks. The port of Malongo, on the other hand,
supports the export of oil offshore Cabinda (Bank, 2005).

4.2. Competitiveness in the African port sector

Given the importance of the port of Luanda for goods from Angola, DRC, Zambia and
Zimbabwe, the port of Luanda has become one of the fastest growing ports in Africa. The
growthin demand in the first decade of the 21st century has generated serious congestion
at the Luanda ports general cargo terminals and container traffic, with traffic volumes
increasing from 30,000 to 346,000 (Pushak & Foster, 2011).

The entire Atlantic coast up to Cape Town in South African is characterized by a
back of indentation, with only a few natural harbors at Dakar, Freetown, Lagos, Lobito
and Walvis Bay. Modern seaports on the Atlantic coast of African can be classified into
natural and man-made ports. Natural ports were dredged and expanded to
accommodate larger ships, while artificial ports were built for strategic reasons. Port
development was aligned with the construction of railroads and highways (Olukoju,
2020). For example, the Autonomous port of Cotonou has been the lifeblood of Benin’s
economy since 1910, it is a pillar of socio-economic development. Benin occupies a
strategic position among the coastal countries of West Africa. It is a natural corridor for
the transport of goods to and from Niger, Burkina Faso, Mali, Chad, Togo and Nigeria
through the Port of Cotonou. Until 19th century, Benin’s maritime trade was conducted
at two points on the coast: Grande Popo and Ouida. After the record of many losses of
materials and human lives, the wharf was built in Cotonou in 1891 (Alexis et al., n.d. )

Dyck & Ismael (2015) evaluated the competitiveness of major West African ports
(Abidjan, Cotonou, Dakar, Lagos, Lomé and Tema), using the Analytic Hierarchy
Process. The results show that the port of Abidjan is the most competitive due to its
efficiency and performance, infrastructure and political stability. The Lagos Port
Complex, the largest port in West Africa in terms of Scale and throughput, ranked fifth
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behind the ports of Lomé, Tema and Dakar due to political instability. The port of
Cotonou in Benin, on the other hand, was the least competitive because port competitive
in West Africa excels in door-to-door delivery. According Malchow & Kanafani (2004),
location, port characteristics and ship characteristics determine the selection of a port in
port competitiveness.

The port of Luanda had long delays and poor performance relative to other
African ports. Container dwell time (12 days) was twice as long as Durban, the best
performing port in Africa and rivaled only the underperforming ports of Mozambique.
Truck delays (14 hours) were more than twice as long as other SADC ports. Crane
productivity was lower than other Southern African ports. The handling rate at the port
of Luanda was among the higher than that charged at the port of Mombasa (Kenya) and
25% higher than that charged at Durban (South Africa). The bulk cargo handling fee was
also high compared to other African ports (Pushak & Foster, 2011). But after some years,
Caschili & Medda (2015) analyzed the attractiveness Index of 41 container ports in 23
African countries with data from the period 2006 to 2010. Their results show that the port
of Luanda is not among the worst on the African continent.

Namibia has two ports (Walvis Bay and Liideritz) which handle over 6.5 million
metric tons of cargo. Walvis Bay is Namibia's main port and the only deep-water port,
its depth is 12.8 meters and can accommodate container ships with a maximum capacity
of 2.400 tons. Walvis Bay Harbor has a new cargo and container quay wall that is 500
meters long and the channel has a draft of 8.15 meters, which can accommodate ships up
to 150 meters long. This port handles over five million tonnids of cargo per year, 20% of
which is containerized. The port of Walvis Bay is one of the preferred entries into SADC
because of its accessibility and agility, it offers less time. Namibia is connected to
Botswana, Angola, South Africa, Zambia, Zimbabwe and DRC (Namakalu et al., 2014).
Dyck & Ismael (2015) when conducting their study of the port sector on the west coast of
Africa, obs’,erved that competition and port selection are Closel}r related to port location
and throughput, which in turn affects the direct port calls of shipping lines. According to
Clark et al. (2004), the African ports that had severe delays at las until 2004 were: Ethiopia
(30 days), Kenya, Tanzania and Uganda (14 days each), Cameroon (20 days), Nigeria (18
days) and Malawi (17 days).

Cargo dwell time (the time between the arrival of the ship and the container
leaving the port facility) exceeds 20 days on average for ports on the African continent,
making them the most time inefficient. Companies that rely on just-in-time shi pments are
less likely to development in this environment (Refas & Cantens, 2018).

The time delays in African ports are due to the lack of modern equipment capable
of handling cargo quickly and the lack of administrative efficiency. Bureaucracy in the
handling of customs documents generates high transaction costs for companies and
wastes time. Thus, the more red tape there is at customs, the less competitive they become
for shipping companies.

According to Cullinane cf al. (2005), the efficiency of port is characterized by quay
length, ship turnaround time, ship stowage, crane throughput, and yard operations.
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These authors evaluated the efficiency of the world’s most important ports and container
terminal throughput is a determining factor in the contemporary global economy.

Omoke & Onwuegbuchunam (2018) analyzed costs per ship time in port, ship
turnaround time, crane efficiency, and frequency of ship call as determinants of port
competition in West Africa. The authors concluded that ports operating in the same
geographic range compete with each other, leading the less efficient ones to lose
customers to the more efficient ones. In the same vein, Kaliszewski et al. (2020) analyzed
the global competitiveness factors of container ports and hi ghlighted three factors:
quality of container terminal service, manpower, and adequate nautical accessibility. This
corresponds to the increasing size of container ships, which require Deepwater container
terminals and reliable port services. The shipping lines need hi gh standard services and
low risk of labor-related disruptions to maintain the hi gh level of service quality.

Today, ports can lose important customers if they have inefficient port
infrastructure (Notteboom & Winkelmans, 2001a). The market environment in the port
sphere is changing significantly (Notteboom & Winkelmans, 2001b). In this vein, Goss
(1990) identified five distinct forms of port competition: between port clusters; between
ports in different countries; between ports within a country; between terminals within a
port; and between modes of transport.

Currently, research on port competition is focused on these five categories (Munim
& Saced, 2019). Research indicates that the most important elements in port selection are
the number of trips, internal transportation rates, the port’s internal intermodal
connectivity, and the existence of container terminal (Dyck & Ismael, 2015). The
determinants in the port industry can be qualitative and quantitative (D’Este & Meyrick,
1992). Quantitative factors include route and cost factors and service factors, while
qualitative factors include flexibility and ease of use, port management, contacts, and the
level of cooperation between the shipper and the port (Rimmer, 1998).

Analyzed the competitiveness of port infrastructure necessarily implies
charactering the main competitiveness factors, since the relevance of a port depends on
its location, the market situation, and is perceived different by stakeholders (shippers,
forwarders, shipping companies, shipping agents, carriers, and logistics operators). The
stakeholders exert influence on the choice of the terminal and are guided by the different
competitiveness factors (Kaliszewski et al., 2020).

4.3. Determinant factors in port competitiveness
Ship waiting time, container dwell time in port, ship turnaround time, and crane
productivity are factors that represent a port’s efficiency and directly influence the
efficiency of shipping companies and other ports users (Dyck & Ismael, 2015). Three
factors characterize the productivity of port terminals (Trujillo ¢f al., 2018):

e the berths needed to berth the ships (measured in linear meters);

o the cranes used to load and unload the containers; and

 the surface area of the terminal which is measured in m2.

~]
(51}
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Cargo volume is also a determining factor, it measures the actual amount of cargo
handled at a port (Hales et al., 2017). As a rule, cargo volume is measured by the
movement of containers in Twenty-foot Equivalent Units (TEUs). In turn, the input
factors (the terminal’s quay cranes) affect the efficiency of the container terminal. Thus, a
terminal is efficient if it moves high amounts of cargo (container traffic in TEUs) in the
terminal. As a rule, the efficiency of port terminals is measured in TEUs per crane. But,
this measure does not evaluate the overall efficiency of the terminal, as it focuses only on
a specific aspect of the terminal (Notteboom ¢f al., 2000).

Several authors have identified different determinants factors that affect port
competitiveness. To organize them, a filtering methodology was used, that is, several
articles were analyzed and only those that cited certain elements as determining factors
in port competitiveness were extracted. Subsequently, the determining factor, author and
year of publication were transcribed in Table 1.

Table 1: Determining factors of port competitiveness

Authors

Starr (1994), Ha (2003), Song & Yeo (2004), Yuen ef
al. (2012), Malchow & Kanafani (2004), Dyck &
[smael (2015), Hales ef al. (2017)

Starr (1994), Yuen ¢t al. (2012), Parola et al. (2017),
Tongzon & Heng (2005)

Starr (1994), Ha (2003), Song & Yeo (2004), Yuen et
al.(2012), Dyck & Ismacl (2015), Parola ef al, (2017)
Starr (1994), Yuen et al, (2012)
Song & Yeo (2004), Yuen ¢f al. (2
[smael (2015), Hales ef al. (2017)
Song & Yeo (2004), Yuen ¢f al. (2012), Dyck &
[smael (2015)

Determining factors

Geographic location of the port
te )

Connection between transport infrastructures

Development of port infrastructure

Waorkforce stability

Port handling charges and/or fees (costs) 012), Dyck &

Volume of the load handled safely

Efficiency and effectiveness in the delivery of

T 2k - ’ :
port services (transit time, frankness, capacity
and reliability), strategic management of the port

Bennett & Gabriel (2001), Ha (2003), Malchow &
Kanafani (2004), Song & Yeo (2004), Teng ¢t al.
(2004), Tongzon & Heng (2003), Yuen ¢f al. (2012),
Dyck & Ismael (2015), Hales et al. (2017)

Wharf depth

Tongzon & Heng (2005), Yuen ¢t al. (2012)

Adapting the port to the current market

Tongzon & Heng (2005)

Product differentiation

Tongzon & Heng (2005)

Capacity and size availability Yuen et al. (2012)
Connectivity with the interior Yuen ¢t al. (2012)
Maritime transport services Yuen et al. (2012)
Terminal operators Yuen et al. (2012)
Personalized service Yuen et al. (2012)
Document simplification at the port Yuen ¢t al. (2012)
Damage to cargo and port skills Yuen el al. (2012)
Port Information Systems Yuen ¢t al. (2012)

Government policies

Teng et al. (2004), Yuen et al. (2012)

Information about the port’s activities

Ha (2003), Yuen ef al. (2012)

Port response time

Ha (2003), Hales ct al. (2017)

Vessel characteristics

Malchow & Kanafani (2004)
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| Sustainability policy [ Dyck & Ismael (2015)
Source: Elaborated by the author.

Port facilities refer to all tangible assets used to serve maritime cargo (Hales et al., 2017).
In this context, the capacity and efficiency of port infrastructure, the quality of roads,
railroads, cost, services, geographical location, and easy access to the interior of the
country or continent play an important role in making decisions regarding the choice of
port (Cullinane ¢t al., 2005) and (Guy & Urli, 2006).

4.4. Africa’s main ports corridors

African ports are vital to the African economy, they facilitate Africa’s integration into the
international trade arena, enabling over 90% of the continent’s imports and exports (Refas
& Cantens, 2018). A report on transport corridors in West Africa identified nine transit
corridors (Figure 1), two intra-regional corridors (Bamako, Mali-Ouagadougou, Burkina
Faso and Ouagadougou-Niamey, Niger) and two main east-west corridors (Dakar-
Niamey) and (Abidjan- Lagos) (Olukoju, 2020).
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Figure 1: Trans-African corridors. Source: adapted from Olukoju (2020).
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Africa accounts for about 13% of the world’s population, 38 countries have access
to the coast along the continent’s 30.490 km of coastline and 15 are landlocked. 33 African
countries are classified as least developed, 21 of them have access to the sea and 12 have
no access to the sea. The GDP of African countries is relatively low (Trujillo ef al., 2013).
West Africa is characterized by a number of relatively small ports that spread along the
Atlantic coast of West Africa and compete fiercely for cargo destined for the landlocked
West African hinterland (Dyck & Ismael, 2015).

Opened in 1866, the port of Dakar was the main port in French West Africa, its
annual throughput in 2006 was 9,9 million tons. The port was served by a major railway
line opened in 1885, running north to the port of Saint Louis and east to Bamako in Mali.
After the completion of the Cana Vridi in 1951, the Porto of Abidjan became the main
seaport on the Cote d'Ivoire, leading to the closure of the canals at Porto-Bouet and Grand
Bassam. A one-meter narrow gauge railway line from Abidjan a Azaguié was opened in
1905 over a distance of about 70 km (Olukoju, 1992) and (Olukoju, 2020).

In the same vein, Ghana's first major seaport was opened in 1928. It was proceeded
by an eastern railroad built in 1923 to move minerals and cocoa from the interior. After
independence, a new port was built in Tema as an outlet for the country’s aluminum
smelting plant. In the Republic of Benin, the port of Cotonou was inaugurated in 1965. It
has been operational since the era of French colonial rule. A railway line was inaugurated
in 1906 to connect Cotonou in Ouidah to the capital of the pre-colonial Kingdom of
Daomé (Olukoju, 2020).

In Nigeria, seaport and railroad construction began in the 1890s. the Lagos railroad
had reached Ibada in 1901 and Minna in 1911. Meanwhile, the Baro-Kano railroad was
built by the northern Nigerian government between 1907 and 1911. Both lines were
integrated when northern and southern Nigeria unified in 1914 (Olukoju, 1992; Olukoju,
2020). The port of Douala, on the other landlocked countries to the north since the 19h
century. Construction of the railroad and portoccurred during German colonial rule until
1914 (Olukoju, 2020).

The port of Dakar has the best crane productivity and one of the cheapest handling
costs, its main disadvantage being the distance from the port to the landlocked West
African hinterland. Its port technical efficiency is also quite low, with a rather average
throughput for a port of its scale. Lagos is the largest port in West Africa, serving Africa’s
largest economy (Nigeria). In terms of port infrastructure, Lagos port’s quay has the
largest berth and terminal area, which is comfortable to accommodate larger ships and
more containers, but the water depth of the port is comparatively the most (9m), which
leads the port to accommodate only ships of up 2.000 TEUs. That is its major
disadvantage. The port changes the lowest handling cost, but has the worst crane
productivity compared to the port of Abidjan, Lomé, Tema, Dakar and Cotonou (Dyck &
Ismael, 2015).

The most important corridors from the point of view of seaport-hinterland
development are Lagos-Kano-Jibiya, Cotonou-Niamey, Lomé-Ouagadougou, Tema-
Ouagadougou, Abidjan- Ouagadougou, Abidjan-Bamako and Dakar-Bamako. These
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transit corridors are differentiated by certain characteristics. First of all, two of them
(Dakar-Bamako and Abidjan-Ouagadougou) have dual rail and road connections. Others
are based on road transport services. Second, Dakar and Abidjan serve multiple corridors
with Bamako and Ouagadougou being the inland terminals of these links. Third, Dakar,
Abidjan and Lomé, unlike Lagos and Tema, profit from their common affiliation with the
extinct French empire in west Africa and with rail links across their modern borders
(Olukoju, 2020).

In the Gulf of Africa, the port of Lomé is the smallest port in terms of all, but it can
accommodate large ships due to its large draught (14m). The port’s efficiency and
performance in vessel handling is good, but handling cost are relatively high. Its crane
productivity is also relatively high (Dyck & Ismael, 2015). In recent decades, due to port
costs, shipping companies are choosing efficient and less expensive ports (Munim &
Saeed, 2019).

In the same vein, the port of Abidjan is the best in West Africa, offers the best level
of service to shipping lines, provides quick access to berths upon ship arrival and a fast
ship response time. This allows container ships to spent little time in port and reduce
their operating costs. However, the productivity of its crane is relatively very poor,
compared only to the one in Lagos. Relatively the average distance from the port of
Abidjan to landlocked West African countries is the second best after Tema port. The
productivity of the Tema is high and compares only tavorably with Dakar. In terms of
location, Tema is best suited to serve landlocked West African countries (Dyck & [smael,
2015).

The Cotonou-Niamey corridor is the busiest in West Africa. A portion of this
corridor passes through northern Nigeria, thus diminishing the advantages of Lagos
which is Nigeria‘'s main seaport. Cotonou’s competitiveness over Lagos can be attributed
to two factors (Olukoju, 2020):

° it is the least expensive corridor in West Africa at $3.938 compared to $4.552 for

Lagos-Jibiya or $5.095 for the Abidjan-Ouagadougou corridor.

o delays at border checkpoints averaging 98 minutes, were the shortest in the region.

Walvis Bay, Namibia's largest port, was built in 1840. Originally developed by the
Germans, it came under South African control as a League of Nations territory that South
Africa annexed before Namibia became independent. The Germans began construction
of the railroad from Swakopmund to Windhoek in 1897. The Walvis Bay railroad was
completed in 1899 (Olukoju, 2020). The port of Luanda, on the other hand, was opened
in 1844, but railroad construction did not begin until 1887. However, deterred by the long
delays and high prices, Angolan traffic began to use the port of Walvis Bay more as the
main gateway to the sea. Walvis Bay is located 2.100 km south of Luanda, but
improvements in road rail infrastructure connecting the two cities have made the port
more accessible to the Angolan market (Pushak & Foster, 2011).

In general, the quality of port infrastructure differs from country to country and
region within the same country and terminal to terminal within the same port, these
differences significantly affect logistics performance (Munim & Schramm, 2018).
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In addition to the corridors in Figure 1, SADC has other mnternal corridors that

facilities the movement of goods (Figure 2). Despite the differences between gauges, the
SADC region has a strong connectivity between different rail lines and road lines, which
together connect the ports on the Atlantic coast to the ports on the Indian coast. Among
them, the following multimodal (road-rail) corridors can be distinguished:
A. Lobito Corridor - constitutes the shortest route from mineral-rich areas of DRC and
Zambia to a port (Duarte et al., 2014). It is estimated that in Katanga alone the copper and
cobalt deposits account for 40% and 50% respectively, of the world'’s total reserves. The
need to allocated these resources to the coast makes the Lobito corridor a very important
line, as it represents the shortest and fastest line to the European and American markets
from the Port of Lobito. However, the inefﬁciency of the rail and road infrastructure
causes these resources to be transported to South African ports (Mouzinho, 2016).

The railway infrastructure is a major component in the Lobito corridor. It runs
from the port of Lobito to the Luau-Dilolo border crossing between Angola and the DRC,
over a stretch of 1.344 km, includes rails, locomotives, wagons, 70 railway stations and
warehouses. Until 2014 the railroad was not operational in the DRC. Zambia had started
planning work on a new railway from the copper belt crossing the border post of J[imbe
and connecting to the CFB at Luena (Duarte, 2014).
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Figure 2: SADC multimodal corridors and major ports. Source: Parida (2014).

B. Trans-Kalahari Corridor — officially opened in 1998, is a paved road that stretches
more than 1900 km from the port of Walvis Bay through Botswana to Johannesburg.
Together with the Maputo corridor, it connects east to west in four countries (Namibia,
Botswana, South Africa and Mozambique). The railway line along the corridor runs from
port of Walvis Bay to Gobabis (via Windhoek) and continues on from Lobatse in
Botswana. Currently, cargo from the Port of Walvis Bay is mainly transported by road
from the Port of Walvis Bay to Gaborone and Gauteng. Cargo can also be transported by
rail from the port of Walvis Bay to Gobabis and then offloaded from the train onto a truck,
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with the remainder of the trip made by road to Gaborone or Gauteng, as the rail link ends
at Gobabis. Okahandja, Gobabis, Karibib, Usakos, Walvis Bay and Swakopmund are
some of the tows located along the Trans-Kalahari corridor (Parida, 2014).

The Trans-Kalahari highway connects the port of Walvis Bay with Botswana and

the province of Gauteng (South Africa’s industrial heartland). Similarly, the Trans-
Caprivi highway connects Namibia (Zambia and Zimbabwe) to the port of Walvis Bay.
The Trans-Cunene also connects the port of Walvis Bay to neighboring Angola
(Namakalu et al., 2014).
C. Beira-Harare Corridor — Mozambique is the gateway for international trade to
landlocked countries such as Zimbabwe, Zambia, DRC, Malawi and Botswana, it has the
shortest distance to the seaports of Beira, Nacala and Maputo. In this corridor, the Sena
railway line (575 Km) is the only existing export corridor, connecting the city of Moatize
to the port of Beira. On this line, the section from Beira to Dondo is in poor condition,
leading to a single line speed restriction of 20 Km/h (Parida, 2014).

5. Results and discussion

Africa’s port infrastructure, particularly that of SADC is developing. For example, the
port of Dar es Salaam is one of the largest in Africa with a presence in the global arena.
According to Trujillo ef al. (2013), only East African ports are characterized by first
generation port systems, in most African countries port are management by Ministries of
Transport. Until 2013 the largest ports in Africa were in Egypt, Morocco, Algeria,
Djibouti, Mauritius, Togo and South African. These countries have implemented port
reforms.

For years poor management and investment in transport infrastructure have
elevated the port of Luanda to the status of the most expensive and inefficient port in
SADC, with has negatively influence the port’s image and the flow of goods between
landlocked SADC countries and the port of Luanda. In general, shipping companies find
it attractive to move to a particular port if it offers lower costs, cargo handling efficiency,
and routes for the allocation of goods.

The comparative evaluation of terminals and cranes is increasingly pronounced.
Thus, to identify the competitiveness of Angola’s port infrastructure in SADC, we
proceeded to analyze the growth of GDP per capita of each SADC country that has access
to the sea (Figure 3). GDP data (total and per capita, current and constant prices, annual)
are taken from UNCTADState.

Analyzing the growth dynamics of GDP per capita of the SADC countries that
have access to the sea, it is observed that during the period from 2000 to 2021 South Africa
showed the highest economic growth, which may mean that South Africa invests heavily
in its port infrastructure, because the greater the investment in transport infrastructure,
the higher the GDP per capita. Angola’s GDP per capita, on the other hand, began
growing in 2001, peaking in 2014.
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Figure 3: GDP per capita of the SADC countries with access to the sea between 2000 - 2021.
(Source: the authors)

This growth reflects investment in transportation infrastructure and the oil boom
in the international market. In general, South Africa, Namibia, Angola and the Republic
of Congo show the same growth trend. Similarly, the Democratic Republic of Congo,
Mozambique and Tanzania show the same growth trend.

Regarding the entry of ships in SADC between 2018 and 2021, the results in Figure
4 illustrate that Angola was on equal footing with Mozambique and Tanzania and they
all only below South Africa which had the highest number of registrations in the region.

Figure 4: Port calls recorded in the SADC countries between 2018 and 2021
(Source: the authors)

Regarding the number of port calls of liquid bulk carriers among SADC countries,
the results in Figure 5 illustrate that Angola was below only South Africa which has the
best developed port infrastructure in the region.
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Figure Error! No text of specified style in document.: Number of port calls — liquid bulk carriers
between 2018 - 2021
(Source: the authors)

Regarding the number of dry bulk carriers registered in SADC countries between
2018 and 2021, the results in Figure 6 illustrate that Angola had the worst results. Only
South Africa and Mozambique had a good result.

Figure 6: Number of port calls — dry bulk carriers between 2018 — 2021
(Source: the authors)

Regarding the number of dry breakbulk carriers registered in SADC countries
between 2018 and 2021, the results in Figure 7 illustrate that Angola performed better
relative to Namibia, Tanzania, Mozambique, and the DRC.
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Figure 7: Number of port calls — dry breakbulk carriers between 2018 — 2021
(Source: the authors)

Regarding the number of Roll-On/Roll-OFff ships, the results in F igure 8 illustrate
that Angola was in the fourth position. It was not a strong competitor in the region.

Figure 8: Number of port calls — Roll-On/Roll-Off between 2018 — 2021
(Source: the authors)
Regarding the number of container ships registered in SADC countries between
2018 and 2021, the results in Figure 9 illustrate that Angola was in third place.

Figure 9: Number of port calls — container ships between 2018 — 2021
(Source: the authors)
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Regarding the waiting time of container ships at SADC ports during the year 2021,
the results in figure 10 illustrate that Namibian ports h
SADC level with almost two days, w
with 3 days.

ad the best performance at the
hile the worst performance was at Tanzanian ports,

Figure 10: Median time in port in 2021
(Source: the authors)

Regarding the maximum capacity supported by ports in the SADC region during
the year 2021, the results in Figure 11 illustrate that South African ports have the highest
capacity, while the lowest capacity was recorded at Tanzania ports.

Figure 11: Maximum size of vessels
(Source: the authors)
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Regarding the Average container carrying capacity (TEU) per container ship registered
in SADC during the year 2021, the results in Figure 12 illustrate that the South African
ports have the highest average capacity in SADC, while the lowest average capacities
were registered in Mozambique and Tanzania.

Figure 12: Average container carrying capacity per container ships
(Source: the authors)

Regarding the maximum container carrying capacity (TEU) of container ship of
container ship supported by the ports in the SADC region during the year 2021, the
results in Figure 13 illustrate that the South African ports have the highest capacity in
SADC, while the lowest maximum capacities are in Mozambique and Tanzania.

Figure 13: Maximum container carrying capacity of container ships
(Source: the authors)
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Based on these comparative analyses, it can be concluded that the Angolan port
infrastructure has undergone some improvements that have allowed it to correct the
inefficiencies presented until then. Currently, the port of Luanda is neither the best nor
the worst in the SADC region. It is believed that if there is strong investment in road and
rail infrastructure, the Angolan portinfrastructure will each higher level.

Angola’s weak investment in its transport infrastructure is reflected in the weak
competitiveness of the Angolan economy vis-a-vis the other SADC economies, the
country presents a weak logistical development. The lack of a railway network in the
country is undermining the potential of the port of Luanda, which served as a strategic
port for Zambia and the DRC. If the country’s road and rail infrastructure were in full
operation, the country would have collected a lot of revenue from container allocation in
the landlocked countries of the region. According to Deloitte (2014), the poor
development of the logistics sector in the country has limited the efficient movement of
people and goods, thus compromising Angola’s development. Given the situation, one
of the mechanisms to reverse this situation is the rehabilitation of transport infrastructure
so that the ports of Angola provide better service, because the price, time and quality
reflect significant impact on port competitiveness.

6. Conclusion

Port infrastructure is a fundamental pillar for the Angolan economy, it is the gateway for
more than 80% of the products traded in the country. Its management presents complex
and hermetic trade-offs, mainly due to the lack of investments and the
underdevelopment that the country presents. Although Angola’s port infrastructure has
benefited from some improvements, the inefficiency of road and rail infrastructure
continues to hold back the performance of Angolan ports in SADC. Currently, Angolan
ports have not only become uncompetitive with the Port of Walvis Bay in Namibia, but
have also lost domestic clients to this port.

Thus, this study, in addition to allowing the identification of the determining
factors, also allowed us to understand the importance that the Angolan port
infrastructure represents for the mining regions of the DRC, Zambia, Zimbabwe and
Angola itself, which makes the rehabilitation of rail and road infrastructure necessary,
since the poor performance of the Angolan port infrastructure is mainly associated with
the poor development of road, rail and logistics infrastructure. Without good transport
infrastructure, it will be difficult to make the Angolan port infrastructure competitive in
the African arena, as other countries have invested heavily in their transport
infrastructure. Thus, this study can help decision-makers to devel Op management
strategies that enable efficient and effective investment in Angola’s port infrastructure in
the short, medium, and long term.

This study is one of the first to be conducted in a comprehensive manner on
Angolan port infrastructure, which, in a way, brings contributions that can help
managers make decisions aimed at im proving Angola’s port infrastructure. In terms of
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limitations, this study was limited to the analysis of comparative results, which to some
extent limits in-depth knowledge of the nature of each port infrastructure discussed here.
Regarding future studies, we intend to develop work to characterize the state and impact
of Angola’s road and rail infrastructure on the development of the Angola economy, as
well as on the integration of supply chains at the SADC level. The current context of
Angola shows that as long as the country does not have good road and rail infrastructure,
the Angolan port infrastructure will not be competitive enough in SADC. The outflow
routes must be improved to enable an efficient and effective supply of goods in the short,
medium and long term.

7. Recommendations

Therefore, to increase the volume of national trade and increase the level of growth of the
Angolan economy, it is essential that the Angolan government invest heavily in transport
infrastructure. We believe that without good transport infrastructure there are no
conditions to boost logistics, the agricultural sector, local industry, regional trade, and
supply chain.
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Abstract:

This study seeks to analyze the impact of investment in road, rail, and port infrastructure
on Angola’s exports growth, using imports and GDP per capita as control variables. This
study uses annual data for the period 2000-2020. The Auto-Regressive Distributed Lag is
applied to determine the existence of short-run and long-run correlation between the
variables. The results of the model suggest that there is a short-run and a long-run
relationship between transport infrastructure investment, imports, exports, and
economic growth. The coefficient of the variables in the short run and in long run is
statistically significant at 5% of significance, which means that all variables umpact the
growth of exports significantly.
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1. Introduction

Achieving a sustainable level of economic growth with low import indexes and high
export indexes is the main objective of the macroeconomic policies of several countries.
Angola’s main export product since independence has been crude oil. Already among
the imports are foodstuffs, clothing, industrial equipment, automobiles, construction
materials, medicines, and hospital equipment, among others.

The literature states that there is a close relationship between transportation
infrastructure, exports, imports, and economic growth. The impact of these variables on
the lives of citizens and the growth of the country is immediate. Developing roads,
railroads and ports positively impact a country’s economy. For example, mercantilists
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from the early days of economics as a science believed that the effective way to achieve
the greatest wealth of the nation is throu gh foreign trade. According to McConnell ¢f al.
(2019), in this context, it is essential to increase exports and decrease imports.

Export plays a very important role in economic development. Export increases the
total demand in society, which in turn increases the level of national income
(Abdulrahman, 2021). Exports represent the value of goods sold abroad to active an
increase in national income. Export represents a demand for goods and services
produced by an economy for residents outside that economy. In a broad sense, it is the
value of all goods, services and capital exported to the rest of the world to achieve an
Increase in national income ( Morgan et al., 2012). The more exports that are made, the
greater the level of income in the circular flow of national income.

Angola has an area of 1.246.700 km?, and is the seventh largest country in Africa.
Despite its long continental border of 84.837 km, connections to other economies in the
region are limited by poor land transport infrastructure. The country’s eastern,
northeastern, and southwestern provinces are isolated from the rest of the country due
to a lack of good transportation infrastructure (Haddad ¢f al., 2020). The weak
development of the Angolan supply chain is strongly linked to the poor development of
transportation infrastructure that limits the large flows of goods and services, especially
in the interior of the country (Campos et al., 2022) and (Campos et al., 2023).

After independence, a civil war supported by both the capitalist and the
communist bloc began (Akesson & Orjuela, 2019). The war seriously affected the
infrastructure, leading the country’s economy to rely heavily on imports following the
collapse of domestic industry and agriculture (Porto & Clover, 2003). The war devasted
the country and destroyed most of its economic infrastructure (Pushak & Foster, 2011).
After the war, the government began to rebuild the transportation infrastructure (Jensen,
2018). Peace and political stability set the stage for an economic boom fueled by revenues
from oiil production. However, despite the significant im]’:grovements that have been
recorded in the rehabilitation of roads, railways, ports and airports, the country still faces
vast infrastructure shortages (Ojukwu et al., 2013) and (Duarte et al., 2014).

Despite the investment made, in terms of infrastructure and logistics Angola still
faces serious difficulties in achieving levels of efficiency and services desired by
companies operating in the Angolan market. Angolan’s supply of logistics services is
composed of an inefficient supply of customs, roads and railway (Deloitte, 2014). The
levels achieved are still far below what is needed to close the gap (ANEME, 2016) and
(Haddad et al., 2020). Thus, given the importance that transport infrastructure (road,
railway, and ports) plays in the movement of flows of goods, it is essential to understand
the impact they have on the import and export of goods and services at the local level.

The objective of this research is to analyze the impact of investment in roads,
railway, and ports on the growth of the Angolan economy. For that, the following
research question was raised:

1) What impact does investment in road, rail and port infrastructure have on

Angolan export growth?

European Journal of Ecenomic and Financial Research - Volu me 6 I [ssue 4 | 2022 97



Pedro Manuel Campos
THE IMPACT OF ROAD, RAIl. AND PORT INFRASTRUCTURE ON THE
ANGOLAN EXPORT GROWTH: AN AUTO-REGRESSIVE DISTRIBUTED LAG ANALYSIS

There are very few scientific papers addressing the state of Angola’s
transportation infrastructure, as well as the correlation of the variables mentioned above.
The existence of little literature signals a deficit that somewhat hinders the understanding
of the balance of trade balance as well as the growth and development of the impact of
these variables becomes fundamental to understanding the dynamics of the country’s
economic growth,

This article is organized into six sections. Section 1 presents the problem under
study, the objective, the research question, and the justification of the need for the
research conducted. Section 2 discusses transport infrastructure, its classification, impact,
export, and import. Section 3 presented the methodology and research method. Section 4
presented the data, econometric model specification. At Section 5 it is presented the
discussion of the em pirical results. Finallv, the section 6 presents the final considerations.

2. Literature review

2.1. The impact of imports and exports on the economy

Hye & Boubaker (2011) developed a study to investigate Tunisia’s growth based on
exports, imports and sustainability using annual time series data for the period 1960-
2008. The authors used the ARDL approach to determine the long-run causality
relationship between exports, imports, and GDP. Their results indicate unidirectional
causality from exports to economic growth and bidirectional relationship between
imports and economic growth.

Exports are a component of aggregate expenditures. Net exports are calculated by
adding the trade balance and the services balance (McConnell et al. (2019). The trade
balance is the difference between the value of services a country exports and the value of
services a country import (Enders & Ma, 2011).

Gross domestic product (GDP) measures the value of final goods and services
produced in a given country over a given period, usually a year (McConnell ¢t al., 2019)
and (Abdulrahman, 2021). Real GDP keeps the price constant, which makes it a better
measure than nominal GDP of changes in an output of goods and services from one year
to the next. Growth in the economy is almost always measured as real GDP growth
(McConnell et al., 2019).

The impact of export promotion on GDP growth has been extensively
investigated. Examining growth based on exports, imports and external debt
sustainability is important for the following reasons (Hye & Boubaker, 2011):

* Itserves as an indicator for the government of the effectiveness of regulations and
reforms undertaken, as well as guidelines for policy making and planning;

* Second, export-oriented growth reflects the health of the eternal environment
within which the country’s trade is evolving,

* Export oriented growth and trade import-oriented growth is fixed in an
association or agreement between a group of countries.
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Ghirmay et al. (2001) studied the relationship between exports and economic
growth in nineteen developing countries using a multivariate causality analysis based on
error correction model. Their results showed a long-term relationship between the two
variables only in twelve developing countries, with export promotion attracting
investment and increasing GDP in these countries. Moutinho & Madaleno (2020) in their
study on economic growth in African OPEP countries, refer that there 1s a significant
expansion of trade flows of African countries (among them Angola) with China and
India, thus increasing exports as well as imports.

Figure 1 show the trends of GDP per capita, exports and imports growth of Angola
between 2000 and 2020. Despite the reports on the economic growth that the country
achieved in the post-war period, in the broad sense the determinants that should drive
or have repelled economic growth and development in the country have not been
explored in depth.

GoOo

i — - A - = X0 s < b = - e

Figure 1: Growth of GDP per capita, import and export of Angolan (% of GDP)
(Source: World Bank)

Thus, it is felt that the challenge for the country today is to explore the
transportation infrastructure which are the main drives of economic growth in the
country.
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2.2. The impact of transport infrastructure on the economy

Different authors, whether in the field of public policy, economics, infrastructure
planning, as well as other areas, have analyzed the role of transportation infrastructure.
Examining the relationship between transportation infrastructure and economic growth
helps clarify some questions regarding transportation improvements and economic
development.

A well-developed transport infrastructure provides certain benefits through
certain micro and macroeconomic factors of productivity. It has a direct impact on the
quality and cost of logistic services, allows reducing the time and cost of transportation,
decreases the risk and improves the quality of logistics services, improves comforts,
safety and security (Skorobogatova & Kuzmina-merlino, 2017)

Transport infrastructure developments lead to the creation of new economic
activities necessary for the construction, maintenance of transport infrastructures and
provide comfort to the users of these infrastructures. In this context, high levels of
investment in transport infrastructure imply higher economic growth and increased
future output, especially, when these investments are properly targeted and managed.
Their results impact on social welfare (Grimsey & Lewis, 2002) and (Carnis & Yuliawati,
2013).

Arbues et al. (2015) noted that the construction of transport infrastructure between
point A and point B causes impacts (direct and/or indirect) on the economy of
neighboring regions (spillover effect). Road transport infrastructure positively affects the
output of the region in which the infrastructure is located and neighboring regions, while
the construction of ports and airport cause less significant impacts. The role that
transportation infrastructure plays in a region’s economy is determined by the services it
provides.

There are many approaches on the impact of investment in transport
infrastructure and most of them converge in considering that public spending on
infrastructure boosts economic growth, Transport infrastructure increases productivity
and economic growth, facilitates the transport of goods between regions, reduces travel
time and accident risks, and indirectly generates employment opportunities.

The spillover effects of the economy derived from the construction of
transportation infrastructure began to gain notability from Aschauer’s studies dating
back to 1989 (Condeco-melhorado et al., 2014). The connection between transportation
infrastructure investments and economic growth and vice versa has attracted
considerable attention from researchers in recent decades (Mohmand et al,, 2020).
However, the pioneer to suggest a positive r'elationship between economic growth and
infrastructure was Aschauer in 1989. Similarly, Wan & Zhang (2018) in analyzing the
direct and indirect effects of infrastructure on firm productivity have distinguished the
relevance of the contribution of (Aschauer, 1989) and (Krugman, 1991).

Transportation infrastructure allows firms to serve wider markets more
economically, allows firms to obtain skilled labor and transport goods more safely and
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quickly, thus making them more productive (Ahmed ¢t al., 2013), (Arbués et al., 2015) and
(Banerjee et al., 2020).

2.3. The road infrastructure

The road network is one of the most important transport infrastructure (Anor ef al., 2012)
its rehabilitation contributes to the growth of a country, increases productivity and
reduces production costs, especially in the agricultural sector (Peter ¢t al., 2015) on the
contrary, poorly maintained roads restrict mobility, significantly increase vehicle
operating costs, increase accident rates and exacerbate isolation between regions,
poverty, poor health and illiteracy in rural communities (Burningham & Stankevich,
2005).

i

Road infrastructure is an essential part of everyday life. Its users, logistics
companies, and public transportation agents expect a reliable and safe road infrastructure
to travel from one place to another and transport goods. Thus, managers need to properly
plan, build, maintain, and operate road infrastructure so that it adds value to users
(Hartmann ¢t al., 2016). Road infrastructure and all transportation services that use roads,
such as private vehicles, public transportation, and freight carriers improve the public’s
standard of living, support commerdial integration, provide social services, and
contribute to the development of the economy (Rensburg & Krygsman, 2020).

Road infrastructure performance is closely associated with passenger and freight
transportation systems and socioeconomic development. Moreover, it is commonly
measured by indicators monitored by sensors (Song ef al, 2021). Transportation
infrastructure is a vital socioeconomic asset, it structures space and determines the
mobility of trade flow as well as the location of industries and markets. Tts construction
and maintenance absorb significant resources, and its importance and public nature raise
political and economic concerns (Short & Kopp, 2005). As such, transportation
infrastructure is a crucial component of economic growth (Barzin ef al., 2018).

2.4. Railway infrastructure

Rail transportation is more economical compared to road transportation (Sala &
Ravishankar, 2019), it is an important and irreplaceable means of transportation due to
its peculiar characteristic such as, high energy efficiency in handling large masses,
especially in medium and long distances, high operation speed, comprehensive system
and less climate action (Cao ef al., 2020).

Several railway infrastructure exhibit very high levels of degradation, which
makes the maintenance of these infrastructure a great challenge due to the volume of
financial capital required (Rama & Andrews, 2014). However, despite rolling stock wear
and tear, rail infrastructure continues to play a vital role in the multimodal freight and
passenger transportation market due to its advantages in volume, speed, efficiency, and
environmental friendliness (Meng & Corman, 2020). The goal of rail infrastructure is to
provide access to destination while ensuring punctuality, safety, comfort, and reliability
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in the transportation of people and goods as a function of the quality of design,
construction, operation, and maintenance (Nathanail, 2014).

2.5. Port infrastructure

Port infrastructure plays a crucial role for the stability and growth of economies.
However, its development is quite costly (Aerts ef al., 2014). Port and offshore terminals
are essential infrastructure and play important roles in the transportation of goods. With
over 80% of international trade by volume being conducted by sea, these infrastructures
are vital to maritime trade (Mokhtari et al, 2011). Ports are key nodes in supply chains,
port authorities focus on increasing their efficiency and effectiveness (Caldeirinha et al.,
2020). A port is a geographical area where ships dock to load and unload cargo, generally
it is a protected deep-water area. Ports are composed of several terminals (Dwarakish &
Salim, 2015) and (Alrukaibi et al., 2020).

The economic relevance of ports stems from the fact that most of a region’s foreign
trade is conducted by sea. Thus, the level of port efficiency greatly affects a country’s
competitiveness, since port efficiency results in lower export tariffs that, in turn, favor the
competitiveness of domestic products in international markets (Gonzalez & Trujillo,
2008).

In general, ports fall into two categories: seaports and dry ports. A seaport is a
gateway, connecting regions and countries. Ports generate significant impacts on the
regions in which they are located and on adjacent regions (Yudhistira & Sofiyand, 2017).
Dry ports are classified into three categories (Roso et al., 2009). Dry ports function as
inland hubs to facilitate the movement of cargo between seaports and the hinterland
(Nguyen & Notteboom, 2016). Based on the literature, three types of cargo terminal are
distinguished: satellite terminals (A), cargo centers (B), and transfer centers (C). Satellite
terminals tend to be close to a port facility, but mostly on the periphery (sometimes less
than 100 km away). They accommodate additignal traffic and empty container depots
(Rodrigue & Notteboom, 2012).

2.6. Angola’s transport infrastructure
The bulk of public spending on infrastructure was directed to the transport sector, of
which more than 2/3 was used for road construction. From 2002 to 2009, Angola spent an
average of $2.8 billion per year on road reopening programs. This effort was maintained
throughout the 2009-2018 period and about $2.1 billion/year or 2.1% of Angola’s GDP
was allocated to the road sector. Almost 97% of public expenditure in this sector was
allocated to rehabilitation and resurfacing works. Spending on road maintenance
represents on average only 5% of total road spending, or $28 million/year (Benmaamar et
al., 2020). Angola began rebuilding its infrastructure in 2002. In the transportation
infrastructure sector, 13.000 km of roads have been rehabilitated and four major ports
have been upgraded (Muzima, 201 9).

Despite the investment made, about 2/3 (64%) of the road networks is in critical
condition. The quality of Angola’s road infrastructure is reflected in the 136th place in a
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list of 141 countries, based on the 2019 Global Competitive Report. Angola’s score is 2.2
out of 7.0 and is one of the lowest in Africa. Angola lags countries that have lower GDP
(Ghana, Senegal, Ivory Coast) (Muzima, 2019) and (Benmaamar et al., 2020).

The current asset value of the road network is about $11.20 billion or about 11,0%
of Angola’s GDP and every US dollar spent on road maintenance will generate $3.4 in
cost savings for the road user. The current asset value as a share of the maximum road
asset value is 74.5%. This indicates that over 25% of the asset value of the road network
is lost due to lack of maintenance or postponement of road rehabilitation (Benmaamar ¢t
al., 2020).

Regarding the railway infrastructure, railway construction in Angolan began in
1887, and in 1989 the Luanda railway line was inaugurated, and in 1910 and 1912 the
Mocamedes and Benguela railway lines were ina ugurated respectively. In 1961, the
Mogamedes railway was extended to Menongue in the interior (Olukoju, 2020).
Currently, the country has a railway network of 2.950 km, of which 2.725 km have been
rehabilitated with the investment of more than $3 billion, all the way the railway network
still needs interventions (Muzima, 2019).

As for port infrastructure, there are currently seven seaports in Angola (Amboim,
Cabinda, Lobito, Luanda, Malongo, Namibe e Soyo), four of which are deep-water
(Luanda, Lobito, Amboim and Namibe) and three are shallower (Malongo, Soyo and
Cabinda). According to (Muzima, 2019), Angola has four major seaports (Luanda,
Cabinda, Lobito and Namibe) that make the country a regional transportation hub for
neighboring landlocked countries.

Luanda with 11 berths is the most important port and receives 80% of Angola’s
import. The second most important port in the country is the port of Lobito. Most of
Angola’s port are limited by factors such as, poor management, low container flow and
poor connection with rail (Golub & Prasad, 2016). The capacity of the port of Lobito has
been expanded, but its utilization rate is still less than 25% due to the lack of
infrastructure that would allow in to be connected to neighboring landlocked inland
countries (Zambia mining companies) (Muzima, 2019). The Malongo port in general is
more used for the provision of services to the oil industry, for this reason it is not very
busy. To keep control of container flows, the seaport of Luanda is assisted by the dry port
of km-30, installed adjacent to the special economic zone of Luanda.

3. Material and Methods

The present study used the unsystematic literature review based on the approach of
(Green et al.,, 2006), (Yuan & Hunt, 2009), (Gasparyan ef al,, 2011), (Hochrein & Glock,
2012) and (Ferrari, 2016). Searches were conducted in Scopus, Web of Science, Science
Direct and Google Scholar, using the following keywords: “Angolan  transport
mfrastricture”, “import”, “export” and “growth economic”. The following filtering criteria
were used: (1) publication years: 1990 — 2021; (2) document type: article; (3) source type:
Jjournal; (4) language: English. All extracted articles were manually analyzed considering
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the following inclusion an exclusion criterion: title analysis, research area, keywords
used, contributions, and main results.

Regarding the research method, the present study used the Auto-Regressive
Distributed Lag (ARDL) approach to analyze the relationship between variables in the
growth and development of the Angolan economy. The implementation of the ARDL
approach was adopted for the following reasons:

e the sample use in this study is small, containing 21 annual observations;
e the ARDL cointegration limit tests developed by (Pesaran ef al., 2001) fit small

samples (Odhiambo, 2009) and (Hye & Boubaker, 2011)

e the ARDL method is superior to other cointegration procedures, since it allows
working with variables of different orders 1(0), I(1) or factionally cointegrated

(Hye & Boubaker, 2011);

e in the ARDL technique, the long-term and short-term factors of the model are

evaluated at the same time (Belloumi, 2014).

I

3.1. Data sources and model variables

This section sets out the analytical framework in this study, providing the model used to
examine the impact of investment in transport infrastructure (roads, railway, and ports)
on Angola’s exports growth, using imports and GDP per capita as a control variable. The
data was taken from two databases: Angola’s Ministry of Finance and World Bank.

Table 1: Variables in the Models and Data Sources
Variables Symbol | Meaning Data Source
Crescimento GDr GDP per capita (current US$) — is gross domestic World Bank
econdmico product divide by midvear population. GDP is the

sum of gross value added by all resident producers
in the economy plus any product taxes and minus
any subsidies not included in the value,pf the
products. It is calculated without making
deductions for depreciation of fabricated assets or
for depletion and degradation of natural resources.

Impeorts M Imports of goods and services (% of GDP) represent | World Bank
the value of all goods and other market services
received from the rest of the world. They include
the value of merchandise, freight, insurance,
transport, travel, royalties, license fees, and other
services, such as communication, construction,
financial, information, business, personal, and
government services. They exclude compensation
of employees and investment income (formerly
called factor services) and transfer payments.

Road ROAD Total de investment in road. Ministry of
infrastrucutures Transporte

Railway RAIL Total de investment in railway Ministry of

infrastructures Trans porte
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Port infrastructures | PORT Total de investment in ports. Ministry of
Transporte
Exports X Exports of goods and services (% of GDP) represent | World Bank

the value of all goods and other market services
provided to the rest of the world. They include the
value of merchandise, freight, insurance, transport,
travel, royalties, license fees, and other services,
such as communication, construction, financial,
information, business, personal, and government
services. They exclude compensation of employees
and investment income (formerly called factor
services) and transfer payments.

To analyze the impact of the variables on X growth, the economic function was specified
in equation (1). The independent variables are GDP per capita, imports, and investment
in road, rail, and port infrastructure. The dependent variable is exports of goods and
services growth. The model is shown as follows:

X = f(Road, Rail, Port, GDP, M) (1)
The econometric form of the equation is presented as follows in equation (2):
Xf_ = ﬁu + ﬁlRGﬂdt =t B2Raizt + [33P0Ttr + E__]_M + BscDPL e & (2)

Where X represents the exports growth. Road represents investment in road
infrastructure. Rail represents investment in railway infrastructure, Port represents
mvestment in port infrastructure, import, and GDP per capita represents the control
variables. The parameters f3;, 83, f3 B, and fs are the long-terms elasticity of export. f and
£, represents time and the white noise perturbation error term. The expected signs of
B1, B2, B3 B4 and 35 are positive because an increase in the level of investment capital of
transport infrastructure should grater effects on export, greater economic activity, and
higher GDP per capita growth.

4. Results and Discussion

4.1. Trend of the series and Unit Root Test

There are three ways to identify whether a series is stationary or not (graphical method,
Autocorrelation Function (ACF) and Dickey and Fuller test (AF)). For this purpose, in
this research, to identify whether the series are stationary or not and to understand the
order of integration of the variables, we performed the unit root test and the conventional
Augmented Dickey-Fuller (ADF) test. The results in Figure 2 show that some variables
are stationary at level and other are stationary at first difference. To understand the
analysis, two parameters must be considered: the f-sfatistic and the probability value,
using the following hypotheses with an « = 0,05 or 5%:
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* HO: the series has a unit root and is not stationary (null hypothesis);
» HI: the series does not have a unit root and is therefore sta tionary.
For the series to be considered stationary, we must reject the null hypothesis (H0)

concluding with 95% confidence that it is a stationary series, as shown in Figure 2.

r
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an Mackinnan (19858) one-zidad p-valuas

Figure 2: Unite Root Test
(Source: the authors)

A stationarity test is necessary before carrying out the regression analysis because
if the time series is no stakionary, the regression results will become spurious. Y the series
is not stationary, we need to do the differencing. Differencing can help stabilize the mean
of a time series by removing changes in the level of a time series, and therefore
eliminating (or reducing) trend.

4.2. Regression of the model using the ARDL method

In this section we are going to discuss the ARDL cointegration, long run and shot run
coefficient and long run adjustment (Error correction form). ARDL cointegration is used
when considered variables have different order of integration that is some variables are
stationary at level and some are stationary at first difference. Thus, when performing the
regression, the following results illustrated on the Figure 3 were obtained.

The variable X that represents the Angolan export, with lag presents a positive
coefficient (0.519015) and its p-value is statistically significant (0.0206), this means that
this variable positively impacts the growth of export. GDP per capita at level presents a
positive coefficient (0.010070) and its p-value is statistically significant (0.0168), this
means that this variable positively impacts the growth of export. GDP per capita with
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one and two lags presents a negative coefficient (-0.006276; -0.003555) and its p-value are
statistically insignificant (0.1876; 0.2534), this means don’t impact the growth of export.
M has a positive coefficient (1.325412) and its p-value is statistically significant (0.0065),
this means impact positively the export growth. M variable with one and two lags
presents a negative coefficient (-0.484609; -0.507612) and its p-value are statistically
significant (0.0283; 0.0280), this means impact the growth of export negatively. The road
variable at level has negative coefficients (-1.96E-09) and sta tistically insignificant p-value
(0.3373), which mean that do not impact the X growth. The road variable with one lag has
negative coefficients (-7.00E-09) and statistically significant p-value (0.0090), which
means that impact negatively the X growth.
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Figure 3: Regression of the model ARDL

(Source: the authors)

The road variable with two lags has positive coefficient (5.91E-09) and p-value
(0.0041) is statistically significant, meaning that impact X positively. The rail variable at
level has negative coefficient (-2.20E-08) and p-value (0.0613) is statistically insignificant,
meaning that does not impact X. The port variable at level has positive coefficient (7.29E-
09) and p-value (0.1704) is statistically insignificant, meaning that don’t impact X.
However, the constant (C) presents a positive coefficient (18.44746) and p-value (0.0310)
statistically significant at 5%, meaning that if everything remains constant the X will have
a positive impact.
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4.3. ARDL long run and bound test

The ARDL bounds test is based on the assumption that the variables are [(0) or I(1).
According to Belloumi (2014), in the presence of [(2) we cannot interpret the values of the
F Statistics provided by (Pesaran et al, 2001). The ARDL cointegration equation is
formulated as follows:

n hn n n n
M = o+ ) fillRoad; , + ) BoMRailey + Y BohPort,_; + D RGP, + ) poam,_,
i=1 =1 i=i =1 =1
+ e (3)

Where A presents the first difference, 5, denotes the drift component, ; is the white noise
residual and X, GDP, road, rail, port, and M are as defined earlier.

Interpreting the coefficient of the variables in the Figure 4, we can see that the
constant (C) presents a positive coefficient (18.44746) and p-value (0.0310) statistically
significant at 5%, meaning that if everything remains constant the X will have a positive
impact.

m

Hull Hepathezis Mo levels relationship

Figure 4: Limit test of ARDL

(Source: the authors)

GDP variable with lag has positive coefficient (0.700914) and its p-value (0.0147)
is statistically significant at 5% significance, meaning that it positively impacts the growth
of GDP per capita. The variable X with lag presents a negative coefficient (-0480985) and
its p-value is statistically significant (0.0277), this means that this variable negatively
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impacts them self. GDP per capita with lag presents a positive coefficient (0.000240) and
its p-value is statistically insignificant (0.9084), this means that this variable doesn’t
impacts the growth of export. M with lag presents a positive coefficient (0.333192) and its
p-value are statistically insignificant (0.1140), this means that don’t impact the export
growth.

Road with lag has a negative coefficient (-3.05E-09) and its p-value is statistically
significant (0.2455), this means don’t impact the growth of export. Rail at level has a
negative coefficient (-2.20E-08) and its p-value is statistically nsignificant (0.0613), this
means that don’t impact the export growth. Port at level has a positive coefficient (7.29E-
08) and its p-value is statistically significant (0.1704), this means don’t impact the export
growth.

The difference of GDP per capita at level has a positive coefficient (0.010070) and
its p-value is statistically significant (0.0168), this means that impact the export growth
positively. The difference of GDP per capita with a lag has a positive coefficient (0.003555)
and its p-value is statistically insignificant (0.2534), this means that don’t impact the
export growth. The difference of M has a positive coefficient (1.325412) and its p-value is
statistically significant (0.0065), this means that impact the export growth positively.

The difference of M with one lag has a positive coefficient (0.507612) and its P
value is statistically significant (0.0280), this means that impact the growth of export
positively. The difference of road has a negative coefficient (-196E-09) and its p-value is
statistically insignificant (0.3373), this means that don’t impact the export growth.
However, the difference of road with lag has a negative coefficient (-591E-09) and its p-
value is statistically significant (0.0041), this means that impact the export growth
negatively.

Regarding the long-run coefficient we see that the GDP per capita has a positive
coefficient (0.000498) and its p-value (0.9093) higher that 5% significance, which means
that statistically it is insignificant, it does not impact the X growth. The variable M has a
positive coefficient (0.692728) and p-value (0.0333) statistically significant at 5% of
significance, which means that statistically impact the X positively. The variable road has
a negative coefficient (-6.33E-09) and p-value (0.3127) statistically insignificant at 5% of
significance, which means that statistically don’t impact the X.

The variable rail has a negative coefficient (-4.58E-08) and p-value (0.1135)
statistically insignificant at 5% of significance, which means that statistically don't impact
the X. The variable port has a positive coefficient (1.52E-08) and p-value (0.1554)
statistically insignificant at 5% of significance. However, the constant (C) has a positive
coefficient (38.41587) and a p-value (0.0234) statistically insignificant at 5% of
significance, which means that statistically impact positively the X at long-run. The
constant elucidates that if everything remains constant, the transport infrastructure
investment and the control variable in the long-run will impact the X growth positively.

To understand the ARDL bound test is used the following rules from (Pesaran et
al., 2001) and (Narayan, 2005):

e if F-stats is greater than value of upper bound, this shows there is cointegration;
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° if F-stfats is in between the value of upper bound and lower bound, this shows the
result is inconclusive;
o if f-stats is less than value of lower bound, this show there is no cointegration.
After checking the F-Bounds tests it is noted that, the calculated F valie is 4.799403
which is above the upper and lower bound test. The critical value of the upper bound is
4.15 at 1% significance at level. This means that the null hypothesis of no cointegrating
relationship can be rejected which implies that X is cointegrated with transport
infrastructure investment and control variables. So there exists a long-run relationship
between the variables.

4.4. Error correction form

Therefore, applying the Error Correction form for short-run coefficient and long-run
adjustment we obtained the results shown in Figure 5. Error correction regression are
represented by with summation signs while @ in second part of the equation representing
the long-run relationship. The estimation of short-run relationship based on error
correction model is specified as:

n
AX{ == EU + ZIBIAROadt—l 2
i=1

n n n n
BoARail,_, + Z BoAPoTE, L + Z BAGDP,_, + Z BAM,_,
=1 =1 =1 i=1
+ AECT,_; (4)

Where 1 measure the speed of adjustment and significant and negative coefficient
(4) of ECT,_, implies that any disequilibrium in short-run between the dependent and
explanatory variables will converge back to the long-run equilibrium relationship.

All variables that represent the short run become statistically significant et 5% of
significance. The difference of GDP per capita has a positive coefficient (0.010070) and its
p-value is statistically significant (0.0001), this means that impact the growth of export
positively. The difference of GDP per capita with a lag has a positive coefficient (0.003555)
and its p-value is statistically significant (0.0279), this means that impact positively the
growth of export. The difference of M has a positive coefficient (1.325412) and its p-value
1s stalistically significant (0.0000), this means that impact the export growth positively.
The difference of M with one lag has a positive coefficient (0.507612) and its p-value is
statistically significant (0.0004), this means that impact the export growth positively.

The difference of road has a negative coefficient (-196E-09) and its p-value is
statistically significant (0.0176), this means that negatively impact the export growth. The
difference of road with one lag has a negative coefficient (-591E-09) and its p-value is
statistically significant (0.0002), this means that impact the growth of export negatively.
In the long run, the adjustment or cointegration equation (CointEq(-1))* has a negative
coefficient (-0.480985), and its P value (0.0002) is significant. This implies that the speed
of adjustment towards long run equilibrium is 48% or system corrects its previous period
disequilibrium at a speed of 48% time within one period.
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Figure 5: Error correction regression
(Source: the authors)

In order to analyze the existence of cointegration and the interactions of short-run
and long-run dynamics between highway investment and economic growth, this study
applied the bounds test developed by (Pesaran et al., 2001). The results show that the
calculated value of F statistics (4.499403) is greater than the critical value of the upper bound
(4.15). Therefore, the hypothesis of the absence of cointegration is rejected, which implies
tlie existence of a long-run relationship between the v4riables.

4.5. Residual diagnostics
After the limit test of the long-term and short-term coefficients of the ARDL model,
several diagnostic tests were performed whose results showed that the ARDL approach
has no problems with autocorrelation. Based on the Jarque-Bera the residuals of the test
are normal. The value is 0.022029 and p value (0.989046) is greater than 5%.
Breusch-Godfrey Serial Correlation LM Test proves that the residual obtained
from the ARDL model is free from serial correlation. The Obs*R-squared is 15.57480 and
Prob value is 0.0004. Likewise, Heteroskedasticity Tests: Breusch-Pa gan-Godfrey proves
that the residual obtained from the ARDL model are free heteroskedasticity. The Obs*R-
squared is 16.56025 and Prov value is 0.1669.

5.6. Stability diagnostics
The Ramsey RESET Test was used to check the appropriate functional form. The
probability value of F-statistic is 1.404058 suggesting that the model is well specified.
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As can be seen from the results of the Wald Test in Figure 6, exception lags ¢(3),
c(4), c(8) and ¢(12) which aren’t statistically significant, lags ¢(1), ¢(2), c(5), c(6), ¢(7), c(9),
¢(10) and ¢(13) are statistically significant at 5% significance, this means that impact the
export growth positively.
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Figure 6: Wald Test

(Source: the authors)

After analyzing the lags, Figure 7 shows the plot of cumulative sum (CUSUM) Test
and cumulative sum of squares (CUSUMSQ) remained between the 5% critical bounds
which prove the stability of the parameters. The model is,structurally stable. But, if
CUSUM Test and CUSUMSQ exceed the 5%, critical bounds we can confirm instability
of the coefficient.
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Figure 7: CUSUM Test and CUSUM of Squares

(Source: the authors)

[t can be seen in Figure 7 that the CUSUM and CUSUMSQ are well within the
critical limits, which implies that all coefficients in the error correlation model are stable.

5. Conclusion

The objective of this study was to analyze the impact that Angola’s investment in its road,
rail and port infrastructure has on the export's growth. For this purpose, annual time
series data were used to estimate an econometric model with five variables (roads,
railways, ports, imports, and GDP per capita) that basically explain the growth process
of the Angolan economy. Angola has a predominantly subsistence economy that is
becoming inereasingly fragile due to the poor quality of its transportation infrastructure.
As verified, the results show that the variables are intrinsically related to each other in
the short and long term, significantly impacting the growth of Angolan exports in the
short run and in the long run. Overall, the results allow for the conclusion that the poor
quality of transportation infrastructure is a determining factor that is hindering
agricultural development, supply chains and the subsequent export of products, which
results in the hindering of the growth of the Angolan economy.

6. Recommendations

Therefore, to increase the volume of agricultural exports and increase the level of growth
of the Angolan economy, it is essential that the Angolan government invest heavily in
land transport and port infrastructure. We believe that this infrastructure would boost
logistics, the agricultural sector, and supply chain.
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Abstract

Purpose: The airport infrastructurc plays capital importance in the development of national
trade. It facilitates the flow of people, goods, and services more quickly. Thus, given its
importance, this study seeks o analyze the impact of the Angolan investment in airport
infraseructure between 2000 — 2020,

Dcs{gﬂ/;net]lodolog;'.' This article presents the results of quantitative and qualitative research,
based on narrative review and output of the Auto-Regressive Distributed Lag (ARDL,)
technique, which aimed to analyze the impact of investment in airport infrastructure on the
growth of Angola GDP per capita.

Findings: The results of the stationarity teses performed shows mixed integration in both 1(0)
and [(1), which justifies the used ARDI.. Similarly, the bounds test showed that there is a very
strong relationship benween airport infraseructure mvestment and GDP per capita growth in the
short and long run. However, in the Angola case study, the impact that exists is aegative,
meaning that airport infrastructure negatively impacts per capita GDP growth in both the short
run and in the long run.

Research limitations /implications: This research has been among the firse o analyze the
impact of investment in arpore infrastructure on the growth of Angola GDP per capita.
Besides the contribution of this research, some limitations are the ditficulty to find data of
investment and the literature about transportation infrastructure in Angola.

Originality/value: The analysis of the impact of invesament in airport infrastructure in the

growth of Angola GDP per capita is a fundamental step that can help public and private entitics

=12



m making decisions  that aim to improve the management of the Angola  transport
infrastructure,

Keywords: Anpola airport infrastructures, economic growth, imports, exports
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1. Introduction

[iconomic development is an important indicator for improving the people’s standard of living (Alam et al,
20200, Similﬁr]y, the development of the trade depends on how cach country conducts its trade policy
(specialization,  main export and import markees, dependence on forms  of financing, degree of

internationalization of domestic firms, supply chain devel pment, among others) (Allen & Gio annettd, 201 1),

\ngola with 1.246.700 is the seventh largest country in Africa. It has a continental border of 84.837 km, but the
poor quality of its transport mfrastructure limits connection with its castern, northeastern, and southwestern
provinces, as well as with neighbor countries (Haddad ¢t al., 2020). Angola is a resource rich country, but a
considerable  portion of  its population lacks access to basic services, such a5 access to transportation
infrastructure (Temudo et al., 2019). Atter the civil war in 2002, the government ser ambitious goals to rebuild
the ransportation infrastructure (Jensen, 2018). However, twenty vears later, Angola stll faces o umber of
difficulees regarding  the airport infrastructure (Deloitre, 2014), The poor developmenr  of transport
infrastructure is one of the main causes ot the poor distribution of cement and other produets in the Angolan
market (Campos ct al., 2022),

The weakness of Angola’s transportation infrastructure has caused a gap between agricultural, rural, and urban
areas, between the case and the coast. It limited the movement of people, soods, and services, compromised the
country’s growth and socioeconomic development. Suhsrqucm]); it caused airfare prices to risc. Currently, flving
from Luanda to the center and cast of the country is more expensive than tlying from Luanda to South Africa,
Therefore, given the importance of airport infrastructure, it is impottant to analyze the impact of investment in
airport infrastructure on the economic development. To this end, the following rescarch queston suiding the
rescarch was raised:

1) What is the impact of the investment in airport infrastructure on the Angola economy development?

The literature contains a considerable number of articles on airports and there is no doubr that there is 1 strong
correlation between the presence of an airport and economic development in a given region (Greeny, 2 7).
Airport development and air transport contribute significantly to broader sociocconomic development and arc
key drives of new business ceneration (Dimitriou & sartezetaki, 2022). Bur, based on the literature, there are few
articles addressing the impact of airport infrastructure on economic growth, for example, (Akinyemi, 2019),
(Arbués et al., 2015), (Brugnoli ct al., 2018) and (Dimitrios & Maria, 2018). However, there are not scientifically
articles addressing this issuc in the Angola context. Thus, the lack of literature addressing the impact of alrport
mfrastructure on economic growth in Angola signals a deficit that somewhat hinders the understanding of this
sector in the Angolan contest.

This article is organized int six sections. Section | presents the problem under study, the objective, the rescarch
question, and the justification of the need for the rescarch conducted. Section 2 discusses airport infrastructure,
its classification, impuact, and the management of airport infrastructure. Section 3 it’s presented the methe dology
and rescarch method. Seetion 4 presented the data, cconometric model specification. At Seetion it is 5 presented

the discussion of the empitical results. Finally, the scction 6 presenrs the final considerations.
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2. Literature review

High quality transportation infrastruceure expands the productive capacity of a nation, increases mohility;
productivity and cconomic growth (Pradhan & Bagehi, 2013) and (Barzin et al., 2018). Transportition
infrastructure is a vieal socloeconomic asser, ir structares space and determines the mobility of mrade flow as well
as the location of industries and markets, [t's construction and maintenance absorb significant resources, and its
importance and public nature raise political and cconomic concerns (Short & K pp, 2003),

2.1. Airport infrastructure

Airport infrastructure is classified as cither technically efficient or incfficient, The development of Arport
infrastructure drives a country’s economic growth, provides employment, boosts trade, and captivates tourisim,
For Addie (2014 airports are major catalysts for urban growth and economic development, their economic
function, multiscale conacetivity and the impact of air transport place airports at the center of transport
infrastrueture devels poient policy.

Historieally, airpotts were considered state-owned and aimed 1o provide and operate infrastructure for airlines,
However, this sector has changed over the last two decades, many airports are no longer scen as public services,
they now operate as modern veatures with commereial objectives. Several airports have been privatzed in order
to reduce govermment mvolvement, inerense arpott productvity and innovation (Gillen, 2011 and (Adler &
Lichert, 2(!14).

Airport incfficiency can he explained not only by excess mput and production deficiencies, but also by

exogenous factors over which management has little or no control (Adler & Liehere, 2014,

The literature on measuring and understanding the factors atfecting airport ctticiency has expanded considerably
in recent years, driven primarily by ongoing changes in the airline industry and evolving airport governance
models (Assaf & Gillen, 2012),

Privatized airports show more efficiencies than mixed capital or majority government-owned airports (Oum ¢t
al., 2008). In ceneral, the Airport industry is varied and heterogencous, with high degree of quality
difterentiation, heeer pencous ownership and regulatory seructures, different combinations of service and
operational characteristics (Graham & Shawy, 2008). Therefore, assessing and comparing arport pertormance is a
complex task (Carlucei ¢t al.. 2018).

However, due to the erowine strategic and cconomic importance of Airport infrastructure, Nirnort efficicney
rd & baa o } J
analysis has become erucial (Sarkis & Talluri, 20 M), as it allows airlines to select the niost efticient airpores,

municipalitics to understand their ability to attract business and tourists, and governments (o optimally allocace
resources (o improve airport infrastructure (Barros & Dicke, 2007).

Airports play importane roles in economic arowth, connecting cides and nations, The deal with outbound
passage tlow and inbound passenger tlow: Departures procedures include airport access facilitics, check-in
seeurity check, immigration, customs, and boarding, Arrival procedures include boarding, immigration, bagoaee
claim, customs, quarantine, and aiport departure procedures. The passenger system’s boarding flow is most
important because it has the greatest impact on the entire operation of the passenger terminals and other
clements of the airport (Alodhaibi ct al., 2017). Departures at airports involve providing services to passcnger
that generally require more time than the arrival process (Neutville et al., 2013).

Airports are take-off and arrival Spaces tor airerafe carrying passengers and goods. Airports are at the heart of
alr ransport operation. A portion of airports serve commercial services such as, shopping centers, parking lots,
subway and bus stations (Pius cr al,, 2017). Air transport enables fase travel over long disaances, while airport
infrastructure boosts local ec mountic development through several mechanisms (Tveter, 2017). First, it makes =
region more attractive. If interpreted as a regional amenity, the impact of airport infrastructure can lead to
population growth due o increased attractiveness. Second, airport infrastructure can improve market access.

Third, air transport can facilities direct conract between people living far from cach other (Glaeser er al,. 2001 )i
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\ir cargo logisties has an wiereasing importance in the cconomic development of 2 nation, as well as a serong
correlation swith many economic metrics such as economic growth (Chang & Chang, 2009), As a driver
cconomic development, air cargo stands out as a vehicle that bridges the gap between global trade and the supply
chain in a faswer and more reliable manner (Kasarda & Green, 2003). The arport’s ability to attrace
transshipment cargo traffic, including existing traffic flow patterns, airport infrastructure capacity and activities,
linkage with regional and  intercontinental airport network is eritical to shaping an air cargo terminal ‘s
competitiveness (Wasesa et al, 2015), The pertormance of the air cargo terminal diveetly inside on the supply
chain (Gardiner et al. 2 105).

2.2, Airport infrastructure and economic development

The regional connections berween infrastructure and economic development have been of interesr to
geographers, cconomises, policy makers, and many others for a long time (Cidelly, 2013). An important question
1N cconomic ge graphy relate to the scale and nature of the contribution of transportation infrastructure to the
overall economy. The ability to utilize transportation  infrastructure and fransportation services expand
opportunities for interaction, as an cconomy can benefit from these interaction opportunities by increasing its
output (Lakshmanan, 201 1)

[n general, the economic effects of air transport are analyzed based on the impact of air services (Mlroggen &
Malina, 2014). Tor example, the flow of air carge promotes cconomic development (Button & Yuan, 2013).
Howcever, 4 major specitic mnterest of airports is their role in tacilitating the movement of labor. Ticonomic
growth theory has largely focused on fixed geographic endowments, but as the importance of extractive industry
has declined, factor mobility has gained importance for the economic development of regions (Button et al.,
2009). Thus, while substantial aguregate impacts ol air franspart on cconomic activity have been identificd, their
scale and direction may differ across airports (Allrogaen & Malina, 2014,

Theretore, the development of large infrastrucrure such as Alrport often requires o high financial investment,
time, and the involvement of various stakcholders (London et al., (2017), because a proposal to build an airport
in a region not only sparks the interest of politicians and investors, but also impacts the region’s cconomy
(Nguyen et al., 2022). For this reason, airports are recognized as essential drives of cconamic development that
suppaort local economic activity as they generate new employment opportunities and stimulate further ins cstment
in catchment arcas (Robertson, 1995).

\irport infrastructure is part of the underlyving basis of an airport system, lts eéxistence and the associated
ground infrastructure are an essential factor for regional development, Thc; literature states that the presence of
this infrastructure has a direct relationship with the overall ceonomic functuoning of the surrounding region
(Crockatr & Ogston, n. d.). therefore, Alrport services with quality improve economic development, where
aifport services with less quality hinder the ceonomic development of the region. In general, economic
performance is measured in terms of employment growth, population growth, and/or income growth. For
example, the literature on economic development focuses on empirical studies of the effect of covernment
policies on cconomic outcomes (Greeny, 2007),

At airports where a significant incredse in capacity is not expected, mitigating air traffic delays may require the
implementation of demand management mechanisms aimed at controlling demand for Arport aceess o limit
imbalances between demand and capacity (Gilen et al., 2016). Therefore, investments in Airport infrastructure
are evaluated based on improvements in transpotrtation infrastructure to meet the demand for transportation,
However, evaluating alrport investments in terms of maximizing regional development requires « comparison of
the regional impact of investments in other sectors, such as manufacturing, education, and health. The

investment should positively impact the cconomic development of the region (Jorge & Rus, 2004).

Alr transportation has influenced cconomic development it is therefore important to know the scale of this
ctfect both for airport development and management and for policy makers making strategic decisions about

afrport planning and investment. However, studies on the economic impact of air transport have focused
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primarily on the links berween large airpores and regtonal cconomie development. Lietle attention has been paid
to the impact of small airports on their local arcas (Button et al., 2009,

2.3. Impact of airport infrastructure

The transportation infrastructure impact on the cConomy is seen in economic development and differs in
developed and developing countries. Immediate benefits and sustainable growth oceur over ditferent time
periods (Aam et al., 2020), (Esfahani & Ramirez, 2003) and (Short & K PP, 2005).

Arbués er al. (2015) when testing the existence of direet and indirect effects of road, rail, alrport, and port
infrastructure projects by estimating a production function noted that transportation infrastructure impacts the
cconomy, not only of the region in which thev are located, bur also the ceonomy of adjacent regions (spillovers
etfect).

l.fficient air transport infrastructure can boost regional cconomic devclopment, ¢nable access to the world
market, facilicate labor integration and mobility, and stimulare loeal industrics | Brugnoli et al., 2008). Aviation
plays an important role in modern society and cconomy. It provides conneetivity, accessibiliey, and tacilitates
trade. .\lnng with the arowth of alrport infrastructurc, business, commercial, residential, and spatial (]L'\'L‘IU]'!]]]L'IH
occurs (Ferrulli, 2016).

Airport intrastructure determines the socio-economic structure of a territory. With elobalization, air accessibility
has become one of the essential factors for cconomic development, Airports nced to attract passengers and
airlines, acting strategically in marketing and route development and differendiating their offer. Thus, cfficiency in
the management of airport infrastructure s key to ensure and facilitate mobility and economic growth
(Burbidge, 2016), (Bucovetchi et al., 2019 and (Berganting et al., 2020).

Air transport is onc of the most important industrics in the world, it directly and indircetly contributes to the
rapid growth of the warld cconomy. Air transport is a major contributor to global cconomic prosperity. Aviation
directly ereates jobs in the industry, as well as other sectors indircetly, providing 62,7 million people worldwide
with their livelihoods. GDP, tourism and employment are the main factors causing this growth in air transport
and an increase in these factors drives the demand for air transport (ATAG, 20106, (Khctikonal & Sedefos]u,
2007, and (Dimitrios & Maria, 2018). Already; tlie evolttion, of new aitline business models hag increased
passenger demand and the need for more alrport infrastructure (Carmona-benites ot al., 2017). However, among
the biggese barriers w0 air cargo trade are customs regulations and procedures that do not keep up with the rapid
development of the industry (Zhang, 201 12).
¢ ’

Offering high quality infraseructure is important for attractivencss and competitive advantage, it also aims to
boost local economic development, For example, (Akinyemi, 2019) report that understanding the causal
relationship beeween economic variables and demand for domestic air travel in Nigeria had policy implications
for airlines, atrports, local governments and consumers. The policy implication caused by these variables helped
policymakers to understand the role of air travel demand in the country’s cconomic growth, guide airport
development and operation, and regulate air serviees,

Therefore, air transport boosts internal and external trade, facilitating the displacement of people for various
activitics, whether for commercial purposes, health, study, or leisure, Thus, developing the alrport infrastructure
(O guarantee a greater flow of people and goods is fundamental.

3. Research methodology, method and data

Bascd on the approaches by Green et al. (2006), Yuan & Hunt (2009), Gasparyan et al. (2011), Hochrein &
Glock (2012} and Ferrari (2016) a systematic literature review was carried our with scarches in Seopus, Web of
Science, Science Direct and Gox sele Scholar, using the following kevwords: Sairport infrastructure”, “impact of
alrport infrastructure” and “Angola airport infrastructure”. The tollowing filtering eriteria were used: (1

publication vears: 1990 — 2020 () document type: article; (3) source type: journal; (4) language: Linglish, All
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extracted articles were manually analyzed considering the following inclusion and exclusion eriteria; ritle analysis,
research area, keywords used, miributions and main results,

From the four databases, 127 articles were extracted, 36 duplicates were organized and excluded, The remaining
91 articles were analyzed and 26 were exduded because they are not focused on the airport infrastrucrure. The
remaining 65 articles were again subjected to a more in-depth analysis which resulted in the selection of only 63

articles. Later, 14 supplununmr_\ articles were added,

Regarding the research method, In order 1o answer the rescarch question identified in this research, the present
study used the \ute ~Regressive Distributed Lag (ARDL) approach developed by Pesaran & Shin (1997) and
Pesaran et al. (2001). The ARIDI, approach was adopted for the following three -.ld\'nnm‘-_{cs compared to other

traditional cointegration technique:

* The variables do not have to have the same order of integration, they can be [{0), 1(1) or fractionally
integrated;

* The ARDL. test éan be applied o small samples;

* In the ARDIL technique, the long-term and shori-term factors of the model are evaluated at the same
time (Belloumi, 2014).

The ARDI, technique employs a single reduced form equation, unlike to other colntegrarion techniques that
require laborious systems of cquations to estimate the rerm relacionship, An additional advantage of ARDI. is
that when evaluating the I ng and short-term factors of the model, the difficulties in testing the hypothesis of
the cocfficients, as observed in the Engle-Granger method, are avoided, cspecially when the samples are smull
Narayvan, 2005),

Data for this study were obtained from the Angolan Ministry of Finance and the World Bank. The dependence
variable is cconomic growth (GDP). The independent variables are investment in airports infrascucture, exports
and imports. The data containg 21 observations, which is why the ARDI. approach was adopted. The choice of
the study period was due to lack of data on investment in airport infrastructure.,

Variables Symbol Meaning Data source

GDP per capita (current USS) — is gross domestie product divide by
midyear population, GDP s the sum of gross value added by all
resident producers in the econ my plus any product taxes and minug

’ .
Economic growth Ghp World bank

any subsidies not included in the value oF the products. It is
caleulared without making deductions for depreciation of fabricated
asscrs ar for d;;P]crinn and degradation of natural LCSOLITCES,

M Imports of goods and services ("o of GDP) represent the value of World Bank
all goods and other market services recetved from the rest of the
world. They include the value of merchandise, freight, insurance,
transport, travel, royalties, license tees, and other serviees, such as
communication, consrruction, financial, information, business,
personal, and government services, They exclude compensation of

Import

employees and investmenr income (formetly called factor services)
and cransfer payiments.

X Exports of zoods and services (Vo of GDP) represent the value of World Bank
dl guods and other market services provided to the rest of the world,
They include the value of merchandise, freight, insurance, transport,
Ex travel, rovalties, license tees, and other services, such ag
ot communiciation, construction, financial, information, business,
personal, and government services. They exelude compensation of
cemployees and invesunent income (formerly ealled factor services)
and transfer pavments,

Airport \ir Total investment in airports infrastructure in the country, The Ministry of

A=



Variables Svmhbol A‘Icaning Data source

A national curreney wis o« e 5 ar oy el At on
infrastiuctures Leurrencey was comverted to US dollars on the period-gnd Iransporte

comversion rate (INTY daga)

Table 1. Variables in the Models and Data Sources
4. The Angolan airpott infrastructure

As far as the Angolan airport sector is concerned, except tor Luanda, most airports were built in the 19605 to
meet the needs of that decade, The aireraft were slow and medium sized, with the Douglas D3 being a
representative type. However, from 1975 1o 2 05 invesement in airport infrastructure did nor keep up with the
rapid growth in demand for these services, Air navigation serviees for all airports are the management of the
National Air Navigation Company (ENANA) (Bank, 2005). The Table 2 reference the entities that ace managing
the control of the Arports,

Managing Companies Quantities of airports

ENANA 15

Provincial governments

Mining companies 5
Air Force 6
Total 36

Table 2. Companies that manage and control airports in Angola (Bank, 2005)

Despite the importance of airpott infrastructure, the number of airports in operation in Angola is deercasing
considerably as their wear and tear increases. In Angola there are several municipal airports/ acrodromes that do
not receive flights, The main concentration of traffic is in Luanda, while the level of traffic in some provinees is
decreasing, The airport 4 de Fevereiro™ is the main airport in che country being “Transportes Aéreo de Angola
(LAAG) 15 the main public seetors airline,

The capacity of the Angolan aitline has growth. After the restructuring, TAAG expanded its routes and flect
(includes scveral Bocing 777s) operating on - foutes o Portugal and Brazil (Pushak & Foster, 2011). Has
intercontinental tlights to: Lisbon, Dfibai, Bruossels. Frankturt, Paris Sio Paulo, Rio de Janeiro, Havina, and
London. In addition to these, there are other continental destinations otiginating in Luanda: Addis Ababa,
Brazzaville, Cape Town, Casablanca, Harare, Johannesburg, Kinshasa, Maputo, Nairobi, Sio Tomé and
Windhoek. Many other countries such as, Germany, United Ningdom, Portugal, Spain, Irance, Belgium,
Netherlands, Qatar and Turkey also have direct tlighes to Angola. Similarly, China being one of Angola’s main
trading parmers and one of the most significant investors has played an important role in modernizing the
country’s rransportation infrascructure, from ports, roads, and airports (Non kenge & Luiz, 201 5).

However, prior to restructuring, the runways restricted airport capabilities, the runways were and some still are
too short, have poor geometry for modern craft, and have rough surfaces and weak bases, Consequently, By ing
737s could not operate across the network and could not use high-pressure tires for risk of damage to the
runway by impact loading. More expensive low-pressure tires wear out faster on rough tunway surfaces and
subsequently haver shorter service life, leading o higher operating costs (Bank, 2005). Figure 1 shows the
location of some airpores in Angola. There are many other airports /acrodromes in different municipalities that
are not shown on this map.

Regarding the restructuting or expansion of airport intrastructure, the Lobito corridor has onc international
airport, Catumbela, located between Lobito and Benguela. Tt was built by a consortium of companics including

Odebrecht (Brazil), Somangue (Portugal) and Imbodex {Cuba), and financed with government funds and foreion

-18-



credic lines, Several provineial airports along the corridor, including Benguela, Huambo, Kujeo and Luena were
also rehabilitated and modernized (Duarte et al.. 2004,

However, not all airport infrastructure has been rchabilitated (Haddad ct al., 2 20). For example, the airport of
Malanje is the only in the provinee and is located on the outskirts of the ciry. It was expanded and now has a
2.220, meter asphalt runway that ean accommodare only smaller aireraft (Ferteira et al., 2015). The Angolan
airport network consists of international alrports, natonal airports, and acrodromes. Haowever, the international
airports of Catumbela and Lubango does not reccive international tlights.

Figure 1. Angola’s airport network (Angola, n.d.-a)

However, given the demand for air services at.the February 4 international airport, the Angolan government ,
decided to build a new international airport 40 km the capital city of Luanda. The new international airport will

serve as a regional hub with capacity for 13,5 million passengers per year (Muzima, 2019,

Hlowever, in the distant vear 2000, Luanda airport handled 1.405.125 departing passengers and 478.305 metric

tons of cargo. 100 aircraft regularly used the parking space designed for 18 aircraft. This statistic shows a high

level of demand for airport services (Bank, 2005), as in general, southern African countries of similar size and

population in a peaceful state and without an oil-based cconomy would probably not record these levels of

traftic.

According to Campos et al. (2022), in Angola the provincial aitports played an important role during the first
decade of the 21st century because at that time, the road and rail infrastructures were still at a high level of
degradation. According to Bank, (20 15), at that time the toads were still mined, in thae period aircraft served as a
bridge for supplying the hinterland arcas not aceessible by road and rail carrying basic consumer aoods such as,
food, building material, fuel and medicines, FHowever, che airports facilities in the provinees are precarious and
the levels of comfort and safety are minimal, few airports control the weight of cargo adequacely due w the lacls

of scales and trained personnel.

N of passengers Cargo (tons) | Aircraft (Landings)

Luanda Total 1.405.125 478,305 25910
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IN" of passengers Cargo (tons) Aircraft (LzmdingsT’
Benguela 73887 5930 8.287
Cahinda 07.214 2036 14.022
Huambo 61.8453 A0S 9.610
Lubango 108.991 4,742 1576
Kuito 5,162 10.8619 4.520)
Luena 20,264 15.011 4.088
Malange 21,261 L5772 1496
Menongue 16.548 17:524 3088
Namibe 18.936 3821 1.597
Ondjiva 16,759 3045 1.344

Table 2. Passenger and cargo trattic ar provineial airports, 2000 (Bank, 2003)
5. Empirical results
5.1. Trend of the series

A time series can be written as a sum of four clements: rrend, seasonality, cycle and random shocks (random
term). The graphics in figure 2 illustrate the GDP growth trend, the Nirport infrastructure investment trend,
Exports, and Impores tade, The trend of the series in figure 2 show that thev are noe stationary. \ time scries is
said to be stadonary when there is not trend in the tme series, it is known as statonary series. Bur why it is

important to determine stationary property of the time series?

A statonarity test is neeessary before carrying out the regression analysis because if the tme series s no
stationary, the regression results will become spurious. If the series is not stationary, we need to do the
differencing, Ditterencing can help stbilize the mean of a time series by removing changes in the level of a time
series, and therefore climinating (or reducing) trend.

Figure 2. Graphic of the series



5.2. Unit root test
In the analvsis of series, before applying the regression, the variables must be tested to verity whether or not they
arc statonary. A variable is considered 1o he stadonary it its Prob value is between ) and 5% thac is, witl
tendencey to prow or

110
decline. To ascertain this tact, 1n this work the conventional unit root test with the
Augmented Dickev-Tuller (ADI) method was used, The results are presented in Table 4.

To understand the analysis, the probability value parameter must be considered, using the following hypatheses
with 00,05 or 5% of significance:

 FUO: the sevier bas a it root-aud is ot Sativaary il Dypothesis)

’
* F 1 the series-dues not have a niil vt and is thereore stativitary.

[f P value is < 5%, reiect HO. For the series to be considered stadonary, we have to reject the null hypothesis
(HU), concluding with 95" confidence that it is 4 stationary series.

As can be seen in Table 4, the variables becanie stationary only in the first difference. At level the variables arc in
their original state and they are nor sratic nary because they have a trend. If the serics is not stationary we must to
applied the first difference hecause the variables need o be significant on 5% of signiticance. If the Prob value
is higher 3%, the variable become insignificant. We cannot used regression in ARDL technique it the Prob value
of the series are higher 5.

Variablie I With Constant & Without Constant &
Trend Trend
t-Statistic Probh. t-Statistic Prob. t-Statistic Prob.
At level

GDP -1.9480 (.3049 07412 0.9548 04225 05177

X -1.6456 (4421 -2.9063 (L1572 -1.4908 0.1239

M -2:1698 (2273 -2.30006 04148 2.0490 0.0415

Airport -2.2764 (L1883 23043 0.4130 -1.5258 0.1163

At first Difference

GDP -2.9447 (.0588 -3.3430 (10950 -3.00258 0.0046

X -5.9824 0.0001 -3.3370 0,0093Y -5.4954 0.0000

M -3.3715 0.0256 -3.21108 0L11s -3.3593 0.0020

Airport -h4021 0.0027 -4.3880 0.0132 -4.5861 0.0001

Table 4. Unit Root test

5.3. Model specification

To investigate the impact of variables on GDP per capita growth, the economic function was specification as
tollows:

GDP=(ftLirports.}ixports, Lsports) (1)

In cquation (1), Gross Domestic Product (GDP) is declared as a dependent variable on government investment

in Airport infrastrucrare (Airport) and national trade {(Imports and Exports), The econometric model of dhe

equation is presented as follows:

GDP=Bit B Airpart.+ 3.l xpartst fFalmparts e, (1)

-21-



Where GDP indicates GDP per eapita. Nirport represents investment in alrparts infraseruceure, Lxpores and
Imports represents the sum of exports and imports. The parameters B1, B2 and B are the long-terms elasticiey
of GDP per capita for investment in Airport infrastructure, t and ¢, represents time and the white noise
perturbation error term. The expected signs of 3, B2 and B3 are positive because an increase in the level of
investment capital of Airport infrastructure should grater etfects on trade, greater economic activity and higher
GDP per capita growth.

3.4. Regression of the ARDL model

ARDL cointegration is used when the considered variables are stationary at level, and some are stationary ar first
difference. So, in this section we are going to discuss the ARDIL cointegration, long run and shot run cocthicient
and long run adjustment (Error correction torm). Uigure 4 illustrates the chosen method (ARDL), the selected
model criterion (Akaike info criterion (ALC)), the lags for each of the variables, and the resulting chariacteristics,
Fquation for ARDIL ¢ integration is formulated as follows:

1=1

AGDPr:ﬁn+Z BlAAirporf:—x'{"Z B.AX,. 1+Z B,AM, +p, (3)
i=1

=1

Where A presents the first difference, f denotes the drift compaonent, ¢ is the white noise residual and GDP,
Airport and Exports and Impores are as defined earlier.,

Unee the regression was performed, the results obtained were summarized and presented in Table 5. The ARDI.
technique was used as the method for performing the regression. The long run estimates of the ARDI.
techniques were selected based on Akaike s information criterion (AIC): The optimal lag lenoth selected for the
model is ARDL (1, 0, 0.0). The e setficients of the variables are illustrated in Table 5. The interpretation of the
results presented in the Table 3 should be as follows, for example:

* If the variable presents a positive cocfficient and it p-value is statistically sionificant ar 5", significance, it
means that the variable positively impacts the growth of GDP per capita (GDP);

* If the variable has a negative cocfficient and its p-value is statistically sionificant ar 3, significance, it means
that the variable negatvely impacts the growth of GDP pet capita (GDP);

* If the variable presents a positive or negative coefficient and its p-value is statistically insignificant at 5%

significance (above 5%), it means that the variable docs not impact the growth of GDP per capita (GDDP),

’ ’
Variable Symbol Coefficient Prob. Impact on DGP
GDP per capita with 1 lag GDP(-1) D.7U8008 (.0000 Positive (+)
Exports X 0186967 (1.0001 Positive (+)
Imports MM -38.49132 0.0044 Negative (-)
Airport Airport LLOSE-06 0.1335 Insignificant
Constant L -1342.157 0.0268 Negative (-)

Table 5. Analysis of the regression results
Finally, can be obscerved that the Constant (C) presents negative coefficient (-1342.157) and P-value (0.0268)

statistically significant, meaning thae it everything remains constane the negative cocfficients will negatively

impact the growth of GDP per capita,
5.5. ARDL long-run form and bound test

The ARDL bounds test is based on the assumption char the variables are 1 hoor I(1). To ensure this principle,

the order of integration of all variables was determined using root tests. The objective was to ensure that che
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4 AR ) o i 2 ; i . 5 ' g :
vatiables were noe 1(2), in order w0 avoid spurious results, because ace wding o Belloumi (20149, in the presence

of 1(2) we cannot interpret the values of the Fostatistics provided by (Pesaran et al., 2001).
Once the ARDIL long-run form was performed, the results obtained were summuarized and presented in Table 6.

Regarding the long-run coefficient at levels cquations we can see that the variables does not impact de srowth of
GDP per capita.

Variable Symbol Coefficient Prob. Impact on DGP
Constant ) -1372.157 00264 Negative (-
GDP per capita with 1 lag GDP(-1, -0.201902 0.0698 Insignificant
Exports X 60.809607 0.0001 Positive (+)
Imports Al 3849132 0.0044 Negative (-
Airport Adrport LOSE 0o 0.1335 [nsignificant

Table 6. Analysis of the regression resules

Variable Symbol Cocfficient Prob. Impact on DGP
Exports X SOLA809 00578 Insignificant
Imports M 1900433 (L1041 Insignificant
Airport \irport 535106 1.0575 Insignificant

Table 7. Analysis of the rearession resules
‘T understand the ARDL ¢ integration or bound test is used the fo llowing rules from Pesaran et al. (2001):
* It Iostats is greater than value of upper bound, this shows there is e« sintegration;
* If [sats is in between the value of upper bound and lower bound, this shows the result s inconclusive:

o If f-stats is less than value of lower bound, this show there is no cointegration.

Test Statistic Value Significance 1(0) T
\syimptatic: n=1010)
Lower bound Upper bound
F-statistic 040061 1ty 2072 377
K 3 5% 323 4.35
2:5% 3.69 4.89
1" 4.29 5.61

Table 8. Analysis of the F-Bounds Test results

After cheeking the P-Bounds tests in “Table 7, it is noted that the caleulated T value is 7.94006] which is above
the upper and lower bound test. The critical value of the upper bound is 5.61 atr 1"y signiticance at level. This
means that the null hypothesis of no cointegrating relationship can be rejected which imiplics that GDP per
capita is cointegrated with airport investment, Lixports, and Impaores. So there exists a long-run relationghip

between the variables,

Therefore, applying the Error Correction f i for short-run coefficient and long-run adjustment we obuined

the results shown in Table Y, whose results illustrate that in che short run cocthicient of ¢rror correction the
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Constant (C) variable has negative cocfficient (-1342.157) and its p-value (0.0001) statistically sionificant which

means that its coetficient negatively impacts the arowth of GDP per capita at short run,

In the long run the adjusement or cointegration cquation (CointFg(-1))* has a ncaative coctficicnt (-0.201902),
bur its P value (0.01 0U) is significant. This implics that the speed of adjustment towards long run equilibrium is

20% or SYSTem corrects its previous period discquilibrmm at a speed of 20% time within one period.

Variable Symbaol Coeflicient Prob. Impact on DGP
Short run Adjustment C -1342,157 (L0001 Negative (<)
Long run Adjustment (Cointlg(-1))- ), 201902 00000 Negative (-)

Table 9. ARDL ervor correction TCZICSSIOnN

Error correction regression are represented by with summation signs while 3, in second part of the equation
representing the long-run relationship. The estimation of short-run relationship based on error correction model
is specified as:

A GDPg:Bn"'Z B4 Airport, "“Z HJAX!‘I-I-Z B;AM, +AECT, )

i=1 i=] i=1

Where A measures the speed of adjustment and significant and negative coefficient () of Fi¢ I implics that
any disequilibrium in shore-run berween the dependent and explanatory variables will converge back to the long-
run equilibrium rcl.ltinn.ahip.

In order 1o analyze the existence of cointegratdon and the interactions of short-run and long-run dynamics
berween highway investment and cconomic growth, this study apphied the bounds test developed by (Pesaran et
al, 2001). The results show that the calculated value of F-statistics (7.940061) is greater than the critical value of
the upper bound. Thercfore, the hypothesis of the absence of cointegration is rejecied, which implies the
existenee of a long-run relationship berween the variables.

5.6. Residual diagnostics

After the limic test of the long-term and short-term coctticients of the ARDI. maodel, several diagnosrtic tests

were performed whose results showed thar the ARDI, approach has no problems with autocorrelation. Based on
i . ; e - £

the Jarque-Bera the residuals of the test are normal. The value is 0.563067 and p value (1.148712) is greater than

H’” i,

Breusch-Godfrey Serial Correlation 1M Test proves that the residual obrained from the ARDI. model is free
from serial correlation. The Olst R-squared is 8.234248 and Prob valuce is (LU163. Likewise, l1ct01'nsl;ulasticit_\'
Tests: - Breusch-Pagan-Godiiey proves that the residual obtined from the ARDI. model are  frec
heteroskedasticity. The Obs “R-squared is 4.647826 and Prob value is (,3254.

5.7. Stability Diagnostics

The Ramsey RESET Test was used to cheek the appropriate functional form. The probability value of P-statistic

is 2.041418 sugeesting that the model is well specified.

Hm'ing analyzed the Ramgey RESET Test, nest the Wald Test was analyzed, ml»:ing into consideration the lags
preseated in Table 10. As can be seen from the results obtained, with the exception of ¢(1), ¢(2), ¢(3) and c(5)
which are stadstically significant, lag c(4) is statistically insignificant at 5% of significance, which do not impace
GDP per capita growth.

After analyzing the lags, figure 3 shows the plot of cumulative sum (CUSUM) Test and cumulative sum of
squares (CUSUMSQ) remained between the 5% eritical bounds which prove the stability of the parameters, The



maodel is structurally stable. But, if CUSUA Test atid CL SUMSQ) exceed the 3%, eritical bounds we can confirm

il].\'l:t])ﬂil_\‘ of the coctticient,

[t can be seen in Figure 12 that the CUSUM s well within the critical limits, which implies that all cocfficients in
the error correlation model are stable, Bu CUSUMSQ plots is not well within the critical limits in 2014, which
implies that not all coefficients in the error correlation model are seable,

—
Lags Coefficient Std. Error T-Statistic Prob.
C(1) 0.103418 .103418 7717200 0.0000
C(2) 60,869667 1190155 5114434 0.0001
C3) -38.49132 LTARTRS -3.3500615 0.0044
C(4) LORLE-006 0.81E-06 1.586317 0.1335
C(®) 1342157 -1342.157 -.2454695 0.0268

Table 10, Wald Test
# E s

Figure 3. CUSUNM "Lest and CUSUM of Squares
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6. Conclusion and future work

This work analyved the 1'@thinn~ihip between economic growth, investiment in airport infrastructure, Fxports and
Imports in Angola with data from 2000-2( 1201, using the ARDI, cointegration test. The results show thac the
investment in airport infraserucrure impact consistently the growth of GDP per eapita. However, ARDI. Error
Cortection Regression show that the coelficient of the variables impacts negatively the growth of GDP per
capita in short-run and in long-run. This indicates that the investment made in airport infrastructure has no
positive return for the Angolan cc momy. This situation is due to the lack of air connections to the interior
provinces, which in turn reduces cconomic attractiveness, There are several airports/acrodromes in the country,
but unfortunately most of them does not reeeive flights during the vear, which makes them an investment
without return. This observation is in line with Pontes and Pais (2018) when they point out that the fact that a
transportation infrastructure is not used as much as it could be is a cause of low aggregate productivity hecause
it represents low productivity for an important item of social capital. Hlowever, this situation may change with
the development of logistic plattorms, the expansion of the road network, and the construction of the railway
network, which are included in the Angolan government s development plan {Angola, n.d.). Regarding
limitations, this work consisted only in analyzing the impact of investment in airport infrastructure in Angala,
the results obtained were derived from the use of the ARDI. technique, which may limit the understanding of
the factors that determine the management of Angolan airport infrastructure. Regarding the fucure, it is intended
to develop a study in order to understand the factors that determine the management of arrport infrastructure in
\ngola.
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RESUMO

Este artigo aborda a importancia da ética, transparéncia e integridade na gestdo tributaria para a
democracia e o desenvolvimento social. A falta de ética no sector publico leva a corrupgao, desvio de
recursos e privagdo dos direitos da populagdo. A administracdo fiscal desempenha um papel crucial
na arrecadagao de tributos, seguindo principios como legalidade e justica. No entanto, escandalos
financeiros envolvendo gestores publicos e arrecadadores de tributos sao comuns, prejudicando a
actividade financeira do Estado. O Estado precisa de recursos financeiros para suas actividades,
principalmente provenientes de tributos. A ética na arrecadagio fiscal é fundamental para garantir a
operacionalidade dos servigos publicos e o bem-estar colectivo. O objectivo principal deste estudo &
analisar os impactos éticos da transparéncia e integridade na gestdo tributaria e sua influéncia na
arrecadagdo fiscal, identificando desafios éticos e a relacao entre integridade e eficiéncia na
arrecadacdo. A ética estuda os valores morais e & essencial na pratica profissional, promovendo
honestidade e responsabilidade. A actividade financeira do Estado, que inclui a arrecadacdo de
receitas e gestao de despesas, é crucial para atender as necessidades publicas.
PALAVRAS-CHAVE: Etica, Gestao Tributaria, Transparéncia.

ABSTRACT

This article addresses the importance of ethics, transparency, and integrity in tax management for
democracy and social development. The lack of ethics in the public sector leads to corruption,
misappropriation of resources and deprivation of the rights of the population. The tax administration
plays a crucial role in tax collection, following principles such as legality and fairness. However,
financial scandals involving public managers and tax collectors are common, harming the state's
financial activity. The State needs financial resources for its activities, mainly from taxes. Ethics in tax
collection is fundamental to ensure the operability of public services and collective well-being. The
main objective of this study is to analyze the ethical impacts of transparency and integrity in tax
management and their influence on tax collection, identifying ethical challenges and the relationship
between integrity and efficiency in tax collection. Ethics studies moral values and is essential in
professional practice, promoting honesty and responsibility. The financial activity of the State, which
includes revenue collection and expenditure management, is crucial to meet public needs.
KEYWORDS: Ethics, Tax Management, Transparency.
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RESUMEN

Este articulo aborda la importancia de la ética, la transparencia y la integridad en la gestion tributaria
para la democracia y el desarrollo social. La falta de ética en el sector publico conduce a Ia
corrupcion, la malversacion de recursos y la privacion de los derechos de Ia poblacion. La
administracion tributaria desempefia un papel crucial en |a recaudacion de impuestos, siguiendo
principios como la legalidad Y la equidad. Sin embargo, son comunes los escandalos financieros que
involucran a funcionarios publicos y recaudadores de impuestos, lo que perjudica la actividad

operatividad de los servicios publicos y el bienestar colectivo. E| objetivo principal de este estudio es
analizar los impactos éticos de la transparencia y la integridad en la gestion tributaria y su influencia
en la recaudacion tributaria, identificando los desafios éticos y la relacion entre Ia integridad y la
eficiencia en la recaudacion tributaria. La ética estudia los valores morales y es esencial en el
ejercicio profesional, promoviendo |a honestidad y la responsabilidad. La actividad financiera de|
Estado, que incluye la recaudacion de ingresos vy la gestion del gasto, es crucial para satisfacer las
necesidades plblicas.

PALABRAS-CLAVE: Etica, Gestion Tributaria, Transparencia.

INTRODUGAO

A transparéncia e integridade na gestao fiscal sdo cruciais para a democracia, pois permite
que os cidadaos acompanham as accoes do governo e participem positivamente do controlo social. A
falta de transparéncia leva a auséncia de ética no sector publico, o que causa corrupgdo, desvio do
erario e priva a populacao dos seus direitos.

A administragdo fiscal desempenha o papel crucial na arrecadag&o de tributos, garantindo
que todos cumpram com as suas obrigagtes fiscais, baseando-se sempre nos seguintes principios da
legalidade, igualdade, capacidade contributiva, justica material e irretroactividade.

Tem sido comum, ouvir-se relatos de escandalos financeiros envolvendo nio somente por
parte dos gestores publicos mas também, de quem tem a responsabilidade arrecadar os tributos, o
que desencadeia consequéncias gravissimag a actividade financeira do estado.

Para financiar suas actividades, um governo necessita da arrecadacéo de recursos que, em
sua maioria, & proveniente de tributos (impostos, taxas e contribuigdes). O Estado necessita de
efectuar despesas para satisfazer as necessidades colectivas dos seus utentes, desighadamente as
necessidades de ensino, seguranca, satde publica e de defesa nacional. Acolhendo-se a esta ordem
de ideias, o comportamento ético na arrecadacgdo fiscal assume-se de capital importancia para para
garantir que os servigos publicos se mantenham operacionais.

O Estado realiza actividades sociais, administrativas, politicas, econdmicas, financeiras,
educacionais, e outras, com o proposito de organizar a convivéncia humana na sociedade,
promovendo o bem-estar colectivo. Para realizar essas acgbes, o Estado precisa de recursos
financeiros, os quais sdo obtidos por meio de sua actuacdo no &mbito da actividade financeira.

A actividade financeira do Estado compreende todas as acgbes relacionadas a arrecadacao,
gestdo e alocagdo de recursos financeiros publicos. Segundo Nelito (2024, p. 22), “a principal
actividade financeira do Estado é caracterizada pela realizagdo das despesas derivadas da satisfacdo

das necessidades colectivas e pela arrecadacdo das receitas para cobertura das despesas. [...].”
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Deste modo, a actividade financeira do Estado desdobra-se na obtenc&o de meios como forma de
financiamento das necessidades colectivas, bem como a coordenacdo entre esses meios e as
necessidades a satisfazer. Este financiamento é feito através de receitas, designadas por receitas
publicas.

E, neste sentido, que observa-se a importancia da ética, analisar guais os factores e
caracteristicas dos individuos que levam a uma maior preponderancia para as praticas antiéticas,
defraundando o erério e as consequéncias & actividade financeira do Estado.

Objectivo Geral: Analisar os impactos éticos da transparéncia e integridade na gestédo
tributaria e sua influéncia na arrecadacéo fiscai.

Objectivos Especificos:

1. Apresentar os fundamentos tedricos que sustentam a ética.

2. |dentificar os principais desafios éticos enfrentados na gestao tributaria.

3. Analisar a relacdo entre integridade e arrecadacao fiscal, (buscando evidéncias de como
pratica éticas influenciam a eficiéncia e eficacia da arrecadacéo).

Justificativa

A principal fonte de receitas da maioria dos Estados deriva, indubitavelmente, dos tributos
(impostos). Estes, enquanto prestacdo pecunidria e coactiva que reverte a favor do Estado, sdo o
principal instrumento a que este recorre de modo a fazer face as despesas decorrentes do
cumprimento da sua tarefa de satisfacdo das necessidades colectivas.

Os contribuintes por imposicdo legal e pela conscientizacio do dever civico, pagam os seus
tributos, cujo objectivo é garantir o crescimento e desenvolvimento do seu pais. e que os servigos
basicos necessarios para a dignidade humana sejam consagrados. A falta de transparéncia e
integridade na gestao tributaria pode levar a préticas antiéticas, como corrupgao, evaséo fiscal e ma
afectagdo de recursos, acometendo a arrecadacdo fiscal e a confianca dos cidaddos no sistema
tributario. ’

Com o crescente aumento de escandalos que envolvem o desvio do erario, fez disparar o
interesse em investigaces que abordem esta tematica, nomeadamente no sentido de tentar
compreender e identificar os impactos de tais actos na transparéncia e integridade ga gestdo
tributaria. Torna-se, portanto, imprescindivel uma postura ética a quem tem o dever de garantir que os
recursos (financeiros) arrecadados sejam distribuidos de forma correcta, ndo deixando que os
objectivos individuais sobreponham-se aos objectivos colectivos.

Problema

De que forma os impactos éticos da transparéncia e integridade na gestdo ftributaria
influenciam na arrecadagao fiscal?

A crescente demanda por transparéncia e responsabilidade na gestdo dos recursos publicos
tem impulsionado pesquisas sobre os mecanismos de controlo da actividade financeira do Estado.
Procura-se explorar o papel dos orgéos de controlo, da participacdo social e das tecnologias da

informacéo na promocgao da transparéncia e na prevengado da corrupgéo.
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1. CONCEITOS E FUNDAMENTOS DE ETICA

A palavra ética, deriva da palavra grega ethos, que significa caracter e que na filosofia estuda
0s valores morais.

A ética tem vindo a ser estudada e reflectida desde o século IV a.C. na antiga Grécia, tendo
sido os fildsofos gregos os primeiros a pensar numa definicdo para o termo ética, nomeadamente og
filosofos Sdcrates, Platdo e Aristételes. Sécrates defendia que o conhecimento ¢ a base do
comportamento ético, que a ética colectiva se deveria sobrepor 2 ética individual de cada pessoa em
prol da comunidade e que as leis devem ser obedecidas de forma a garantir a ordem na sociedade
(Mauricio, 2020).

Como disciplina interdisciplinar, a ética é estudada sob diferentes perspectivas, como
filosofia, direito, economia, medicina e até mesmo ciéncias tecnologicas. Cada area contribui para
aprofundar reflexdes éticas, levando em conta as especificidades dos dilemas que se colocam nos

Seus respectivos campos. (Anténio, 2025, p. 2)

1.2 DIFERENCAS ENTRE ETICA E MORAL

A distincdo entre a ética e moral é importante para a reflexdo sobre questdes como direitos
humanos, justica social e responsabilidade individual.

Comumente, a ética e a moral tém sido tratadas comao sinéninmos por muitos, todavia, existe
uma certa relacéo e interdependéncia entre as mesmas ou seja, ndo é possivel falar de uma sem
abordar a outra. Portanto, apesar de estes conceitos serem distintos, existe uma estreita articulacao
entre si, na medida em que a ética tem como objecto de estudo a propria moral, nao existindo
desligada uma da outra, mas sendo independentes entre si, tal como podemos verificar no grafico 1
que se segue. neste sentido, tanto a ética implica a moral, enquanto materia-prima das suas reflexées
€ sem a qual ndo existiria, como a moral implica a ética para se repensar, desenhando-se, assim,
entre elas uma importante relacdo de circularidade ascendente e de complementaridade (Pedro,
2014). #

Grafico 1 - Relagdo Entre a Etica e a Moral

F "'*,,,
i %
iy 4
' "
ey - i &
¢ Etica i
k. / / ’
Fi
¥ 1; ’/“
‘\ r'\JUI'a f"‘-aﬂ_,..u—’-" =
\‘\b -

Fonte: Pedro (2021, p.5).

Partindo disso, é possivel dizer que: Etica s&o os conhecimentos obtidos da investigacdo do
comportamento humano em relagdo as regras morais, explicadas de forma racional, fundamentada,

cientifica e tedrica, ou seja, ética é uma reflexso sobre a Moral.
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Segundo Cavela (2021), a ética ¢ o estudo geral do que é bom ou mau, correcto ou
incorrecto, justo ou injusto, adequado ou inadequado. Um dos seus objectivos é a busca de
justificativas para as regras propostas pela Moral e pelo Direito. Ela ¢ diferente de ambos — Moral e
Direito - pois nédo estabelece regras (p.40).

Sendo assim, é possivel afirmar que a ética pode influenciar a moral, ao questionar e
transformar normas sociais existentes. Ou seja, infleunciam a moral individual, fazendo com que as
pessoas reflictam sobres os seus valores € comportamentos, podendo levar a mudangas nas atitudes

e acgdes individuais, que, em contrapartida, podem contribuir para a transformacdo da moral social.

1.3 OS PRINCIPIOS FUNDAMENTAIS A PRATICA PROFISSIONAL

Segundo Andrade (2017), o profissional deve Seguir os padrdes éticos da sociedade e as
normas e regimentos internos das organizagdes. A ética profissional proparciona ao profissional um
exercicio diario e prazeroso de honestidade, comprometimento, confiabilidade, entre tantos outros,
que conduzem o seu comportamento e a tomada de decisdes em suas actividades. A recompensa &
ser reconhecido, ndo sé pelo seu trabalho, mas também por sua conduta exemplar.

As organizacies, actualmente, tém aumentado o seuy interesse por atitudes éticas, pois o que
tem sido observado é quando a mesma e negligenciada passa a vigorar a desconfianga entre
empresas, a falta de lealdade dos empregados e o uso da tecnologia a servigo da fraude, colocando
em jogo o destino da organizacdo. No sector publico, o cendrio ndo & diferente, torna-se
imprescindivel que os servidores tenham uma postura ética. Quando verifica-se o oposto, origina
problemas graves a execugao orgamental dos demais sectores que compdem.

Weiss (2014) define cinco principios fundamentais usados no raciocinio ético que podem ser
utilizados no quotidiano bem como em situagdes de caracter profissional. Os principios definidos s3o:

e Utilitarismo. Este conceito foi primeiramente abordado por Bentham e por Mill. Existem dois
tipos de utilitarismo, sendo eles o utilitarismo baseado nas regras e o utilitarismo baseados
mas acgdes. O primeiro defende que os principios universais 2o utilizados como critério de
decisdo para atingir o melhor beneficio tendo sempre em consideracdo a acgdo praticada. Ja
0 segundo analisa as acgdes ou os comportamentos de forma a verificar se a maxima
utilidade consegue ser atingida. Neste sentido considera-se que um acto € moralmente
correcto se a relagdo custo-beneficio for a melhor para o maior nimero de pessoas.

* Universalismo. Este principio foi inicialmente abordado por Kant, O universalismo defende
que os fins ndo justificam os meios, nao se devendo agir de forma incorrecta e prejudicial,
mesmo que estas acgdes impactem de forma positiva o maior ndmero de pessoas. Neste
sentido, uma acgdo considerada moralmente correta deve ter como objectivo o tratamento de
todos os individuos de forma igualitaria e com respeito, considerando que todos individuos
agiriam de igual forma perante as mesmas circunstancias.

e Direitos. Os direitos sdo baseados em diferentes autoridades. Os direitos legais dizem
respeito a um sistema juridico e legal. Por outro lado, os direitos morais e humanos sdo
direitos universais e baseados em normas e estdo implementados em todas as sociedades.

Os direitos morais implicam que os individuos tém o dever de nao violar os direitos uns dos
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outros. Assim uma acgdo é moralmente correcta se for baseada nos direitos legais e morais e

tiver em conta os deveres de cada individuo para com os restantes.

e Justica. Este principio baseia-se na maxima de que os todos individuos devem ser tratados
de igual forma e que a justica desempenha bem o seu proposito quando todos os individuos
possuem iguais oportunidades e vantagens na sociedade em que se inserem. Nesta optica,
uma ac¢ao € moralmente correcta se todos os individuos possuirem oportunidades e
vantagens iguais na sociedade onde se inserem,

» Etica da virtude. Platao e Aristételes s&o os pioneiros no que diz respeito 4 abordagem do
tema da ética da virtude. A ética da virtude foca-se essencialmente no tipo de pessoas que os
individuos anseiam ser e ndo em accdes especificas.

A élica profissional transcende um mero conjunto de regras, englobando virtudes. Estas
qualidades, enraizadas no caracter do profissional, guiam a sua conduta, promovendo o bem-estar da
equipa e a relagdo com os stakeholders.

Partilhando da mesma visio, Chimpalo (2020, p.259), afirma que, normalmente, a ética &
definida pelo senso comum como o conjunto de regras que devem ser cumpridas para o bem-estar de
toda uma equipa de profissionais e entre profissionais e clientes, pelo gue deve ser sinénimo de
respeito consigo mesmo e com o proximo. Porém, o sentido de ética profissional ndo se resume
apenas as condutas normativas que devem ser postas em pratica como se fossem regras
extremamente ditatorias, mas sim, a um conjunto de virtudes que fluem do superego do profissional
as quais pcdemos tirar como exemplos:

e Honestidade:

¢  Competéncia;

e Compreenséo;

e  Optimismo;

e Sigilo; » ”

e Prudéncia;

e Humildade;

e Responsabilidade.

2. CARACTERIZACAQ DA ACTIVIDADE FINANCEIRA DO ESTADO

A actividade financeira do Estado é um tema central no Direito Financeiro, sendo este Ultimo,
a area do direito que trata das normas, principios e regras que regulam as finangcas publicas,
abrangendo o conjunto de accdes estatais voltadas para a obtencéo de recursos financeiros (camo
arrecadar impostos, empréstimos ou outras fontes de financiamento) e gestdo dos mesmos de forma
eficiente para o cumprimento de suas funcbes (como educacdo, sadde, seguranca, infraestrutura,
entre outras).

Considera-se actividade financeira, sendo a arrecadagdo de receitas, juntamente com sua
gestao, fiscalizagdo e a realizagdo de seus gastos, com o cunho de atender as necessidades
publicas. (Garcia, 2018).
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Segundo o Ministétio das Financas (2016), receita publica é o montante total (impostos,
taxas, contribui¢bes e outras fontes de recursos) em dinheiro recolhido pela Administracdo Geral
Tributaria e depositada no Tesouro Nacional, incorporado ao Patriménio do Estado, que serve para
custear as despesas publicas e as necessidades de investimentos publicos.

Em consonancia com o descrito no ponto anterior, o art.° 8° da Lei Quadro do Orcamento
Publico, especifica que, constituem receitas orgamentais todas as receitas publicas, cuja titularidade é
o Estado ou a Autarquia, bem como dos Orgaos que deles dependem, inclusive as relativas a servicos
e fundos auténomos, doagbes e operacoes de crédito. Realcando ainda que tributo é a receita
derivada instituida pelo Estado compreendos impostos, as taxas e as contribuicdes nos termos legais
em mateéria financeira. Partindo do pressuposto de que as receitas publicas correspondem a todo
montante arrecadado pelo Estado €, que servem para fazer face as despesas incorridas para a
satisfagdo das necessidades colectivas, o Ministério das Financas (2016) define despesas plblicas
como:

Despesa Publica é o conjunto de dispéndios realizados pelos entes publicos para

custear os servigos publicos (despesas correntes) prestados a sociedade ou para a

realizagdo de investimentos (despesas de capital). As despesas publicas devem ser

autorizadas pelo Pader Legislativo, através do acto administrative chamado orcamento

publico. (p. 4)

A arrecadacdo de tributos é uma das principais formas de obtengéo de receita pelo Estado, e
sua relagao com a actividade financeira é crucial. Estudos recentes tém analisado os impactos da

carga tributaria na economia, na distribuicdo de renda e na justica social.

2.1 CARACTERIZACAO DOS TRIBUTOS

Segundo o Codigo Geral Tributario Angolano, os tributos sao prestagbes patrimoniais,
pecuniarias ou susceptiveis de avaliagdo pecuniaria, sem caracter de sangéo, impostos pelo Estado
ou outras entidades de direito ptblico ou concessionarias de servicos publicos, com vista a satisfacdo
das necessidades colectivas e a prossecugéao do interesse.

Elas correspondem a uma da os impostos, taxas e contribuictes. Eis as diferenc¢as entre os
mesmaos:

Imposto - é uma prestagao pecuniaria, coactiva, Qnilatera!, a titulo definitivo, sem caracter de
sangdo, devida ao Estado ou entes publicos com vista 4 realizacéo de fins publicos.

Taxa - referem-se aos valores autoritariamente fixados e que o Estado recebe em
contrapartida. As taxas sdo tributos bilaterais, implicando uma contraprestacdo publica ao seu
pagamento, sendo este elemento que diferencia com nitidez a taxa do imposto.

Contribuicdo - s3o cobradas para financiar sectores especificos, como é o caso da

previdéncia social. Ou seja, sdo valores destinados para um fim especifico.

2.2 GESTAO PUBLICA
Teixeira (2022), define gestdo como “o processo de se conseguir obter resultados (bens e

servicos) com o esforco dos outros. Pressupbe a existéncia de uma organizacdo, isto &, varias
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pessoas que desenvolvem uma actividade em conjunto para melhor atingirem objectivos comuns®
(p-5)

A gestdo publica é fundamental para o sucesso do Estado em atender as necessidades da
sociedade. Uma abordagem inadequada pode levar a perdas significativas para a populagdo,
contrariando os principios da administragéo publica. A organizacdo dos érgdos administrativos, a
distribuigao de funcdes, a definicdo de responsabilidades e a capacitagdo dos agentes s3o cruciais
para a prestacado eficaz de servigos publicos. O objectivo principal deve ser sempre o interesse
colectivo. A gestéo publica eficiente garante que os recursos sejam utilizados de forma optimizada, os
servigos sejam prestados com qualidade e os objectivos do Estado sejam alcancgados.

Segundo Machado (2013), a Gestdo Tributaria, também, esta inserida no contexto da Gestéo
Publica, sendo essa responsavel por meio de seus agentes por arrecadar os recursos necessarios
para a manutencdo da maquina publica, para bem servir aos cidaddos. Sendo, por esse motivo, uma
importante atividade de um Ente Publico.

2.2.1 ETICA NA TRANSPARENCIA DAS CONTAS PUBLICAS

Para Menezes et al (2015), ao falar em ética voltada para o sector publico pode-se perceber o
quanto a transparéncia ¢ fundamental para demonstrar como as actividades publicas foram
realizadas, a ética e transparéncia tornam os governos mais democraticos. Além de inibir a
corrupgao, induzindo aos gestores publicos a aplicar os recursos publicos de forma eficiente, eficaz e
com efectividade.

Alguns dos dilemas éticos enfrentados na gestao tributdria, destacam-se os conflitos de
interesse, corrupgdo e falta de accountability. Uma gestao tributaria eficaz, obedecendo os
principios éticos, que podera dar ao Estado relativo sucesso, o contrério, ou ira condenar a mesma
a decadéncia empresarial.

A falta de ética na gestéo tributaria pode ter um impacto significativo e prejundicial em varias
areas, tais como a perda de receita e instabilidade econémica, limitando servigos publicos essenciais,
como saude, educagio e infraestrutura e consequentemente, aumentar a divida publica, inflacdo e
desigualdade social, a desconfianga publica e deterioragéio da governanca, retirando a confianca dos
cidad&@os no governo e no sistema tributério, a concorréncia desleal e distorg@o no mercado, fazendo
com que as empresas que praticam a evasao fiscal obtenham vantagens competitivas injustas em
relagio as que cumprem suas obrigagées tributarias, impacto social negativo, danos a reputagéo e a

imagem do pais no exterior, afastando investimentos e dificultando o comércio internacional.

3. METODOLOGIA

A metodologia refere-se ao caminho que o pesquisador percorre para alcangar os objectivos
da sua pesquisa, garantindo a validade € a sua confiabilidade dos reultados. E, portanto, um
componente essencial de qualquer pesquisa.

Metodologia oferece o desenho ou a estratégia usada na construgdo do conhecimento
cientifico, indicando o tipo de método, a populagdo/amostra do estudo ou informantes, os
instrumentos de recolha de dados, as técnicas de tratamento de dados, o pracesso de recolha de

dados, incluindo as questées relacionadas com a ética na investigagao. (Tumbula, 2023, p. 148)
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3.1 TIPO DE PESQUISA

Relativamente ao tipo de pesquisa, foi feita em trés perspectivas, guanto ao modo de
abordagem, aos objectivos e aos procedimentos técnicos.

Quanto ao modo de abordagem do problema, este estudo constituiu uma pesquisa qualitativa,
caracterizando-se, pela nao-utilizagéo de instrumental estatistico na analise dos dados.

De acordo com Guerra (2024), a pesquisa qualitativa ndo se baseia em numeros para
representatividade. Ndo realiza medicdes ou quantificacdes. Devido a natureza subjetiva desse tipo
de pesquisa, os resultados nzo podem ser apresentados por meio de estatisticas, mas sim por
relatérios que destacam as opinides dos entrevistados. Assim, os resultados da pesquisa qualitativa
nao séo obtidos simplesmente tabulando dados quantitativos e nunca serdo nimeros exatos.

A opgao pela pesquisa qualitativa se justifiva quando o intento € explorar e compreender
fenémenos complexos, subjectivos e contextuais, que nao podem ser devidamente medidos ou
quantificados.

Em fungdo dos seus objectivos, o estudo assumir-se-g numa pesquisa exploratoria. De
acordo com Gil (2019), “as pesquisas exploratdrias “sdo desenvolvidas com o objectivo de
proporcionar visdo geral, de tipo aproximagéo, acerca de determinado facto. Este tipo de pesquisa é
realizado especialmente quando o tema escolhido € pouco explorado e torna-se dificil formular
hipdteses precisas e opercionalizaveis sobre ele (p. 45). *

A relagéo entre transparéncia, integridade e ética na gestao tributaria ¢ um campo complexo
€ em constante evolugio. A pesquisa exploratéria permite uma imersio inicial nesse terreno,
buscando identificar as principais variaveis e relagbes entre elas. A pesquisa exploratéria busca
identificar padrées e tendéncias eémergentes na gestao tributaria, especialmente no que diz respeito
aos aspectos éticos e a sua influéncia na arrecadacéo fiscal.

Em relagdo aos procedimentos técnicos, constituira uma pesquisa bibliografica, cuja
elaboragdo sera feita a partir de fontfzs secundarias (obras literarias, livros, artigos cientificos, ’
dissertacdes, teses, entre outros materiais publicados em meio impresso ou digital, de autores
reconhecidos).

Segundo Marconi & Lakatos (2017), a pesquisa bibliografica, ou de fontes secundarias,
abrange toda a tornada publica em relagédo ao tema de estudo, desde publicagbes avulsas, baletins,
jornais, revistas, livros, pesquisas, monografias, teses, artigos cientificos impressos ou electrénicos,
material cartografico e até meios de comunicagéo oral: programas de radio, gravacoes, audiovisuais,
filmes e programas de televisdo. Sua finalidade é colocar o pesquisador em contacto directo com tudo
0 que foi escrito, dito ou filmado sobre determinado assunto, inclusive conferéncias seguidas de
debates que tenham sido transcritas de alguma forma.

Este tipo de pesquisa, permitiu fazer consuita de varias obras a volta do tema para servir de
base para fundamentacao tedrica facilitou na compreensdo dos problemas éticos na gestéo tributaria

€ sua influéncia na arrecadacao fiscal.

e g
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3.2 METODO

‘0O método é a organizagdo interna dos processos investigative. E uma reconfiguragéo
sucessiva de procedimentos que envolvem diversas técnicas e instrumentos que finalmente |he
outorgam validade” (Ramos & Naranjo, 2014, p. 99).

Para o presente artigo, optou-se pelo método indutivo.

Segundo Marconi & Lakatos (2017), o método indutivo a indugdo “é um processo mental por
intermédio do qual, partindo de dados particulares, suficientemente constatados, infere-se uma
verdade geral ou universal. O objectivo dos argumentos indutivos & levar a conclusdes cujo contetido
€ muito mais amplo do que o das premissas nas quais se basearam” {pp 93-94).

Este método é especialmente util, pois o objectivo é de possibilitar ao pesquisador, recolher
dados e identificar padrées que podem levar & formulacdo de novas hipcteses e teorias.

Gil (2021, p. 30), detaca que "o metodo indutivo procede inversamente ao dedutivo: parte do
particular e coloca a generalizagdo coma um produto posterior do trabalho de colecta de dados
particulares. [...].

N&éo obstante, empregou-se este método pois, permitiu analisar casos especificos de
transparéncia e integridade na gestdo tributaria, identificando padrées e tendéncias que podem

revelar os impactos éticos na arrecadacéo fiscal.

3.3 TECNICAS E INSTRUMENTOS PARA A RECOLHA DE DADOS

Numa pesquisa bibliografica qualitativa, sendo o investigador o principal de recolha e analise
de dados. Para esta pesquisa, processamento e tratamento dos dados foi realizado empregandoa
técnica de andlise de contetido.

Nesse segmento, a andlise de contelido € entendida como um conjunto de técnicas de
‘andlise das comunicacgdes, que visa obter, por procedimentos sistematicos e objectivos de
descricdo do conteldo das mensagens, indicadores (quantitativos ou néo) que permitem as
inferéncias de conhecimentos relativos de condiedes de producao/recepgio (variaveis inferidas)

destas mensagens” (Bardin, 2004, p. 41).

4- RESULTADOS

A etica na gestao tributaria resulta em servigos publicos de qualidade e maior satisfagdo da
populagéo.

A ética do servidor publico & imprescindivel, pois o mesmo & um agente de extrema
importancia para o perfeito funcionamento da maquina pulblica. O conhecimento do cidaddo 3
respeito da ética e dos seus direitos perante o Estado, juntamente com o investimento do poder
publico na qualificagdo de seus servidores, por meio de treinamentos, com o intuito de conscientiza-
los quanto & responsabilidade de suas funcdes e da importancia de uma conduta ética, podera
aumentar o nivel de satisfacdo dos cidadaos quanto aos servicos publicos prestados pelos agentes
(Lima de Andrade, 2018).

Na realidade, ndo existe um ponto de referéncia etico em relagdo ao servigo publico ou &
gestéo pablica em geral para seguir ou se guiar. O facto é que, nos dias atuais, a gestao publica virou

apenas um meio de sfatus e ‘bolso cheio’. Ndo existir um padréo ou um ponto inicial do qual
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possamos utilizar para julgar a acluagado dos servidores publicos ou daqueles gue estiverem
envolvidos na vida pdblica, a Administragdo Publica prevalecerd apenas de verdadeiros “actores”
mostrando qual o real intuito de assumir o comando ou direccio de uma instituicdo publica: seus
proprios interesses (Almeida, 2018).

Sendo assim, compreende-se a hecessidade de ética na gestao publica, mas enquanto o
primeiro destaca a formacdo e a conscientizagdo dos servidores como uma solugéo para garantir
servigos de qualidade, o segundo critica a falta de padrées éticos e a prevaléncia de interesses
pessoais. A reflexdo é que, sem uma base etica sdlida e um compromisso genuino com o bem
publico, os esforgos para qualificar os servidores podem ser insuficientes se nio houver também uma
mudanga na cultura e nos valores da administragdo publica. A ética no servigo publico ndo deve
apenas ser ensinada, mas também ser praticada de forma consistente e transparente, para que os

servidores possam, de facto, cumprir seu papel de agentes do bem-estar colectivo.

5. CONSIDERACOES FINAIS

Actualmente, a questdo da boa governanca e central e aplica-se amplamente tanto ao sector
publico quanto ao privado. A falta de transparéncia na gestao tributaria impacta significativamente na
arrecadagdo fiscal dos estados, uma vez que retira a confianga dos contribuintes, o que poderd levar
a préticas de evasao fiscal.

A ética desempenha um papel crucial na gestao publica, especialmente na area tributaria. A
transparéncia e integridade sdo fundamentais para garantir que os recursos arrecadados sejam
utilizados de forma eficiente e para satisfazer as necessidades colectivas. A falta de ética, como a
corrupgao, desvio do erdrio e a consequente evasdo fiscal, pode prejudicar gravemente a
arrecadagao de tributos e a confianga da populacdo no sistema tributario, comprometendo a
capacidade do Estado de fornecer servigos essenciais.

A transparéncia na gestao fiscal & essencial para fortalecer a democracia e o controlo social.
Ela permite que os cidadaos acompanhem as acgdes do governo, promovendo a participacéo activa
€ 0 controlo social. Quando a gestao plblica carece de transparéncia, ocorrem praticas antiéticas que
néo apenas desviam recursos do erario, mas também prejudicam os servicos essenciais, como
saude, educagdo e seguranca. A ética €, portanto, um pilar para garantir que as recursos publicos
sejam geridos de forma justa e equitativa.

A relagdo entre ética e arrecadacao fiscal ¢ directa: praticas éticas influenciam positivamente
a eficiéncia e eficacia da arrecadacio de tributos. Quando os gestores publicos e os cidaddos
cumprem suas obrigagoes fiscais com transparéncia e responsabilidade, os recursos financeiros sdo
melhor geridos, o que resulta em um melhor financiamento dos servigos publicos. Por outro lado, a
falta de ética, como a corrupgdo ou o favorecimento de interesses individuais, pode levar a uma
gestao ineficaz e prejudicar o bem-estar colectivo.

A auséncia de ética na gestdo tributaria tem sérias repercussdes. Ela pode gerar uma série
de problemas sécioecondmicos, como a perda de receita, instabilidade economica, desconfianga

publica e distorgdes no mercado.
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A ética no servigo publico é imprescindivel para garantir que a maquina publica funcione
correctamente e de maneira eficiente. A ética deve ser vista ndo apenas como o cumprimento de
regras, mas como a promogéo de virtudes como honestidade, responsabilidade e transparéncia, que
devem guiar as acgdes dos servidores publicos em todos os niveis de gestdo. A actuagdo ética é um
factor decisivo para garantir que os recursos publicos sejam utilizados da melhor forma possivel em
beneficio da sociedade.

A ética do servidor publico é fundamental para a boa gestao pulblica e a satisfagdo dos
cidadédos. Servidores éticos garantem o uso correcto dos recursos publicos, a imparcialidade no
atendimento e a transparéncia nas acces do governo. A ética na gestéo tributéria garante o
investimento local, acesso aos servicos publicos imprescindiveis, transparéncia para o resto do

mundo, confianga, fortalecendo a relagdo entre governo e cidadios.
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RESUMO

A ascedente integragdo das tecnologias no nosso contexto actual tem como consequéncia
mudangas répidas e por vezes disruptivas na gestao das empresas. No mesmo sentido, os gestores
de Recurso Humanos — RH, séo impactados de forma ainda mais intensa, pois sdo0 0s responsaveis
por gerir as equipas de modo linear € definir o posicionamento da area de RH frente aos desafios
estratégicos da empresa que estéo inseridos. Neste contexto, & objectivo deste artigo analisar o
impacto da transformagao digital no perfil dos gestores de RH e perceber quais as competéncias
necessarias que os mesmo devem adquirir para que possam adaptar-se nesta época da digitalizagao.
O comprometimento da pesquisa foi realizada através de pesquisa bibliografica, onde procurou-se
destacar a evolugao das revogdes industriais até alcangamos a 4 revolug&o industrial, denominada
também como industria 4.0 ou era da digitalizagdo. De seguida, abordou- se as diferentes habilidades
e competéncias que os gestores de RH precisam desenvolver para actuar num contexto de
mudancas e transformagdes digitais. Apds a pesquisa bibliografica e uma analise profunda ao tema,
concluiu-se que a tranformagéo digital tem reformulado o papel dos profissionais de RH, exigindo um
perfil mais estratégico, maiores competéncias técnicas e comportamentais para que possam
consolidar-se como um agente essencial na sustentabilidade e competitividade das empresas em que

estao inseridas nesta era da digitalizag&o.

PALAVRAS - CHAVE: Industria 4.0. Recursos Humanos 4.0. Hard Skill e Soft Skills.

ABSTRACT

The increasing integration of technologies in our current context results in rapid and sometimes
disruptive changes in company management. In the same sense, Human Resources — HR managers
are impacted even more intensely, as they are responsible for managing teams in a linear way and
defining the positioning of the HR area in the face of the strategic challenges of the company they are
part of. In this context, the aim of this article is to analyze the impact of digital transformation on the
profile of HR managers and to understand the necessary skills that they must acquire so that they can
adapt in this era of digitalization. The research commitment was carried out through bibliographical
research, where we sought to highlight the evolution of industrial revolutions until we reached the 4th
industrial revolution, also known as industry 4.0 or the era of digitalization. Next, the different skills and
competencies that HR managers need to develop to act in a context of digital change and
transformation were discussed. After bibliographical research and an in-depth analysis of the topic, it
was concluded that digital transformation has reformulated the role of HR professionals, requiring a
more strategic profile, greater technical and behavioral skills so that they can consolidate themselves
as an essential agent in the sustainability and competitiveness of the companies in which they operate

in this era of digitalization.

KEYWORDS: Industry 4.0. Human Resources 4.0. Hard Skills and Soft Skills.
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RESUMEN

La creciente integracion de tecnologias en nuestro contexto actual da como resultado cambios
rapidos y a veces disruptivos en la gestion de las empresas. En el mismo sentido, los gerentes de
Recursos Humanos — RRHH se ven impactados alin mas intensamente, ya que son los responsables
de gestionar los equipos de forma lineal y definir el posicionamiento del area de RRHH ante los
desafios estratégicos de la empresa de la que forman parte. En este contexto, el objetivo de este
articulo es analizar el impacto de la transformacién digital en el perfil de los responsables de RRHH y
comprender las habilidades necesarias que deben adquirir para poder adaptarse en esta era de
digitalizacion. El compromiso investigativo se realizé a través de una investigacion bibliografica, donde
buscamos resaltar la evolucién de las revoluciones industriales hasta llegar a la 4ta revolucion
industrial, también conocida como industria 4.0 o la era de la digitalizacion. A continuacion, se
discutieron las diferentes habilidades y competencias que los gerentes de RH necesitan desarrollar
para actuar en un contexto de cambio y transformacion digital. Luego de una investigacion
bibliografica y un analisis en profundidad del tema, se concluyé que la transformacion digital ha
reformulado el rol de los profesionales de RRHH, requiriendo un perfil mas estratégico, mayores
habilidades técnicas y comportamentales para que puedan consolidarse como un agente esencial en

la sostenibilidad y competitividad de las empresas en las que operan en esta era de digitalizacion.

PALABRAS - CLAVE: Industria 4.0. Recursos Humanos 4.0. Habilidades duras y habilidades
blandas.

ST e e R e T

' Perspectivas do Saber- Revista Multidisciplinar. Luanda. V.1. N. 1, p. 01-15, Janeiro-Junho, 2025. p-3
_(Publicagéo em Fluxo Continuo). Universidade Lusiada de Angola. E-ISSN XXXX-XXXX

= Eo i o T W Y . S A =

V.1. N.1. 2025




V.1. N.1.

e

PERSPECTIVAS DO SABER- REVISTA CIENTIFICA MULTIbISCIPLINAR
E-ISSN XXXX-XXXX

INTRODUGAQ

Ao longo da evolug&o tecnolégica foram surgindo novos desafios a serem solucionados,
obrigando assim, as empresas a adaptarem-se a fim de sanar de forma mais agil e eficaz possiveis
problemas e necessidades que possam surgir. A transformagéo digital surge para facilitar este
caminho. (SAP, 2017). A qualidade, o tempo de acesso as informacgdes e as iniimeras combinagoes
de indicadores e analises, tornaram as empresas mais estratégicas e competitivas. A integragao de
tecnologias fisicas e digitais, esta impulsionando a criagdo de novos negocios, visto que a

potencializagdo de resultados gerados & muito relevante.

As inovagdes no ambito tecnologico tém transformado de forma significativa o mundo dos
negocios sob diversos aspectos: a situagao econémica, contextos politicos, presenga de diferentes
geracdes nas empresas, temas de diversidade de género, além da necessidade de areas de negocio
atuando com uma posicdo mais estratégica, séo alguns dos fatores da transformacio digital que

estao influenciando o mundo dos Recursos Humanos (RH). (BENNER, 2015).

A transformagao digital, conforme mencionado por Stefan Ries, Diretor de Recursos Humanos
da SAP na Alemanha, contribui para que as organizag0es possam prosperar em um mercado tao
competitivo do qual fazem parte. Neste sentido, reside a necessidade de muitos diretores de RH e
directores gerais identificarem quais s&o as mudangas necessarias para serem aplicadas na area de
Recursos Humanos. (SAP, 2018).

As mudangas necessarias sao pautadas por diversos estudos. Conforme o Internacional Data
Corporation (IDC), é responsabilidade do RH enderecar os elementos-chave da transformacéo digital,
assim como transformar a suas proprias fungdes. O IDC estabelece quatro premissas que devem
conduzir essa transformagao, desde a definigéo clara dos objetivos a se atingir, até o mapeamento
dos resultados obtidos, sendo elas: entender as necessidades da empresa, formar um grupo diverso
de agentes de mudanga encarregados pela mesma, definir a tecnologia/sistema de informacao

aplicavel e, por fim, entender o progresso feito e entregar os resultados. (IDC, 2018).

As principais fontes de transformacgao no contexto organizacional gue ditam a competitividade
das empresas atualmente estdo nas pessoas e nas tecnologias da informagéo e comunicagao (TIC),
principalmente com a emergéncia de novos modelos de negécio facilitados pelo meio digital.
(MASCARENHAS; VASCONCELOS, 2004).

Considerando o contexto apresentado e para dar sequéncia ao presente estudo, efectuamos a

seguinte pergunta de partida:

Como a transformagio digital tem impactado o perfil do novo profissional do RH?
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Assim, na sequéncia, apresentam-se os objetivos que conduziram este estudo e a justificativa
da sua escolha.

OBJECTIVO GERAL

e Investigar as novas competéncias exigidas dos gestores de recursos humanos no contexto
4.0.

OBJECTIVO ESPECIFICO

¢ ldentificar os desafios da organizacdo no contexto 4.0 na GRH;

* Compreender o papel da inovagio tecnoldgica na construgdo de um novo modelo de
actuacao para profissionais de RH;

e Descrever as diferentes habilidades e competéncias que 0s gestores precisam desenvolver

para actuar num contexto de mudancas e transformacgdes digitais.
JUSTIFICATIVA

O presente estudo de caso justifica-se tendo em vista a importancia da transformagao digital
presente na area Recursos Humanos e o quanto ela se torna cada vez mais essencial para que as
empresas se mantenham actuando de forma competitiva em seu mercado actuando de forma mais
estratégica e tecnologica. No entanto, muitos profissionais da area ainda nzo possuem as
competéncias digitais e comportamentais exigidas por esse novo cenario, o que gera uma lacuna

entre a pratica atual e as necessidades futuras das organizagoes.
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2. ENQUDRAMENTO TEORICO

E impossivel ignorar o impacto que a transformagéo digital tem causado na sociedade e nas
empresas/organizagdes, pois & preciso conhecer e entender qual devera ser a nova dindmica das
organizagdes e como dar-se-a a articulagio entre estruturas, pessoas e processos a luz desse design
proposto, qual seja, de descentralizagéo, virtualizagdo, interoperabilidade, modularidade, capacidade
em tempo real, orientag&o a servigos. Por outo lado, nio podemos falar de transformagao digital sem
antes mesmo fazermos uma andlise histérica da revolucio industrial, desde a primeira até a quarta,

também denominada industria 4.0.
2.1 APRIMEIRA REVOLUCAQO INDUSTRIAL

A primeira revolugao industrial centrou-se no uso de maquinas a base da utilizagao do vapor e
da agua como fonte de energia, substituindo os métodos artesanais de fabricacdo e trouxe,
principalmente para a indUstria téxtil, mudancas sociais e econémicas com a mecanizagdo de
processos de fabricagéo. “Embora os téxteis fossem o produto que mais chamava a ateng&o no inicio
da Revolugdo Industrial, essa também mecanizou a producdo de praticamente todos os outros

produtos mais importantes, como papel, vidro, couro e tijolos.

O impacto n&o se limitou, de maneira alguma, aos bens de consumo, a producéo de ferro e de
seus derivados - arame, por exemplo - mecanizou-se e passou a ser movida por maquinas a vapor,
na mesma velocidade que os téxteis e com os mesmos efeitos sobre custos, precos e volumes
produzidos. No final das guerras napoleénicas, a producéo de armas em toda a Europa ja era movida
a vapor. Canhoes eram feitos de um vigésimo a um décimo do tempo anterior, e 0 custo caiu mais de
dois tergos. Na mesma época, Eli Whitney tinha mecanizado a manufatura de mosquetes nos

FEstados Unidos, criando a primeira industria de producao em massa.” (Drucker, 2000, pag. 12).

Segundo Allen (2009), o surgimento de maquinas movidas a vapor para producao de bens foi o
ponto principal da primeira revolugdo industrial, mas as descobertas suportadas pela ciéncia, nao
aconteceriam antes dos anos de 1870. “A Revolugao Industrial € uma das bacias hidrograficas mais
celebres da historia da humanidade. Nao é mais considerada como a descontinuidade abrupta que
seu nome sugere, pois foi o resultado de uma expansio econdmica iniciada no século XVI. No
entanto, o décimo oitavo século representa uma rutura decisiva na histéria da tecnologia e da

economia, com a inveng&o famosa, a magquia a vapor.” (Allen, 2009, pag. 271).
2.2. A SEGUNDA REVOLUCAO INDUSTRIAL

A segunda revolugédo industrial ocorreu entre 1870 e a segunda guerra mundial, foi marcada
pelo aperfeicoamento das tecnologias e das pesquisas cientificas relacionadas aos conhecimentos

praticos obtidos na primeira revolucéo.
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Esta revolugédo, ocorreram nas dareas elétrica, quimica, bioldgica, transportes, engenharia de
producdo, agricultura, materiais, trazendo com ela as micro-invencées, como a l&mpada elétrica
incandescente com filamento de carvao e as novas fontes de energia com custos mais baixos, que

permitiu que as maquinas passassem a ser utilizadas. (Ribeiro, 2023, pag. 22).

A criagdo de maquinas industriais movidas a energia elétrica permitiu uma produg¢do em massa
e com baixos custos. "Surgiram os primeiros barcos de ago movidos por potentes motores a vapor,
revolucionando o transporte de mercadorias. Surgiram também as primeiras linhas de produgéo que
viriam a permitir a produgdo em massa e a baixos custos. A invencéo e inovagdo andaram de maos

dadas nesta que foi a segunda revolugéo Industrial.” (Coelho, 20186, pag. 14).

E importante ressaltar que a Segunda Revolugdo Industrial também trouxe consigo varias
consequéncias e o processo continuo de actimulo de capital e de transformagdes, que deu origem ao
capitalismo financeiro, que influenciou a vida cotidiana da populagdo, com a elevada produtividade
das industrias, que proporcionou um maior volume de mercadorias que chegavam ao publico. A
mesma Revolugdo deu resultado em varias invencdes, como por exemplo: o automoével, trens a vapor
e ferrovias, lampadas inandescentes, radio, televisdo, motor a combustio e elétrico, plasticos, entre

outras invengdes.
2.3 A TERCEIRA REVOLUCAO INDUSTRIAL OU REVOLUCAO INFORMACIONAL

Logo apds a segunda guerra mundial, surge a terceira revolugéo industrial e com ela, a energia
atémica, os primeiros computadores e difundiu o uso de semicondutores, computadores, automagéao
e robotizacdo de linhas de produgdo das empresas, que passou a processar e armazenar
informagées em meio digital, como forma de optimizar a comunicagao e até mesmo ser mais veloz

nas devidas melhorias do sistema. ’

A década de 1990, foi quando os segmentos da indUstria comecaram a integrar a automacao
industrial programéavel e flexivel. “A evolugio em direcao a esse estagio avancado de automacéo
flexivel tende a articular-se intensamente com as técnicas de desenho (CAD), engenharia (CAE) e
manufatura (CAM), auxiliados por computadores. Esse novo paradigma em formacao, que marcara a
industria das primeiras décadas do século XXI, significa, no limite, a fusdo radical da mecanica e da
eletronica digital, 23 acarretando uma profunda reestruturagso do setor ou das industrias de bens de
capital e servigos.” (Coutinho, 2016, pag. 69).

A tendéncia tecnolégica gerou impacto nos processos industriais, tornando-se objeto de
melhorias e aprimoramentos dos sistemas, e cada vez mais passou a ser comum a utilizacdo de

robds industriais na linha de producao.
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Nas organizagdes, processos continuos de produgéo passaram a ter reforgo com a utilizag&o
de controladores légicos programaveis, sensores, medidores digitais controlados, dentre outras, e
ficou sendo conhecida como a terceira revolugdo industrial. (Ribeiro 2023, pag. 24). A Terceira
Revolugéo Industrial, ndo s6 causou impacto nos processos industriais e empresariais, mas também
mudou a relagdo entre as pessoas no mundo todo e fez com que a elevada produgéo fosse realizada

em pouco tempo, em massa e com maijor celeridade.

As tecnologias inseridas nas empresas, passaram a estar ao alcance da populacao fazendo
com que a comunicagao fosse imediata ao redor do mundo e a barreiras fisicas que foram rompidas e
fizeram com que houvesse a interligagéo social, econémica, politica e cultural ficaram conhecidos
como globalizagdo. Esta revolugéo trouxe consigo: telefonia movel, a internet, desenvolvimento da
biotecnologia, etc.

2.4 A QUARTA REVOLUCAO INDUSTRIAL — INDUSTRIA 4.0

Segundo Schwab (2016), “Estamos no infcio de uma revolugdo que esta mudando
fundamentalmente, a forma como vivemos, trabalhamos e nos relacionamos um com o outro”
(Schwab, 2016, pag.1). Trata-se da industria 4.0, que tem alterado de forma muito significativa a
cadeia de valor e o ecossistema dos negécios industriais e, nesse contexto, a forma como estio
sendo fabricados os produtos que consumimos, como se estrutura a cadeia produtiva e a forma como

esta sendo realizada a gestao de pessoas/dos recursos humanos nas organizagoes.

O termo Industria 4.0 surgiu na Alemanha, em 2011, durante a Hannover Fair, principal feira de
tecnologia industrial do mundo. Na ocasido, uma nova tendéncia industrial foi proposta, as chamadas
fabricas inteligentes. (Junior 2019, pag. 13). Almada (2018), o termo Industria 4.0 ou a Quarta
Revolugéo Industrial & considerado um termo relativamente novo e consiste em trés partes, sendo
“Industria” com o-foco principal na produgéo de bens, 0 *.0” a conexao a tecnologia e a internet, e por
fim 0 “4", a quarta revolug&o industrial. Embora o conceito de Industria 4.0 seja relativamente recente,

e possivel encontrar muitas publicagées que abordam este tema.

De acordo com Baur e Wee (2015), para a consultoria americana McKinsey & Company,
Industria 4.0 significa a proxima fase da digitalizag&o do setor manufatureiro, impulsionada por quatro
grandes movimentos: (i) o impressionante aumento do volume de dados, da poténcia computacional e
da conectividade; (i) o surgimento de “analytics” e de novos recursos de inteligéncia de negocios; (iii)
novos meios de interagdo entre seres humanos e maquinas, como interfaces “touch” e sistemas de
realidade aumentada; e (iv) melhorias na transferéncia de instrucées digitais para o mundo fisico,
como a robdtica avangada e a impressdo 3D. Abatiello et al. (2017), na pesquisa da Deloitte,
caracteriza Industria 4.0 como uma nova Revolucdo Industrial, que combina técnicas avancadas de
produgéo e operagdes, com tecnologias digitais inteligentes, a fim de criar empresas digitais, que
além de serem interconectadas e auténomas, possam comunicar, analisar e utilizar os dados de

forma estratégica para conduzir agbes bem-sucedidas no mundo fisico.
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Esta quarta revolugéo ou Industria 4.0 € marcada pelo surgimento da: robotica, analitica,
inteligéneia artificial e tecnologias cognitivas, nanotecnologia, computagdo quantica, Internet das

Coisas e manufatura aditiva.

Imagem 1 —As revolugdes industriais ao longo da histéria
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Fonte: Deloitte
2.5 TRANSFORMA(;AO DIGITAL NO CONTEXTO EMPRESARIAL

A transformacéo digital trata-se da utilizagdo da tecnologia por parte das empresas a fim de
optimizar o seu desempenho operacional € no mercado, aumentando, assim, as chances de obter
melhores resultados, mas, além disso, € a mudanga de um ponto de vista estrutural que ocorre nas
organizacbes em que coldca-se a tecnologia como um papel fundamental para o seu’negécio. (SAP,
2017).

Considerando o impacto exercido pela transformagéo digital na sociedade, torna-se evidente a
importancia da implementagdo de programas que sustentem estes processos vinculados as
mudangas oriundas da transformagéo. (BOHLANDER; SNELL, 2015). Ou seja, a evolugéo rapida da

técnologia exige que as pessoas sejam defensores do aprendizado continuo.

Nesta senda, a transformacao digital passa a ser uma atribuigdo ndo somente das areas de
marketing e tecnologia, mas, principalmente de gestdo nas organizacées. Nao obstante, a
transformac&o precisa vir de cima, dado que grandes mudangas ndo demandam somente liberdade
por parte de quem as estiver executando, mas também iniciativas por parte da lideranca a fim de

garantir a adog&o e implementagéo das mesmas com sucesso. (SAP, 2017).
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A transformag&o digital é parte do chamado progresso tecnologico, sendo ele formado por trés

fases principais: digitalizac&o, digitizagao e, a mais actual, transformagéo digital. (SAP, 2017).

A digitalizagao pode ser definida como o processo em que ocorreu a transigdo da informagao
de forma analbgica para a digital, isto &, informagdes como sinais, sons, imagens e outros sendo
representados através de valores binarios, onde cada valor é representado por 0 ou 1, sendo estes
dados fransformados em bits e seu armazenamento realizado em dispositivos eletronicos,
possibilitando, assim, guardar com a devida seguranga principalmente aqueles dados considerados
confidenciais. (SAP, 2017).

Ja no que tange a segunda fase, conhecida como digitizag&o, identifica-se de forma mais clara
as mudangas realizadas pelas organizacées de facto através da tecnologia, incluindo, até mesmo,
conceitos mais recentes, como a ciéncia de grandes volumes de dados, Internet das coisas e moedas
digitais, que comprovam que a digitalizac&o n3o se trata somente de maior utilizagéo de tecnologia da
informagéo, mas, sim, uma visdo muito mais abrangente da tecnologia como meio para de fato causar

mudancas no ambiente interno e externo das organizacées. (SAP, 2017).

Chegando ent&o na fase mais actual do progresso tecnolégico, a transformacgao digital ocorre
quando as empresas atingem o que é considerado o efeito completo da digitalizacdo. Sendo assim,
pode-se dizer que a digitalizagao € a mudanga, a digitizag&o & o processo, e, por fim, a transformacao

digital € o efeito completo que se busca alcancar. (SAP, 2017).

Podemos identificar trés pilares principais que conduzem as organizagdes nesta jornada da
transformagéo digital e que fazem parte do seu alcance, sendo eles: experiéncia do cliente, processos
operacionais e modelos de negécio. (SAP, 2017). A transformacao digital também contribui para a
globalizagdo dos negocios, tendo em vista que, por meio da utilizagéo da tecnologia, as empresas
passam a adoptar esta cultura .a fim de manter a sinergia com suas filiais e representantes
espalhados por todo o mundo, ao mesmo tempo em que continuam actuando localmente com

exceléncia e sem perder o foco. (SAP, 2017).

S&o beneficiados neste contexto da globalizagdo mediante o uso da tecnologia e por meio de
servicos compartilhados, por exemplo, as areas de Recursos Humanos, financeiro, projectos e até
mesmo linhas de produgéo. Esta comunicagdo por meios digitais das tarefas e responsabilidades de
cada area torna-se um poderoso facilitador para o compartilhamento de conhecimento, dado que, por
exemplo, a equipe de vendas consegue facilmente identificar especialistas de seus produtos e
servigos, e resolvem, muitas vezes até em tempo real, possiveis duvidas levantadas por seus clientes

que influenciariam nas vendas. (SAP, 2017).
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Com a transformacao digital, passa-se a ter canais centralizados (e muitas vezes globais) de
informagdes relevantes para as diferentes areas de uma empresa, fazendo, assim, com que todos
estejam alinhados, a par de mudangas e acessando tudo em fontes de informacdo configveis,
constantemente actualizadas e que podem ser facilmente transformadas em relatérios a serem

utilizados em tomadas de decisfo. (SAP, 2017).

Diversos executivos de grandes organizagbes ja chegaram a conclusdo de que n&o se trata
simplesmente da forma de utilizar a tecnologia, mas, sim, de fazer e conduzir os negdcios.
Consequentemente, se as empresas ndo acompanharem este ritmo e transformarem seus negocios,

torna-se bastante provavel que ficar&o para tras em termos de competitividade. (SAP, 2017).

Logo, as empresas devem analisar suas estratégias e definir onde focaro, a fim de dar inicio a
jornada da transformagdo digital em seu contexto, comecando, entfo, a actuar em determinadas
areas e/ou processos que tenham impactos e resultados mais tangiveis, para, com isso, demonstrar
os beneficios de passar a investir nesta cultura a fim de motivar o restante da organizagéo. (SAP,
2017).

Historicamente, as empresas ja utilizavam a automatizagdo como meio para tornar seus
processos mais eficientes e escalaveis, principalmente no contexto de grandes e globalizadas
organizagdes, tomando como exemplo a utilizagdo de Sistemas de Gestao Empresarial (ERP) para os
principais processos da empresa, como controle financeiro, gestdao da cadeia de fornecedores e
estoques, mas nao somente neste sentido, como também em contextos como o da gestdo de
Recursos Humanos, em que SIRHs autoatendimento estdo cada vez mais difundidos nas
organizacdes. (SAP, 2017).

Com isso, algumas empresas estdo indo além da simples automatizagdo em busca de
beneficios adicionais, considerando que a automatizagdo permite que as empresas direcionem o foco
de seus funcionarios para tarefas significativamente mais estratégicas, como a capacitagao e
desenvolvimento das habilidades de gestao e lideranga, em vez de despenderem energia em tarefas

meramente burocraticas, como pedidos de férias, entre outros. (SAP, 2017).

Considerando a evolugéo da area de Recursos Humanos e a forma como a transformacao
digital esta definindo os novos caminhos no mundo dos negécios, é abordado abaixo um conceito

ampliado de computagdo em nuvem, considerada uma das tecnologias parte da transformacgao digital.

Computacdo em nuvem trata-se do fornecimento de servicos de computacdo, tais como
servidores, bancos de dados, rede, softwares, armazenamento, entre outros, disponibilizados por

meio da Internet e, de modo geral, custeados em forma de assinaturas/subscricdes. (SAP, 201 7).
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A computagdo em nuvem pode ser utilizada para diversos fins, como desenvolvimento de
aplicativos e sistemas de informaco, incluindo softwares sob demanda, hospedagem de sites e
blogs, anélise preditiva com base em dados e até mesmo a transmissdo e armazenamento de
documentos, videos, etc. (MICROSOFT, 2017). Conforme relato da ADP (2017), as iniciativas de
transformac&o da area de RH que mais obtiveram sucesso em termos de tecnologia foram aquelas

conduzidas por solugdes de computag&o em nuvem.

A capacidade de armazenamento de dados e registros, a facilidade de acesso ampliada pela
mobilidade, além da velocidade de inovagéo, facilita para a contribuicdo da gestao dos Recursos
Humanos nos resultados financeiros da empresa, na melhor atracao, retencao e gestéo de talentos,
além de que sua tomada de decisdo baseada em dados auxilia no posicionamento da organizagao
em termos de vantagens competitivas. (ADP, 2017). Ou seja, € necessdrio que gestor de recursos
humanos tenha competéncias e habilidades para poder manusear de forma correta essas

ferramentas.

David Ludlow, vice-presidente global de RH da SAP, no estudo Future of HR, afirma que, ao
avangar para a computacao em nuvem, o RH tem a oportunidade de simplificar e melhorar processos.
(ACCENTURE, 2015). Por tanto, os sistemas de informacdo de Recursos Humanos baseados na
nuvem contribuem de diversas formas em processos de recrutamento e servigos terceirizados (em
que se reduz o tempo do registro das informagées), em projetos de gestdo de desempenho, além de
otimizar também a precisdo da folha de pagamento (baseando-se nos registros previamente
realizados e que podem ser facilmente atualizados até mesmo pelo préprio funcionario em tempo
real). (SPTIZER et al., 2013).

Portanto, € imprescindivel que os GRH busquem constante capacitagdo, afim de estarem
alinhados aos padrbes das novas tecnologias {4 adoptadas por diversas empresas ao redor do

mundo, afinal, a transformagé&o digital tem provocado mudangas significativas no cenario empresarial.

2.6 COMPETENCIAS EXIGIDAS DOS GESTORES DE RH NO CONTEXTO 4.0

Para clarificar a tematica em estudo, é necessario enquadrar devidamente os principais
conceitos aqui explorados, nomeadamente o de competéncia. Le Deist & Winterton, (2005). Fleury &
Fleury (2001), classificam a competéncia como o conjunto de conhecimentos, habilidades e atitudes
que possibilitam um alto desempenho e acrescentam que os melhores desempenhos estdo
fundamentados na inteligéncia e personalidade das pessoas. Nesta pesquisa, apresentamos o
conceito de competéncias como conjunto de conhecimentos, habilidades e atitudes que permitem a
um individuo desempenhar de forma eficaz as funcbes de uma determinada tarefa ou situago,

contribuindo para o alcance de objetivos.
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Os gestores de RH possuem varias competéncias que se traduzem em papéis ao longo dos
varios processos que exercem. Estas competéncias tém vindo a sofrer alteracdes, em virtude da

digitalizacéo, nomeadamente os processos e as ferramentas de IA, Data Mining e Big Data.

Para que os gestores de RH tenham sucesso nesta era da industria 4.0, caracterizado pela
transformacéo digital, automacao, inteligéncia artificial @ mudangas no comportamento organizacional
& necessario um equilibrio no desenvolvimento entre competéncias técnicas (hard skills), habilidades
comportamentais (soft skills) e competéncias digitais e estratégicas. Essas competéncias torna-lo-8o
em um elemento fundamental na transicao para a Industria 4.0, contribuindo para que a organizacao
seja mais agil, inovadora e centrada no ser humano, mesmo em um ambiente cada vez mais

tecnologico.

De seguida, apresentamos abaixo algumas Hard Skill e Soft Skill que serdo necessario para o

novo perfil dos gestores de RH na industria 4.0
2.6.1 Competéncias Técnicas — Hard Skills
2.6.1.1 Conhecimento em tecnologias digitais

O conhecimento em tecnologias digitais € uma das principais hard skills exigidas dos gestores
de Recursos Humanos no contexto da Industria 4.0, pois essas ferramentas estdo transformando

profundamente a forma como as organizagdes gerenciam pessoas, desempenho e cultura.

As tecnologias digitais na industria 4.0 necessarias aos gestores de RH envolvem o uso de
Inteligéncia Artificial (IA), aplicada em recrutamento inteligente, chatbots para atendimento a
colaboradores e analise preditiva de desempenho; Sistemas de RH baseados em nuvem (ERP/HCM),
tais como Plataformas como SAP SuccessrFactors, Ofracle HCM ou Totvs gue integram folha,
desempenho, beneficios e carreira; e tecnologias de colaboracéo remota que englobam o dominio de
ferramentas como MS Teams, Zoom, Slack, Trello, ou outras que facilitam o trabalho remoto e a

gestdo de equipes distribuidas.

2.6.1.2 People Analytics

O people analytics € uma abordagem de gestdo de recursos humanos que utiliza tecnologia de
analise de dados para avaliar processos de RH e fornecer insights sobre a situagéo atual e previstes
futuras. (DA SILVA, etal. 2019). Mike West (2020) conceitua People analytics como sendo a
aplicagdo de dados e andlises para tomar decisdes gerenciais no que diz respeito aos colaboradores,
combinando estatistica, ciéncia comportamental, tecnologia e estratégia de pessoas para ajudar as

organizagdes a gerenciar seus funcionarios de forma eficaz.
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A estratégia de pessoas envolve a tomada de decisdes conscientes sobre como gerenciar e
motivar uma equipe. Os autores De Souza Moraes e Damian (2021) elucidam que o People Analytics
requer e oferece aprendizado constante e visdo de futuro para criar estrategias baseadas em dados
que podem apoiar projetos estratégicos de recursos humanos, maximizando aspectos como recursos
financeiros e tempo. Ressalta-se ainda que o people analytics pode ser usado para analisar dados de

recursos humanos de diferentes maneiras.

Desse modo, salienta-se que o objetivo da analise de pessoas & usar dados para melhorar o
desempenho organizacional e a tomada de decisdes relacionadas & gestio de pessoas. Essa analise
se mostra como uma ferramenta Util na averiguacdo do comportamento e no desenvolvimento de
estratégias que permitirdo melhorias no contexto laboral dos colaboradores, chegando a torna-los
mais felizes e produtivos & medida que certas estratégias sdo implementadas (FRANCISCO: SILVA,
MARTINEZ, 2019).

Assim, conclui-se que o desenvolvimento de hard skills para o gestor de RH na industria 4.0 &
de capital importancia porque melhora a eficiéncia dos processos de RH (recrutamento, onboarding,
treinamento, avaliagdo); reduz erros humanos e retrabalho com uso de automacoes; fortalece a
tomada de decis&o baseada em dados; aumenta a competitividade organizacional ao alinhar o capital
humano com as exigéncias tecnolégicas do mercado e facilita a gestdo de equipes hibridas ou

totalmente remotas, uma realidade pés-pandemia da Covid-19.

2.6.2 Habilidades Comportamentais — Soft Skills

O termo soft skill, ou habilidade comportamental, como seré tratado neste trabalho, por si so
traz consigo uma imprecis&o conceitual sobre quais sao as habilidades contempladas em seu escopo.
Por s& tratarem de habilidades de dificil mensuragao, em oposicéo as hard skills, ha autores que
afirmam que a definicho destas habilidades nfZo s&o claras, o que torna a questdo bastante

desafiadora e abre um amplo espago para pesquisas e debates (PENHAKI, 2019).

Nesta época da Industria 4.0 — marcado por automagdo, inteligéncia artificial, big data e
transformag¢des digitais — os gestores de Recursos Humanos precisam de um conjunto de soft skills
actualizadas para liderar equipes com eficacia, promover inovacdo e garantir a adaptacao
organizacional. Dentre as iniumeras habilidades comportamentais necessarias aos gestores de RH no

contexto 4.0, podemos destacar as seguintes:

e Comunicagao eficaz
e Inteligéncia Emocional;

e Trabalho em equipe
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2.6.2.1 Comunicagéo eficaz

Segundo Asiltirk (2019, p. 173), no ambiente de Industria 4.0, onde as interagdes homem-
maquina sdo observadas em harmonia com as interagdes humanas, a habilidade de Comunicagao e
um requisito minimo para que pessoas tenham capacidade de colaborar e estabelecer lagos sociais

com outros colegas e seus times, no contexto de relagdo “homem-homem”.

Ainda de acordo com Krason et al. (2018), a comunicagao eficaz &, “entre outras, a capacidade
de convencer, motivar os outros, explicar decisdes dificeis e impopulares”, e esta entre elementos de
muita importancia para o trabalhador do contexto da Industria 4.0, junto de atitude, julgamento de

valores e respeito ao proximo.

A comunicagéo eficaz engloba também a habilidades de comunicagao digital, que pode ser
compreendida como a capacidade de se comunicar eficazmente por meio de e-mails, mensagens
instantaneas e videoconferéncias, bem como a habilidade de redigir anincios de emprego atraentes

e criar contelido para midias sociais.

No contexto 4.0 a comunicacao eficaz envolve:

e Comunicacéo geral,

e Dar e receber Feedback;
e Escuta ativa;

e Habilidades de linguagem;

e Saber se comunicar de forma clara e empatica com equipes diversas e multiculturais.

2.6.2.2 Inteligéncia Emocional

A inteligéncia emocional é definida segundo Mayer, Salovey e Caru&o como: “a capacidade de
raciocinar sobre as emogdes e das emocdes para aprimorar o pensamento’. Os autores tambéem
comentam que essa soft skill necessita de um conhecimento a respeito das proprias emogdes para
que ela seja efetiva: “Inclui habilidades para perceber emogdes com precisdo, para acessar e gerar
emogdes de forma a auxiliar 0 pensamento, para compreender as emogbes e 0 conhecimento
emocional e para regular reflexivamente as emogdes de modo a promover o desenvolvimento
emocional e crescimento intelectual" (apud MAYER, SALOVEY, 1997).

No contexto 4.0, ela é bastante importante para o gestor de Recursos Humanos, pois ela
permite lidar com os desafios humanos em um ambiente cada vez mais digital, dinamico e
imprevisivel. A inteligencia emicional envolve:

e Atitude pessoal,
e Gerenciamento de estresse da equipe durante transigbes digitais;
e Motivar os colaboradores mesmo diante de incertezas;

s Promover segurancga psicoldgica, essencial para adaptagao.
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2.6.2.3 Trabalho em equipa

O trabalho em equipe pode ser definido tanto como a eficacia do grupo (Carnevale et al., 1988)
como a capacidade de auxiliar os colegas de equipe a atingir as metas e objetivos (DEST et al., 2002;
ETA, 2016). Ela € uma soft skill considerada uma necessaria para as organizagdes e para o gestor de
RH especialmente na industria 4.0 (Crebert et al., 2004; Robles, 2012).

No contexto 4.0, nenhuma pessoa domina todas as habilidades necesséarias (como dados,
tecnologia, soft skills). Neste quesito os gestores de RH precisam facilitar essa cultura de
colaboragao, dando suporte & formagao de equipes eficazes e bem alinhadas e valorizar e organizar

equipes com habilidades complementares, promovendo sinergia e aprendizado coletivo.
O trabalho em equipa envolve também:

e Profissionalismo Coletivo;
e Colaboragdo mutua;

e Envolvimento total no processo de trabalho

Nesta era da digitalizagdo podemos ainda destacar outras soft skill cruciais ao Gestor de RH

tais como:

e Competéncias Sociais e de Networking;
e Criatividade e Inovagao;

¢ O Gerenciamento de Tempo e a Organizagao.

Dessa forma, a capacidade de adaptagéo a mudanga é fundamental, j& que as tecnologias e as

melhores praticas de recrutamento estdo em constante evolugéo.
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2- METODO

Optou-se pela analise qualitativa, com particular realce a analise bibliografica e documental
permitindo a recolha de dados em diversos documentos e obras escritas, dissertacbes, artigos
cientificos sobre as a transformagao digital e o perfil do novo profissional de RH. A metodologia, visa
a descrigdo precisa do problema, dos métodos, das técnicas, dos instrumentos de pesquisa, dos
materiais € dos equipamentos utilizados no trabalho (SARMENTO, M. 2013). Como podemos definir
também metodologia como técnicas e procedimentos, visam a definir ou alcancar a finalidade de um

certo estudo.

Ainda assim, (OLIVEIRA, E. R, & Ferreira, P. 2014) definem os métodos de pesquisa sdo
definidos como sendo um agrupamento de procedimentos logicos da investigagdo, envolvendo a
seleccéo de técnicas de recolha e tratamento da informag&o adequadas, bem como o controlo da sua

utilizagéo. Tendo em conta os objectivos que pretendemos alcangar selecionamos a seguinte técnica:

Andlise documental — que se baseia na analise de documentos ou histéricos de todo género,

desde que contenham informagéo, actual ou passada, sobre acontecimentos relevantes para a

investigag&o. As fontes de informag&o que alimentaram a nossa pesquisa foram:

1— Literatura cientifica sobre os temas ligados com o objecto do estudo;
2— Artigos;

3— Dissertaces.

3 — CONSIDERAGOES FINAIS

' s
Nao restam duvidas de que estamos atualmente a viver uma transformacdo radical da
industria, por via da implementagé&o de tecnologias digitais com o objetivo de aprimorar a eficiéncia e

potenciar a produtividade.

Dizer que, quanto ao problema levantado sobre como a transformacéo digital tem impactado o
perfil do novo profissional do RH, foi confirmado em fungéo das informacées coletadas. Outrossim
Quanto aos objectivos Geral e especificos foram também confirmados pois, quanto ao geral foi
possivel investigar as novas competéncias exigidas dos gestores de recursos humanos no contexto
4.0. E os especificos que visou ldentificar os desafios da organizacio no contexto 4.0 na GRH,
compreender o papel da inovagao tecnoldgica na construgdo de um novo modelo de actuacéo para
profissionais de RH, Descrever as diferentes habilidades e competéncias que os gestores precisam

desenvolver para actuar num contexto de mudangas e transformagées digitais.
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De um modo geral, a tranformagao digital tem reformulado significativamente o papel dos
profissionais de RH, exigindo um perfil mais estratégico, exigindo maiores competéncias sobre tudo
na actual revolugdo da industria 4.0 e neste contexto actual o profissional de RH assume uma funcao
central na promogé&o da inovagéo, na gestdo de mudanca organizacional e na construcio alinhada
aos desafios actuais, consolidando-se assim como um agente essencial na sustentabilidade e
competitividade das organizagdes, de salientar que os profissionais, por mais que tenham
conhecimento sobre a industria 4.0, precisam de atualizacbes constantes de suas competéncias e

também nas habilidades comportamentais.
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