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ABSTRACT

The key motivation of the study was to explore aglargeunderstanding of the factors that
inhibit and drive the performance of the postal sector in a dynamic setting in the context of
Southern Africa. Tis studywas prompted by the unsatisfactory perfornean€ the postal

sector in Southern Africa as measured by the Integrated Index on Postal Devel@Rignt

an index used by the Universal Postal Urtiomeasure the performance of Posts across the
globe on dimensions of reliability, resilience, reach, mhelvance. Postal operators across the
world are faced with inescapable business model disruptions steered by the digital era, and
Southern Africa is not an exception. The dawn of the digital age presents both prospects and
threats to business models bEetindustrial age as digitehtion has resulted in a sustained
decline of mail volumes as the core business of the postal service for the past 100 years. The
substitution of traditional physical mail with electronic alternatives has been a threat that has
unsettled the postal service fores two decadedHowever, the arrival of the digital age has
qguickened the decline of mail volumesaatunprecedented speed as the digital age diffuses to
almost all sectors of society and the digital economy becomes the preferred platform

conducting lisiness.

A constructivist philosophical worldview, an inductive research approdstgundedTheory
research strategy, and a qualitative methodological choice were adopted for thieafesif
the research which was to identify the inhibitors and dsivkat are prevalent in the postal
sector. System dynamics was adopted as a imagland simulation approach for the second
phaseof the research and aimed to concepsedlie interaction of the variables extracted from
the insights gained from literatithrough aGroundedTheory research stratgy. The ten
dimensions thaarosefrom the exploratory study were digital culturggoption, customer
insights, digital investments, digital ecosysteoperational #iciency/excellence shared
vision, digital capabilitiesdigital competitivenessand diverging interest3hesedimensions
were further synthesizedduring the development of the system dynamiosded, four key

stocksemerged thadre prevalent in managing digital transformaiimthe postal sector

The four keystocks (variables)that emergedwere adoption, digital culture, operations
capability maturity, and financial performancéhe system dynamics approach revealed that

the postal sector can be described as a complex phenomenon due to intricate interdependent
variables that interact in a dynamic setting. The complex nature of the postaiséatibrer



amplified by multiple feedback systems of Aorear relations. The results of the study point
to the complex interaction dhesevariables that inhibit and drive ttthgital transformation
and competitiveness of the postal seactlh is by gasping these complexities that decision
makers and policymakers coybdll the leversrevealed by this research darect the postal

sector toward a sustainable future.

The system dynamic model (stocks and flows) was developed and validated with postal
industry experts, and the verification and validation processes confirmed thatotted
outcomesarereliableand reflecthe reality of thalynamicsprevalent in the seat. The results
indicate that the factors that inhibit postal development and sustainability of the sector include
poor digital culture, poor adoption of the Universal Postal Union digital ecosystem, and
underperforming operations capabilignd thisleadsto poor financial performance and

unsustainability of the sector in Southern Africa and many developing countries globally.

Different policy design and analysis scenarios vesauatedandthe outcomef the policy

design and analysis revealed thatr¢hare vital levers that administrators and policymakers
could pull to improve the financial performance and overall competitiveness of the postal
sector. The levers include but are not limited to factors such as digital financial payment
services offeredsupport services offered, ePamtd eGov services offered, -eommerce
services offered, change of Chief Executive Officers in 10 years, unavailability of Enterprise
Architecture blueprint, number of staff who attended Tt courses, nformation and
CommunicationTechnologies (ICT)index, eGovernmentindex, marketing effectiveness,
adoption fraction, contact ratdr,op out of adoptenmsate, norcompliance to electronic advance
data, compliance to quality of service, operational expenses, rural population, universal service

obligation paid, niversal service obligation shortfall and other factors.

The stuly presents a scientific and systeagpproach to improve operat®napabilitynmaturity

as measurethrough the Integrated Index on Postal Development (2B#id)the financial
performance of the postal sector in Southern Affitee noveltyof the new body of knowledge
lies in the mathematical equatiodsveloped and their application through simulatzom
scenario analysis to develapobust solution to iprovethebusiness model of the postal sector

in Southern Africahroughtheadoption ofadigital transformation agenda and complex policy
design It is noteworthy to point out that the study confirmed the systems thinking principle
thatfithe whole is greater thahe sum of the pams This was evidenin the results when the
stocks were improved as staalbne compared to when the improved staaldne stocks



interacted with each other in a dynamic settigstocksexhibited slid improvement when

standalonescenarios were allowed to interact with each other in a dynamic setting
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CHAPTER 1: BACKGROUND TO THE RESEARCH

1. Introduction

Thedigital age haprovokedPostl servicesacross thglobeto expand their services well
beyond the original service ofthe DesignatedPostal Operators PPOs) which isthe
distribution of postal mail itemsUPU [1] argues that althougeome DPOsin several
countries across theorld strugglewith financialturmoil, there are DPOthatareeffectively
competingatan international levedndare financially sustainahl@here hae beenprevalent
moves towards digital technologies throughout the developing world, whichurn led to
digitalisation across industries includirige postal industryUPU [2] suggestghat societal
compositionis swiftly shifting and the digital agéas driven changes irthe way society
consums products andervices. This shifhasled to the progressiorof the client of the

future withexceptionarequirementsnd expectationthatthe postakectorought tomeet.

However, accordingo UPU [2], the majority of DPOsare poorly performing on the
Integrated Index for Postal Development (2IPDRU [2] proposes thahe measuremertf
multiple dynamicsof postal development i complextask,andtheorsesthat to overcome
this challenge; the Universal Postal Union (UPU) has been leveraging a wewadtst data

to appraisehe performance ddPOsworldwide. One of the major outcomes of these efforts,
it argueswas the creation of the Integrated IndexPaoistal Development or 2IPBccording

to [3] 2IPD measures the performance of POsthe four vital dimensions of postal

developmentreliability, reach, relevance and resilience.

UPU [4] explainsthe four dimensions as (a) Reliability is a compositeexéellenceof
service performance, includingertainty of service across allclassesof postal delivery
service witha focus onnationaland incoming stream®f the postal delivery process; it
ultimately measures the level of postal operati@iftatacy (b) Reach is composite of global
postal connectednessatransnationdevel acrossll typesof international postal delivery
services, it ultimately measures the level of internationalization of postal services (c)
Relevance compriseof the strengthof demand for the fultangeof postal services in each

postal segment including malbgistics and financial services; it ultimately measures the



level of attractiveness all main markets (d) Resilience compe®é capacity to innovate,
deliver inclusive postal serviceand integrate sustainable development targets in postal

businessnodels; it ultimately measures the leveflekibility of postalbusiness models.

UPU [2] indicatesthat 172 nationswere evaluatedor the development of &12019global
ranking (based on compleatata for 2018 Tablel depicts the tofive countriesn alphabetic
order with their matchingscoreson the 2IDP and as follow$irance, Germany, Japan,
Netherlands,and SwitzerlandUPU [5] suggeststhat these top 5 DPOs are performing
exceptionallywell on the 2IDPsincethey haveprogressivelyconstructedreliable well-
connectedsuitable andflexible postal services. The report fuethargues thatther DPOs
especially in developing countriegrefailing relativey to the 2IDP indicators.

The 2IPD according to UP[6] is grounded on four pillars which are (1) Relevance which
appraises the vigour of demand for the full offerings of postal services compared to the finest
DPOs in each category of postal activity, (2) Reliability echoes perfoementerms of
swiftness and certainty of delivery, across all the key segments of physical postal services, (3)
Reach implies global connectedness by appraising the extensiveness and deepness of the
DPOs international network. Lastly, (4) Resilience shalve degree of the diverseness of
revenue streams, along with the aptness to invent and bring about a postal service which serves

the broader society.

Table.1 Topfive Designated Postal Operators' performance on Integrated Index for Postal

Development, adapted from soufb¢

Country 2IPD score2018 2IPD score2019
France 83.3 86.86

Germany 91.3 90.79

Japan 91.6 87.19
Netherlands 93.7 93.67
Switzerland 100 100




The analysis of performance on the 2IPDURU reportsin [3] and[2], points toPosts in
developing countries (Southern Africa includeas t r a gwheneequatédio the top
performing DPOs on the 2IPDOlable 2 lists the SADC (Southern African Development
Community) Designated Postal Operatoithwheir corresponding 2IPD scores.

Table.2 Southern African Development Community Designated Postal Operators' performance

on Integrated Index for Postal Development, adapted from sfijrce

Country 2IPD score2018 2IPD score2019
Angola 21.22 30.54
Botswana 23.72 21.00
Comoros 11.29 11.76
Democratic Republic of Congo| 15.87 17.01
Eswatini 24.72 15.80
Lesotho 14.09 13.44
Madagascar 30.96 30.63
Malawi 24.78 13.74
Mauritius 49.17 40.53
Mozambique 4.95 6.28
Namibia 31.28 27.52
Seychelles 30.68 24.00
South Africa 33.34 33.34
Tanzania (Republic) 31.81 39.12
Zambia 7.73 8.75
Zimbabwe 19.53 12.74

According toSAPOA [7], the Southern African Postal Operators Association (SAP@GA)
SADCH premier provider of postal servicelevotedto connectingpeople through the
distribution of information, mail productsand financial services in thegion While the
core business remaingail delivery, interests extend to retail, freight and courier, direct mail,
e-commerceand financial services. With 16,064,394 delivery poartida network of 5,441
branches and outlets, the postal network is larger than that of the membey'sdumks,
reaching the most remote populations.



The Post Sector in Southern Africa is well positioned to deliver vital services to citizens and
connect the disadvantaged to the global economy. However, the results of the 2IDP paint a
gloomy pictureof theregon. According toUPU [8], the dynamics of th@ostalsector are

driven by (a) The decline in letter mail volumes acrossggthbe continung to putpressure

on traditional mail income streamand(b) Electronic substitution is the biggest drivdito

decline of traditional mail (c) Apart from mail products, parcels and express, financial
services and logistics and freightearew revenue streams (d) Digitalion that gave rise to
e-commerce (e)-eommerce haon the other handlriven competition as many new courier
companies are entering the market asatingon the traditional market share of the postal

sector.

UPU [8] further proposes that while globally, the postal sector faces major challenges but
also, at the same time, it is widely reeamted to exploit new opportunities which build on its
unique position, reach and capabilities and allow it to leverage its assets in different and
innovative waysMajor opportunities include thee@mmerce value chain, lastile delivery,
third-party trusted intermediary to deliver various services, helping to ensure wider financial
inclusion and activity, augmenting the Micro Smatd Medium Enterprise (MSME) sector
(with direct mail and e€ommerce, as well as financial products) andpsujng the

development and delivery of Government services.

UPU [9] argues that Postal Opattors face an evarthanging market of the future influenced

by a variety of factors from changing regulatory regimes, economic conditions, altered social
life, and eveirchanging consumer behauand in particular the younger generation. They
further advace that these factors can be disruptive for pastgdnisationgand suggest that
while predicting the future is a mammoth task, the ability to respond on tirie tver

changing world is vital for the sustainability of postafjanisations

SADC counties, which arethe scope ofthis study, are underperforming on the four
dimensions of the 2IDP in reach, reliabilitgsilienceand relevance. These four dimensions

are interconnected with quality of service, agile business models, depth and breadth of the
postal network in serving its customgend relevant products and services to serve the
current and new generation custometso bring new dynamicsuch as preference. These
new customers are technology savvy and prefer working through mobile technology to make

transactions.



UPU [1] concludes that there as&zeablegaps in postal development acrdissworld, and
suggestghat only a margin of nations(Designated Postal Operators) haawgecceededn
building dependable well-connected,suitable and agile postal services. A sygemic
deficiencyof capital outlayin postal infrastructurenightbe one of théoremostexplanations
[8]. UPU [10] suggests thathe postal sectocoversa wide-reachingnetwork of over six
hundred thousand Bb Offices, over five million personnel and physical infrastructure
(footprint) covering almost 192 countries.

Chen[11] argues thaseveral studies had been conductedexplorethe phenomenon of
innovation diffusion and technology adoptid@hen[11] further suggestshat for instance
Venkatesh et a|12] formulated a Unified Theory of Acceptance and Use of Technology
(UTAUT) model with four core determinants ohtention and usage: eformance
expectancy, effarexpectancy, social influence, afatilitating conditionswhile Tornatzky

and Fleischef13] suggestthe TechnologyOrganisatiorEnvironment (TOE) framework
whichunified a threefoldcontext for adoptiontechnological contd, organisatioal context,

and environmental context. Howey#rese approaches are inherently static and may provide
decisionmakers withan unrealisticprediction of peakevel adoptionandthe time it takes

to diffuse the innovation or technology throughout dinganisation

The ystem dynamicapproach has prewn valuable in comprehending complex interactions
in the adoption oftechnologyandinnovation diffusion, its application in the postal segsor
lacking and the situation is dim when it comes specifically to technology adoption in the

postal sector.

The globe is changing at a fast pace and industries must keep abreast with changing
technological landscapes, exdranging customer requirementnd changing regulatory
regimes. Thepostalsector is not immune to these dynamics and these changing landscapes
have obligated Posts around the globe to move beyond their traditional servieeady
delivering mail and diversifynito other avenues as technologies of thé&@&htury continue

to disrupt business modeldutingi and Matopg14] contendhatmanagement of technology
innovation and adoption is a complex undertaking as inhibitors and promoters dynamically
interact and therefore, comprehendirtibe interaction and effects of these dynamics is

extremelyimperative.



These complexities could result in poor or no adoption of technology and innovation
diffusion in theorganisatiorand could further pose a risk tioe sustainability of the postal
sector The entire Posts in Southern Africa stand to gain if these dynamics are well managed
and technology that is appropriate to Southern Africanditionds adopted tguarante¢he

sustainability of the Posts.

1.1 Problem Satement

The calamitiesthathavebefallen DPOs in Southern Africhave triggeredthe near collapse
of the sectopwingto poor performance on the 2IPDhis is supported by the scaséeach
Post in Southern Africa obtained on the 2IPD.

Thedeficit in performancdy SADC DPOs is fued by an overabundancef factors which
include rigid or ratherout-of-datebusiness models that are ramtjustingto thedigital age
and associated technologies that digupting presentbusiness modelsnormously The
outdatedbusiness models cannadntendin the 21st century and this resit the majority
of DPOsin Southern Africa posting losses year and year out. Thelack of financial
sustainabilityof the DPOs leawethe respective governmentas their respective countrge
with no option but to bail out these institutiomghich becomes a burden to taxpayers

DTPS [15] highlight that in South Africawhich is the biggest economy inetlsouthern
Africa Development Community (SADGCggion and the second biggest economy in Africa,
the postal sector contributes just below 3% of the Gross Domestic Product. According to
[16], theSouth African Post Office made a whooping loss bfgbillion in the2020financial

year In [17], the report positionSwiss Post as the leading Postal Service in the waithd

a 2IPD m&ing of oneout of oneandan operating profit of CHF 405 million equivaletot
about R6 billion. Southern AfricePostsperform poorly on the HD as compared tiheir

tier-onePosts.

Kuznazet al. [18] swport this phenomenon by advancing the argument that, disruptive
technologies are currently disruptirige business models of yesterday and today. They
further propose thdiecause athe digital revolution and exponential growth of data gathered



through &nsors across the value chains, logistical value chains are also impacted by Industry
4.0. Lastly[19] argues that every aspecttb&supply value chain and commerce is disrupted

at an increasing rate and that the velocity of innovation and tightened competition means that
businesses can no longer operate within traditional business modete realities holth

many developing countries amal our case, it holdgn Southern Africa based on the 2IDP
rankings.The articulated research problagives rise to thepurpose or aim of the research

which is expressed below.

1.2ResearchAim

This studyendeavaredto develop a system dynamics model dagital transformatiorand
complexpolicy designin the postal sector in Southern Afrita inform policy/decision
making Further, to developcenariosrom the modeto inform policy makerson the most
optimal levers to pulto assure the sustainability of the postal sedtoithe 21st century
where technological and digitalandscapeshange at arunprecedentegace a novel
dynamictool capable opredicting thecompetitivenesg§financial sustainability) of the postal
sector andhe extent to whiclassociated variables impammpetitivenesswill be valuable

to inform policy and decision making the postal sector in Southern Africa.

To develop thenodel,it is important to aiculate the research objectives that must be attained

at the end of this study. These research objectivearticellated below.

1.3Research jectives

This resarch aims to develop asystem dynamicsnodel to inform policy and decision
making with which digital transformationcan be steeredin the postal sector in Southern
Africa to assurefinancial sustainability This was done by identifying the key drivers
(inhibitors and promoters ofligital transformatioh that prevail in the postal sector in
Southern Africa and exploring their interactions in a dynasetting In doing this,
viewpointsfrom stakeholders irhe industry such as Posts, regulatargl governments were
includedto enrich insights and create a unity of purpose. Lack of unity of purpose amongst
stakeholders often creates friction which eventually leadsntanstructured approach to

digital transbrmatian and affectgshe performanceand sustainability of the postal sector



The purposeof the studypromptedthe followingkey research objectives:

1 To review exsting literature on industry 4.0,digital transformation,innovation
diffusion, technology adoptionand system dynamicsapplicationin technology
adoption and us insights from academic anthdustry literature to determine
prevalentinhibitorsand driversof digital transformationn organisations

1 Develop a system dynamics conceptual modelntérmingling digital dynamics
(variable$ based on insights from both academic and industry literature.

1 Toanalyse and @signpolicy interventiongo ensurghe financial sustainability of the

postal sector ifsouthern Africa.

To attain the research objectives, it is important to articulate the research questions that must
be answered by the studyhe research questions aterived from the research objectives

and are articulated below.

1.4Research Questions

The abovementionepurpose(aim) and objectives raise broad research questiongribat

beanswered by the study

1 What are thaligital postaldynamics(variables)in organisationand DPOsglobally
andin Southern Afric&

How do theevariables interacivith each other in a dynamsetting?
Whatpolicy designs can beerived fromtheresulting modeto ad policymakers and
DPOsin Southern Africa to better managiee digital transformation taleliver value

to societyand contribute tohe financialsustainability of the postal sec®r

1.5The Motivation for the Sudy

The postal sector has for morath100 yearsontributedgreatly toeconomic development

and connecting communitieslowever the majority of DPOsin developing countrieare



faced with a consistemleclinein traditional mail volumesesulting in shrinking revenues

technology advancements continue to disrupt busimeskels of the past.

With the advent of the®Industrial Revolutiorand Industry 4.0businesses across the globe
are undergoing digital transformatiomtending to remaircompetitive and in business by

responding to new cust@ntrendsand creahg valuefor customers and stakeholders.

The primary motivatiorfor this research is tenlargethe comprehension dhe dynamic
interface ofdigital transformatiorvariables(inhibitors and enablepsin the postal sector in
Southern Africa. Theeinsights are captured insgstem architecture map (SAMhd further
analysed in asystem dynamics modéb simulatethe behaviar of the interaction of these
variables or determinant¥he novel system dynamic modes$ightswill be utilised to derive
guidelinesfor policymakers angostal operators whichre likely to improve thaligital
transformationpathways in Southern Africa with the sole goal of leveging digital

transformatiorto improve postal sustainability.

1.6 Scope and Limitations of the Sudy

This sectionis absorbednto how the postal sector in Southern Africa could better manage
the adoption of technology and diffusion of innovation. This research relies mainly on
observations and secondary data from various stakeholders in the postal valte ek@act
insights on various drivers and determinanfthe research does not employ any
guestionnaires or interviews. The prevalent postal sector material conditions in the selected
Posts 8 out of 15 Postsareused as a composite representative of Southern Africa and as a
result it is proposed that the model developed in this researchasdlist Posts across
Southern Africa to better manageigital transformationin the quest forfinancial

sustainability in the ZLcentury

1.7 Importance of the Sudy

The outcome of this research is envisaged to impohgeeal transformatiorpathwaysand

respective dynamics and will most likely resultie competitivenessf the postal industry



in Southern Africaand beyod. Competitiveness in the context of tB#Osrefers to the
financial sustainability of the sector based on the curresiisiainable trajectory prevalent
in the postal sectoin developing countriesThe findings of this research wiositively
contributeto Southern Africa considering thgertinent role (both historicapresent,and
future) thatthe postal sector plays in society at larflee system dynamics modeill be
utilised to understandore dynamic behaviwal patternsof the postal sectoisystem in
Southern Africa.The model will enablehe simulation of policy intervention experiments
and understandg of the effects over time. In addition, this research \adlvance literature
encompassingligital transformation dynamics of the postal teecin Southern Africa
especially becausef the limited literatureon the postal sectoglobally andin Southern

Africa in particular.

1.8 The Organisation of the Research

The research is arrangedarsix chaptersChapter Ipresentshe background of the research
andoutlinesthe research topicgsearch ainresearchobjectives,and scopandlimitations

of the study Chapter 2 explored (i) Traditional technology adoption models such as the
Theory of Reasonable Action, the Technology ptilon Model, the Technology Adoption
Model 2, the Unified Theory of Acceptance and Use of Technology, the Techrology
OrganisatiorEnvironment framework, the Benefits Organisation and Readiness model, and
the Adoption and Diffusion Outcome Prediction Td@l. The concept of Industry 4.0 such

as (a) The three industrial revolutions (Industry 1.0 which eeasred on mechanisation
following the introduction of steam power, Industry 2.0 which wagnted on mass
production following the introduction of electal energy, and Industry 3.0 which was
centredon automation following the introduction of computers and electronics) that heralded
the current Industry 4.0 which @@ntedon CybefPhysical Systems, the Internet of Things,
and pervasive networks). (b) Industry 4.0 framework, design principles, core competencies,
and technologies that characterise Industry 4.0 (iii) The concegigivél transformation

such as digital franweork, digital innovation, digital disruption, digital ecosystem, and
digital capability. (iv) Factors at play that drive or impede the adoption or diffusion of
technology such as factors that inhibit or drive ICT adoption, critical success factors for ICT
adoption, driving forces and barriers of Industry 4.0, factors that influence innovation
diffusion and adoption, digital transformation barriers and drivers in the postal sector,

10



barriers to digital adoption and diffusion in the postal sector, and faittargrive digital
readiness index in the postal sector. (v) Thinking paradigms including reductionist thinking
and systems thinking, integrated model of systems thinking, system boundaries, linearity and

nortlinearity.

Chapter 2 concluded by identifyrthe research gap that emanates from the limitations of
traditional technology adoption models which atearacterisé by linearity which is not
sufficient to grasp and deal with ndinearity which emerges from complexities associated

with factors thatmpede or drive the adoption of technology, and digital transformation.

Chapter 3 explored the research methodology and its respective tenets as articulated by the
researchonion developedy Saunderset al. (2009) which systematically articulates the
philosophical worldview, the research approach, the research strategy, the research
methodological choice, the time horizons, and the data collection procedures and analysis
methods. A literature review was undertaken in Chapter 2 to identify the drivers and
inhibitors of digital transformation in the postal sector. Thereafter, the drivers and inhibitors
underwent an exploratory study in the form of a Grounded Theory research strategy which
was used to synthesize literature on Industry 4.0, technology adaoptdels andligital
transformation to develop theory. The outcome of @meundedTheory research strategy
resulted in the emergence of ten key variables that encapsdiga# transformation in the

postal sectarThese variables are adoption, sharedovisdigital competitiveness, digital
ecosystem, digital capability, digital investment, diverging interests, customer insights,
digital culture, and operational efficiency. The ten variables that emerged from the
exploratory study (Grounded Theory) werged to develop a conceptual model that defined

digital transformation dynamics in the postal sector in Southern Africa.

Chapter 4 articulates the model concepsadion which is grounded on the research
undertaken in Chapter 3 from where ten dimensf{oagables) emerged. A conceptual model

was developed and presented in Figure A% dimensions (variables) of the ssystem

di agram were further developed into causal
which unambiguously demonstrate the dymareedback relationship between variables

within each suks y st e m. I n the process of devel opin
exogenous variables (outside the boundary) and endogenous variables (within the boundary)

were identified. The endogenous varedlexcluding the digital ecosystem, which is

11



exogenous but the subject of the study, were synthesized into causal loop diagrams or
Ai nfluenced diagrams to describe their i nt
diagrams were supplemented by a deth#éxplanation of the interconnectedness and the loop
dynamics for each of the variables presented as causal loop diagrams or CLDs.

This chapter further articulates the stocks and flows built from the CLDs. The ten dimensions
were further refined and s@mlined and described in Table 45. The resultant dimensions
were consolidated and a new causal loop diagcamprised capability maturity, adoption,
digital culture, and financial performance (competitiveness). The emergentCGldpicted

in Figure 63 and grounds the hypothesis in the context of the dynamics that are at play in the
postal sector. The restated hypothdsisorisesthat the adoption of the UPU (Universal
Postal Union) APIs (Application Programming Interfaces) by key customers dPRi@s

will reinforce a robust digital culture which will strengthen the capability maturity of the
postal sector and the three stocks will reinforce financial performance (competitiveness) of
the DPOs which will ensure the sustainability of the postalosedthis chapter further
guantifies the variables and develops the mathematical expressions for respective stocks and
flows. The next chapter delves into the simulation results and discussions of these key

findings.

Chapter 5 commences with the modsdrification and validation. The consequential
simulation model depicted in Figure 69 was effective in provoking outcomes that
stakeholders confirmed represented the reality of digital transformation dynamics outcomes
in the postal sector. The model wadbsequently verified, validated, tested, and improved
upon based on feedback from industry experts and policymakers as depicted in Figure 74.
The outcome of the study revealed that the poor performance of the postal sector in Southern
Africa is a result ofpoor digital culture, poor UPU ecosystem adoption by key customers,
poor operations capability maturity, and poor financial performance. Policy analysis was
undertaken which revealed that several scenarios (Scenario 1 to 7) can be used to improve

the compétiveness (financial performance) of the postal sector.

Lastly, Chapter 6 articulates the conclusions by recapping the salient aspects covered in each
chapter and further provides recommendations for policymakersDastgnatedPostal
Operators on whichgdicy interventions could improve the sustainability of the postal sector

based on the findings of the study.
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Figure lis a diagrammatic illustration of the structure of the research and capheres

interconnectednedsetween thehapters.

Chapter 1 Chapter 2 Chapter 3
Introduction and background Literature review Research methodology
Chapter 5 Chapter 4

«—— Model conceptualisation

Results and discussions
and development

l

Chapter 6
Conclusions and
recommendations

Figurel: Structure of the research depictimks between chapters

1.9 Summary of Chapter 1

In summary,DPOsglobally are faced with many challengethe digial age has disrupted
business models of businesses across the widteDPOsare part of the global village and

are affected drastically bthesedvinds of chang& These disruptions led to some Posts
especially in the industrigd countries adopting the Fourth Industrial Revolution
technologies and delving into digitsdiion of the business processes of the Post and as a result
reapinga financial benefit The positive sphoffs in industrialsed countriesarenot the same

as in developing and less developed countries SmgthernAfrica where the financial

sustainabiliy of Posts is negatively affected.

This researclstudy proposea system dynamicsiodel that willcapacitate DPOs Southern
Africa to navigatedigital transformation pathwaysdensure the financial sustainability of the
DPOsin the SADC Region and begd. The subsequent chaptezviewsthe literature on
adoption and diffusion, digital transformatiomdustry 4.0,and systemsthinking. The

explorationof the literature review sheds light on the barrigrgligital transformationand

13



financial sustainabilityThe findings from the literature review wileé used as the measure and

guiding ingotupon which this researéhdirected.
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CHAPTER 2: LITERATURE REVIEW

2. Introduction

In this section literatureon Industry 4.0technology adoptiorinnovation diffusion digital
disruption, and digital transformatioare explored, reviewed, and discussedo extract
insights fromprevious researchFurther, system dynamics theory and its applicability to
technology adoption and innovation diffusiareexplored an@xplained The first principles
and importance of system dynamics theory atedied while the systemsdynamics
methodology to technology adoption and innovation diffussoexamined

2.1Theory of Industry 4.0

2.1.1 Framing Industry 4.0

Santoq20] argues thathe manufacturingsector hagontinuallybeenvital to the economic
development ohations Since the end of the 18th centunydustrieshave gone throughuge
changesthat transfiguredthe way goods aremanufatured and hae returnedabundant
benefits, principally related toefficiencies,and output Currently, after three preceding
industrial revolutions, thamalgamatiorof cutting-edgetechnologies and thdigital age is
completely altering the businesslandscape and it isharactesed asthe 4h Industrial
Revolution(4IR) or Industry 4.qJ21].

Fonseca[22] argues thathe 4th Industrial Revolution isategorsed through improved
digitalisation andntegrationof manufacturingand logistics processes, and #graployment
ofthei nt ernet demd (mdathenesa arh tproducts). The adoption ofodern
Information and Communications Technology (ICT) isintegrating the physical and
cybernetioworlds, in what is called the cybehysicalsystemgCPSs)and compris@nline
networkng of social machinessonnecting CT with mechanical anélectronic components
that communicate between themseltl@®ughanetwork Figure2 depicts theevolutionand

stimulusof t he fialuevidol md u ® s odisanctidendsdandfeaturesna j o r
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Figure2: Industrial Revolution Phases [21]

Rojko[23] argues that thendustry 4.0conceptwvas coined in Germandue tathereputation

of Ger nghteghocempétitive industries as part of the kigbh 2020 strategyrRojko

[23] advances that Industry 4.0 is part of tfleag-term far-sightedness of the German
government to further improvehe competitiveness, efficiencieseffectiveness,and
profitability of the German manufacturing indust§antos[20] suggestghat Industry 4.0
emanated from Germgrwith the State as the vanguard of sagacity into the future. This view
is further reinforced bfRojko[23] who propogsthat it comes as neurprisethat the Industry

4.0 concepstemsfrom Germany, as Germany is thrdustrial capital of Europe, and the
German Government has made it its strategic thrust to leveragedita& thchnologies
steeredy the Fourth Industrial Revolution, and their application, in thaatly competitive

manufacturing industry.

2.1.2 Constituents of Industry 4.0

Santoset al. [24] argue thathe tactical goal of Industry 4.(0(14.0) is to leveragedigital
technologies suclas big dataand big data analyticsthe Internet of Things, Atrtificial
Intelligence (Al), Augmented and Virtual Reality, Advanced Robotics, Advanced Materials

(Including Nananaterials), Blockchain and other technologies associated with Industry 4.0.
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14.0 is envisionedfor the attentive assemblageand application of redime data and
information through networking all individualfundamentalsof a system,o lessenthe
complexity of operations, whilswelling the efficiency and effectiveness with a letegm
cost reductia target. Itis affixed in the enlargementof research and development in
prevalentapplications of Information and Communication Technologpgsutinto practical
use the promisingutcomesof the Internet of Things (IoT), Embedded Syster@yber
Physical Systems (CPSpnd big data in industries; thexcessof the 2l1sicentury
technologies and their fusion is distinctive to the notion of |24).

Selma et al. [25] propose that 4.0 is defined as the new technologicahd dgital
transfiguration for instinctive systems based on the astonishing proliferation of the speed of
information processing, digital storing abilitgnd enormous progress of information and
communication system3.he t er m fl 4. Onanufactuaimgdcilitiehirewhishma r t
fismard digitally boosteddevicesare remotely connected t@ermit communication of
resources and materials through mh@nufacturing and logistiasluechain. This industry is
charactesed by agility, efficieng, and effectivenesf26]. Selmaet al.[25] advancethat
Industry 4.0 is defined as a technoleiggpred revolution, the emphasis beiran self-
directedsystems with capacity and capability frapid information processing, big data

storing capacity and capabiljtgndthe exponentialpsurgan complexICT.

Nagy et al. [27] suggestthat 140 meandntelligencein the connectedness of systems and
processes whil&anderset al. [28] support this definition andrgue that 14.0 means the
synthesi®of thebiological, physicaland virtual (cyber) systems. 14.0 comprises the design,
progression amalgamation and application of 21%-century digital technologiesn the
industry[29]. Ma s | et mli[30] propose that digitasation is Industry 4.0 in action. The
first three revolutions are characted by stearnpowered mechanical systems, electrcal
powered mass pradtion,andelectronicpowered automation respectively, so is dggition
which includes the synthesis (fusion) of biologigaiysical,and virtual (cyber).

World EconomicForum [31] proposes that theupply chainepitomizesan organisatioal
value chain, andigital technologiegnablethe efficient movementof goods, servicesand
informationthrough the pipelineln the context of th&ourth Industrial Revolutionsupply
chains retain a higlevel of ability to guaranteéogisticsperceptibilityin reattime as goods,

servicesand informatiorflow through the business value stream and magerniceivabldo

17



accruereattime data and make decisions as conditions dictate. Fourth Industrial Rewolut
technologies as espoused by Indy<l.0 are not only radically disrupting the supply chain
ecosystem but also transforming the world of wdithke World EconomicForum[32] posits
that these technologieare transforming the skills and profiles required. Enhancing
capadilities is no longer adequate, asiew set of complex abilities neetb be acquired to
monitor the complex technologies and master new psesess a result of the digital

revolution

Schwab[33] suggests thatew technologies fundamentally modify the nature of warid
autonmation abolishes repetitive work and as a resuilbstitueslabour resouces with capital
resourcesKuznazet al. [18] propose the concept of Industry 4a8 the sumof all the
disruptive technologies that are geate@ards delivering value to the customer, effectively,
efficiently, first time every timeKuznazet al. [18] further, propose that the technologies
supporting Industry 4.0 are the summation of all the -2éstury disruptive innovations
derived from and implemented in enterprise value chains to addiressends for speed,
logistics transparency convenience, diggalacy,and security irthe provision of products

and services along the value chain, as demanded by new customers.

Santog[20] suggests that is now commonlyknown that digital technologies will have a
significant imprint on preseriday organisationsand the creatiorof organisationsof the
future Figure 3 depicts the 14.0 framework andallied digital technologies whichare

groundedon three outcomes, these outconaee

1. Digitalisation and integration of vertical and horizontal value chains
2. The dgitalisation of product and service offeringand

3. Digital business models and customer access

Reinhardet al.[34] suggest thatata and analytics afandamentaproficienciesof 14.0 and
areaidedby digital technologies such as mobile devices, cloud computing, I0T platforms,
augmented reality,lient interaction and leent profiling, locationrecognitiontechnologies,
advanced humamachine interfaces, big data analytiemd innovative algorithms smart
sensors, 3D printing, ancerificationandscamdetection.
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Figure3: Industry 4.0 framework and contributing digital technologies [33]

Figure4 depictsthe 14.0 environment in ich thekey importance to 14.0 is its interface with

other smarsetupssuch as those of smart mobility, smart grid, smart logistics, sroares,
andsmartbuildings. Thanterconnectednessetweerthesocial web andrganisatioal web is

of vital importance as alltheseveln et wor ks and interfaces offer
of things), internet ofservicesinternet ofdatg andinternetofp e o p | e 0 ongamsate®nst h a t

and societyas we knovwthem areset toendureatremendousrangormationin the futurg35].
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Figure4: Industry 4.0 environment [34]

Galindo[36] argues that the main components that form the concept of 14.0 are:

a) A cyberphysical system (CP$the term thatlefinesthefusionof digital (cyber) with

b)

d)

real (physical) workflows. Inproduction industrigsthis means that the physical
productionstagesare escortedby digital processes, using the conceptubiquitous
computing. CPomprisessersors and actuatotkatcollect and send data. These CP

systems are based on fihd n d ulsternetiasd meanof communication.

The Internet of things (IoT)s part of the CPS thatids communication with other
Cyberphysical systemand between theESandthe users. ltenableghe creation of
networksthatincorportethe entirgproducton processthereby enablindporizontal as

well as vertical integration.

Big Data & Data Mining (DM is avital issue due to thdiversity, capacity and

swiftnessrequiredto process the data from the CPS.

Internet of Services (loS)enables service vendors twovide their services vighe
Internet. Itcomprisegpartakersinfrastructure forservices, business modehnd the

serviceitself.

Hermannet al.[37] and[38] postulate thasix design philosophiesncompass 14.0 and they

are interoperability, virtualization, decentralization,l+@e capability, servic@rientation
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and modularity. These design principles are imperative considerations tiwafficacious

operationof 14.0 in respective indusés and are depicted Tablel.

Hermanret al.[38] and Laskt al.[21] furtherelaborate on the Industry 4@sign ilosophies

anddescribehemas follows:

a)

b)

Interoperability is @aemarkablydynamicenabler 014.0. Inl4.0organisationsCPS and
humans areonnectedver the 10T and the lo®Revelopmentind implementation of
standardss a key success factor for communication between CPS of vamiodscers
Virtualization means that CPS can monitor physical processes. These sensor data are
interconnectednes® virtual plant models and simulation models. Thus, a virtual
version of the physical world eated.

The rising demand for individual products makiescreasingly difficult to control
systems centrally. Embedded computers enable CPS to make decisions on their own
and as a result, decentralization is key.

Fororganisatioal successdata must bgatherecandevaluatedn reaktime.

The services abrganisationsCPS, and humans are accessible over the 10S and can be
employed by other participants. Thesicescan be offered both internally and across
organisatioal borders.

Modular systems cammenablyalter to changing requirements by replacing or
expanding individual modules. Therefore, modular systems can be simply adapted in

case of cyclical variations or changed prodactdcharacteristics.

Tablel: A design principle for each of tmeain 4 Industry 4.0 componerj&6]

CyberPhysical | Internet of| Internet of| Smart Factor
Systems Things Services
Interoperability | X X X X
Virtualization X - - X
Decentralization| X - - X
RealTime - - - X
Capability
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Service - - X -

Orientation

Modularity - - X -

Macaulay{39] argues thatoday,thent er net i s often consi dered

presence and accelerating influencdowwe live, work, and communicate with one another.
Theglobeis moving forward at a fast pace, and beognitiongoes tgrogressingechnology.

One such concept ieT (Internet of things) with whichutomation is no longer a virtuaality.

loT connects variousorganicobjects through the internet aaiisthem to share information

with their community network to automate processes for humans and makes their lives easier
[40].

USPS41] suggests thdhe Internet of Things (IoT) @sensor technolggthat enablsobjects
to collect and communicate data through the Internet intireal is one of the latest
technologcal advanceglutchingmanyorganisationsndis aptfor the postal sector due to its

possible applications in the postal value chain.

Rahman and Asyhaf#2] propose thathe IoT arcletype is intended araming a complex
information system with thamalgamatiorof sensor data acquisition, efficient data exchange
through networking, machine learning technologies, Al (artificial intelligence), big atada
big data analytics, and cloud computing. Contnaiye, gatheringinformation andupholding
theconfidentiaity of third parties, and then taking cognizancprofacyand security provision

in loT, remains a serious concern among stakeholders in the loT[d@%ce

USPS[41] further argues thathe current proliferation of 10T applications is fueleg &
convergence of factors such as ubiquitous connectivity and the decreasing cost and improved
performance of sensors and analytics. These technology trends are coupled with increased
customer demand for more data on the products and services they puimadiow of

information is becoming increasingly critical to the flow of things.

The digital age provide®oth trials and prospectdor the DPOs the major challengéacing

DPOsis that theycan no longer operawith outdated business modsisicedigitalisation of
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the Posis something that is not optional but mandatory if the Post must survive another 100

years.

Reinhardet al.[34] note that theoreof industry 4.0 is threefold

(a) Digitalisation and integration of horizontahdvertical value chainkave two aspectsThe

first characteristicencompasseshe amalgamationof processes verticgll across the
organgation, fromresearclanddevelopmenandprocuring throughproduction logistics and
afterservice Data that relates tgroductionprocesses, procesdfectivenessand quality
management, as well gsroduction planning are availablen reattime, supported by
augmented realityand optimsed in an integrated networkhe second aspeehcompasses
horizontal integrationvhichspringsbeyond the internal operationsiin suppliers to customers

and all key value chain partners. It includes technologies from track and trace devices to real

time integrated planning with execution.

(b) Digitalisation of products and service offeringsludes thevideningof currentproducts,

e.g.,by adding smart sensors or communication devices that can be used with data analytics
tools, as well as the creation of new diggtl products which focus on completely integrated
solutions. By integrating new methods of data collectiaharalysis, companie€singenerate

data on product use and refine products to meet the increasing needsusgtenters.

(c) Digital business models and customer acedsish involvesthe expansion of offering
throughthe provision ofdigital technologiesuch azomprehensiveatadrivensolutionsand
integrated platform solutions. Disruptive digital models are dixatedon creatingadditional
digital revenues andtreamliningclient interfaceand access. Digital products and services

oftenaimto serve bentswith comprehensiveolutions in aliversedigital ecosystem.

2.1.3 Digital Transformation (DT)

The world is on therossovenf a digital erahatis alteringsociety andrganisation®cross
the globe Digitalisation isplummetingthe costs ofjathering storing, and processing data,
consequentlychangingthe wayindustry and commeecfunction around theglobe Digital
technologiegprovide a platfornfor enerprisesto participatein the global market through-e
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commerce. This new digitalevolution requires changes to existing legal and regulatory

frameworks and hagstimplicationsfor the transformation of Pogi43].

Arpe and Kurmanifd4] state thathe terms digigation and digitakation are often erroneously

used interchangeably, digiition is defined as a technologipabcess of altering and adapting
Aanaddognformati on i nt o a sitidniogihd odherdancdaamen g e me
defined as the application of digital technologies altedrganisatioal business processes,

products, services, structures, as well as business models. Bagalis the foremost driving

force behind widespread largeale changes in a multiplicity of industrigb].

Arpe and Kurman4] argue thabigital Transformation (DT) is defined as a business process
devised to assimilate digital technologies by concurrently restructongagisatioal business
processes, products, services, structures, and business models. Accodibhgthe genesis

of digital transformatiorstems fronthe sharedeffectsof severaldigital innovationgproduced

by innovative participants edifices values ideologies and understandingshat adjust
endanger and substitute or complementcurrent guiding principles of the game within

organisationsecosystems, industries fields.

Stonehouse and Konin@7] argue thatDT is perceivedas amulti-tiered technologgcal
transformation irorganisationghat includes bith theemploymentof digital technologies to
augmentcurrentprocesses and thegffectivenessand thejourney into digital innovation,
which possesss the pgsibility to alterthe operatingmodel of arorganisationSubsequently,
Arpe and Kurmani4] argue that digital technologies trigger changed customer expectations
which in turn trigger digital innovation while digital innovation generates new business
opportunities and facilitates industry disruption. They further assert that digital transéormati
affects organisatioal building blocks (Strategies lient relationships,corporate models,
corporate structures, and irf@m andorganisatioal processes) and requiresganisatioal

key success factors [{ent and product knowledge, defines respilmilities, digitalsavvy
culture and vision,a cooperativeorganisationwith flat hierarchy, and annspiratonal
leadership).This synthesis is presented in FigureDigital technologies contribute to the

revolutionof significant segments of our economy and soc[é8j.
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Figure5: Digital framework [43]

2.1.3.1Digital Innovation and Digital Disruption

Skog et al. [49] argue that e terms digital innovation and digital disruption are often
erroneouslyusedreciprocally and furthersuggest thatigital innovation is the process of
blending cyber and physical components produceinnovative artefactsintegrating these
dimensions t@reateand enable market offerings amahbeddinghem in wider socigechnical
settings tosupporttheir dissemination operation and use This definition is supported by

d i ged byanndvating i
products services and operating models through digital technology throughout the

(7]

Ciriello et al. [48] who advance thaii nnovating

organisations

Digital disruption on the other handcan be defined as the swiftly developing processes
through which digital innovation profoundly chasgeaditionally sustainable logic for value
creation by unbundling and integrating connections among resources or geneeating
resource$49]. Disruptive digital innovation establishes a new market and ultimately disrupts
an existing markef48]. Oncedigital innovationis adoptedand extensivelyliffused it may

enable harmonizeor eveninhibit the actions of othetto fulfil its value logid49]. Skoget al.
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[49] further contend that value logithe foundationaleasonindor devising,integratingand

entrenching a digital innovatido successfully develop and extraetue.

2.1.3.2Digital Ecog/stem

Badr and Biennief50] propose that imitatingpiotic ecosystems, digital ecosystemisnote
intricateandsymbioticsystems and their fundamental structures by whiasl@dhentsnteract
and exhibitcompletely self-organsing, scalable,and sustainabl®ehaviour This view is
supportedy Briscoe and Wild¢51] who define digital ecosystems &st tyleercounterparts
of biotic ecosystemdeveragingthe selforgansing properties of bitic ecosystems, which are
well-thoughtout to bevigorous seltorgansing and scalable architectures that csvitably
solve complex, dynamic problemdDigital ecosystem&xceedthe orthodox methodically
definedcooperativesettingsfrom united disseminatedor hybrid models into aanlimited,
pliable domain cluster, demasdtiven, collaboratingenvironment{52]. Digital ecosystems
are societechnical interconnectednesdetween autonomous digital technologies and
associateglayersthat areinterrelatedbased orthe explicit context ofthe application[49].

The concept of digital transformatiae summarsed in Figure 6 The conceptual model
developed bySkog et al. [49] illustrates underlyingdimensionsthat actualize digital
disruption. The modetomprisesfour dimensiongDiscovery, developmengiffusion, and
impact) The process beginwithin the organisationwhere feasibility (Technologically &
financially) andideascapable ofdigital disruptionare explord and the deviant idea that
deviates substantiallyom dominant logids developed into a usable out@uidpresentdto

a wider societechnicalnetwork This exposuref digital innovationto wider societechnical
network results inthe adoption and use of digital innovatidmy an increased population of
actors Skog et al. [49] propose thatdigital innovation can adjusturrently workable
fundamentakonditions fororganisationsas soon as it isxcellentlydiffused andcapable of
imposing a deviating logion a wide scale to the sodiechnical network.
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Figure6: Conceptual model of digital disruption dynamics [48]

2.1.3.3Digital Capability

Mihardjo [53] proposs that there are three critical elemenf the digital journey which are
digital headship business model innovation, anlient experience orientatiorKozina and

Ki r i[54]isliggest that Digital Capability Maturity Model (DCMM) is just one of the
contemporary methodologies tppraisethe digital capabilitiesin any organisatiorand
advances that there are three dimensions to the D@Migh are articulated belawozinaet

al. [54] further argue that DCMM appraises digital business transformation manageraent

five levels of maturity Ifitial, reactive, defined, manageahd excellence). Additionallygn
assessment of the digital business transformation journey according to the DCMM can be

performed within sbextentsof digital capabilities:

(a) Innovation capability

(b) Transformation capability

(c) InformationTechnology excellenge
(d) Customer centricity

(e) Effective knowledge workerand

() Operational excellence.
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Kozinaet al.[54] propose that thetructure othe Digital Capability Framework is based on

threedimensionsvhich are:

(a) Key areas of digital capabilitie$*{dimension)
(b) Maturity levels 2" dimension) and

(c) Digital business transformation managemé&ftdimension).

The three dimensions apertrayedn Figure?.
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Figure7: The structure of the digital capability framework [53]

Posts could significantly profit from adopting 14.0 principles and associated digital
technologies in thexpeditionto adjustto trials and prospectoffered by the digitalera and
could significantly improve performance on the 2IPD ratings guarantee the financial
sustainability of Posts, now and in the futubggital technologiesan significantly impove

thefinancialsustainability of Posts Southern Africaand beyond
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2.1.4 Innovation Diffusion Theory

Kuehneet al.[55] argue thatlie mostperceptibleandforemostattempt todichotomisethe
dynamicsnducingthe adoption and diffusion of practices is by Rogers (2088)vever the
framework by Rogers isuitablefor the conceptuabation of adoption and diffusion from a
gualitative grspectiveas opposed ta quantitative prediction athe adoption ofinnovative
practices. According t&Rogers and Evere{66], diffusion is theprocedureby which an
innovationis communicatedhroughnetworksover time amog the members of aystem
Sharma and Mishrfp7] argue that technology adoption is a developed area of research in
theinformation systems (ISJomainand cites Car(1999) who definetechnology adoption

as thepoint of selectingtechnology for usage bg person a network ofpeople or an

organisation

Dube and Gumb{b8] articulate the difference between innovation and technologghni
often confused and citeldogers(2003; Riesman(2006) who advance that technology is
troubledwith solvingreatworld societal problems to advanceilization. Innovation on the
other hand.entailsthe generation of new ideand their development into nevgoods
methods or servicesresultingin economic developmerfb9]. Innovation is notsimply
creativity, research and developnt, invention, brighthoughts or expensivedevices[60],
but ratherthe advancemenbf new resources or new resource capacity taamtgeneate
wealth[61]. Lastly, it is amultifaceted organisationalvide undertakingthat requiresa set

of crosscutting practices ampidocedureso structuregstablish and encourage j62].

Lawson and Samsofi63] proposeda model of orgamational innovation capability

comprising severfundamentalsas depicted inFigure 8: (a) Vision and strategy (b)
Harnessing the competenbase (c)Organisatioal intelligence (d)Creativity and idea
management (eDrganisatioal structures and systems @ulture and climate, and (Q)

Management ofechnology.
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Figure8: A model of innovation capability [62]

Lawson and Samsof63] further suggest Hat innovative orgasationscontrol the seven
fundamentalgo amalgamateand direct both their newstream and mainstream activities
proficiently andefficiently. The innovation capability wilhffectthe structureof newstream
and mainstream activitigesultingin anincessanartefact method and systems innovation.
Thesturdierthe innovatim capabilityestablishedy an orgarsation, the moreesffectualwill
their innovdion resuts be Robinson[64] suggeststhat diffusion of innovation theory
attempts todescribehow people in a specific group adopinovations andoffers three
insightsinto the process of change (a) Qualities and dynamics that ensure thesfuicce
spread of the innovatiorand (b) The significance of a peeeview mechanism (c)
Comprehending needs of different user segments

Rogers and Everetfs6] investigate drivers that determine thapidity of adoption of
innovations and suggeghe following four variablescontrol the level of adoption. (a)
Attributes of innovation are driven or inhibitedby factors such ashe relativity of the
advantageof the innovation compatibility of the innovationwith current systemsthe
complexity of the innovation trialability of the innovation, and observability of the
outcomes (b) Innovation decisioris enabled or inhibite if the decision to adopt the
innovation isvoluntary, ashareddecision or &ompulsorydecision through authority (¢he
nature of social systems including a factor such@g connectethesocial systemare and

(d) Degreeof change champions edvocaing change.
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Fonnesbeck[65] proposes thatthe efficacious commencementof innovation in an
organisatiorinvolvestwo essentiakteps First and foremost, thepecificuser must adopt the
innovation and secondlythe orgarsation mustadopt the innovationhrougha diffusion
process. Innovation is defined as a process by which an innovatiamiedthrough networks

over time amongnemberof a particular social systef6]. RogersandEverett[56] articulate
stageghat individualsuseas they evaluaterhetherto adopt or reject the innovation. These
stages are (a) Knowledge which is underpinned by characteristics of the decision by the
individual which entails socieconomic, communication, persoital and behavior as key
drivers (b) Persuasion which is underpinned by characteristics of the innovation which
comprisa relative advantage, compatibility, complexity, taaility, and observability of the
innovation (c) Decision which entail adoptiom pejection (d) Implementation, and (e)
Confirmation which entails continued adoption, later adoption, discontinuance, and continued
rejection.This view is supported biahajanet al.[67], who proposethat eachinnovation

has exceptionalfeaturesthat enable orinhibit the diffusion process. Thedeaturesare

articulated below

(a) Relative advantage is tlextentto which an innovation iprofessedas being better
than the idea itlisplaces usually expressed gsoductivity, socialstature or other
benefits. A highdegreeof relative advantage witesult ina steepeiS-curve.Prestige
inspirationsfor adoptionappeato be moremperativefor those in the early stages of
adoption and lessignificant for laggards. Relative advan&ags one of thdinest
forecasteref an i nnovationbs rate of adoption.

(b) Compatibility e viewedby membership®f society isdirectly related to the rate of
adoption andnfluencesthe way tientsbehave towarslinnovations. If theoehaviar
correlateswith the behaviour ofpotential adoptes in the context of currergroducts
alreadyin use, theracceptancés probable and the shape of the@irve isexpected
to be steeperHigh adoption is expectedwith higher compatibility, whereas
innovations that require bundling or other expensive purclassiaiggishto diffuse

(c) Complexity is thelevel to which an innovation isiewed ascomparativelyhardto
comprehendind use. In general, there 1s imvers relationship between complexity
and the rate of adoptiprstraightforwardinnovations diffusequicker than difficult
ones.

(d) Trialability is theextentto which an innovation may bgloted Thetrialability of

innovation isdirectly proportionalto the rate of adoptionTrialability is more
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significantto early adopters as they havepaiternto witnessthe innovation in use.
Theoutcomesf adoption forearlyadoptesii wi ton efbstugpters and laggardéo
adopt tahned fisweaciot appr oach.

(e) Observability is theextentto which outcomesare noticeableto the user and others.
Sometimesit can bedifficult to spot the effect or outcomeof the innovation.
Observability isdirectly proportional @ the rate of adoption. Someeffects or
outcomesare lengthieto observeand usersnay probablylose interestiueto longer

periodsto observeoutcomes

Mahajanet al.[67] furtherpositthatthose prospective adopters ohavationwill not adopt
innovations simultaneolys but based on theextentto which the probable adopter is
relatively early in adopting the innovatiorAdopterscan becharacterisednto different
adopter categories as categed by [66] and [68] with % distribution on the £urve
distribution. Innovators are the first to adopt innovation with a distribution of 2.5%, followed
by early adopters with a distribution of 13.5%hereafterthe early majority appears on the
S-curve with a 34% distribution. The late majority with a disttibo of 34% follows and
lastly, the laggards with a distribution of 16% conclude the curve.di$teibution curveas

depictedabove is detailed belown Figure9:

Innovators
2.5% Early
Adopters | Early Majority Late Majority | Laggards
: 13.5% 34% 4% 16%
-} i

Figure9: Innovation Adoption Curve [36]

This view is supported byornatzky, LG; Fleisched] citing Rogers (1962) who describes

the behaviaral characteristicef each adopter group as follows:
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(a) Innovators areenthusiasticrisk-takers and have theuppermostsocial standing
financial liquidity, proximity to scientific network communitieandmembers of the
social community of innovatorsTheir risk tolerancepermits them to adopt
technologies that magventuallyfail, but their financial resourcesd to absorb these
failures.

(b) Early adopters have the highesttent of thought leadership among the adopter
categories. Early adopters have a higher sodemhding financial liquidity, and
cuttingedgeeducation and are more socialgvancedhan late adopters. They are
morejudiciousin adoptionoptionsthan innovators.

(c) The arly majority of adoptersadopt new technology afterfluctuating degree of
timewhichis pointedlylengthierthan the innovators and early adopters. Tihessess
aboveaverage social ahding may have sme form ofcontact with earlyadopters,
andrarelyhold positions othoughtleadership in a system.

(d) The late majorityof adoptersadopt newtechnologyafter the averagpartaker These
personalitiegpproach an innovation with a hitgvel of scepticismand aftermost of
thesociety has adopted the new technology. They typically have kmlevage social
standing have Imitedfinancial liquidity,andmay be incontact with others in the late
majority and early majoritycategoriedput havetiny thoughtleadership.

(e) Laggards adomnew technologyast In contrast to some of theeceding-ategories,
personalitiesn this category show little to ntoughtleadership. Thesgersonalities
characteristicallyare change aversd heyare inclinedo befixatedon &6t ramdli t i on
norms , have t he ndingane fnancia lmuiditya drenastly theoldest
among adopters arare inclinedto interactwith only immediatefamily and close

knit friends.

2.1.5 Technology Adoption Theory

Wentzelet al.[69] argue thathe Theory of Reasoned Action RR) is theoriginal concept
that endeavaredto elucidateuser adoption of technology. TRA describes user bebavio
from asocietalpoint of view, with the explicit goal of unearthingthe roots of conscious
behaviar. Mugo et al.[70] propose that the model (Technology Acceptance MaddVl)

wasestablishedrom TRA as its basis but furtheolished

33



Wentzel[71] argues that théoundationof TRA is thatbehaviar is projectedby intention
() andin addition suggestghat intentions arenutually enabledby two factors (a) Attitude
(A) towards thebehaviar which is a function of beliefs abotle significancesof this
behaviarr and (b) subjective norms (SN) defined gs a r swew 6f svhether stakeholders
key to thepersortrustthebehaviar, should bamplementedAttitude towards théehaviar

is defined as thperso® s ne gat i wiewpantabqutonplementinghe behaviair.
Ma and Liu [72] support the argument dlVentzel [71], by propositioningthat TRA
emphasizethat beliefs influence attitudes, whiodsult inintentions andtherefore provoke
thebehaviar. The TRA is graphically illustrated beloww Figure 10:

Attitude (A)

7 towards behaviour

‘ I Intention (1)
" towards behaviour

-
-

. Subjective Norms (SN) |~
towards behaviour

FigurelQ: Theory of Reasonable Action [70]

Chuttur [73] states that David§1985) suggest that individual uses of technologys
motivation to accept and adopt a technology could better be describeBelngived
Usefulness (PU)PerceivedEase ofUse (PEU) and attitude towaslthe system. The
originator of TAM (Davids, 1985) proposthattheattitude of a user towards the systenswa
the primefactorto determine if thendividual userof technologywill accept or reject the
innovation, and that attitude is directtiriven by (a) Perceived Usefulness (PU) and (b)
Perceived Ease of Use (PEU); and concludes that apparent ease of use directly sfluence
perceived usefulnesIhis is supported by huttur [72] who promsesthat Davis (1989)
presentedhe constructs ithe original TAM (see Figur#&l) as follows:Perceived usefulness
(PU), perceived ease of use (PEOU), attitude, and belraviotention to us€BIU). Among
the constructs, PU and PEOU form emmgkrsviewson technology andonsequentlyorecast

u s eattitudes towards the technology, whickubsequentlyorecaststs acceptance.
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Figurell: Technology Adoption Model [71]

Davidset al.[74] argue thatlthoughthe TRA was designed to explain virtually asgcial
behaviarr, the TAM wasintendedto elucidatethe causef computer acceptance across a
rangeof enduser computin@pplicationsand user population®entzel[71] consequently
argues thatccording tahe TAM, actual system usage is diredtifluencedby behaviaral
intention (BI) to useConsequently, Bl isleterminedoy t he wuser 6s attitude
system while attitude is driven bythe perceived usefulness (PU) and gaved ease of use
(PEOU) of the system. Both PU and PEOU iafkiencedby external variables, such aser
differences, situationdiimitations, organsationalfeaturesand systenfieaturesAs the TAM
grew past its originaket researchersecognsed deficitsin the modelthat demandetb be
addressed. Theonsequencef the research that wasteeredwas alterationsto TAM. The
modificationsthat ensuedesulted in thentroduction ofnovelvariables anadonceptq71].

Lai [75] proposeghat Venkatesh and Davis (200@pjectedTAM 2 as shown in Figuré&2.

Wentzel[71] cites Venkateshkt al (2003) who advance that leeemostadd-onsto the TAM
that were introduced by TAM were theadditionof socialinfluence processesibjective
norm, voluntarinessand image) and cognitive instrument proceks (relevance, output

quality and reslis in demonstrability)

This research worloffered comprehensivasightsinto the reasons users found a given

system useful at thregoints in time: (a) Pre-implementation, (b)1-month post
implementation and (3) 3-month posimplementation. TAM2 theorisest h a t user s
psychologicakssessment of treorrelationbetweensubstantiaboals at work and the after

effectsof accomplishment of theaskemployingthe system serves as a basisftaming
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perceptionsregardirg the usefulness of the $gm The outcome of the research by
Venkatesh and Davids (2008iscoveredhat TAM 2 performed well in both voluntary and

mandatoryenvironments.

Experience Voluntariness

Subjective Norm
A4

Image

\\

\ Perceived
Usefulness
/ N

Perceived
Ease of Use

A4

Intention to Usage
Use Behaviour

Job Relevance

Output Quality

Technology Acceptance Model (TAM)
Result

Demonstrability

N\ /A

Figurel2 Technology Adoption Model 2 [75]

Wentzel[71] argues that theubsequenkeadingaddition to TAM was the Unified Theory of
Acceptance and Use of Technology (UTAUTIhe author proposethat UTAUT was
articulated with four core determinants of intention and usage and up to four moderators of
key relationships. The theory suggested that four key constructs liayificant part as

direct determinants of user acceptance and ubapaviar: which are:(a) Performance
expectancy (bEffort expectancy (cpocial influence andd) Facilitating conditionswvhich
encompasshe gender, ageexperienceand voluntarinessvere suggestedo mediate the
impact of the four key constructs on usage intentionbeéviar. The UTAUT is presented

in Figure 13.
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Figurel3: Unified Theory of Acceptance and Use of Technology [76]

Wentzel[71] hypothesiss that UTAUT proposedthat facilitating conditionsvith a high
probabilitydirectly influence usage, while tlmeherthree constructs wouldirectly influence
Behaviairal Intention (Bl). The model defines facilitating conditions aséktgentto which
a person (usg truststhat organsational and technicainfrastructureexists to supporthe
proliferationof a system they are adoptif¢]. The UTAUT further expanded the constructs
in the original TAM through thecomprehensiorof the crucial rolethat effort plays in

implementingthe newtask

Gangwar et gl77] argue that according to developersledTOE (TechnologyOrganisation
Environment)framework, Tornatzky and Fleischer (19%ate thathree types ofceneries
may impactthe technological innovation adoption and implementation process. TOE is
groundedon three dimensionwhich are technologicargansational,and environmental.
Oliveira and Marting78] argue thathe technologicaldimensiondefinesthe internal and
external technologiesuitableto the firm while the organsational dimensionrefers to
expressivemeasures about the orgsational scope, sizeand structure Lastly, the
environmentallimensionis thegroundon which an orgamsation conducts its businesghe

three contexts/dimensions atepictedin Figure 14
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Figurel4: TechnologyOrganisationand Environment Framework [80]

Dasgupta and Wendlef79] postulate that theTOE model outlines the drivers for
technological adoptionconcentratingon external pressures(e.g., market forces and
governmerdl regulabry requiremenfs organsational structures,and technological
availability. In addition,the BOE model wasnitially conceptuabed to comprehendhe
adoption of EDI Electronic Datalnterchangejechnology buhas progressed to be applied
as a gneraktechnology adoption model. The BOE modetompassdsree factorsExternal
pressure,organisatioal readiness, and perceived benefibasgupta and Wendl€i79]
advarte tha BOE integrates the orgasdtion and technology context of TOE into
organisatioal readiness anénhancesa perceived benefilimension whichprovides an
excellent logic tathe adoptionof the technologyprocessThe BOE modelis illustrated in

Figure 15
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Figurel5: BOE Model [81]

Kuehne et al[55] argue thattie Adoption and Diffusion Outcome Prediction Tool (ADQPT
wasconceptuabedas ameango appreciatéhe socieeconomicenablers and inhibitors that
influence theadoption of agricultural innovatior§5]. ADOPT focuses on factors that have
beenshown to influence the rate andfmak levebf adoption vithin a population. These are
(a) thecharacteristics of the movation, (B the charateristics of the population, the actual
relative advantagef using the innovation, and Xdhe learning of the actual relative
advantage of the technolod$0]. The variables of the conceptual framework can be
separated into two categories: those that relateeoharacteristics of the target population
and those that relate tbe characteristics of the practi§®5]. These facts are presented in

Figure 16.
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Figurel6: Conceptual characteation of factors included in ADOPT model [54]

2.2Technology Adoption and Innovation Diffusion Drivers and Barriers in

Organisations

Canielset al. [81] argue thathe influencing factors listed iMable2 are impediments to
innovationwhich are monetary reasons, organisational support structures and motivations,
human orientationuncertainty and competition, consumer orientation, and government

backing.These factors are fundamental in influencimgovation adoption by organisations.

Table2: Influencing factors affecting innovation adoption [83]

Influencing factor Explanation

Monetaryreasons The high capital investments required forsearch an(
development anthe deficiencyof financingsourcesare

significantbarriersto innovation

Organisational suppol Leadership motivationhas a positive influence o

structures and motivation innovation

Human capitabrientation The mindset of human capital can inhibit or eng
innovation

Uncertainty and competition | Both uncertainty and competition dergely recogrsed

to besignificantdrivers of innovation.
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The lack of uncertainty and competition can easg

compaly Gimpulseto innovate.

Consumerorientation New consumerdemands and pressurbave apositive
influence on organsations to innovateto remain

customercentric

Governmenbacking Governmenbacking throughaws, policies and fundin

mechanismsgan foster innovatian

Organsdional culture The dminant culture is difficult to overcomé requires

time, buyin, and a shared vision to change a culture

Operationakxcellence Innovation and operational excellencare the main
ingrediens t o buil d an or gar
advarnage.

The resarch reporby UPU [82] identifiednumerousrgansationalandpsychologicafactors
that drive othinderthe adoption of technology and managlkeapproaches the postal sector

and are listedbelow

(a) Innovationattitude Theextentto which an organisationis upbeator imperviousto
change impactsmplicitly on the probability of the members of the organisation
prosperoushadoptingnovel processes

(b) Age and stage: Thextentto which an organisatiorhas aprogressivanindset, and
the period in bushess contribute toa decisionpertinent rolein whether the
organisations open to critquethe effectivenes®sf their technology and management
processes

(c) Business focus: Thextentto which the organisationis cognisantof outward
competition, and whether they azencerned witlprofitability or otherideals forms
its candidnessto integraé innovative processedo be up to datewith industry
advances

(d) People:Organisationsre inclinedto be more open to increasingtputandefficacy
when the key decisiomakers had been in their relér shorter durationslt was
observed that raployees wth opportunites for professional and personal

developmenareinclinedto be innovative.
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(e) Processes and capabilities: THandamental knowledge base and technical
capailities within an organisationare powerful ingredients of an innovative

organisation.

On the one handhese factorare pervasive in the postal secamid play a significant role in
hindering or driving the adoption of technologytive sectorOn the other handlouraet al.
[83] identified barriersto Information and Communications Technologies (ICT) in their
research and synthesized these barriers (depicteabile3), employing the nothierarchical
axial coding technique toharacterisenhibitors into eightclassesharacterise@s critical

succes facorsanddepicted inTable3 below.

Table3: ICT Batrriers B5]

Common ICT Barriers Overlooked ICT Barriers

Deficiency or insufficient

fixed telephone lines

Inadequataise or non

existing universal

Deficiencyof Internet exchange

points (IXPs)

Malfeasance

Deficiency in research
and development

Controlling managers

Poorinvestment

Instabilityin the political

Imperceptiblehands

Uncertainty

Deficiency in language

Poorincome

Poor appropriate local

content

Deficiencyof software and

hardware

Intricatetechnology

Poorpolitical will

Pooraccess

Domination of markets

Inadequatesustainate

Networks

Poorcultural knowledgeor

limitations in  cultural

Poorinternet bandwidth

Outdatedechnologies

Undependable

high cost

Poor electricitysupply

Poorreturns on investment

Perceived lack of

high risk for investment

Poor maintenance

Needless bureaucrac

processes

Lack ofupfront planning

Change adverse

Absenceof incentives
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Unsuitabletechnologies Meagre network
Insufficientregulation Deficiencyin ICT skills
Inappropriate tax regimes Fear of technological
Poorregional initiatives Unacceptable illiteracy
Deficiencies in théegal Shortage of technical
framework workforce

Touraet al. [83] further propose thator contextual clarity, a brief elucidation of the eight
critical success factors is provided beland is further depicted in Table 4

1 Political and Leadership(PL): Many developingcountriesdo not have ICT
policiesto directthedeliveryanduse of ICTs. Therole of goverrment and good

inspirationalleadership ismperative in this process.

1 SociocCultural (SC): This includes linguistic inhibitors, social attitudes
towards ICTs, andthe shortageof homegrown ICT content,predominantlyin
developingcountries. These factoenormouslylimit accesdo ICT services in

developing countries

9 Infrastructural(IF): The triumph of ICT significantly dependson respectable
infrastructurethat enabletheavailability andaccessibilityof ICTs. Accessibility
denotesthe existence of infrastructure that provides ICT services while
accessibilitydenoteghe liberty to use suctserviceswith the tiniest or without

restrictions

1 Technical (TN): This denotes the types dfarricadesthat obstruct the even
conveyanceor enaciment of ICTs. It fundamentallydenotesthe technological
confinesrelatedto ICTs which includesubstandaraietwork receptionsluggish
Internetconnectionsystem integratiomlitches, etc. Technicallimitations differ
from infrastructuré limitations becausethe latter does not involve the
technologicakonfines of ICTs. Instead they concentraten the availabilityand

accessibilityof ICTs. Technical barriersmostly encompasstechnologyrelated
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barriers.

Educationaland Skills (ES): This refersto the human capacityto grasp apply
andmanagdCTs. It encompasse®picssuch aslliteracy, poorICT skills, and
meagreeducational systas in developing countries.

Economical (EC): This denotesthe financial facets associatedwvith ICTs. It
entails the financiahbility of ICT users,serviceproviders,and stockholderdo
accanmodateICTs in temns of percapitaincome. It principally representshe

costfactorsof ICTs which can besummarised as theost of ICTinfrastructure

Securityand Safety(SS): This denotesthe ambiguityrelatedto the useof ICTs.
It includesthe settingsof safay, the ability to uselCT andthe liberty from the
perilsthat ICTs pose tsociety atarge

Legal and Regulatory (LR): ICT, particularly in developing countries is
frequentlyobstructedby legal and regulatory frameworks in pladée legaland
regulatory franework governing ICT in these countries mainly reactive. It
principally deterspersondrom usingICTs anddiscouragepossiblelCT service
providers.Regulabrsin somedevelopingcountriesare mostly weak,reliant on
and frequently part of a system inwhich the bequestoperatorficaptures the

regulatory and politicgbrocess.

Horvath and Szabi®4], on one handpropose several factors that could promote or inhibit

the implementationof 14.0 in organisations These factors with associated drivers and

barriers are enlisted in Talle These factors are (a) Humeapital(b) Economicresources

and profitability (c) Market competition and competitors (d) Management expectations (e)

Management reality (f) Productivity and efficiency @jganisatioal factors and lastly,

and(h) Technologial and process integration cooperatiNetheleret al.[85] on the other

hand propose that (a) Process improvement (b) Workplace improvement (c) Vertical

integration (d) Horizontal integration (e) Management support (f) Cost reductioti¢gj C

demands (h) Supply chain (i) Innovation pushMprketplacepressurgk) Government

and laws, and lastly (I) Employee support are the main drivers of firms adopting industry
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4.0 technologies. These drivers and their associated brief descriptions are alluded to in

Table6 anddelve intolCT drivers in organisations.
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Table4: Barriers Grouped into Critical Success Factors [85]

Political & Technical Socio Economical| Security Legal & Infrastructural Educational
Leadership Cultural & Safety| Regulato & Skills
Malfeasance Outdated Lack of culturalLow income |Privacy |Poor Lack of fixed Insufficiency of technica
technologies knowledge ¢ concerns |legal telephone lines workforce
Pooror nopolitical will  Inappropriate Resistance to |Poor Insecurity [Poor regulgoryPoorsoftware and  [Unacceptable illiteracy rate
technologies change investment framework  |hardware
Needlessedtape Intricate Fear of Poorreturns Pooraccess InadequateCT skills
technology technology  |on investmer
High taxes Poorinternet Lack of High Electricity supply|lnadequate Research a
bandwidth relevant expenditure challenges development outputs
local content
Poorregional inegrdion [Undependable [Poor Inadequate Inadequatelnternet
Internet maintenance [use (] exchange points
connection culture universal
Political volatility Poor network Poorlanguage |Inadequate

reception

skills

sustainability

Lackof upfront planning

Poor

incentives
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Market domination

Risky

investments

Imperceptiblehands

Micromanaging

Table5: Driving forces and barriers of Industry 4.0 [86]

Driving force

Factor

Barrier

1 Growingworkforceshortages

1 Dropping humanlabour

Human capital

T

Lack of suitable capabilities

and cgpable workforce

1 Redirecting labour to other area 1 Lengthier learning times
(higher added vaue) (Developmentf staff)
1 Dropping costs e.g., human capital Economic resources and 1 Deficiency of economic
andoperationaktosts profitability resources
Yields andproductivity.
Limitations in  tendering
processes
1 Lengthier adjudicatioperiod

for tenders

a7




1 Marketplacecompetition Market place Poorleadership
Markeplacetrends competition and Lack ofupfront planning
1 Competition pressure competitors Management
T Innovationof business models reality
{ Centralisation of  power | Management

managemen expectations
1 Mistake proofing Productivity and Organisational Inflexible organisationadtructures
T Improvingproductivity efficiency factors Silo mentality and lack afommon
1 Ensuringdependableperation vision in organisations

Resistancéo change

Technological
and process
integration,

cooperation

= =4 =4 =4

Poor COMMOfPUrpose
communication protocol

Lack ofsystem integration

Poor cooperation in the supp
chain

Poor standardisation

Divergent thinking

Insecuredata storage systems

Requirement for big data storage
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Table6: ICT drivers [87]

Driver

Explanation

Process Improvement

Self-organisingsystems plan, control, and exeaute production. Professed
rewards of selforganising systemare the augmentation of effectiveness
aswell aserror reductionPredictive mantenanceremains a key innovatio

in this area.

Workplace

Improvement

The goal is to improve the well-being comfort design and practicality of
the workplacelntricateor risky actions are performed by robots.

Vertica Integration

Data aregatheredight atthe operational level by sensorsand managedfor
amalgamation atthe manageridievel. Feedbacknformation is sent back
through the operational structuréo the manufacturingsystems. The
planningonthemanufacturindevel canbemore preci se with the prospect

to manufacturevariousproductsin small er batches.

Management Support

It entailsthe devising of visions and strategies. It isasignificant feature of
Management Supprt to formulate structures, allocate tasks, and hire
employees.

Horizontal Integration

Denotesthe amalgamation of the several IT systems employedin the
varioussteps of the productionprocesses that include an interactionof
maerias, energy, and information bath within the organisation

Cost Reduction

Digital transformation advances manufacturing processes and aids to

reduce setup times and failures, leading to cost reductions.

Customer Demands

The tracing of goodsthrough the business value chais inherent in the
quality assurance required by the client.

Suppy Chain

The common scheduling of operations with stakeholders quppliers,
manufacturers, and clients) stressles needor digital technologieg

to streamline and synchronise the supply chain processes.

Innovation Push

Innovative technologies lead to a push of these innovations into th
marketplacelnnovations enable the digitalisation and competitivenesg

of an organisation.

Market Pressure

Digital technologies are the gold standard for organisations to main

competitive edge over their competitors, market pressure f

organisations to stay abreast with technology and leveemipmology tg
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provide value and remain competitive.

Laws/Government Laws and regulations can drive or impédeuse ofdigital tednologies.

Employee Support Digital systems aid personnd in the accomplishment ather work. Work
is seenas interesting,safe,and streamlinedConsequentlydigitisation
advanceswith the support of the workforce, their familiarity, and their

predisposition to use innovations.

Almeida et al. [86] propose that ttee driversdeterminethe adoption and diffusion of
technology inorganisationgnd identif these specific drivers as (a) Technizaivhich the

crux is interoperability of new technology tiexisting technologies including business
processes (b) Social in which the core is cultural dimensions including attitudes of both
individuals andorganisationat large (c)Organisatioal in which the crux i®rganisatioal

leadership posture of theaders. These detainants are depicted in Table

Table7: Factorsthat influence innovation diffusion or adoption [88]

Driver Descriptions and references

Technical Proof of concept;ostof the innovationinteroperabity with existing
technology; technology fitwith currentorgansational processes ar

the extent tavhichthe technology can be piloted

Social IT knowledgeand generatapabilitiesof usersthe extent to which th
techhology enablesinter-professionalcollaboration,and continuing
participation of key participants from conceptual design

implementation.

Organgational Organgational leadership;backing of boundary crossing and
lesseningof the gapsbetween technology )Pl operatorsmanagers

and practitioners
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2.2.1 Technology Adoption andDigital Transformation Barriers and Drivers in the
Postal Sctor

UPU [4] argues that as society adspiie usef digital technologesatan exponential rate
clients are progressivelyexpeced to interrelatedirectly with the Post through digital
channelsSubsequently73% of Posts havaugmentedheir investment in digital postal
services.Consequentlyit is expectedthat thepostallandscape willdevelopin several
directions.UPU [4] further proposes that Posts amnsequentlyat acrossroads; Posts are
requiredto adjustto remain relevantand gear up tacompee with digitally native
organisationgn variousmarkets To contesthe market efficientlyPosts need taccelerate
the digitalsation of their proesses, products, and servicEsis means thdadPOsthat have

not fully transformedheir organisations from the perspective of digitalisation require to
act with a sense afrgency orface the prospect @xclusionas provider®f e-government,

e-commerceand efinandal services.

USPS[87] argues that thepsurgeof digital technology over thpast threedecadesas
offered the DPOs a mixed bag bbth threats and opportunities. Digital innovation by
Posts inndustrialisechationswas prompted by thmail declineinstigatedby substitution,

a requirement focost efficieng, anda requirement to improve the quality of servitte.
has alsooffered prospets to streamline the postal business operating maodetnsue
sustainabilityand diversifcation to crede new revenuesources Figure I depicts the
waves of digital innovation thahe postal sectdnas undergoneFurther,Table8 defines
the different waves (a) Postal automation (b) Reveyereerating services (c) Digital to

enhance core, and lastly (d) Digitedansformation.
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Figurel7: The Four Waves of Digital Innovation in the Global Postal Sector [89]

52

Wave 4

Wave 3

Wave 2

Wave 1




Table8: Digital waves and associated explanatsQ0]

Wave

Explanation of digital wave

Wave 1: Postal automation

In the 1990sduring the boomingnail volumes, the digital efforts of Posts wéaegely fixated
on streamliningand automatingnail centes. Track and tracethen @ innovativetechnology,
was initially introduced for higkend express itemandthen extended througbig initiatives
sud astheintelligent mail barcode. Additionally, machines that siendardetters anchon

standard lettertogether intdi p o s t ma sequeackblave beeffitted in mail centres

Wave 2: Revenugenerating services

Most DPOsxpectedo substitutdost mail revenue witlanincomestreanmfrom digital services.
DPOsexpected tananage electronic communications and transactions between governrn
organisations and citizens.DPOs expected t@ccomplishthat role due to theirphysical
proximity to citizens and government, as well as their reputationdofidence dependability
andsafety A few Posts havattained that vision.

Wave 3i Digital to enhance the core

As broadband penetration and Internet aswlifiedin the early 2000ghe effortsto digitalise
the postal value chain intensifie@he goal was toenablecustomer access tthe DPOsand
developnovelservices at thgunctureof physical anctybermediums.

Wave 4i Digital transformation

Digital transformationdenotesupdatesin technology, progressions cuture, and operating
models. For example, connectivitgipud,and data analytics cgrermitrapidinnovation, more

informed datadriven decisions, and quicker execution.
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UPU [2] proposes thaintegratednetworks are crucial to providing digital servicesand
addresses thrderemostchallengega) Accessibility (b)Affordability and (c)Eligibility ;

ITU [88] notes that only 55% of global households have internet access as depicted in
Figure 18 while Africa as a continent stood at 22% which is the lowest as depidtegLire

19. ITU [88] further suggests that only5% of familiesin the least Developed Countries
(LDCs) have acces® the internetat home.UPU [4] contendsthat in many of thes
nations many usersccess the Internet frothe workplacepublic schools,colleges and
universities or othercommunalpublic networksoutside the home; and proposes tha

an area in that DPQG®uld play asignificantrole, due to is geographic reach in all touch
points of countries including thrairal areasvhich are often neglected. This role by DPOS
will enablethe integration otitizens with services adgovernmentg-commerceande-

finance.

UPU [4] suggests that driversf digital innovation and digital inchivity are (a) The
network (b) Employees(c) Laws and regulationg¢d) Financial capacity (e) Political
commitment and public trust in the Post (f) National policy alignment. These six drivers

are further elucidated ihable 9.
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Figurel8: Percentage of households with internet access (globally) [91]
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Figurel9: Percentage of households with internet access (By Region) [91]

Table9: Drivers for digital adoption and diffusion in the postal sectpr [4

Driver Components | Explanation

of driver
The Capillarity 1 DPOs collectively hold one of tHargest physical
network networksin the world with over six hundred arsD

thousand retail branches. The DPOs have
potential to offer a variety of products and servic

to communities and organisations.

Connectivity 1 To leverage itsvast network, DPOs must be
interconnected throughhe electronic network.
Sustainingthis kind ofelectronic network ignost
challenging in rural areas, whegvewerand Internet
connectivityarenotreliable

Network 1 DPOs are an appropriateervice provider for
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flexibility

clients, due to DPOs' enormounetwork, including
a geographicpresence in rural area¥o be more
attractive to ttents DPOsneed toadjustto their

client'srequirements

Staff

DPOs are collectively employing an estimateg
workforce of 5.32 million. Employees are
undisputedly the most valued asset for the
prosperityof any organgation.

DPO employeeseed to bavell-educatedn digital
services to engage with reattime data and
information within themselves and with other DPO

because ofhe postal ecosystem

Legal and regulatory

framework

Laws and regulations are important to DPOs as tf
determineif the DPOscan dfer e-governmentge-
commerce, and e-finance services Within the
technologcal advancemenof the lastten years
innovativetechnologies, newompaniesandnovel
digital models areswiftly coming of age.

To support digital transformation in the post
sector, CT policy and regulatory framewks must
be agile marketdriven, andincentivebased.

Financial capacity

If a DPOis profitable, itcaninvest in theupgrading
of its infrastructure to improve its network
capabilities (size, density, and connectivity).
Additionally, DPOs couldattracttrainedpersonnel
andarein a better position to retain them, they
have the resourcesof offering good working

conditions.

Political commitment and

public trust in the Post

DPOs are currently doublebottontline
establishmentsmearmng that theymust reachthe
correspondingbjectivesof profitallity andsocial
impact.DPOs canotmeet these objectives withou

the backingof the government.
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1 DPOs can play a significant role in contributin
towards sustainable development goals (SDUbEg)
to the socieeconomic role DPOs have played in tf

last 100 years.

National policy alignment

1 Governments leverage the potential of ICTs
throughclear policies meticulouslyallied with the
wider national policiesintended to deliver the
SDGs.

1 Leveraging the full potential of ICTssimilarly
demandssuitableinfrastructure for interoperability
and digital transactions across the public sect
reliant on mutual standards, data sharingnd a

highly capablevorkforce as well & comprehensive

organsational capacity

UPU [89] highlightsthe topfive obstacleso movement into digital Posts bggion and

for purposes of this studwnly thetier-1 DPOs(Industrialsed countriesand Africaare

considered

Tablel0: Barriersto digital adoption and diffusion in the postal sector [92]

Geographic area

Barriers

Globally

Resource limitations

The shift toward a digital culture

Restrictions on IT capabilities

Deficiency of adequate inner proficiency required to deve

e-services

Customs clearance is a significant barrier

Industrialised countries

The time it takes to shift towasa digital culture

Overall client adoption of digital postal services is sluggis

Africa

Limited financial resources

Poor IT infrastructure

57



Lack of digital culture

Deficiency of thespecialists required to develogservices

Overall client adoption of digital postal services is sluggis

Africa is confrontedwith an overabundancef trials as depicted inrable 10 Southern
Africa as amicrocosm ofAfrica is confrontedby similarchallengesThis view is supported
by SADC [8] which suggeststhat inadequateinternet connectivityand inadequate
investment or recapitalization of the network infrastructupeor service quality,

inadequatanteroperability and connectivity amorigusinesss t ak ehol der s6 sy s
vaguenessn postal sector definition in SoutherAfrica, are recognisedas foremost

explanationdor thelittle progress of theegion in adopting new technologies of the'21

century.

UPU [89] advances thahe bestranked DPO in the context afigital readinesss the DPO
that hasattaired a normalsed score of 1, while thpoor performer acquirg a normalsed
minimum score okzera All normalised scores can be understood as the distance of any
givenDPOregardingthe best (scoref 1), the intermediate (score above Qd)the worst
(Score of zerscores). Table 11embodieghe postal digital readiness of the industsedi
countries with Switzerland leading with a full scoreafewhile Table 12 portrays Southern
Africa as a regionSouth Africa leads with a score of 0.46 which is just below the
intermediate score of 0.5hite the worsiperforming countries are Madagascar dhd
Democratic Republic of Congo whidire both at 0.05. The distance between the worst
performer and the best performer standsraemormousgap of 0.95 Southern Africa is
faced withmammothchallengedo realsing the transition fronthe physical to the digital

provision of goods and services

Tablell: Digital readiness score of Industrsgld countries [92]

Country Normalised score 200
France 0.81

Germany 0.81

Japan -

Netherlands 0.62
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Switzerland 1.00

Tablel12: Digital readiness score of Southern African countries [92]

Country Normalised score 2Q0
Angola -
Botswana 0.32
Comoros 0.14
Democratic Republic of Congo 0.05
Eswatini -
Lesotho 0.19
Madagascar 0.05
Malawi 0.08
Mauritius -
Mozambique 0.11
Namibia 0.27
Seychelles -
South Africa 0.46
Tanzania (Republic) 0.22
Zambia -
Zimbabwe 0.14

UPU [43] proposs that there are four fundamental critical success factors for Posts to
advance digitaiation which are (a) Complementingthe DPOs with innovative digital
services toexpandtheir competitiveadvantagan terms of network size and densitp)
Access to finance for digital initiatives, (Bartnerships, and (d) Alignment wittational

g 0 v e r n aigitat dtréiteyies

The literature poirgout thatthe adoption of technologpy organsationsand DPOSs an
intricate nontlinear phenomenon with a variety ehablersand inhibitors. Adoption and
diffusion enablersandinhibitors revealthat dynamics interact in a complex and dynamic

setting,which demands holisticapproach to managing the complex nature of adoptidn an
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diffusion enablersandinhibitors thatencompassesn examinatiorof interactions between
adoption and diffusion barriers and driveas well as management of theisa relationship

between the drivers and barriers of adoption and diffusion of teahyfdigitalisation.

2.3From Reductionism to Systems Tinking

2.3.1 Reductionist Thinking Approach

Rafferty [90] proposes thateductionism isunderstoodo bethe orthodoxway of handling
problemsolving. Reductionism takes many namesuch aso s twe 5 e refineme
60di saggr egat deoomgositeomad thesprolhgmlinpartdit should be noted that
reductionism tends tdenote comprehension or grasgher than problersolving but the

latter appearsnorefitting in this case. Reductionism as the opposite of holism and systems
thinkingis consistentvith theunderstandinghat all objects or systems are reducible to lower

levels in theorder of their composition[91]. This view is supported biMella [92] who

contendd hat according t o tomldanbdragmenteddawn ibthiisn k i n g
parts and put back together from its parts. Partasseciatedhrough a simple caussffect
relationship Thus, itscorec har act er i st i cHowesex, itheré areonfinestot s par
a reductionist thinkingmethod because systems sto often disobey the reductionist
breakdown After all,by f ocusi ng o n invdstgatossgasnotesadldedreep ar t s,
instead of the foreswhich often took on a form that was ratectiblefrom thereunited

parts. This view assumes that for a sy to performefficiently and proficiently, its

components (parts) should perfogfiiciently andproficiently.

Conversely, systems airgricateand asaresult theinterfaceof the parts in a dynamic setting
unvaryinglyaffect the performance of the whole system. Therefahe,adoptionof digital
technology and digital transformatianustfocus on the dynamic setting (interaction) of
inhibitorsandenablersnstead otheirdistinct, individualactions. A system is dnterrelated
set offundamental elementbatarelogically systematiseth a way that achieves purpose
[93]. In another vein[94] proposes that a system isamalgamatiomf cooperatingessential

elementpre-arrangedo attainone or more stategoals.
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Strachar{95] proposes that there are kegntrastsn thebehavioursof reductionist thinkers
and systens thinkers these differences are capturedTiable 13. Since organgations are
multifaceteddue tonumerousinterrelatingdynamics and forces, it islausibleto propose
that the postal sector in Southern Africa lags iis quest to be sustainable through the

adoption of digital transformation and its associated digital technologies to its

reductionist thinking approadiather than a systa@mghinking approach.

Table13: Habits of the Systems Thinker vs. Reductionist Thinker [98]

Reductionist thinker

System thinker

Decomposeshe problem to its smalles
elementsto enablethe deployment of
vertical thinkinganalytical toolso solve
the problem.

Pursuego comprehendhe big picture

Reflects only the combination of
elements in a systennstead oftheir
interconnections and patterns. Solutig

at the event level tend tme temporary.

Perceivesin what way essential element
within a systemvary over time,engendering

patterns and trends

Does notattach the behaviar of the

system to thénterrelaton of the system

Comprehendst h a't a syst

engenderdehaviar

Inclinesto accomplistthe first one or twg

causeandeffectconnectios.

Recognses the spherical nature ofintricate

causeandeffect relationships

Inclines to baseconclusionson mental
models formed separatelybased onthe
separate belief system and earlig

experiences

Contemplates how mental models affeg

presenteality and the future

Aims for speedinessnd rapid resultsat
theexpense of anaintainablesolution

Contemplatesa topic completelyand resists
theimpulseto cancludehurriedly

Does not fully understand that systen
interventionstake a long time to yiel(

results

Comprehendshe vital role of time delays
when exploing the cause and effects of

relationships

Contemplates mostly the shorterm

consequences otfieaction

Contemplates both short and longterm

consequences of actions
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Infrequently considers the likely| Discovers where unintended consequenc

unintended consequences of their acti¢ emerge
Considers prts and partidieaturesonly. | The completeoverallpicture

Independence Interdependendg), Relation(s)
Interconnectedness
No reciprocatednfluences Networking,relations theinteraction

A solevantage point/ single perspectiv( Multiple perspectives

No qualities arise from the inteplay of | Emergence/Synergy

parts and the relation between parts

the environment

2.3.2 Event-Oriented Approach

Sterman[96] and Morecroft[97] propose that amventoriented perspective igtional
actionoriented appealinglysimple and oftennterconnectedrigure 20 depicts this mindset
in an abstractMorecroft[97] contendghat this evenbriented mindse¢choesa belief that
problems ar@asymmetrical stemming fronmanyevents in the outside worlhd that life is
random Morecroft[97] furtherreasonghat this mindset hasteeliefthat eventgicomefrom
n o w h emratl@ast there is niime toagoniseabout theiroriging what isimperativeis to
fix the problem as soon as possibléis form ofthinking is linear whereby problemsare

events and solutiongafixes.

Action
& Results

Discrepancy Decision——-=

Situation

FProblem as Event Solution as Fix

Figure20: Eventorientedworldview [101]
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2.3.3 SystemThinking A pproach

Morecroft[97] notes that in hipersuasivéoook The Fifth Discipline, Senge (1998)ggests
that feedback systems thinking isfias had ff t mi nodedmodeaf comprehendinghe
business and social world, and a kindrefnedyto silo mentdty malady and narrow
functional viewpoints often nurtured (unintentionally by establishmentsand by our
propensityto the decomposition oproblems for analysisHe argues that problem#ich

solutions arebserveds intervined, as depicted in igure 21.

Solution

Decision

Action and
Results

Situation

Problem

Figure21: A shift of mind: A feedback perspectivel[l]

Sterman96] argues that thhighestconstant otontemporaryimes is change and change
confrontsold-styleinstitutions,norms, valuespractices, and beliefs. Mosignificant is that
most of the changes waruggleto realise,and grasparise as consequences, intended and
unintended. All too often, welhtentionedactionsto resolverelentlesgproblemsfrequently
result inpolicy resistancein which policies aredeferred weakenedor conqueredoy the
startlingrejoindersof otherindividualsor nature. This is a commancounteiin the postal
sector globally, in Africaand for purposes of this study in Southern Africa whéoe
instance the digital age has brouglmadvertentconsequence#o the outof-date postal

business models that athokingthevery survival ofDPOs

A systemthinking approach isunlike a reductionistthinking approach The reductiorst
approachconcentrate®n analysis which igrounded orthe dissecion of compleity into
Aicont r garts and Isuppmorted by theventoriented approach convictiowhich is
grounded on the illusion tharoblemsfiemanate from nowhedeThe analysisin all fits into

the mechanical and reductionist worldviémvwhich the world isdecomposednto parts.
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Contrastingwitha r educti oni st a p the spstemshthin&img agpeoacia | y s i ¢

which is groundedon synthesidnsteadof analysis. Synthesis is abogtaspingthe full
(whole) and the partgelements)concurrently along with therelationsand networksthat
make up the dynamic setting of the wh{@8]. Mella [92] supports this notion and argues
that thewhole emergedrom the inteplay amongstits fragments (partsand proposes that
parts aranterrelatedhroughintricateseveraimpacts Consequentlyits definingfeaturesido
not exist in its partsAlthough Stracharn95] suggests that systems thinkiogn be defined
as theskill to differentiateand analge the interconnections within and between systems.

Igbal [99] proposes thatystem thinking is aobustapproach to deadg with the system of
innovation.Sengg100] and Sterman 98] define systems thinking as a discipline for seeing
wholes and a framework for seeingerrelatonsinstead ofthings, for seeing patterns of
changenstead ofnert snapshotsWhile Sterman and Sweeng01] define system thinking
as the aptitudeto characterisandevaluatedynamicintricacy bothin wordsandexplicitly as

illustrations.

Lastly, systems thinking is a setlirmoniousystemicskills used tadvance understanding
through thecapability ofdetectingand understanding systenesyvisagingtheir behaviars,

and formulating modifications for them to yield the desired effects. These skills work
together as a stmm[102]. Schumaher[98] suggests that systems thinking is a process of
probing andrefining mental models and its coeee four vital concepts (alConnectedness
(b) Synthesis (c) Feedback loops and@dusality.

Arnold and Wad¢102] pronouncedhe definition of systems thinking through a systemigram
depicted inFigure 22. These authorsontendthatthe thick Ines signifysolid connections,
while thin dotted linessignify frailer connectios, but still important connections. The
system of Systems Thinkin@s depicted ifrigure 21, functionsas asequencef continuous
feedback loopsConsequentlythe system does ntgrminateto function at the final node.
Rather, as each of tredemens advancesand in turn advances theonnected elements,

Systems Thinkag itselfincessantlymproves.
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Figure22: Systems Thinking Systemigram [106]

The elements of the systemigram are explainethinle ¥4 below.

Tablel4: Systemigram elements and explanation adapted from [106]

Element

Explanation

Recognsing Interconnections

This is the lowestlevel of systems thinking. This skil

comprisesthe aptitudeto recognse significant connections
between parts of a system.

Identifying and Understandin

Feedback

Some of the interconnectiommalgamatdo producecause
effect feedback loops. Systems thinkiagtailsfinding those

feedback loops andjrasping how the connectionsimpact
system behavia.

Understanding System Structuli

The gstem structure contains essential parts and

interconnectednesbetween theseessential parts Systems
thinking requirescomprehensiomf this structure and how

enablessystem behavior. Spotting interconnectednesand
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grasping feedback aremeansto fully comprehendsystem

structure

Differentiating Types of Stockg

Flows, Variables

Stocksdenoteany pool of a resource in a system. This coulg
physical,or evenemotional,such aghe level ofconfidencean

a brand Flows are theleviationsin these levels. Variables a
the variable elementsof the system thanfluence thestocks
and flows, such as a flow rate or the maximum quantit
stock. Theaptitudeto distinguishthesestock flows, and othe
variables angpothow theyfunctionis avital systemthinking

dexterity.

Identifying and Understandin

Non-Linear Relationships

This elementenotesstocks and flows of a nelimear nature
It is theoretically conceivableto group this element und
distinguishingtypes ofstocks,flows, andvariables. However
the latter seems tsuggesta linear flow. To circumvent
misunderstandingnonlinear flows aredetachedfrom this

element.

Interconnectednessthe wayvariablesntegrateinto feedback
loops, and the way these feedback loaffsct each othegnd
consist of stocks, flowsand variablesand generatedynamic
behaviar within a system. This behavibis hardto grasp of
appreciatewithout systems training. Emergent behawvjoa
term used to describenforeseensystem behaviar, is one
example of dynamic behawin Distinguishingtypes of stock
flow, and variables, as well ascognsing and graspingnon

linear relationships, are o vital in grasping dynamic
behaviar.

Understanding Dynami
Behaviour
Reducing Complexity by

Modelling Systems Conceptual

This element is theaptitude to abstractly model diverse
fragmentsof a system and view a system in different we
Executingthis actionrangesbeyond the scope oiell-defined
system models and enters th#ominion of instinctive

explanationthrough numerousmethods, such as reductic

transformation, abstraction, and homogenization. This
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could also beobservedas theaptitudeto observea system in

different ways thatcut out superfluous detailand lessen

intricacy.
Understanding  Systems It involves the capability to distinguish diverse scales of
Different Scales systems and systems of systems.

Strachan[95] suggests thaBystems Thiking requiresan appreciatiorthat in human
designed systemsgcurrentevents or patternstemfrom systemic structures which, in turn,
arisefrom mental modelsStracharj95] propossthat thelceberg Model Depicted in Figure
23), is afundamentaklement of systems thinking. The Iceberg Model contends that events
and patterngwhich arenoticeabl@ are driven by systemic structures and mental models,
which are often umoticeable. Strachaf@5] propose that systemic structures are the
pyramid; social ordeinterrelationsdirectivesandmethodsinstitutionsand approval levels;
process flows and method€ncouragementsrewards goals, and metrics; attitudes;
reactions and incentives and fears that cauthem;organisationalculture As well as
feedback loops and delays in the system dynamics; and fundamentalaieqasvalent in
the organsation. Behaviars grow from these structures, which are (in turn) established due

to mental models or paradigms.
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e Relationships Among Components
e Causal Loop Diagrams

e Stock and Flow Diagrams
[ ]
[ ]

Patterns

/ Systemic
Structures

Mental Models

Emergence

Dynamic Modelling
Self-Organization

~__ e Culture, Values

e Paradigms
Root Cause Analysis

Figure23: Integrated Model of Systems Thinking [98]

Sterman[96] and[103] proposethat gystem dynamics modleng suggestsieviationsin a
multifaceted, intricatesystem and ipredominantlyaluablefor simulating the stocklow-

feedback processes thataracteristicallyriggerthe behaviar of intricatesystemsReinker

and Gralla[104] argue that the modleng approachis groundedon three main types of
variables i) " St ockso represent t hdi)fafclcawud at é pme 04
rate of flow into or out of a stoc¢land(iii) other variables may influence stocks, flows, and

each other to govern the system.

The set of stock flowsand variablescharacteses a system ofconnectednonlinear
differential equations, which can b@ddled over time tadeterminehow stocksvary. Fisher
et al.[105] argue that onbenefitof theapplication ofthesystem dynamics approaesover
more orthodox models is the addition of feedback effects. Feedbaclsaranteethat a
mo d e | 6 sis egaatangdivtilgescomplexity that may bennoticedin other mod#ing
approaches. Thay decisioamakers canprecisely differentiate the interrelationsin the

environment of the model.

Fisheret al.[105] assert thatdarning is a feedback procesgile Stermarj103] contends
that as decisions are madeese actiogalterthe realworld, and information feedback about
the realworld isacknowledge@nd using th@ovelinformation,comprehensionf the world
is attunedand becomestloserto the goalsThis observation is principally valuable in the
context ofthe DPOsin SADC which areoverwhelmed byhe complexity related toultiple

stakeholders with multiple interests including policy directions internationally (Universal
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Postal Union), continentally (Pan African Postal Union), regionally (Southern African Postal
Operators Association as implementing Agency of Southern Africa Development

Community) and lastly nationally lvere the DPOs allecated

2.4 Chapter Summary

In summary, this chaptestresseshe consequencef not only dealing withinhibitors and
enablers to digital transformation in the DPO sector but strekaeéshesenhibitors and
enablersare not linear bunteractwith each other in a dynamic settingteraturerevealsthat
the adoption of digital technologies and digital transformation agsrataintricate process
that involvesnumeroussymbiotic enablersand inhibitors which ae dynamic and involve

numerous feedback processes thaealnonlinearity features

The Iteraturereview paints th@ostalindustrysceneechoeghe digitaloutlookinternationally
in the continent (Africapnd theregion (Southern Africg)and points taleepseatedsystemic
challenges faced by developing and less developed countries from a tdégitdbrmation
perspectiveThese challenges aeehoedin numerousnhibitors that need to beonquered,
and enablersthat need tde nurtured and exploited to give impetus dod¢ the quest for
sustainable DPOs in the digital age.

The iteraturereview revealed thatAM, TAM2, TRA, UTUAT, TOE, BOE, and ADOPare
among the mostprevalent technology adoption modeMowever, there is a literature
knowledge gap in these models they are linear and do not apprecihgenonlinearity that
characterisemultiple stakeholders with often competing interests augmented by inhibitors and
enablers that interact in a dynamic settigiging rise to a complexity that linear models will

not be able taddress

The purpose of this research is to close ittentifiedgap by applyinga holistic or systems
thinking approach teategorisesystemic issuethat relate to digital technology adam and
digital transformation in theegion andconsider thesystemic issues that are prevalent in the
system including théi sy st em of asdttlek edpective matossadhat impede or

enable digital transformation.
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The literaturereveals hat t hi s f sy sdnérespestive epablarkamdirthibitbre r s 0
canbe mod#ded throughthe Systems Dynamicsiodel The lterature pointout that System
Dynamicsuses causal loop diagrams to represent the interaction of factors and demonstrates
how these factors influence each othigrfurther usescomputer simulatiorcompetenceo
excavateandgraspendogenicstructuresof systembehaviar andhas been applied iseveral

studies of theontagion diffusiontechnology adoption grounded on thas8diffusion model

The System Dynamics approachciontrastto orthodoxii | i near 6 technol ogy a
as reviewed earlier in the form of theeory ofReasonabléction, the TechnologyAdoption

Model the Technology Adoption Mode2, the Unified Theory of Acceptance and Use of
Technology TechnologyOrganisatiorEnvironment framework Benefits Organisationand
Readiness modeAdditionally, the Adoption and Diffusion Outcome Prediction Toshs

found to belie mossuitableto captureand modethe complexdynamicsthat characteristne

DPOs environment in thegion and beyond.

In this research, factors that positively or negatively affect the adoption and diffusion of
technology in organisations weidentified. As well aghe systems thinking concepts which
close the gap between linear approaches to technology adoption aslcheawity that

characterise complex interaction of variables in the form of feedback loops.

Thedrivers andnhibitors identified in the irdepth lterature review were subsequently used
in Chapter 3as input data into the grounded theory reseproeessn which the variables
emerged from the laborious grounded theoggearch strategylhe subsequenthapter
discusseshe researcmethodology detailing the researchiosophical worldviewresearch
approach, research strategy, research methodological cHateecollection procedures, and

data analysis tools adopted in thésearch
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CHAPTER 3: RESEARCH METHO DOLOGY

3.1 Introduction

This chapterarticulatesthe research methodology adopted in the stwdyZefeiti and
Mohamad[106] suggestthat research methodology imueprint of a researcstrategythat
outlines the mannera studyis to be undertaken. ktontainsa system ofprinciples and
philosophicalworldviews which inform the research questions amdluence the research

methodgo be deployed

Kothari[107] suggestshat research is aydematicinvestigatiorof appropriatenformation on
the topic under considerationThis definition is supported byeedy and Ormro¢108] who
contendthat research is enethodicalprocess ofamassing evaluating and understanding
informationto graspa phenomenonnderinvestigation Pandey and Pand¢¥09] affirm the
notion that research isnaessentialand compelling instrumentin leading humanity to

advancement @ Wi ntetharlivsakesearchsociety will progress at a sngihce [109].

Melnikovas[110] proposes that one of tla@proaches teesearch methodologievelopment
is premisedon thetheoreticideaof thefi r e ¢ ke a 0 mdvancedy Saundergt al. (2016).
Melnikovas[110] further refers to Raithat{@017) whaocontendshat he research oniasffers
a comprehensivdlustration of the mainstepswhich are to bdollowed to articulatea robust
methodology The research onion ghownin Figure24. It definesexplicitly the layersfrom

an altinclusivephilosophicaloutlookto data collectioproceduresinddataanalysistools
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Figure24: The Research Onion [115]

3.2Philosophical Worldview or Paradigm

Creswell[111] proposedhat thediversitiesof philosophical worldview thoughtby spedfic
researchers wilfrequentlyresultin the researcheopting for a qualitative, quantitative, or
mixed methods approach in thetudy This proposition is supported B$haldi [112] who
proposs that the researctiesign thathe researcheadoptsis grounded orthe philosopfical
worldviewthe researchdrolds in mind The research design comprises a research approach, a
research strategy, a research methodological choice, time horizons, and data collection
procedures and analysis tadlfiesephilosophical worldviewsire positivism, congiictivism,
transformative, and pragmatisfitl1l]. The foremost characteristicsof the philosophical

worldviews ae articulatedoy Creswell[111] in Table B as shown below.

The philosopltal worldviewadopted in this studg groundean howthe researchererceives

the world. These assumptions underpin the resefsignadoptedn this research
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Table15: Major elements of the philosophical worldviews [116]

Positivism andPostpositivism Constructivism/Interpretivism

1 Determnistic 1 Comprehension

1 Reductionstic 1 Severaberspectives

1 Observatiorand measurement 1 Social and historical construction

1 Conceptconfirmation 1 Conceptdevelopment
Transformative Pragmatism

1 Political 1 Consequences of actions

1 Power andustice-oriented 1 Problemfocused

1 Cooperative 1 Multicultural

1 Changefocused 1 Reatworld practicefocused

Saundeket al.[113] argue that mgmatisnsuggestshat thecoredriver ofthe epistemologal,
ontologcal, and axiologcal approachesdopted by the researcher;tie research question.
Ontology isfocusedon the nature of reality and the essence of its exist¢h@é];, [113] and
ontologica perspective is divided into two categesiwhich ar@bjective and subjectijd14].
Holden and Lynclil15] stresghatobjectivism and subjectivism can be defineghagpetuitys
opposites withchangeablghilosophical positionassociatedbetween themObjectivism on
the one handyepresentshe position that socialbjectsexist in realityoutsideof the social
playersengrossedavith their existenc¢l13]; [115]. Subjectivismon the other handguggests
that socialoccurrencesare mouldedby the intuitions and resultantactions of those social

playersengrosseavith their existece[113].

Saundeet al.[113] proposehat gistemologyis the study of the nature of knowledge and how
it is attained and offers an analogoustwo-fold deliberation between positivism and
interpretivism Postpostivism is grounded o@a deterministic philosophgf causeandeffect
[111] while interpretivismadvocatesthat the researcheshould gasp variancesbetween
humansas social actorf|d 13]. This issummarisedn Tablel6 below.
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Tablel6: Views of the two poles of the research paradigm spectrum [118]

physical and precedes
individuals.
Onereality.

The researcherdoes
not interact with the
phenomena unde
study.

The research attempi
to decompose thi
problem into

manageable parts fc

problemsolving

Paradigm Scientific Humanistic

Ontology Objectivism Subjectivism

Epistemology| Positivism Interpretivism (Phenomenology)

Views 1 The biosphere is 1 Thebiospheres constructed by thg

minds ofpeople

Numerougealities

The researcheiinteracts withthe

phenomenander study

1 The research attempts to provide

holistic comprehension of

phenomena

the

3.3Research Approaches

Ragab and Arish|l 14] argue that the developmentraivelconceptxould be addressed using

two research approacheduction as depicted Figure25 whichis characterised by ittep

down methodtoward concepts (theoryjesting or induction depicted ifrigure 26 which is

characterised bis stepup process towardsoncepts (theoryuilding.
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Theor
Deduction
Approach
Hypothesis

Figure25: Deducting approach, adapted from [118]

4

Theory

4

Hypothesis

y

Observation

Patterns

Induction Approach

Figure26: Inductive approach, adapted from [118]

Ragab and Arishfil14] cite Trochim and Donnell§2008) who propose thahe deduction
method is groundedin an extremely ordered methodology and ofterexaminescasual
relationships between variablesdescribea certain phenomenon apdoducea generakked
conclusion It is frequently denoteda s t h-é& o womhéthed the inductive method
commenceswvith theexplicit observations in which patterns amskociationarerecognisedo
form concepts (theorygbout aspecific phenomenon and denoteca s t h e-u gnilethadt
The foremostdifferences between deductive and inductivethodsareexemplifiedin Table
17 below and Tabld8 below.
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Tablel7: Major differences betweateductive and inductive approaches to research [118]

Deduction process

Induction process

Systematisciencebasedorinciples

Obtain insightsinto the meaningspeople

attach toevents

The transitiorfrom theory to data

Proximity to comprehendingthe researck

context

The

relationsbetween variables

requirement to describe causal

Thegatheringof qualitative data

Thegatheringof quantitative data

A nonrigid approaclallowstheincorporation
of changesin research emphasis as t

researclevolves

The deploymentof controls tocertify the
soundnessf data

A consciousnesthat the researcher is partd

parcelof the research process

The streamliningof concepts t@uaranteg

clarity of definition

No apprehensionabout the necessity to

generalse.

An extremelycontrolledapproach

Researchérs i n d e [ @phedomend

under study

The obligation to select samples ¢

adequatsizeto generalse findings.
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Table18: Two main research approaches and corresponding attributes [118]

Research Approach | Deduction Induction

Approach to| Extremelyorganised Nonrigid

investigation

Paradigm Positivist Interpretivist
Orderof Inquiry 1. Concept 1. Reflection
2. Proposition 2. Patterns
3. Reflection 3. Proposition
4. Validation 4. Concept
Purpose Data Descriptive Describescause ang Probing Gaininginsightsinto
effects between variables the phenomena under

investigation

Data Collected Quantitative Qualitative
Generalation The requirementto generabe | Less emphasis on
conclusions generalgation

Leedy and Ormrod108] proposethat theoryis a methodicalarrangemenof concepts and
philosophiesnvisionedo describea specificphenomenon, and both deductive and inductive
methodsof theory testing and theory buildingprrespondinglyare similarly significant in
engenderingheoreticknowledge. They cabe symbiotic[113]. This view is supported by
Ragab and ArishfL14] who proposehat ontology cannot bdisconnectedrom epistemology
and concl smag the chnattuctidgh tbfaneaning isspeakabout the construction

of meani n gHeseltwaoneepts aret symibiotic.

This research adopted deductive and inductiveclogithods This researclattemptsto gain

rich insights intanhibitorsandenablers at play in a dynamic setting in theternof digital
transformation dynamics for sustainable PastSouthern Africa througthe examinationof
academic literature amabstalreports.The type of researcipproachadopted in this research
extends to bottheory testing and theory building as articulated previouslg theory building
(inductive logic)wasthrough Grounded Theory Research to solicit insights on the drivers and
barriers of technology adoption in tipestal sector in Southern Africa. The theory testing

(deductive logicwasthrough a System Dynamics madlieg approach.
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3.4Grounded Theory

Corbinet al.[116] argue thaglthoughthe grounded theory has natiteredin form sinceits
introdudion in 1967, thefeaturesof its methodshave been elucidatedexplicitly as the
methodologyprogressed in practice. The processes of grounded theomnaig®onedto
nurture aset of concepts thaiffer an in-depththeoreticalexplanationof social phenomena
under investigation Grounded theory(GT) representsexploratory scrutiny in which the
researcheinterrogatesheevidenceprovided byparticipantsor extracted from archies[117].
The goundel theoryprocessassumes a qualitative methodological chewbereinvestigators

formulateatheory from deaa[118].

Creswell[111] proposes thatuglitative approacheslisplay a different methodof scholarly
review than approache®f quantitativestudy. Though the procedures aaéke, qualitative
approachesely on textualand image data, hawstinguishingphasesn data analysis, and
draw on diverse desigin¥11]. This view is supported bdolph et al.[118] who propose that
grounded theory idissimilar tothe dominantogico-deductiveapproachesf inquiry because,
instead ofbeginningwith a theory andystematicallysearchingor evidence to confirm the
theory; grounded theorinvestigatorsgatherdata andmeticulously develop a mierange

purposefuktheory grounded othe datacollected

ConsequentlyCharmaz and Bryar{iL19] arguethat the grounded theotgchniqueentails
agile yetdiscrete stratagemshatdifferentiateit from other qualitativenethods Zikmund et
al. [117] arguethat GroundedTheory (GT) isessentiallyappropriatén significantly dynamic
situationsthat are influenced btherapid andconsiderablehange. Theital characteristiof
grounded theory is that it does r@ginwith a theory butnsteadextracts one from whatever
arisedfrom an area under consideratidi 7]. Corbinet al.[116] propose that grounded theory
hasmeticulousproceduredor datagatheringandexaminationand grounded theorgcholars
musthave indepth knowledge and understandinghese processes and relatlettrines to
carry out an investigation. The GT doctrirs@sas follows

(a) Data collection and analysis aresymbiotic processes In grounded theory, the

scrutinybeginsas soon as thepeningse of data iggathered
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(b) Concepts are the basic units of angbis A scholamworks withthe abstractioof data,
not the actual da. Conceptsannotbe formulatedwith realincidents or activities as
detectedr conveyeglthatis, from 'freshd at a o .

(c) Categories must be developed and relatedConcepts thatelate to the same
phenomenon may bgroupedto form categories. Not all conceptevelop into
categories. Categories ar®re advanceth level and abstract than the concepisyt
express

(d) Sampling in grounded theory proceeds on theoretical groundsSampling in
grounded theoryproceedsot with the intent to extractamples oexplicit clustersof
individuals or units of time butin terms of concepts, their propertieegrees and
distinctions

(e) The analysis makes use of constant comparison&s anoccurrences noted, it should
be compared against othmrcurrence$or resemblanceandvariances

(f) Patterns and variations must be accouted for: Data must bexaminedor regularity
and forcomprehensionf where thategularityis not apparent.

(g) The process must be built into the theory In grounded theorythe process has
abundanimplications Process analysisaymeanthedecomposition oA phenomenon
into phases

(h) Writing theoretical memos is anessentialpart of undertaking grounded theory:.
Since thescholarcannottrackall thegroupingsfeatures hypotheses, angropagative
interrogationghat evolve from the systematt process, there must bestucturefor
doing so. The use of memiostitutessuch astructure Memos are naxclusivelyabout
"thoughts' They aretangledin the building and modification of theory during the
research process.

() Hypotheses about relationkips among categories should besstablished and
confirmed during the research processAs propositionsaboutthe interplay among

categories arformulated feedback mechanism to the field isignificantprerequisite

to guarante¢he dynamics are checked against material conditions in a dynamic setting

and reviewed as necessary A vital characteristic of grounded theory is not that
propositionsremainunproven but thatpropositiongwhether involving qualitative or
guantitative dta) areunceasinglyrevisedduring the research process until they hold
for all of the evidence regarding the phenomena under studg|lastedin recurrent

interviews,observationspr documents.
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() A grounded scholar must not work alone: A substantialpart of grounded theory
research is testing concepts and thalationswith peersvho are knowledgeablie the
samefunctionalarea.

(k) Broader structural conditions must be analywed, however microscopic the
research The analysis of a dynamic setting must nanibébitedby the conditions that
directly influence the phenomenonunder study Wider drivers affecting the
phenomenon may include political, social, economic, cultural, technological,

environmentaland othe associatedactors.

Saunderet al. [113] argue thatn grounded theory, dagatheringcommencesvithout the
formulationof apreliminarytheoretical framework. e heory isformulatedirom dataformed

by a serieof observations. Thmsights gained from thdataextractedrom the intemplay of
inhibitors and enablersin a dynamic settingare the foundation forthe formulation of
predictions which are thenconfirmed in additional observations that may confir or
otherwise,reject the predictions iGrounded theorists share a conviction with many other
gualitative researchers that tbehodoxprinciplesof "good science" should be retained, but
require redefinition taorrelate tothe realities of qualitative research and ithieicaciesof

social prenomena[116].

Adolph et al.[118] suggest that grounded theorycmnceptuallysimple yet painstakingand
logical in practice. Figure27 depicts the process dhe grounded theory which can be

summarsed as:

(a) A researchebeginsdatagatheringon a phenomenon of interest and explores the data
by examiningpatterns obccurrenceso specifyconcepts. Concepts are floeindation
of groundedheoryresearchandabstractions one of itscharacteristics

(b) Thetheoreticfeaturesf a category are developedligeninginstances ircurrentdata
with precedingincidencesi n t he same <category. During
categoryo .iThe prdcess ethgemuerinigategories and their properties
proceedsint i | the categori es Uhe additweabatheriag ur at e
of data does not adwew valueto theprevailingcategories.

(c) After saturation, the substantive theory isngared to theoriepronouncedn the
literature.

(d) Throughout the process, thecholarwrites memos capturintheir views and critical

processes; the memgsound theemerging concepts, categories, and relationships.
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Fernandef120] cites Lehmanii2001)who initially theorisedhatthegrounded theory process

is exemplifiedas a spirakhapethat startswith gatheringdata in asubstantialpart of the
investigationwhich issubsequentlgoded and classified in@ntinualmethodthatadvances
towards saturation andompletesin the theoretical concretionof conceptspersonifiedby a
substantive theory. FigugY illustratesthe grounded theory processabstractedy Lehmann
(2001). Fernande4120] argues that while Figur28 providesan ovewiew of the process
tangledin grounded theory, inissesvital eventswhich include (a) Entang the field which
encompasses (Defining the research problem, and @hsuring theoreticaélasticity and
significancethrough a attentiveselection of cases; (b) The role of theoretical memos and
extant literature in a grodned t heory study. The expanded
proposed by120] is depicted in Figur@o.
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Figure27: The Grounded Theory Method [122]
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Thisinquiry adopted the grounded theory method inghebingphaseof theresearchhrough
the interfaceof the scholarwith secondary data odigital technology adoptioand digital
transformatiororgansations Additionally, the insights gained were framedtheDPOsin the

international context anegional (2ADC) context.

3.5Researt Design

UPU [89] suggests that thdnited Nations (UN) Sustainable Development Goals (SDGs) are
determineduniversal agendaet toaccomplisha sustainable future faall. The report argues
that these SDGs aa@med ataddressg urgent globatrialsthat theplanet ifacng and relating

to hungeydisparity, climatealteration ecologicalruin, successharmony andfairness These
goals arenterweavedand,to have everyonen boardthey areaimedto realisethe SDGsand
their respedte targes by 2030.This view is supported byPU [2] which argues that with a
widespreadveb of over 677,000etail officesaround theglobeg over five million employees
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and physical infrastructurthat is spreadutin 192 nations DPOscontributeto the vitalrole
of the socioeconomic role and arguesathit is for this significant reason why postal

development matters.

SAPOA [7] suggest that theSouthern African Postal Operators AssociatiorSi&s D C 06 s
alliance of leading DPOs devotedto interconneahg people through thgropagationof
information, mail productsand financial services IBADC. While the core business remains
mail delivery, interests extend to retail, freight and courier, direct neatihmmerce and
financial services. With 16,064,394 delivery poiaisd a network of 5,441 branches and
outlets, the postal network is larger than that of the member couriaiels, reaching the
most remote populations. The postal sector globally, continentagiignally,and nationally

is a significant player in social and economic development and a partner of choice for

governments to provide inclusive services to citizens.

Kumar [121] proposes thatesearch design is @ath structure and stratagemof inquiry,
envisioned tainearthanswers tstudyquestions ophenomenander studyZikmundet al
[117] suggest that eesearch design istdueprintwhich outlinestheapproachefor gathering
and examiningthe requiredinformation andoffers a contextof an action for the research.
This definition is supportetty Kothari [107] who suggests that a researctlsida is the
schedulingof settingsfor the gatheringand examinationof information in a way that
purposedo amalgamatsignificanceto thestudypurpose withefficiencyin themethod it is
thetheoreticalarrangementvithin which studyis guided Research desigantaik theoutline
for the gathering quantification,andexaminationof data.Lastly, Pandey and Pand¢$09]
note that research design basically the agendafor a study that is usetb guide the

collection,andexaminingof the data angrroposeghat the objective of research desig

(a) Tocurtailcosts Research desidrringsavital impacton theconsistencyf the results
attained It consequenthoffers a strongfoundationfor the whole researchprocess
This makes the research ef$ective as possible by providimgaximum information
with minimum spending of effortnoney,and time by preparing the advance plan of
all about the research.

(b) To assurestreamlining of the researcResearch design &ppropriateandcrucialas

it helpsto streamlinea series ofesearch processes, thgisaranteeingn effectual

84



research process thgtroducesoptimum information within the constraints of
resources.

(c) To amassheapplicabledata angrocedure Research desigs groundedn upfront
planning of theproceduredo beused in thegatheringof theapplicabledata and the
methodgo beimplementedn examiningthe data.

(d) To provide an outline for plans: Research design éssentialas it assuresthe
streamliningof severalresearchoperations. It isan outline requiredto arrangethe
procedurego beimplementedfor gatheringthe applicabledata andnethodsto be
used in iteexaminationto answer the research questions

(e) To afford perspectives obther experts: A research desigfiers an outline of the
research process and with tid of the design proceskelpsscholargo have a view
and takenote of the body of knowledgelocumented by research methodology
specialists

(f) To give a clear pathA research designffers a properpathto the otherscholars

supportingthe primaryresearcher in thstudyjourney.

Leedyet al.[122] contendthat research design can laegorisednto (a) Research design in
thecontextof anexploratorystudy, (b) Research design the contextof an explanatorgtudy,
and (c)Research design ithe context of the deductive studyablel9illustrates the teets of
these three research design approaches.

Table19: Three research design approaches adapted from [126]

Research Design Approach Characters
Research design ithe @ntextof 1 An exploratory study aims tdormulate a
anexploratorystudy problem fordetailedinquiry.

1 The aim of the exploratory stug is the
discovery of ideas andsights.

I Multidimensional

Research design the context of g 1 A descriptive study is engrossed with

descriptive study describing thefeaturesof an individual, or a
group.

1 Dimensional
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Research design the context of ¢ 1 Deductive studietest thepropositionof causal

deductive study relationships between variables.

9 Dimensional

Creswell[111], on the me hand notesthatresearch designs af@ms of examinatiorwithin
gualitative, quantitative, and mixed methods appresatiiat providea set ofprocedures in a
research desigrOn the other handLeedy and Ormrod108] note that while quantitative
researchinclinesto pursueelucidationsand forecaststhat will generake to otler settings
gualitative researcimclinesto pursuean improveccomprehensioonf complexcircumstances
Table Dillustrates the qualitativgjuantitativeand mixedmethod research design approaches
with their characteristics,while Table 2 illustrates the distinctive characteristics of

guantitativeversus qualitativapproaches.

Table20: Quantitative, Qualitative, and Mixed Methods [116]

Quantitative Methods Mixed Methods Qualitative Methods

Preplannednstrument Both prearranged and| Emergentpproaches

emergentnethods

Tools grounded on| Unrestricted and restricted| Flexibleinquiry

questions questions

Historicaldata Numerous arrangements of | Primary and secondary datg

datacollection

Statisticalscrutiny Statistical and tex| Textal and image
examination examination
Statisticalexplanation Across databasexplanatios | Themes, constructs, an

explanations
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Table21: Characteristics of Quantitative and QualitatWethods [112]

Question Quantitative Qualitative
What is theaim of the 1 Explanatory and 1 Exploratoryand interprate
research? predicive 1 Inductive
1 Confirmatory
1 Deductive
What is thecharacter 1 Fixated 1 All-inclusive
of  the researcl  § |dentifiedvariables. f Unfamiliarvariables
method® q Conventionatules T Agile rules
1 Prearrangednethods 1 Developingmethods
1 Contextfree to some 1 Contextbound
degree 1 The esearcherinteracts with the
T The researcher i environment under study
detached from thg
environment unde
study.
Type of dataand how 1 Mathematicabata Written and/orgraphicbased data
it is gathere@ Representative, big Revealing asmall sample
sample Lightly controlled
1 Uniform instruments
How was data 1 Statisticalexamination 1 Exploration of themes and
examinedo determine ! Emphasis on categories
their meaning? objectivity 1 Recognition that examination is
1 Primarily  deductive subjective anthypotheticallybiased.
reasoning 1 Primarily inductive reasoning
How are the results 1 Statistics 1 Words
communicated? { Official voice, f Accounts individual quotes
scientific style 1 Individual voice, literary style (in

some disciplines)

This research in 3.3 adopted the induction logic (theory buildingfladdction logic (theory

testing) andtherefore embraced the mixed method research design approach in the form of
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(a) Grounded Theory as a qualitative research design approach and, (b) System Dynamic

Modelling approach as a quantitagivesearch design yoach.

3.6 Data Collection and Analysis

Kothari [107] suggests thadatagatheringbeginsinstantlyas soon aa research problem has
beenwell-definedandtheresearch desigautlined This view is supported b$aundert al.
[113] who argue that datgathering dataexaminaton, and theformulationandconfirmation

of hypothesisare very much amterconnectedand collaborativeset of proceduresThese
authorscontend thatthe collaborativenature of datagathering,and examinationpermits
gualitativescholargo spotimportantthemes, patternandassociationsluring data gathering

In other words, to permit these themeatternsand relationships to arise from the process of

data collection and analysis.

Kumar[121] proposeghat tere are twdoremostmethodsof collectinginformation about a
phenomenonand can beconsideredprimary and secondary datdigure 30 depicts the
methods of datgatheringKothari[107] supports thiziew and suggesthattwo types of data
exist primarydata,and secondary datéa) Primary dataredatathataregatheredifresh and
as a resultareconsidered to be original form. (b) The secondary data, on the other hamnd,
gatheredby another researchesind such information hapreviously been evaluatedor
documentedSaundeeet al.[113] contend that secondary daacompassothfreshdata and
publishedmaterials
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Methods of data collection

¥ 4

Methods of data collection ‘ Primary sources ‘
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Documents Observations Interviews Questionnaire
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questionnaire
Government T Non * c ”' "
publications, firm el Unstructured onective

participant questionnaire

publications, census,
client history, service
records, academic
literature, earlier
research, personal
records

Figure30: Methods of data collection [125]

Quantitativescholarstypically identify a selection ofzariables to study and thgatherdata
explicitly relaing to the variablethat were identifiedProcedureor quantifying each variable
are identified, established, andrmalised with great consideration given to the validity and
reliability of the measurement instrumenteedy and OrmrofiL08] propose thadlata are often
gatheredfrom a bigger sample that igpresumedto describea specific population taid

generalgations about the populatio

On the other hand, qualitativevestigatorsoperateunder thehypothesisthat reality is not
simply detachedinto disconnected, quantifiable variabldsstead ofsamping numerous
partakersvith thedeterminatiorof generaléing, qualitative researchers are inclineddentify

a few partakersvho can provide meticulousinsightinto the phenomenon under study. Both
verbal data (interview responseand documents) and nonverbal daskdtches pictures
videos andartefacts) aregatherechs part othedata[108].

The data collected for the exploratory (inductive logitt)dy andtherefore the qualitative
research design approasiassecondary and comprised ofdepthliterature on technology
adoptiondigital trangormation (Industry 4.0) adoption ankCT adoption Secondly, mdustry
reports from a postal perspective includatigategic plans on digitation, annual reports from
various postal operators, Universal Postal Union reports on the digital panorama, digital
infrastructure, postal development reports, reports from Internationatoheheunications

Union, South AfricarDevelopmenCommunity,andrelated literature
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3.6.1 Data Collection Methods and Instruments Exploratory Study

Creswell [111] suggedst tha theidea behind qualitative research is to purposefullydkmok
participants or sites (or documents or visuatenal) that enable the researchers to comprehend
the problem and the research question. This fundanfeatareof qualitative research design
resulted in the collection of specific seconddaga that provides insight to the researcher to

comprehend the phenomenon under study.

The data wre collectedfrom archival data from literature and industry repofithis data

focused on a variety dactors @rivers and barriejscommon inthe adoption of technology
and digital transformatiomn organisationsroadly, as well as in the postal sectdihese

characteristics, driverand barriers are delved deeply into in litkerature review inChapter

2.

This exploratory aspect of thesearch was aimed at answering at great lehgthrst research
guestion whichis fAwhat ar e and digital traestoimatioddaptipy dynamics in

organisation®roadlyand in the postal sector globally andSouthe n Af r i ca?0

The research adopted the expanded Lelsnannos
proposed by[120] and as depicted in Figurg7. The study was further guided by the
methodological stepdepicted in Figur@9to sift through data collected in the literature review

to develop core categorieBhe grounded theory research commerimed e nt er i ngo t he
by posing abroadresearch questioto ensurea divergent collection of information with no

prior assumptions and constructs in the broad sphere of technology and digital transformation

adoption.

The initial phasefient eri ng t he fi el dod neanttogcomprehende d t h e
and utilise omnstant comparisofi20]. This view is endorsedy [123] who proposeghat it is
only through rigorous evaluations (constant comparisieaa robust theory with one or more

fundamental categories emes@es depicted in Figureo.

The constant comparative method between eventssettithgsis the essenceof grounded
theory since through the four stages of the constant comparative méthddfomparing
occurrencespplicable to each categary( 2 integfating categories and thégatures, (3)
fidelineatingthe theory, and (4)fiwr i t i ng [ theeresealclemaessantlygroups
through the datgathering analysesand codes the informatioin addition,reinforeestheory

generation through the process of theoretical samfl24]. This view is reinforced b$hiau
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and Georg¢l23] who suggetthattheoretical sampling ideployedo decide what to observe

and itessentialljconcentratesn dategathering

Figure 3 depicts this phenomenon of tredationshipsaamidthe constant comparison method,

theoretical sampling, and theoretically sensitive coding wdsiethe crux of grounded theory
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Figure31: Grounded Theory method [127]

Table 2 describes theategories and concepts that emerfedn the grounded theory

researchEachcategorysignifiesone of the main phenomanof the study.
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Table22: Emergent dimensions, concepts, codes, and data sources

Emergent Dimension

Concepts/ConstructsAnd Codes

SampleData Source

Individual drivers

Relative advantage (A), Compatibility (B), Complexity (C)
Trialability (D)

Innovation Diffusion Theory

Attitude towards théehaviar (E), Subjective Norms (F)

Intention towardbehaviar (G)

Theory of Reasonable Action

Perceived Usefulness (H), Perceived Ease of Use (l), Attitude Tov
Uses (J)Behaviaural Intention (K), Actual System Use (L)

Technology Acceptance Model

Subjedive Norms (M), Voluntariness (N), Image (O), Output Quality
Job Relevance (Q), Resultsom Demonstrability (R), Perceive
Usefulness (H), Perceived Ease of Use (I), Intention to Use (S), U
Behaviaur (T)

Technology Acceptance Model 2

Performance Expectancy (U), Effort Expectancy (V) Social influg
(W), Facilitating Conditions (X), Gender (Y), Age (2), Experience (A
Voluntariness of Use (AB), Intention to Use (AC), WBshaviaur (T)

Unified Theory of Acceptance and Use

Technoloy

The characteristics of the innovation (AD), The characteristics o

population (AE), The actual relative advantage of using the innov,

(AF), Learning of the actual relative advantage (AG)

ADOPT Framework
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Organisatioal drivers

Perceived Benefits (AH)Organisatioal readiness (Enablers) (Al

Benefits, Organisation and Technology

Organisatioal readiness (Inhibitors) (AJ), External press| (BOE)
(Regulations) (AK), External pressure (Competition) (AL)
Industry characterists and market structure (AM)echnology suppor Technology Organisation and

infrastructure (AN)Government regulation (AKFFormal and informa

structures (AO)Communication processes (APPrganisatioal size

(AQ)

Environment (TOE)

Emergent Dimension

Concepts/Constructs and codes

Sample data source

Organisatioal drivers

Harnessing theompetencdase (AS)Organisatioal intelligence (AT),
Creativity and idea management (AlWWrganisatioal structures (AO
and systems (AV), Culture and climate (AW), Management of techng
(AX), Innovation stream (AY), Innovation mainstream (AZ), Innovat

capability (BA), Innovation performance (BB),

Innovation Capability Model

Strategies (AR)Customer relationships (BE), Business models (&
Corporate structures (AOpter-organisatioal processes (BG) Custom
andproduct knowledge (BH), Defined responsibilities (BI), Collabora
organisatiorwith aflat hierarchy (BK), Empowering leadship (BL)

Digital Framework (Digital leadershjp

Market competition (AL), Follommg market trends (AL), Increasin

pressure fronthe competition (AL), Business model innovation (BM)

Digital Capability Framework
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Value creation (BN), Busined®rocesses (BO), Training (BP), Char
Management (BQ), Cultufeeadershipvalues (AW), Innovation
Capability (AU-AY -AZ-BB), Transformation Capability (BR), Custom
Centricity (BS), Operational Excellence (BT)

Reducing the error rate (BU), Improving deéimes (compliance witl
market conditions) (BV), Improving efficiency (BW), Ensuring relia
operation (e.g., less downtime) (BX)

Driving forces of Industry 4.0

Vertical integration (ET), Horizontal integration (EU), Innovation p
(BB)

Industry 4.0 objectives

Deviant logic (FB), Discovery (FC), Development (FD), Diffusion (H
Impact (FD), Adoption (FE)

Digital disruption dynamics

Digital maturity (FF), Digital readiness (FG), 2IPD (FH), Fi
performance (BC)

Digital capabiity maturity model,
Universal Postal Union (2IDPR)Drivers
of Industry 4.0

Organisatioal barriers

Inadequateorganisatioal structure and processrganisation (AO),

Contradictory interests in differentganisatioal units (BY), Resistanc
by employees anthiddle management (BZ), Lack of conscious plann
Defining goals, stepsand needed resources (JAack of vision and
strategy (AR), Poor digitedavvy culture and vision (BJ),

Barriersto Industry 4.0

Technological drivers

TechnologyAvailability (CB), Technology Characteristics (CC)

Technology Organisation and
Environment (TOE)
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IT Excellence (CJ)

Digital Capability Framework

Interoperability (CD), Virtualization (CE), Decentralization (CF), Re
time capability (CG)Service Orientation (CH), Modularity (Cl)

Industry 4.0 design principles

Emergent Dimension

Concepts/ConstructsAnd Codes

SampleData Source

Technologicabarriers

Lack of a unified communication protocol (CK), Lack of basid
systems forintegration (CL), Lack of willingness to cooperate (at
supply chain level) (CM), Lack of standards umlihg technology and
processes (CN), Lack of proper common thinking (CP), Unsafe
storage systems (CQ), The need for large amounts of storpgeitgd
(CR)

Barriersto Industry 4.0

Obsolete technologies (CS), Inappropriate technologies (CT), Cor
technologies (CU), Low internet bandwidth (CV), Unreliable inte

connection (CW), Poor network reception (CX)

Technical ICT Barriers

Institutionaldrivers

Network (CY), Staff (CZ), Legal and regulatory framework (Al
Financial capacity (DA), Political commitment (DB), Public trust (D
National policy alignment (DDQ)Process improvement (ERNorkplace
improvement (Ey Management support (EV), Cost reduction (E
Customer demands (EX), Supply chain transformation),(BWarket
pressure (AL), Laws & regulatory framework (AK), Employee sup
(EZ), Digital innovation (FA)

Drivers of digital adption and diffusion

in the postal sector
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Institutionalbarriers

Resource constraints (DE), Poor transition towards digital culture
Limitations of IT infrastructure (DG), Lack of sufficient internal expert
required to develop-serviceyDH), Custom clearance (DI), Poor digit

culture (DJ), Slow customer adoption of digital services (DK)

Barriers to digital adoption and diffusic

in the postal sector

Emergent Dimension

Concepts/ConstructsAnd Codes

SampleData Source

Institutional barriers | Corruption (DL), Lack of political will (DM), Unnecessargd-tape(DN), | ICT barriers
Political and| High taxes (DO), Lack of regional initiatives (DP), Political instabi
leadership (DQ), Lack of proper planning aroordination(CA), Monopoy (DR),
Invisible hand (DS), Micromanaging (DT)
Institutional barriers | Lack of cultural knowledge (DU), Resistance to change (DV), Fe{ ICT barriers
Sociccultural technology (DW), Lack of relevant local content (DX), Lack
maintenanceulture (DY), Lack of language skills (DZ)
Institutional barriers | Low income (EA),Lack of investment (EB), Low return on investm¢ ICT barriers
Economic (EC), High initial costs (ED), High risk on investments (EE)
Institutional barriers | Perceived lack of privacy (EF), Insecurity (EG) ICT barriers
Security & Safety
Institutional barriers | Lack of proper legal framework (AK), Poor regulation (AK) ICT barriers
Legal & Regulatory
Institutional barriers | Lack of software and hardware (EH), Inadequate electricity supply| ICT barriers

Infrastructural

Lack of internet exchange points (EJ)
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Institutionalbarriers
Skills

Scarcity of technical personnel (DH), High illiteracy rates (EK), Lac
ICT skills (DH), Lack of Research & Development outputs (EL)

ICT barriers

Increasing labar shortages (EM), Reducing human wo(EN),

Allocating workforce to other areas (higher added value) (EO)

Drivers of Industry 4.0

Lack of appropriate competees and skilled workforce (EP), Long

learning time (training of staff) (EQ)

Barriersto Industry 4.0
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3.6.2 Data Analysis, Coding and Resultsi Exploratory Study

Grounded Theory (GT) was adopted as a tool of analysis for the exploratory phase because it
is deemed an approach that explicitly incorporates the elements of process and context under
study andtherefore was particularly appropriate as an analysis tdd5] proposes thahe

three attributes dhegroundedheorywhich are inductive, contextual, and processual fit with

the interpretive orientation of qualitative research.

Lawrence and Taf125] further propose that thprocess of analysis in grounded theory
comprisa theoretical sampling, theoretical coding (comprising of open, axial, and selective);
memo writing and theoretical coding. This proposition is reinforced@gser[126] who
advances that theoretical coding entails openngpdixial codingand theoretically sensitive
coding. FernandeZ120] suggests that theoretical saturation ensues when further sampling
yields no further significant value to the study and the theory becomes densentiépts,
augmented by extant literature, and could then be considered as subdtstive The
activities involved in grounded theory methodology as they relate to techniques and procedures

of handling data are briefly explained below.

3.6.2.1Theoretical Sampling

Breckenridge and Jond$27] propose thatheoretical sampling is a fundamental tenet of

classic grounded theory and is crucial to the advancement and enhancement of a theory that is
6gr ound e dthis view is dupporded byrauckeret al. [128] who contend that
ATheoreti cal sampling is a hallmark of groun
refers to additional data collection directed by the outcomes from previous data analysis. It
aims to gathersystematicdy, more data to explore emergent patterns. Significantly, at this

stage, fresh datareused to authenticate, add to or question the emerging patterns as well as

recognse gaps in the data analysis necessitating additional examinationlana¢ixop[129].

Conlonet al. [130] allude thatheoretical sampling develsput of the rationality of discovery
underpinning the method which requires the researcher to take part in inductive as well as
deductive reasoning. Inductive reasoning entails moving from observing instances ¢o cases

developing a general abstract depiction with allusion to the specific characteristics @bserve
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Theoretical sampling can be viewed as a data triangulation techitiggiapplied to produce
additional data to confirm and refute original categoried thr@bretical saturation is achieved
[123]. Furtherjt serves as a thread tleainnects all dimensions of the grounded theory research

process.

3.6.2.2Theoretical Memos

Kumar[120] proposes that the writingf theoretical memos begisimultaneously with open
coding due t o me mo ssngwetpupefsacepts abaut cédeshard theih e o r i
relations as they form in the mind of the r
[116] who argus that memosprogress in complexity, densjtyand accuracy during the
unremitting process of data collection to thaag, thereby boosting the theoretical richness

through an ongoing process of comparison and concepatabn. [123] suggests that
theoretical memosare anessential elemendf grounded theory research that is incessantly

performed during the data collection and as@lgrocesses.

Kumar [120] argues that ashe richness and quality of codes and memos accumulate,
relationships between thesmneperceived giving rise to a process called theoretical coding that
gives rise tahe emergence of patterns and the beginning of selective cddBj.proposes

that selective coding aisto assimilate the different categories developed, elaborated, and
mutually related during axial coding into one cohesive thdédeyeloping the emerging theory
entails coalescing the classified memos and emerging theoretical outlines into a solid and

comprehensible working theory.

3.6.2.3Theoretically Sensitive Coding

Elliott [132] suggests thatoding isa prevalenprocess in qualitative research; it ivital
characteristicof the systematicprocessand articulates the decomjitaen of data to create
somethingrovel Coding is a way ofhartingdata, tooffer an overview of contrasting data that

allows thescholarto make sense of the dat@ncerninghe research questiofis32].

Lawrence and Tdd25] argue that pen coding is the analytic process through which concepts
are pinpointed and their properties and dimensions are umcbiethe data. Axial coding on

the other hand encompasse$udding the data (fractured through open coding) in-fewwnd
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ways by determining interactions between categories and their subcategarascodes
normally signify categories that descrite open coded 25], and[116] pointsout thataxial
coding is required to probthe relations between concepts and categories that beere
developed in the open coding progesgsich according t¢120] entails probing data to unearth

a set of classifications and their attribut@kiau and Georgé 23] propose thatxaal coding is

a set of procedures to create conneédtiamong categories and subcategories by synthesizing

data and crystalizing it inr@ew way aftetheopen coding process.

Finally, Lawrence and Ta125] cite Darkeet al (1998) who argue that selective codisg
aimed at integrating and refining the categories into a theory, whicbuets for the
phenomenon being explored and confirms the statements of relations among cmtépss

in any categories in need of additional enhancement.

In this analysisdataanalysis immediately trailedata collectionThe mnstant comparison
procesgdata collection and data analysiehcluded when no furthelata thaaresubstantial
could be foungsuggesting that theoretical saturatiwasreached.The data fronTable 2
were analysed through a grounded theomgsearchprocessthat culminated with 14
dimensions thatmergedwith associated 180 concepts/variablEse emerging dimensions
were further refined and culminated wisievendimensions resulting frormmalgamating
similar dimensions which are depicted able 3. The dimensions in Table32were
synthesized and ensuwdth 11 themeshat charactee theseven dimensions. The themes
which ensuedare; (a) Adoption,(b) Digital ecosystem(c) Digital culture, (d) Digital
investment(e) Operational efficiency(f) Digital capabilities, (gShared vision, (h) Digital
competitiveness, (i) Customer insights, and (j) Diverging interebiee synthesis and

emerging themes are depicted in Table 2
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Table23: Emergent categories, integrated concepts; and codes

EmergentCategories

VariablesAnd Codes

Individual factors

Relative advantage (A), Compatibility (B), Complexity (C), Taimlity (D),

Attitude toward the behavim (E), Subjective Norms (F), Intention towards behawv{&)

Perceived Usefulness (H), Perceived Eadédsef (1), Attitude Towards Uses (J), Behavioural Intention (K), Actual Sy
Use (L)

Subjective Norms (M), Voluntariness (N), Image (O), Output Quality (P), Job Relevance (Q), Results Demonstrat

Perceived Usefulness (H), Perceived Ease of lysk{ention to Use (S), Usage Behaviour (T)

Performance Expectancy (U), Effort Expectancy (V) Social influence (W), Facilitating Conditions (X), Gender (
(2), Experience (AA), Voluntariness of Use (AB), Intention to Use (AC), Rigaviour (T)

The characteristics of the innovation (AD), The characteristics of the population (AE), The actual relative advs

using the innovation (AF), Learning of the actual relative advantage (AG)

Organisatioal factors

(Enabling)

PerceivedBenefits (AH), Organisatioal readiness (Enablers) (Al), External pressure (Regulations) (AK), Exi

pressure (Competition) (AL)

Industry characteristiandmarket structure (AM), Technology support infrastructure (AN), Government regulation

Formal and informal structures (AO), Communication processes (AMganisatioal size (AQ)

Harnessing thecompetencdase (AS),Organisatioal intelligence (AT), Creativity and idea management (A

Organisatioal structures (AO) and systems (AV), Culture and climate (AW), Management of technology (AX), Innc

new stream (AY), Innovation mainstream (AZ), Innovation capability (BA), Innowaterformance (BB),
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Strategies (AR), Customer relationships (BE), Business models (BF), Corporate structures (AO),-angainisatioal
processes (BG) Customer & product knowledge (BH), Defined responsibilities (Bl), Collaborgéwesatiorwith aflat
hierarchy (BK), Empowering leadership (BL)

Market competition (AL), Followng market trends (AL), Increasing pressure frilvacompetition (AL), Business mod

innovation (BM)

Value creation (BN), Business Processes (BO), Training (BP), Changagktaent (BQ), Cultureeadershipvalues
(AW), Innovation Capability (AUAY -AZ-BB), Transformation Capability (BR), Customer Centricity (BS), Operati
Excellence (BT)

Reducing the error rate (BU), Improving lead times (compliance with market cong{@)s Improving efficiency (BW),
Ensuring reliable operation (e.g., less downtime) (BX)

Vertical integration (ET), Horizontal integration (EU), Innovation push (BB)

Deviant logic (FB), Discovery (FC), Development (FD), Diffusion (FE), ImgaEx), Adoption (FE)

Digital maturity (FF), Digital readiness (FG), 2IPD (FH), Firm performance (BC)

EmergentCategories

Variables (concepts) and codes

Organisatioal factors
(Inhibiting)

Inadequaterganisatioal structure and processganisationAO), Contradictory interests in differeatganisatioal
units (BY), Resistance by employees and middle management (BZ), Lack of conscious planning: Defining go

and needed resources (CA), Lack of visionstnategy (AR), Poor digitadavvy culture and vision (BXprganisatioal

readiness (Inhibitors) (AJ)
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Technological factors
(Enabling)

Technology Availability (CB), Technology Characteristics (CC), IT excellence (CJ), Interoperability
Virtualization (CE), Decentralization (CF), Reahe capability (CG), Service Orientation (CH), Modularity (CI)

Technological factors
(Inhibiting)

Lack of a unified communication protocol (CK), Lack of baid systems for integration (CL), Lack of willjiness
to cooperate (at the supply chain level) (CM), Lack of standards (including technology and processes) (CN

proper common thinking (CP), Unsafe data storage systems (CQ), The need for large amounts of storage cay

Environmentafactors

(Internal)

Staff (CZ), Financial capacity (DA) Process improvement (ER), Workplace improvement (ES), Cost reductic
Employee support (EZ) Digital innovation (FA) Management support (EV), Customer demands (EX), R
constraints (DE), Podransition towards digital culture (DF), Limitations of IT infrastructure (DG) Lack of suffic
internal expertise required to develogearvices (DH), Custom clearance (DI), Poor digital culture (DJ), Corru
(DL), Unnecessary rethpe (DN), Micromaaging (DT), Lack of cultural knowledge (DU), Resistance to change (
Fear of technology (DW), Lack of relevant local content (DX), Lack of maintenance culture (DY), Lack of la
skills (DZ), Low income (EA), Lack of investment (EB), Low return ovestment (EC), High initial costs (ED), Hig

risk on investments (EE)

Environmental factors

(External)

Legal and regulatory framework (AK) Public trust (DC), National policy alignment (DD), Political commitment
Network (Spectrum) (CY), Supply chain transformation (EY) Market pressure (AL), &adregulatory framework
(AK) Slow customer adoption of gital services (DK) Corruption (DL), Lack of political will (DM), High taxes (D
Lack of regional initiatives (DP), Political instability (DQ), Lack of proper planning or coordination (CA), Mon
(DR), Invisible hand (DS), Perceived lack of privacy YERsecurity (EG)Lack of proper legal framework (AK
Poor regulation (AK)Lack of software and hardware (EH), Inadequate electricity supply (El), Lack of in
exchange points (EJ), Scarcity of technical personnel (DH), High illiteracy rateslL{&dk)of ICT skills (DH), Lack

of ResearclandDevelopment outputs (EL), Increasing labshortages (EM), Reducing human work (EN), Allocat
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work force to other areas (higher added value) (EO), Lack of appropriate competences and skilled workfg

Longer learning time (training of staff) (EQ)

Table24: Emerging final themes and associated categories

Emergent Themes

Coded variables (concepts)

Adoption

A/B,C,D,E,F,GHILLJKLMNO,PQS,ST, UV, WYXZ AA, AB, AC, AD, AE, AF, AG.

Shared Vision

AR, Bl, BK, AH, AO, AP, BF, AO, BL, BQ, BR, CA, AR, CK, CN, EZ, EV, DH, DX, DC, DD, DB.

Diverging Interests

BY, BZ, CM, CP, DL, DN, DT, DV, DQ, DS.

Digital Competitivenesg

AT, BN, BO, FD, FH, BC, CG, FA.

Customer Insights

BE, BH, BS, EX.

Digital Ecosysten
(UPU standards an

systems)

AM, Al, AL, AK, DK, DP, DR.

Digital Capabilities

AN, BA, BM, AU, AY, AZ, BB, ET, BB, FE, FF, CB, CC, CD, CE, CF, CG, CQ, DG, DI, CY, EF, EG, EH, EJ,

EL, EN.
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Digital Investment Al, DA, DE, EA, EB, EC, ED, EE, DK, EM.

Operational efficiency AX, AY, AZ. AQ, AS, BG, BP, BT, BU, BV, BW, BXCJ,CG, CL, CQ, CZ, ER, ES, EW, CA, EH, DH, EO,.EF

Digital Culture AW, FD, FB, FC, FE, FG, BJ, AJ, DF, DJ, DU, DW, DY, OZQ.
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3.7 System Dynamics Research Paradigm

Guller [133] proposs that hgh-level models are modest modétgéendedat strengthening
insights andanalysisof complexphenomen, communicationand decisiormaking. Fisher
[105] argues that ystem dynamics modelsave limitless opportunities to act &f | i g h't
si mul at decispoemakersnaay use as ainingenvironmento conduct research and
comprehendthe complexity of the environments they modeManagement ofdigital
transformations and, mosgpecifically, the effectsof digital business transformations are
becomingprogressivelycomplicatedn the currenbusiness environment wheztempetition
and technologicalevolutions are dynamic and change happares faster pace than before
[54]. A system dynamic approach offea$olistic view of the postal digital dynamics that
are at play in thisomplex environment and will provide regulators, governmeartd posts
with a novel tool to manage interventiorgpolicies) that will improve thepostal system

performance in Southern Africa and leagvairds a sustainable future.

3.8 System Dynamics Principles and Fundamentals

Sterman[103] contendsthat more often, welintentioned energies to resolve persistent
difficulties create unforeseeside effects. Actions taken from decisions taken progoke
unforeseen reactions. The result is policy resistarfiehwcan be defined as tipeopensity

for interventions to beonqueredby the response of the system to the intervention itself.
System dynamics is better positioned to counter this blind spot that chaeschenman
mental models that completely miss the mark dugéanability to see the whole.

Yearworth[134] notes thaSystem Dynamics motleng arosefrom groundbreakingwork
at MIT in the 1950s by Jay Forrest&ichardsornl35] notesForrester in his grountireaking
article in the Harvard Business Review (Forrester, 1988 ¥orwardan initial statement of
the approach that wouldn time, become knowras system dynamicfichardson[135]
argues that Forrester (1958shionedthe method on what were then foumteresting
advances (a) Progressin computing technology (b) GraWw and skill with computer
simulation (c)Enhanceccomprehensiomf strategic decisiomaking, and (dAdvancesn
the comprehensionf the role of feedback in complex systerRechardsor{135] notes that

Forrester (1958glevisedthe fourfundamental®f industrial dynamics:
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Theconeptof feedback systems
A familiaritywithd eci si on maki ng processes.

Theinvestigationaimodel approach to complex systems.

= =2 =2 =

The digital computesimulatesa plausiblemathematicaimodel.

Maldonadoet al.[136] concurwith [135] andsuggesthat system dynamics mdtlag has
beenadvanceasan approach and technigtm(a)Provokesuch feedback loops tietermine

the main growth, balancin@nd decay(stagnation)dynamics thadrive the behaviar of
sociceconomic systems, (b) Tospiret he syst emds udthowimthe beha
applicationof differential equations and (c) Texamne and designmprovedpoliciesthat

will result in enhancedystem performancélaldonadoet al.[136] further propose thathe

moddling process in system dynamicsgsounded on iteratiobetween all fivestages (a)

Problem articulation (b) Dynamic hypothesis (c) Model formulation (d) Model testig

validation and (e) Policyanalysis and design.

Sterman[96] contends that oddling is a feedback processidnot aseries of lineasteps

and that models undergo constatly iterative, persistent questioning testing, and
enhancementFigure 32 depicts the modéng process And depictedin Table 25, more
preciselyas areiterative cycle. The initial purpose alinesthe limits and scope of the
moddling application and frameswhat could be learned from the process of malitey
throughfeedback tostreamlinea basiccomprehensiorof the problem and thaim of the
moddling effort. Iteration can occur from any step to any other step (indicated by the
interconnections in the cawtof the diagram). In any motang project one will iterae

through these steps many times.
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Table25: Steps of the modleng process [100]

Element

Process

Problem Articulation (Boundar

Selection)

Theme selectionWhatarethe problens? Whyare they a
problem?

Key variables: What significant variables and concep
mustwe contemplat@

Time horizon: How far in the future should w
contemplat® How far back in the past lie tbeginsof the
problem?

Dynamic problem definition (reference modes)What is
the historical behavig of the significant concepts anc
variables? What might their behaurde in the future?

Formulation of Dynamic Hypothesis

Initial hypothesis generation: What areexistingtheories
of challengingbehaviar?

Endogenous focusFormulate a dynamigropositionthat
clarifiesthe dynamics as endogenous consequences
feedback structure.

Mapping: Develop maps of causal struaubased of
initial propositionssignificantvariables, reference mode
and other available data, using tools such na=del
boundary diagrams, Stdystemdiagrams, Causal loo
diagrams, Stoclandflow maps, Policy structur

diagramsand otheffacilitation tools.

Formulation of a Simulation Model

Specificationof structureanddecision rules.
Estimation of parameters, behavil relationships, an
initial conditions.

Testsfor consistency with the purpose and boundary

Testing

Comparison to reference modes:Does the mode
replicatethe problensufficiently for your purpose?
Robustness under extreme conditionsDoes the mode
perform persuasively when stressed by extren

conditions?
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Sensitivity: How does the modeperform given the
ambiguity in parameters, initial conditions, Mmoo

boundaryand aggregation?

Policy design and evaluation

Scenario specification:What conditions might arise?
Policy design:What newdecisionguidelines stratagems
and structures might be tried the realworld? How can
they be represented in the model?
0 Wh a t anmlysis. Whab are the effects of the policie
Sensitivity analysis: How vigorous are the policy
endorsementsunder different scenarios and giv
uncertainties?

Interactions of policies: Do the policiesntermingle? Are

there synergies or compensatory responses?

1. Problem Articulation

/ (Boundary Selection)

5. Policy
Formulation
& Evaluation

\

4. Testing

2. Dynamic

Hypothesis

s

3. Formulation

Figure32: Modelling process [100]

Stermarn[96] hypothessesthatthe modelis groundedoy mental models and by information
gatheredfrom the realworld. Stratagemsplans, structures, ardecisionguidelinesin the

realworld can beconsideredand tested in thesimulated world of the model. The
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experimentationsonducted in the model feedback alter our mental models and lead to the
design ofnovel stratagemsnovel plans,novel structures, andovel decision rules. These
novelpolicies are themmplementedn the realworld, and feedback about their effects lead

to newinsightsin both our formal ananental modelss depicted in Figurd83. Forrester

[137] andStermar{96] suggest thanoddling is not alone actiorthatproducesaanswersbut

an enduringtechniqueof incessantycling between the virtual world of the model and the

realworld of action.

Decisi-m?ls information
{Organizational Feedback
Experiments) 1. Problem Articulation

/ (Boundary Selection) \‘ ’/

5. Policy 2. Dynamic

Formulation !
& Ewvaluation Hypothesis

\.\

4. Testing 3. Formulation

Strategy, Mental
Structure, Models
Decision of Real

Rules ‘\\__‘_—__/_/ Waorld

Figure33: Modelling process embedded in dynamics of a system [100]

3.8.1 Endogeneity and Feedback

Richardsor{135] sugges that he utmostprominentcharacteristicef the system dynamics
method are indisputably stocks and flows and feedback loops. Thesperceptible
fundamentalstick outandgraspour attention. But it ismportant to notehat feedback loops

are aresultof the endogenous point of viel35]. According toRichardson135], Figure
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34 demonstratethe idea. On the left is @epictionof a modestcausal system, with causal
elementsextending outside the system boundary. The dynamics of variables Are
engenderegbartially by the interplay among he elementsvithin the system boundary but
originateprincipally from variables P, Q, R, and S outside the boundary. The dynamics of

this system arengendere@xogenously by forces outside the system boundary.

Richardsor{135] on the right is an endogenous view, in which the dynamics of varialiles A

E are engenderecxclusively from the interplay among tle variables,inside the system
boundary Consideringan endogenous point of viawggerscausal influences to form loops
without loops, all causal influences woubiint to dynamic forceexternalto the system
boundary. Feedback loops thus enable the endogenous point of view and give itestructur
[135]. Sterman [96] proposes thiasystem dynamicsattemptsto discover endogenous
explanationd or phenomena. T h ienpligsdemdrgingfernadne gvweintohuisro.
endogenoutheoryengendershe dynamics of a systetinroughthe inteplay of the variables

denotedn the model

S
\
4 \ N e ™)
P__"A B A-—-""“"'"-'B
\ \ //
E E
/\
Q ~D ¢ o ¢
\. \ / J/ . J
\/
R

Figure 34: Left: Exogenous view of system structure; causality traces to exiafiugnces
outside the system boundary. Right: Endogenous view; causality remains within the system

boundary; causal loops (feedback) [139]
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3.8.2 Casual Loop Dagrams

Morecroft[97] postulates thad causal loop diagram issehematidool for systems thinikg
researcherssuch diagramdlustrate thecauseandeffect relationsand feedback processes
Haraldsson138] suggests tha€CLDs (Causal Loop Diagramgyonouncereality through
interconnectionsamongstvariables and howthey produce a dynamic circulareffect
According to Haraldssonet al. [139], CLDs are a meansfor methodically detecting
examiningand communicating feedback loop structures. It is systematic thinking and enables
thecommunication of complex information inésimplified circular loop feedback structure.

CLD is a tool that promotes continuous thinkid&9].

Sterman[96] proposes thaCausalLoop Diagrams (CLDs) aragile andvaluabletools for
schematisinghe feedback structure of systems in aeglm Causal diagrams asketches
thatillustratethe causainterconnectednedsetweenvariables with arrows from a cause to
an effectFigure35 abridgeghe explanation®f interconnectednegsmlarity. Purwantcet al.
[140] state that thebility to distinguishthe arrangemenbf systemsandto detectmain
feedback loops in aescriptive CLD can offer qualitative evidenceabout their typical
dynamic behavior. Therefore, when systems are eatessivelyntricate it may be possible
by observing at the CLIevel to determine the behauio of some of thevariablesbefore

guantitative modiing.

Stermarn96] suggest that variables armterrelatecby causalnterconnectednesshown by
arrows. In Figure37, the birth rate isnfluencedby the population and the fractional birth
rate. Each causaiterconnectedness allocateda polarity,a positive (+) oranegative {) to
show how the dependent variablaries when the independent variable changes. The
significantloops arendicatedby a loop identifier whicllisplayswhether the loop is positive
or negativdeedbacklt is noteworthythat the loop identifierarrelatesn the same direction
as the loop to wilch it corresponds. IRigure 36 the positive feedbaatoncerningoirths and
population is clockwiseorresponding with itboop identifier; the negative death rate loop is

anticlockwisealong with its identifier.
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This view is supportedy Purwantoet al. [140] who propose thatni intricate systems,
amalgamationsf positive and negative causalationsmay form feedback loops. There are
two fundamental fedshck loops balancing (negative) and reinforcing (positive) loops.
Characteristically a balancing feedback loomontains causal relationships which
cooperativelytry to diminishtheincongruitybetween theresenttate andhedesired state.

Consequentlyreinforcing feedback loopsequentlyillustrateenduringtrends of growth or

decline.
Notation Description Example
: change in A, causes change in B | Temperature ,_\' Evaporation
‘\/“\ in the same direction. IfA
" B | increases/decreases, B also Cultivated * Water demand
. /‘ﬂ\
Connector increases/decreases land
- change in A, causes change in B | Infiltration ——a& Run-off
‘\’ \B in the opposite direction. IfA )
) increases/decreases, B also Groundwater — &, Pumping cost
Connector increases/decreases table
or Reinforcing or positive feedback T \’
" loop, if it contains an even : N\  Populat
: : Birth Rat opuanon
@ @ number of negative causal links S ‘e ‘R' /
or Balancing or negative feed back g
loop, if it contains an odd : -\ Desth Rate
@ G’)/* number of negative causal links P “l‘t"" 41-3 ) /
+°F Delay, the situation when the _*ﬁ +
— N —7/~ | systems respond slowly in & T
certain condition - ""g) ke Harvest Rate
ITowWmg

Figure35: Graphical notation and polarity of causal relationships [144]

Stermar{96] notes that @aausal diagrarentailsvariablesinterconnectednegkrougharrows
representinghe causal influenceamongsthe variablewith the significantfeedback loops
identified in the diagramDelgadeMaciel et al. [141] suggest thaCLD usesdiagramsto
classify feedback loops. In thidiagram an arrowsignifiesthe causalnterconnectedness
between some variable§he graphin addition has a polaritywhich signifiesthe kind of
influence, positive or negative. FiguBé depicts the relations between two variables and
theirpolarity. Figure36depicts a simple representation of a CLD rtthis instanceit reveals
that thepopulation increase istrengthenedy the numberof births while the numberof

deathgdiminishesthe population antnpedeghe effect of the reinforcing loop.
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Causal link Polarity

e
A B

Variable Variable

Figure36: Polarity between two variables [145]

TN TN

Births R Population B Deaths
CY - /
\__/ \.___ﬂ-"/

Figure37: A simple casual loop [143]

3.8.3 Stocks and Hows

landolo[142] argues thaBystemDynamics (SD)nodek can besvaluatedhrough simulation,
which is conceivableafter thecreationof a Stock and Flows Diagram (SFD)n&SFD is a
guantitativevaluationof the system. The Dynamics of the systememakedin the SFD,and
the modelonstructionis arrangedhrough theelaboration of equations thptonouncefhiow
the variables armterconnectedavith othersand how théuild-up process is determined by the
change in the flowfuctuatingthe state of the system leve@@gano [143] proposes thabne

of the chief confinesof CLDs is the failure of CLDs to comprehendthe stockandflow
structure ofasystem. A stock is thieuilding block of any system. Stocks are tegsential®f
the system that can Iperceivedsensegdcalculated or measured at any given time. A system
stock is araccretionof material or information that has built up over timeeminiscencef
theantiquityof fluctuatingflows within the systen®3]. Ogang143]further argues that stocks
change over timéntough the actions of a flow. Flows are filiiand draining, births and deaths,

procurementsand sales, growth and decagaymentsand withdrawals,triumphs and
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disappointmentsA stock, then, is theurrentreminiscencef the antiquity of changing flows

within the system.

Meadowg 93] proposes that Figui@8 depicts stockslepictedas boxes and flondepictedas

arroch e a d e d fléwing ipte & aut of the stocks. The small T on each flodicatesa
Afaucet; 0 It can be turned higher or | ower,

flows emanatefrom anddisappear

A source or sink either has arfinite, unchangeableoncentration or &asinthat is outside

the boundaries of the systamder investigation

D U NN B M

inflow outflow
Figure38: Simple stockandflow diagram [96]

As depicted in Fgure 39, the volume of wood in the living trees in a foresstieck. Itsinflux
is the growth of the trees. Itiepletionsare thenormal deaths of trees and thdarvest by
loggers. The logging harvest flows into another stookgceivablyan inventory of lumber at a

mill. Wood flows out of the inventory stock as lumlbteat issold to customers.

logging
inwci)v?r?g lumber
inventor
trees Y lumber
growth tree sales
deaths

Figure39: A stock of lumbelinks to a stock of trees in a forest [96]

Sliwa [144] proposes that stocks aessentialin producingthe dynamics of systemsand
suggests that stocktustratethe state of the system aptbvidethe sourcefor their actions.
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Theevaluationof a problenresolutionis principally grounded on the stocks' values. Stocks do
not have to b@erceptible stocks can bdefinedas representing thaccretionof information
experiencejnvention contagionsimpetus or professedquality of a productSliwa [144]
further proposes that stocks are important ferfdllowing reasons:

1 Stocksoffer systems with inertia and memory; they accumutaséoricalevents and
canvary because ofhe net value oinflux anddepletion
Stocks are the source of delays

Stocksdetachrates of flow and creanimbalancen a problem

3.8.4 Mathematical Approachto Stocks and Flows

Sliwa [144] argues thastockandflow structures have an exactscientific meaning. Stocks
accrueor integrate their flows witthe equivalentintegral equationasdenotedn Equationl

below:

St ock (t) i Gutflaw) ((t) +rSfotk ¢iyv Equationl

Where (t)=final time, (dt)=time interval,-{t) = Preceding time moment

Sliwa [144] proposes that the expressiStock (t -1) offersv ar i a b | eecollegtio® h a A
assuringhat the stock variable does moterlookits precedingstate. Stock varkdestransform

relative tothe net flow into it; consequentlythe netproportionof change of any stock is its

inflow minus itsoutflow, defining the differential equation:

d(Stock)/dt = (Inflow Outflow) (t) Equation2

Consequetty, Sliwa [144] arguesan equivalenstockandflow can be effortlesslgonstructed
from any system of integral or differential equatiamsl in additiona stockandflow map of

theequivalentintegral or differential equation system canengendered
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3.9 System Dynamics Approach in Technology Adoption

Maldonadcet al.[136] note that gnamics of innovatiomndtechnology adoptiohave been
moddled employing system dynamigsand proposehat according to thes8D models,
diffusion proceses are characterised by HAamearity as innovations are communicated
through certain channels over time. Timtial categoryto adopt a novelnnovationis
innovators in theontext of research undeken byRogers (1962) and they are followed by

imitatorsat different levels of the product life cyctangingfrom early majority tdaggards.

Sterman[96] notes thathe rate of probabilityof adopting aninnovationtrail a contagion
processanalogougo epidemics[96], andthatthe demand by innovatorsntensifiessales
anddiminishesthe potential market (or potential adopteais)they havb e c o me fii nf ect
as thepropottiono f A a dsurgds @emand bymitators increases as well, boosting total

demand and sales and reducihg potential markdtLl36]. The aloption process depends on
numerousaspects beyond fAsocial imitationo, includirtr
the institutional sid¢136].

Figure40depicts a&CLD together withthe significantfeedback loops of innovation diffusion

and technology adoption.
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_ adoption by
."/R * innovation
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adoption by demand by +demnd
imitation innovators ____,/'/'*‘
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I\k\__.“/'ll
adoption by

+ market potential

demand by
imitators

Figure40: Key feedback loops in the dynamics of innovation diffusion [140]

Sterman[96] contendsthat the behavar of a systemascendsfrom its structure. That
structure consists of the feedback loogmcks,flows, and nordinearitiesformed by the
intemplay of the physical and instititnal structure of the system with thdecisionmaking
processes of thplayersacting withinthe systemThis phenomenon of the behamicof a

system in a dynamic setting is depicted in Figtkebelow.
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Figure4l: StockandFlow diagram for the dynamics of innovation diffusion [140]

Mokgohloaet al. [145] arguethat in contrast to a dynamic environment charaséetiby

"causality,” which isthe core idea of a system thinking approach, traditional technology

adoption models are characsed by "linearity,"” which is the antithesis of that. A linear

approach to digital transformation and technology adoption is ineffective in the postal

industry due to the several players and their frequently conflicting interests. A systemic

approach is therefore necessayen[146] proposes thathe adoption of new technologies

is the consequence woftricate interactions and feedbatgking place in a dynamic context.

It involves intricate
decisiakers and

Adoption is a widespread practice that spans many a@ons.
exchanges and feedbacketween businesses, IT companies,

policymakers.

The postal industry in Southern Africa good candidate for a systatgnamic approach to
technology adoption due to mandate, policies at international, continental, regional and
national levels; interests from various stakeholdersh aggovernment, regjators, unions,
managementand society at large with opposing interests in a dynamic setting. Therefore,
System Dynamics modteng is relevant formoddling the technology adoption ardigital
transformationdrivers and barrierén the postal sector indsithern Africa andhe postal

sector in develoig countries at large.
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System Dynamics wasreferredas theapt moddling approach in this researahmainly from
insights gained from the literature review. The adoption and diffusion processes can be
compared tehecomplex contagion proce$$03] in naturebecause the adoption and diffusion
processespeciallyin the highly regulated postal sector in Southern Afeea beviewedas a
complexphenomenon buttresseg multiple stakeholders with competing interesigerating

in an environmentvith respective inhibitors and enablers that interjptag dynamicsetting.

3.10Problem Articulation

Stermar[96] proposes thatroblem articulations themainphaséan the modding processAt

the problem articulatiorphase the problem under study shoulshdoubtedlybe expressed

together with the aim agoal of the modellt is at this pointhatthe variables that will be used

in the modding effort are distinctly identified, and which variables are endogenous,
exogenousand those that are exclud&ystem dynamicpursueendogenouslucidationgor

phenomena. Thewor d fAendeansgimaousd ng from within. o AN
engenderghe dynamics of a systers a result othe interplay of variables andagents

represented in the modé@i6].

As articulated in the problem statement in Chaptéhd calamities that have befallen DPOs

in Southern Africa have triggered thear collaps®f the sector owing to poor performance

on the 2IPD This is supported by the score of each Post in Southern Africa obtained on the
2IPD.

The deficit in performance by SADC DPOs is fueled by an overabundance of factors which
includes rigid or rather otaf-date business models that are not adjusting to the digital age
and associated technologies that are disrupting present business models enorfheusly
outdated business models cannot contend in the 21st century and thsimehi@tmajority

of DPOs n Southern Africa posting losses yearand year out. The lack of financial
sustainability of the DPOs leaves the respective governments in their respective countries

with no option but to bail out these institutions, which becomes a burden to taxpayers.

3.11DynamicsHypothesis
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Hassan[147] argues thathte dynamic hypothesis is abstracimodelarchetypallycomprising
aCLD and subksystem diagram thaxamineghe system qualitativelYA dynamic hypothesis

is a theoryrelating toa structure that is in existentlat creates the reference mo¢ib43];
[148], it is a functioningtheory ofthe mannear paricular problemdeveloped96] which can

be statediocally, as aCLD, orfinally as an SFD[143]. Thedynamic hypothesis developed is
beneficial as it can be uskd to establisthe system boundary (what can be included and what

can be excluded in theodel).

Thepoor performance of the postal sector in Southern Africa on the Integrated inBestal
Development (2IDP) anDigital Readiness Index can be ascribedifferent dynamic factors
that are at play. These factavereelucidatedandtheresultant emergenad themeghrough

a rigorous process @rounded theory researchhis research creates a ssystem diagram
and conceptuamodel to explicate the big picturef the postal sector in Southern Africa.
Moreover, the qualitativenodelwill be transformednto a quantitative system dynamics model
with respective stockand flows. The dynamic hypothesis is further restated in Chapiex 5
process of eliminating duplications and streamliningetimergent dimensions.

Theinitial dynamic hypothesis is that the adoptionrafustry 4.0 technologies will improve
thefinancial sustainability of the postal sectdhis hypothesiss further refined in Chapter 4
to take into cognisandleinsights gained from theonceptual modehat wasdevelopedand

was a precursor tine development of the stoekdflow system dynamics model.

3.12 Model Development andDesign

The model structure may be constructed to embloelynteractiorof both barriers andrivers
that are at playn the adoption of technology and digital transformatima dynamic setting
Thesevariables (drivers and barriers) are causally and mathematically conasqieesented
in the Causal Loop Diagram (CLD) andSystem ArchitectureMap (SAM). The Anylogic
softwareis employed in developing the systermdynic modeland permits for a rigorous
engagement with the practitioners in the postal sectoteract with the model and simulate
scenariosThisrigorous engagement allows theerefinement of the model to closely represent

reality.
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3.13Model Testing andValidation

Roy and Mohapatrfl49] suggesthatmodel validation is aital featureof any modelbased
approachin particular with a systen dynamic approachandvalidation of models is one of
the most important phases in the process of sydtgramicq150]. Model validationis @ s e t
of procedureenvisionedto validatethat models ar@erformingas anticipated in line with
their design objectives and busises u §181% The purpose of model validatiasito assure

that there are no inconsistencies between the model and the dynamic hypbH2gsis

Fonnesbeck65] proposes thaesting permits the user and mbdeto cultivate confidence in
the model as a useful and appropriate decisiaking tod. Validation of the system dynamic
modelis relative to the degree the uséli ses the moddbr decisionmaking in the context of
theareaunder studyAs the modelindergoes numerous rigorous tetttg, user and modler
earn trust in the modednd where the model underperformiscan be refined and adjusted

accordinglyuntil the user trustthe model as a close reflectimirror) of the realworld.

Stermar{96] proposesavenkey tests for evaluating dynamuodels which aréheboundary
adequacyest, structure assessment teditnensionalconsistency tesparameter assessment
test,extreme conditionsest behaviar anomaly test, and sensitivity analysis t8stble 26

articulates thesevenkey tests for evaluating dynamic models.

Table26: Tests for theassessment of dynamic models [100]

Test Purpose of test

Boundary adequacy test | Are the significant notions for addressing the proble

endogenous to the mod=pture@

Does the behavio of the modelvary significantly when

boundary assumptions are relaxed?

Do the policy recommendationgary when the mode
boundary is extended?

Structure Assessment Is the model structuren line with the relevant descriptive

acquaintancef the system?

Is thelevel of aggregation appropriate?
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Does the modelobey basic physical laws such

conservation laws?

Do the decisioguidelinescapture the behawvib of the actors

in the system?

Dimensional Consistency | Is each equation dimensionaltgliable without the use of

parameters having no reabrld meaning?

Parameter Assessment Are the parameter values consistent with relevant descri

andmathematicaknowledge of the system?

Do all parameters have reabrld equal®

Extreme Conditions Is each equatiorsensibleeven when its inputs take ¢

extreme values?

Does the modeleply conceivablywhenexposedo extreme
policies, shocks, and parameters?

Behaviar anomaly test Do uncharacteristibehaviars resultwhen assumptions ¢

themodel are changed or deleted?

Sensitivity analysis test Numerical sensitivity: Do themathematicalvalues alter
significantly when assumptions about parameters, boun
and aggregation are varied over ttenceivablerange of

uncertainty?

Behaviaral sensitivity: Do the modes of behauio
generated by the model changmeaningfully when
assumptions about parameters, boundary, and aggre(

are varied over thprobablerange of uncertainty?

Policy sensitivity: Do the policy implicationsvary
meaningblly when assumptions about paramet
boundaies and aggregation are varied over the plaus

range of uncertainty?

The data collected and analysed in the previous chapter through a grounded theory approach
resulted in ten key variables that will be used in the subsequent chapter to develop the reference
modes which depict the problem and inform the dynamic hypothesis.a8t€®) describes a

reference mode asset of graphs that generates the behaviour of variables over a period. These
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reference modes could be oscillatingshaped growth, exponential growtiirowth with

overshoot, and overshoot and collapse, and are depicted in Figure 42.

Exponential Growth Goal Seeking S-shaped Growth
Time — Time — Time —
Oscillation Growth with Overshoot Overshoot and Collapse

Time — u/\ — —Thne — Time

Figure42: Common modes of behaviour in dynamic systems [100]

After the model has beererified, usingapplicableassessmentndproceduress outlined in
Table 26, all stakeholdersn the moddling process areconvincedthat the modelmeets
specifications and is a mirrasf reality. The mod#der can thenaugment the model with
leadershipinterventions that can lead the implementation ofpolicies within thesystem.
Fonnesbeck65] suggestshat the intricacieselatedto dynamic systems makedhallenging
for managers taomprehendvhat effectstheir interventions will have in the systeamd as a
result the modder should explore management interventions uddesrgentconditions and

contexts.

Goodmanagersind leadersould formulate poliesthat seem beneficiah the shorterm,but

over the medium to long termnintended consequences take hold giving rise to other problems
within the system boundaryn the othehand,decisions that appear bad in thlgortterm
couldturnoutto be good in the medium to long term. System dynanaiddling is geared to
solvethis type of challeng€elhe valueof a systerrdynamic approach to digitelansformation

and technology adoption is a reduction in uncertaifity various policy actions and

management actions
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This researckvas aimed tassistingpolicymakers and administratdmsoptimise policy design

and managemeattionsin a dynamic settingriven by volaility, uncertainty,complexity,and
ambiguity (VUCA)to make informed decisions that will improve the performance of the postal
sector in the context of thietegrated index on postal development (2IPD) and digitalmeadi

index forlong term sustainability of the postal sector in Southern Africa.

3.14 Chapter Summary

This chapteiarticulatedthe research methodology adopted in the stutich discussed the
philosophical worldview, the research approach, the reseatdtegy, the research
methodological chak,and as well as the data collection procedaresdata collection tools.

A qualitative research design was sétiin this study guided bthedeployment of a Grounded
Theoryresearch strategyhich was used to engage with secondary ttata both academic
literature and industry reportsatwerereviewed in Chapter.Z'he philosophical worldview
adoptedis interpretivismiconstructivisn of a qualitative grounded theorynductive (theory
building) approach where secondary datarevsourced fromindustry reports and related
academic peereviewed lterature The grounded theory method was used to develop emergent
dimensions that underpin digitalahsformation dynamics in the postal sector in Southern

Africa.

The grounded theorfgndamentals, data gatherjmata analysisand emergertheory (he ten
dimensionssariable$ weretailed by a thorough articulation of systems dynammaesddling

as themethodology adopted to quantitativetyodel the interaction of the variables in a
dynamic settingand comprehend feedbacksulting from the interaction of the ten variables.
The fundamental concepts andderlyingprinciples of system dynamiegere articulated in
depthincluding stages to b®llowed in model development such asoblem articulation,

dynamic hypothesisnodel developmenand designandlastly, model testingand validation.

The emergent dimensions were used to develdpnamic model archetypical tiie digital
transformation and technology adoption dynamics in the postal sector in Southern Africa
employing the System Dynamics mddey approachin this studydata vereinitially gathered
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through an exploratorgtudy utilsing grounded theory and thedeployed to develo@a
conceptualsystem dynamics model whicthrough rigorous testing bgractitioners in the

postal sector in Southern Afrida refined into a systemlynamics simulation model.

The next chaptepresents and discusses tmnceptuamode] the causal loop diagramihe
emergent stockshe emergent causal lodm|gram,andtherestated hypothesiaswell asthe

guantification of variables arttie mathematical expressions that definentioglel.

CHAPTER 4: MODEL CONCEPTUALI SATION
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4 .1 Introduction

This chapter commencesth asummaryof the datagatheringand dataxaminatiorthat were
articulated in the preceding chapté&his chapter elucidates thariables (categories) that
emergedfrom the grounded theory research procahke variables will be employed to
constructboth thequalitative and quantitativenodels which are the subject of discussion in
this chapterThis chapter provides a genedonceptuaimodel overview that describeshe
interaction of the variables in a dynamic setimthe form of a susystemdiagram.Ten main
subsystemg&omplete thevhole system andre adoption, digital ecosystemdjgital culture,
shared vision, digital investmemfperational excellence, digital capabilities, customer insights,

diverging interestsand digital competitiveness.

The system dynamics approastcessitatetheresearcher tanearththe substantiglcollected
systemelementghatimpactthe problemunder investigationAs deliberatedn the previous
chapterthere are tepategories (variablet)atarosefrom the grainded theory research which
are: adoption, digital ecosystenshared visioncustomer insightsgigital culture,diverging
interests, digital investment, operational excellence, digital capabilitieand digital
competitivenessDiverging interestsdigital culture and customer insightendogenously

affect (positively or negativelygach of theskey processes.

The factorsas depicted in Figu3, areentwinedin a loop. Tlke development of the loopsen
the one handgffordsan endogenousucidationfor behaviar andpermitsthe system structure
to determinebehaviar instead oexogenous variables that externalterminebehaviarr. As
explained aboveendogenous variables (inside the boundargiligital culture,shared vision,
adoption, digital investment, operational excellenaigital capabilities, and digital

competitiveness.

Exogenous variable®n theother handentail a digital ecosystemgliverging interes and
customer insightsThe exogenous variables are eogenderety endogenousariablesbut
they inluencethe endogenous variables. The exogenous varideesibethe settingwithin
which the postal sector operatbst over which theDPOshave no direct contrgldepending
on the context some of the variables candr@logenousut, in another dimension, could be

exogenousThe endogenous amXogenous variables are depicted in Tadle
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Table27: Endogenous anelxogenous variables

Endogenous variables Exogenous variables
Adoption Diverging interests
Shared vision Customer insights
Digital investment Digital ecosystem

Operational excellence

Digital capability

Digital competitiveness

Digital culture

This chapter further articulates the stocks and flows construction of the simulation model of
digital transformation dynamics and complex policy analysis and design in the postal sector in
Southern Africa. Quantitative facets of system dynararesexplained on the mathematical
approach through the application of differential equations to stodflow variables in a
system simulation depiction. Herein, the thorough model is classified into eightaigds:

shared vision, digital culture, digital investment, operational excellence, digital capability,
digital competitiveness, digital ecosystem, addption of digital technologies among postal
stakeholders. Diverging interests and customer insights are exogenous variables but are

inputtedinto the system and interact in a dynamic setting with endogenous variables.

Thesesubmodels incorporate stks, flows, and influencaterconnectedneghbat flows into

flow variables as articulated in Chapter 3 and Chapter 4. The formation of block models is
based on the Ainfluenceo diagrams articul ate
been articidted in detail, an SD model in the simulated world can be developed where
recreation, testing, and investigation can ensue. In the development method, there is a
requirement that every variable is quantified (including equations) and the structure that
emeged from the dynamic hypothesis is encompassed in the framed model. The empirical data

from the systm will be used to harmonize the model with actual data from the DPOs.

4.2 ConceptualModel asa Sub-system Diagram
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The conceptual model is the initial si@pmnodédling digital technology adoptiodynamics in
the postal sector in Southern Afriedath system dynamicslhe vital system components are
all exhibitedand articulated as espoused in the variafflesse include both endogenous and
exogenous variables and some of the variabéedd be classified as both endoges and
exogenouslepending on the context and perspecti®gstem dynamics molimg is utilised

as thecoretool of analyss from a strategic perspective in this reseancthe context of the

postal sector in Southern Africa.

The conceptual modeak depictedin Figure43. The subsystemdiagram emanates from the

grounded theoryesearch process in which the ten dimensions (variables) emerged

Entrenches Qtals
Digital Quiture 1
Enables
»  Operational Hficiency
Enhances
Fadilitates
Drives
Enhances 4 Y
| \4
Shared Vision — . g iti
,  DgEmysen |4 Rl T Digtal Capabilies Pt Cmpetivenes
(UPU-Sandards and systems) €
| Ensures
Triggers
Improves Leveraes Develops
Qurtalls
Adoption
Qustomer Insights Diverging Interests
(Stakeholders)
Qurtalls

Figure 43. A conceptual model overview of digitedansformationdynamics for the postal

sector in Southern Africa
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The proposed conceptual framework presented in FigBienotesthe illumination of the

insights and subsequent synthesis of the grounded theory research which was elaborated upon
in the precedingchapter The Universal Postal Union (UPU) endeargoto create a digital
ecosystem through its business processes, standadisystemsn which the postal sector
transactsThe digital ecosystem entrenches a deep digital culiatenableshared visionA

shared visions leveraged througbustomer insightsAdoption of the systems, standards, and
protocols of the UPWvhich epgtomizes the digital ecosysterantrenches a deep and robust
digital culture. A robust digital culturen the other haneénhances the digital ecosystem and

enables a shared vision.

Anunambiguous shared vision amongst stakeholders adnperational efficiencies and triggers
digital investment.Digital investment develops digital capabilities and on the other,hand
operational excellence enhances digital capabilities. Digital capabilities ensure digital
competitiveness which incorporatezctors such as digital innovation and digital disruption.
Diverging interestareilluminated in red solid lines and thegnoteinhibitors ranging from
institutional toorganisatioal, inhibit or rather curtail a shared visiaigital culture anddigital
ecosystenand ultimately negatively affect the path towards digital competitiveness. Customer
insights, digital ecosystenand digital culture are inputs to a shared vidioat ensures the
development of digital capability through operational #goee and digital investment which
results in digital competitiveness. It is crucial to mitigate diverging interests to achieve
competitivenesthatembodies the financialustainability of the postal sector.

At this stage, the dynamic conceptualodel 5 employedas a framework toobtain
comprehensionf theinteractionof the ten variables in dynamicsettingin the context of the
postal sector in Southern Africdhe conceptualmodel elucidatesthe logical relationship
betweenvariablesand is a critical stepwards the construction o system dynamic model to
simulate he interaction andesultant dynamicat play between diverse variables in a dynamic
setting It is the study that intensito develop thesystem dynamicsnodel and validate the

appropriateness of tvariables andherationality of theinterconnectedned®etween variables.

The postal sector has besmnnectingoeople and society at large fmore than aenturyand

has been a pillar of society ftre longest time. The digital apas disrupted business models

in all sectors of society and the postal sector isimaisceptiblgo thesestrong currents of
changelt is, therefore critical that the postal sector in Southern Africa as a casing point adopt

digital technologes and embrace digital transformation with the necessary urgency to ensure its

130



long-term sustainability.It is often wrongly assumed that the postal seistarn the dectie
because of pipeline efficiencies within lisisiness processeldowever the facts point to a
completely different directiy the postal sector is facing momentous crisi®ecauseof
fitectonic sifts0 i n t plaxe anshift steerad biyt.0, a shift from the industrial age to the
digital age.

4.3 CausalL oop Diagrams

Hassar{147] suggests thatsalefined insystem dynamics causal loop diagram also branded
asaniii nf | uenc e padanteechniquentoexplicily illastrate the dynamic feedback
relationship betweevariableswithin each suksystemThis view is reinforced bipuggan153]
who advances thatfaedback loop is a chain sphericalcausalinterconnectedness which
the level of a stock affects a flow, which in turn alters sbheck In contrast to model
conceptuabation or subsystemdiagram the causal loop diagrapermited the researchen
distinguish the variablesand respectiveinterconnectednssbetween variableghat were
employed in the simulatiomodel. The model will then be constructétrough the established

logical interconnectedneshkrough stocks and flonascontendedy [153].

The variables and parameters will be estimated based orgafite@ringand examination
articulated in the preceding chaptEntirely, the modelcomprisesen subsystem diagrams
interacting wih each other in a dynamic setting. Tee variables (categories) articulatedria
preceding section 4.2 amedoption, digital ecosystem, digital culture, shared vision, customer
insights, digital investment, digital capability, operational excellencempetitiveness
(financial sustainability)and diverging interests.

The model overviewas depicted in Figure 4%as further developed into@LD conceptual
modelwhich depictgshe dynamic hypothestd thedigital transformation dynamics in the postal
sectorin Southern Africadepicted in Figure 41 Eachinterconnectednesand loop will be

elaborated upon in Tald@8 and 29 respectively
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Figure44: CLD of postal digital transformation dynamics for the postal sector in Southern

Africa

Table28: Description of digital dynamiasterconnectedness

Interconnectedness

Explanation

Diverging interess relating to digital

culture maturityinterconnectedness

Thisinterconnectednessiggests that diverging interests in
postal sector in theegion will likely negatively affect the
maturity of digital culture. The delay mark on the loop sigsi
time delays concerning diverging interests impacting dig

culture maturity.

Diverging interest relating to digital
ecosystem capabilityterconnectedness

Thisinterconnectednessiggests that diverging interests in
postal sector in theegion will most likely affect effective an
efficient participation in the digital ecosystem. The delay

signifies time delays for the behaurao take hold.

Diverging interest relating to shared

visioninterconnectedness

Thisinterconnectednessiggests that diverging interests in
postal sector in the Region impede convergence anéhlato

a shared vision or shared purpose.
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Digital ecosystem influence on digit

adoptioninterconnectedness

This interconnectednesaiggests that the digital ecosystem
the postal sector in thegion will positively influence digital

adoption.

Digital adoption influencedigital culture

This interconnectednessuggests thatligital adoption will

interconnectedness positively influence digital culture, as more stakeholders a
digital transformation pathways; the digital culture
stakeholders will heighten.

Digital culture influence digital | This interconnectednessuggests that as the digital cult

ecosysteninterconnectedness

matures within the postal sector in tiegion, the postal digitg
ecosystem will improve significantly as more users, suppl

and aggregators become part of the digital ecosystem.

Digital ecosystm influence on share

visioninterconnectedness

This interconnectednessuggests that a sound and mat
digital ecosystem will positively influence shared vis

amongst stakeholders.

Shared vision influence on digit;

adoptioninterconnectedness

Thisinterconnectednessiggests that a convergence of purp
in the form of a shared vision in the postal sector in the re
positively impacts digital adoption by stakeholders of the p
sector in theegion.

Digital culture influences shared visig

interconnectedness

This interconnectednesassserts that a maturing digital culty
will augment buyin and unity of purpose through a sha
vision amongst stakeholder participants in the postal sect
theregion.

Shared vision influences operatior

excellencanterconnectedness

This interconnectednesasserts that a shared vision amor
stakeholders and decisiomakers in the postal sector in t
region will heighten operational excellence within the busif

processes of the postal sector inrigion,

Shared

investmeninterconnectedness

vision influences  digiti

This interconnectednesssserts that a shared vision amor
stakeholders and decisiomakers in the postal sector in t

region will trigger investment in digital technologies.

Digital investment influences digits

capabilitiesntercomectedness

This interconnectednesseveals that investment in digit
technologies in the postal sector in tlegion will ensue in

increased digital capabilities within thegion.
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Operational excellence influences digi

capabilitiesnterconnectednes

This loop reveals operational excellence in the postal sec

theregion will boost digital capabilities within thregion.

Digital capabilities influence digits

competitivenesandinterconnectedness

Thisinterconnectednessserts that the more the postal ser
is digitally capable, the more digitally competitive is the po

service.

Digital competitiveness influensealigital
ecosystem capabiliymterconnectedness

This loop reveals that digital competitiveness wibispively
influence a robust digital ecosystem.

Customer insights influence shared vis|

This interconnectednesseveals that the incorporation

interconnectedness customer insights as in the voice of the customer will pusl
postal industry in theegion to find a unity of purpose espous
as a shared vision amongst stakeholders in meeting
exceeding customersdé requi
Digital competitiveness capabilif This interconnectednesseveals that digital competitivene

influences adoptioninterconnectedness

capability will positively reinforce adoption.

Table29: Description of digitatransformation dynamics loops

Loop

Explanation

R1: Diverging interestsglecreasing
digital ecosystem capabilHgigital
ecosystem capabiligew revenue

streamsdigital competitiveness.

This loop suggests that increasing diverging inter
amongst stakeholders will reinforce a decreay
digital ecosystem capability which will curtail ne
revenuegenerating streams and negatively impg

digital competitiveness.

R2: Diverging interestslecreasing
digital ecosystem capabilHgigital

ecosystm capabilitycost
streamlining digital
competitiveness.

This loop suggests that increasing diverging inter
amongst stakeholders will reinforce a decreay
digital ecosystem capability which will curtail ces
streamlining and dagit

negatively  impact

competitiveness.
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R3: Diverging interesticreasing

digital ecosystem capability

digital ecosystem capability
catalysis of adoption speedigital

competitiveness

This loop suggests that increasing diverging inter
amongst stakeholders will curdtaan increasingly
digital ecosystem capability which will slow down
bring to a grinding halt adoption speed and negati

impact digital competitiveness.

R4: Diverging interestadoption

digital investmendigital talent

digital capabilitiesincreasing
digital ecosystem capabilHgigital
ecosystem capabilitgew revenue

streamddigital competitiveness.

This loop suggests that increasing diverging inter
amongst stakeholders will curtail digital investme
which will reduce digital talenf lackof digital talent
will reduce digital capabilities which in turn will rest
in a decline in the capability of the digital ecosyst¢
A decline in the capability of the ecosystem will cur
new revenue streams and negatively impact di

competitivenss.

R5: Diverging interestadoption
digital investment digital talent
digital capabilitiesincreasing
digital ecosystem capabilHgigital
ecosystem capability cost
streamliningdigital

competitiveness.

This loop suggests that increasidigerging interest
amongst stakeholders will curtail digital investme
which will reduce digital talenf lack of digital talent
will reduce digital capabilities which in turn will rest
in a decline in the capability of the digital ecosyst¢
A decline in the capability of the ecosystem will curt
coststreamlining measures and will negatively imp

digital competitiveness.

R6: Diverging interesadoption
digital investmendigital talent
digital capabilitiesincreasing
digital ecosystensapability-digital
ecosystem capabilitgatalysis of
adoption speeddigital

competitiveness.

This loop suggests that increasing diverging inter

amongst stakeholders will curtail adoption

stakeholders which will trigger a reduction in digi
invesments which will reduce digital talerk. lack of
digital talent will reduce digital capabilities which
turn will result in a decline in the capability of t
digital ecosystem. A decline in the capability of 1
ecosystem will slow down the catalysi§ adoption
speed and will digit

negatively  impact

competitiveness.

R7: Diverging interestadoption

digital investmendigital

This loop suggests that increasing diverging inter

amongst stakeholders will curtail adoption
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infrastructuredigital capabilities | stakeholders which will curtail digital investmenss.
increasing  digital  ecosyste| lack of digital investments will reduce digit
capability-digital ecosysten| capabilities which in turmill result in a decline in the
capabilitynew revenue strean| capability of the digital ecosystem. A decline in {
digital competitiveness. capability of the ecosystem will curtail diversificati
into new revenue streams and will negatively img

digital competitiveness.

R8: Diverging interestadoption | This loop suggests that increasing diverging inter
digital investmentigital | amongst stakeholders will daid adoption by,
infrastructuredigital ~ capability | stakeholders which will curtail digital investments.

increasing  digital  ecosyste| lack of digital investments will reduce digit

capability-digital ecosysten| capabilities which in turn will result in a decline in t
capability-coststreamlining capability of the digital ecosystem. A decline in |
digital competitiveness capability of the ecostem will curtail cost

streamlining measures and will negatively imp

digital competitiveness.

R9: Diverging interestadoption | This loop suggests that increasing diverging inter
digital investmentsligital | amongst stakeholders will curtail adoption
infrastructuredigital capabilities | stakeholders which will curtail digital investmer
increasing  digital  ecosyste| which will lead to poor digital infrasticture A lack of
capability-digital ecosysten| digital infrastructure will reduce digital capabilitic
cgpability-catalysis of adoptiol which in turn will result in a decline in the capabil
speeddligital competitiveness of the digital ecosystem. A decline in the capability
the ecosystem will slow down the catalysis of adop
speeds which will negatively impact digita

competitiveness.

4.3.1 Digital Ecosystem
DPOshave beenconfrontedby widespreadchange over the past few years. It has become

indispensable foDPOsto deployemergingtechnology to responefficiently to the evolution

of customer needshich areshifting rapidly as the digital age takéee grip of every sector in
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society Consequentlythe Postal Tecmology Centre (PTC)connectstechnology and the
shifting requirementof DPOsby taking the pole position as the provider of chdicelT
solutions, applicationsnd servicethatfacilitate the distributionof international and national
postal servicegl54]. The PTC hasver a decade developed

(a) The sstainabiliy systemcompriesthe OSCAR Online Solution for Carbon Analysis
and Reporting OSCAR) tool which is made availabléy the UPU to measure and
scrutinisethe carbon footprint of DPOs.

(b) Postal PaymentsSystem(PPS)is a complexplatform thatcomprise (i) POST*Net
designed in & adaptablemanner to ensurefficiency and ensuresvailability and
speedy processingii) UPU Interconnection Platform (UPU IP) web services
interconnectedneds other payment databasestantaneouslyiii) Securedlransfer
of Electronic Financial Informatio(68TEFI) which is a afeplatformto transfer postal
payments(iv) Financial Electronic iquiry System (FEIS) is a web application for
generatingconveying receiving tracking and resolving international postal payment
inquiries. (v) PPS*Clearings a computerisedand sfe settlement slution between
DPOs

(c) The mail systemcomprises(i) Domestic Postal System (DPS), DPS manages mail
events (tracking) @henationallevel ands also equipped with point-of-salemodule.

(i) International Postal System (IP@&hich comprise of IPS Line of products that are
comprehensiv@nternational mail management applications theggratepostal value
chain operational processegh Electronic Data Interchangeessaging int@ singe
application. The IPS Line of products prowdemeangor DPOsto have greciseand
completeview of productmovementthrough the postal value chaamd finally to

customs

The Universal Postal Uniompostal digital ecosystemintegrates the postal sectand
interconnectedness the postal sectao collaborate and conduct businegsoss the postal
value chain, it furtheallowsthe postal sectdo integrate key clientand stakeholders such as
customs authoritiemto the €osystem to facilitate transactioi®esignated postal operators
and key customers are integrated into the ecosystem through Application Programming
Interfaces (APIS)to ensure interoperability betweeélesignated postal operators and customer
systems with the UPU digital ecosyste®everal apps are available for different products to

facilitate web and mobilaterface with the UPU eccsystem
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The postal digital ecosystemfacilitates the digital economy as well as digital postal
development. The dgital ecosystem encompasses companies, persons, information,
proceduresand machines and devices (loWhich can be collectively charactezd as
stakeholder®r actorsthat are connected by nuatl utilisation of the digital platfornj155).

[156] argues that digital ecosystems do®sely connected networks dlfie interacting
organisatiorthat are digitallyinterconnecte@nd aided by modarity, and that influence and
are influenced by each otherds service offer
paths: creating new revengenerating sources, streamlining cost, and catgjythe speed of
technology adoptionf157]. [49] argues that digital ecosysterage intricate and dynamic
networksof symbiotic digital technologiesconsumers, providers, aggregators, government
and regulators extendng industry boundaries to comprise assortgldyersand innovative
digital technologies from severséctors.

Dynamics and learning experiences within the ecosystem space and in the postal industry
dictatethat the desim behaviar pattern for digital ecosystem capabilityagoalseeking
approach to steady state as depictedbimvAerethe X axis istime, andthe Y axis is digital
ecosystem capability. At first, the level of digital ecosystem capability swiftly risestartd
decreasing as it moves towards the digital ecosystem capability goal value (to thegtoint th
postal organisationeendeavar to participate in the digital ecosystem). The undesired, and
frequently observed, behawopattern is a goadeeking behawur patternthatdeclines after a

solid head start.
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Figure 45. Desired and undesired reference mode behayatterns for digital ecosystem

capability

A CLD thatdescribeshe required structure that will conceivalelygendethe reference mode
behaviar overa periods proposed after the reference mode behapattern islescribedor

a variable in the system. The CLD for ecosystem capability is depicted in Figuvbich
details the structurexpectedto engenderthe envisioned behawio pattern as depicted in
Figure 4. In the context of a goaleeking reference mode behavipattern,four variables
are core in driving the desired behaviin the context of digél ecosystem capability. These
variables are digital ecosystem capability gahdjital ecosystem capabilitynanagement
interventions, digital ecgstem capability management efforts, digital ecosystapability
UPU efforts, increasing digit&acosystentapability, decreasing digital ecosysterapability,

digital investment, adoption, and diverging interests.

Table 3 elucidates the descriptions and explanatiortaadal interconnectednesgtween the
elements or rather factors associated with the digital ecosysigaility, and its casual loop
diagramis depicted in Figure® Table 3 articulates the description of theops that emerge

from the interaction of thmterconnectedness
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Figure46. CLD of digital ecosystem capability dynamics

Diverging interests

Table30: Description of digital ecosystem dynamics

Interconnectedness Explanation

Digital ecosystem capability gaa Thisinterconnectednessgveals that the digite
i nfl uence a c t o| ecosystem capability goal will likely prom
interconnectedness actors to take positive steps to attain the dig
ecosystem capability goal. Actors include
stakeholders in the digital ecosystem,
encompasses postal operators (4
managementand employees), policymaker
regulators, aggregators, technology provid

government (shareholders), and consumers
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Actors (stakeholders) influence adopti

interconnectedness

Thisinterconnectednessveals that the actior
of actors in pursuit of the digital ecosystg
capability goal will likely result in the adoptig
of various digital technologies that a

pervasive in the digital economy.

Adoption influence on digital investme

interconnectedrss

This interconnectednesseveals that as th
adoption of digital technologies grows, digi
investments are triggered to sustain

movement towarsithe digital capability goal.

Digital investment influencedigital talent

Thisinterconnectednessveals that an upsurg

interconnectedness in digital investment will yield a crease
investment in digital talent.
Digital investment influences digit Thisinterconnectednessveals that an upsurg

infrastructuranterconnectedness

in digital investmenhwill increase investment i

digital infrastructure.

Digital infrastructure influences digits

capabilitiesinterconnectedness

This interconnectednes®gveals that as digitg
infrastructure is deployed, it will increas

digital capabilities.

Digital  talent  influences  digitg

capabilitiesnterconnectedness

This interconnectednes®gveals that as digitg
talent rises, it will contribute to an improvemse

in digital capabilities.

Digital  capabilites influence a

increasingly digital ecosysterrapability

interconnectedness

Thisinterconnectednessveals that an upsurg
in digital capabilities will contribute to a

increasingly digital ecosystem capability.

An increasing digital ecosystem capabil
influences digital ecosystem capabilit

interconnectedness

This that

increasindy digital ecosystem capability wi

interconnectednessreveals al

plausibly lead to an enhanced digital ecosys

capability.

Digital ecosystem capability influence

new revenugeneréing stream's

interconnectedness

This interconnectednesseveals that digita
ecosystem capability will positively contribu
to diversification into new reventgenerating

streams to enhance competitiveness
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Digital ecosystem capability influence ¢

catalysis of adoptiomterconnectedness

This interconnectednesseveals that digita
ecosystem capability will positively contribu
to the acceleration of adoption efforts

stakeholders to enhance competitessn

Digital ecosystem capability influence ¢

streamlining of cosinterconnectedness

This interconnectednesseveals that digita
ecosystem capability will positively contribu

to streamlining costs to enhan

competitiveness.

Catalysis of adoptionpeeds influence
digital competitivenes

interconnectedness

This interconnectednessveals that catalysi
or ratheran acceleration of adoption speed
actors will positively contribute to digitg

competitiveness.

Costs streamlining influence on dajit

competitivenesgiterconnectedness

This

streamlining costs will positively contribute

interconnectedness reveals thaf

digital competitiveness.

New revenuegenerating stream This interconnectedess reveals thal

influence digital competitiveneg diversification into new revenugenerating

interconnectedness streams will positively contribute to digit
competitiveness.

Digital competitiveness capabilit This interconnectednessreveals that §

influences adoptioninterconnectedness

heightened digital competitiveness capabi
will plausibly influence adoption by actors.

Diverging interest influencebeadoption

This interconnectednesssuggests that a

increase in diverging interests amon

stakeholders will negaely impact adoptior

by stakeholdersActors).

Diverging interest influence digitg This interconnectednesssuggests that &

ecosystem capability increase in diverging interest amon
stakeholders will negatively impact tf
capability of the digital emsystem.

Digital competitiveness influencq This interconnectedness suggests thag

diverging interests

increasing digital competitiveness will redu

diverging interests among stakeholders
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Table31: Description ofdigital ecosystem dynamics

Loop

Explanation

R1 Digital ecosystem capabilit
goalStakeholdersAdoption

Digital InvestmenDigital
InfrastructureDigital Capabilities
Increasing

digital ecosyste|

capability-Digital ecosysten]
capabilityCatalysis of adoptiof

speedDigital competitiveness

This loop reveals that when aganisationhas a|
clear digital ecosystencapability goal, it triggers
action from stakeholderswvhich trigges digital
investment that builds a digital infrastructdoe the
ecosystem. The digital infrastructudevelopsthe
digital capabilities of therganisatiorwhich result in
an increasinly digital ecosystem capabilityhat
supports the capability of thegilial ecosystemThe
more capable the digital ecosystem becomes,
more adoption speeds by actors@atalyzedand that

resulsin thecompetitiveness of the ecosystem.

R2: Digital ecosystem capabilit
goalStakeholdersAdoption

Digital InvestmeniDigital Talent
Digital Capabilitiesincreasing
digital ecosystem capabiliipigital
ecosystem capabilitZatalysis of
adoption speedBigital

competitiveness

This loop reveals that when arganisationhas a
clear digital ecosystem capability goal, it trigg
action from stakeholders which triggedigital
investment which builds and attracts digital talent
the ecosystem. The digital taldr@rnessethedigital
capabilities of theorganisationwhich result in an
increasingy digital ecosystem capability that
supports the capability of the digital ecosystem.
more capable the digital ecosystem becomitis a
wealth of digital talentthe more adoptiospeeds by
actors are catalyzed and that resudt in the

competitiveness of the ecosystem.

R3: Digital Ecosystem capabilit)
goalStakeholderg\doption

Digital InvestmenDigital
InfrastructureDigital TalentDigital

Capabilitiesincreasing digital

ecosystem capabilitigital

This loop revea that when arorganisationhas a
clear digital ecosystem capability goal, it trigg
action from stakeholders which triggedigital
investment whichbuilds digital infrastructureand

attracts digital talent for the ecosystem. The dig

talent harnesse the digital capabilities of th
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ecosystem capabilitgew revenue

streamsDigital competitiveness

organisationwhich result in an increasihg digital
ecosystem capabilitthat supports the capability ¢
the digital ecosystem. The more capable the di
ecosystem becomes with a wealth of digital tadert
digital infrastructure the new revenue strean
opportunities arddentified, harnessedand seizeq
resuling in the competitiveness of the ecosystem.

R4: Ecosystem capability goe
Stakeholderg\doption-Digital
InvestmentDigital Infrastructure
Digital TalentDigital Capabilities
Increasing

digital ecosyste|

capability-Digital ecosysten]
capabilityCoststreamlining

revenueDigital competitiveness

This loop reveals that when aganisationhas a|
clear digital ecosystem capability goal, it trigg
action from stakeholders which triggedigital
investment which builds digital infrastructure a
attracts digital talent for the ecosystem. The dig
capabilities the
organisationwhich result in an increasihg digital

talent harnesses the digital

ecosystem capabilitthat supports the capability ¢

the digital ecosystem. The more capable the di
ecosystem becomes with a wealth of digital talent
digital infrastructure the more the costs are

streamlined and optised resulting in the

competitiveness of the ecosystem.

4.3.2 Adoption

Digital ecosystem capability directly affects adoption asd result this variable (adoption)
will be delved into first. The literature reviewed in Chapter 2 pointhié@doption process
following an Scurved growth over time and ultimately reachiagsteady state. This is
exemplified bythephenomenon of potential adoméransitioning into adoptershis indicates
a phenomenon whereby one variable cannibabo®ther variable until there is nothing left,
this phenomenon fits with an@irvedshaped growth ta steady statél'he Universal Postal
Union digital ecosysta was discussed in detail in 4.3he adoption process specifically
relates to key customer®f the postal sector who adogtcommerceAPIs (Application

Programming Intdaces)in the formof systems and toolthat the UPU digital ecosystem
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offers. These APIprovide benefits to the postal sector and its key custoametsome of the
benefits of these APs articulated ifil54] are listed below

1 The UPU Interconnection Platform (Hub) is a platform tlaiows close to
instantaneougransferand receipbf postal paymentelated messages betwdaROs
and theimpartners

1 Android application for afeanddependablénternational and domestic postalyment
operations through IFS (International Financial System)

1 IPS Web Trackingvhich allows postal value chain visibility as customeas track
their products aoss the value chaiand

1 Electronic Advance DatéEAD) mobile applications the simplestvay for DPOsto
handlecustoms declarations. The EAD mobile applacesCN22/CN23 paper forms
and transmgdata to offices of exchange in respective DPOsragective customs to
streamline clearancand assure compliance with respective customs laws and

regulationsn therespective countries dfie destination

Figure 4 depicts a reference mode for potential adopters, and Figulepicts the desired
andundesired reference mode behawvipattern for adopters. The potentéald o p mede 0 s
illustratesan inverse Scurve shape because this variable reduces over a period while the
adoptersmode is an Shaped growth behawiodue to this variable increiag over a period.

The undesired adoption adopter reference mode is at fnstv@ shaped growtkrailedby an

incremental decline.

145



Puotential Adopters

Time

Figure47: Reference Mode for Potential Adopters: Inversghaped Behavig
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Time

Figure 48: Desired and undesired reference mode bebayatterns for adopters:-&irve

shaped behavio pattern

The structure thahterconnectednedpotential adopters and adopters iatoS-curveshaped

behaviar patternare depicted in Figure 4 This interconnectedness characteged by a
balancing loop on the potential adopters, connecting the potential adopters to the adoption rate.
In essence, impliesthat as the ratef adoptionincreasesthe result will be a rapid decline of

the potentiala d o p tvagiablé.sin contrasta reinforcing loop is appliedotheadopt er 6 s
variable whichimpliesthat as thenagnitudeof adoptiorrises the adoption rate increases. The
structure has a balancing loop that connectiseadoptiondue toleadership effortdt implies
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that leadership playa decisivepartin motivating the transitioning of potential adopters to

adopters.

As soon as the adopter variable picks up in growth, a reinforcing loop that runs through
adoption from facilitating conditions such as strategic communications will taoygh the

transitioning of remaining potential adopters into adopters.

Kuehneet al. [55] propose thathe adoption rate is further driven by the relativeaadage
(RA) which incorporateshe relative advantage of the innovation ahe relative advantage
for the population as suflactors. The other factor that drives adoptiotihesease of use (@J)
which incorporateghe complexity of theinnovation, triadbility of the innovation and
perceived ease of use as gabttors. The last factor that drives adoptiothescompatibility of

the innovatiorwith existing systems.

As soon as an entity epecificpersorbecomes an adopter (transitiogifrom potential adopter
to adopter), such an entity or an individual may remaiaresdopter or may cease to ae
adopter based on diverting interests which may draino p greup asmdentity or individuals

drop out.A shared vision will retain the agters in the group.

Two distinct processesharactese adoption, on one front it is the adoption framarketing

efforts. Marketing can influence clients to transition from potential adopters to adogter
Marketingefforts are driven bynarketingeffectiveness. On another front, adoption is driven

by diffusion throughormal andnformal communication channels whiahedriven by contact

rate which means the rate at which the adopter group reaches out and isfhoeredopters.

The aloption process is further moderated by perceived factors typified by aspects such as
Relative Advantage (RA), Ease of Use (EoU), and Compatibility. It is argued that the higher
the composite of the perceived factors, the swifter tliefebm the potential adopter group to

the adopter groupThese two distinct processtsat drive adoption emanate from a shared
vision, it can be hypothesid that the higher the shared vision amongst stakeholders: the higher

the rate of adoption amongstential adopters and adopter variables.

The rateof adoptonisinfluencedby digital ecosystem capability and shared visiomegscted

by the arrow from digital ecosystem capability to adoption rate. The extra balancing loop was
includedin the adopter variable to illustrab®w undesirable diverging interests can influence
the group of adopters. This structure acceyten arentity orindividual becomes an adopter,
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they can remain as an adopter or drop out as an adopter and exit the system should diverging

interests takagrip of the system.
Table 2 elucidates the descriptions and explanations e$adanterconnectednessssociated

with adoption and its casual loop diagram is depicted in Fig@eTable 3 articulates the

description of the loops that emerge from the interaction ahteeconnectedness

Compatibiity

Digital ecosystem Ease of use Relative advantage
capabilty

+
Digital competitiveness Dropping out
i Adopters adopters
capabiity + )
+ Potential adopters - +

Diverging interests

Adoption from =
leadership efforts

Adoption from +
communication chann

+

+

Digttal culture

Shared vision

Figure49: CLD of adoption dynamics for thgostal sector in Southern Africa

Table32: Description of adoption dynamics

Interconnectedness Explanation
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Adopters rates influence the

potentiala d o p poelr s 0

The interconnectednessiggestghat asthe adoption rate
rises thepool that comprisepotential adopters decreas
until the pool is left witmo potential adopters.

Dropping out adopters

influence omadopters

This interconnectednessuggeststhat as droppingout

adopters increase the adoptés pool decrease

proportionally.

Ease of use influensethe

adoption rate.

This interconnectednessuggestdhat ease of use of th
new technology or innovatiowill plausibly improvethe

adoption rate.

Compatibility with existing

systems influences  the

adoption rate.

This interconnectednesaiggestshatthe compatibility of
theinnovationwith existing systemsvill likely positively

influencethe adoption rate.

Relative advantage influeng
ontheadoption rate.

This

advantage of the innovation and the population of

interconnectednesssuggests that the relative

innovationwill plausibly positively influencehe adoption

rate.

Adoption rate influence o

adoppoelr 6s

This interconnectednessiggestshat as the adoption ra
increases it reinforces and increases the adsieol.

Adopters influence dropping

out adopters.

This interconnectednesssuggeststhat an increasin
adopterpool underpinned byiconverging interests will
plausibly influence adopters to not drop oubf the

ecosystem.

Adopters influence adoptio

This interconnectednessuggestghat the adopterspool

from communicationg increases, adoption from communication channels (fo

channels. and informal) rise and positively reinforsghe adoption
rate.

Adoption from | This interconnectednessuggeststhat adoption from

communication channe

influences theadoption rate.

communication channels (formal and informal)l likely

improvetheadoption rate.

Adoption from leadershif

efforts influence adoption

rates.

This interconnectednessuggeststhat leadership effort

will plausibly improvetheadoption rate
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Potential adopters influeng
adoption from leadershi
efforts.

This interconnectednessuggestshat potential adopter
reinforce leadership efforts and are likely to beco
adopters due to leadership efforts.

Diverging interests influerec

adopters dropping out.

This interconnectednessuggestdhat diverging interest

will likely influencethe dropping out of adopters from t

shared vision.

ecosystem.
Shared vision influensg This interconnectednessuggeststhat a shared visio
adoption  from marketing| positively will likely influence adoptiondue toleadership
efforts. efforts.
Adopters influence digita This interconnectednessuggestshat adopters will likely
culture. positively influence a digital culture which is the glue t
holds it all together. Digital culture is an integrator.
Digital culture influence | This interconnectednessuggeststhat digital culture

maturity will likely influencea maturing shared vision.

Shared

influences

vision maturity
digital

competitiveness capability.

Thisinterconnectednessiggestshat an upsurge in share
vision maturity will likely lead to an improvement in digit

competitiveness capability.

Digital ecosystem capabilit
influences digital

competitiveness capaity.

This interconnectednessuggestshat an improvement i
digital ecosystem capabilitywill plausibly positively

influence the digital ecosystem capability of the systen

Adoption  rate influence
digital competitivenes
capability.

This interconnectednessuggestshat an upsurge irthe

adoption rate will likely positively influencethe

competitivenessf the ecosystem.

Table33: Description of digital ecosystem dynamics

Explanation

Loop
R1 Digital ecosystemcapability
Digital Competitivenesg\doption
rate

theadoption rates of stakeholders/actors.
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This loop reveals that a capable digital ecosysteinforces

the competitiveness of the digital ecosystem whieightens




R2: Potential AdoptersAdoption

This loop reveals that the potential adofgepool will

communication channekdoption

from leadership effort&doption| gradually reduce with concerted efforteom leadershig

rates efforts to persuade potential adopters to adomt join the
digital ecosystem and thwill heightenthe adoption ratesf
actors/stakeholders.

R3:  AdoptersAdoption  from| This loop reveals that the adopsepool will persuade thos

who have already adopted througbmmunication channe

Shared vision

rates (including informal communication) to remain in the pg
This will at the same time persuade potential adopters tg
theadopte pool through commur
word of mouth.

R4: AdoptersDigital Culture | This loop reveals that adopters vk a s s i mintd tlet

digital ecosystenthroughthe adoption of a digital cultur

which will heighten shared visioml ue t @ ndb

fassimilationo.

R5: Diverging InterestsDropping
out adoptergAdopters

This loop reveals that diverging interests have phgl of
triggering adopters to drop out which will reduce

adoppoelr so

4.3.3 Digital Culture Maturity (Integrator)

Digital Transformation Institutg158] proposesthat culture is theadhesivethat keeps

organgations andpeopledoing the right thing®r keepsorganisations and peoptiing the

wrong things A culture which supportdigital transformation is a characteristic of growing

companiesand thesergangations have a strong predisposition to promotetaging, nurture

innovation, and cultivate collaborative work environmda&9]. Siriram[160] proposes that

organisatioal culture and climate are important factors in drivingoaganisationtowards

growthwhile [161] takes this concept of culture in thentext of digital transformation further

by arguing that a digital culture could be definedtesapplication of unified cultural and

teaching methodologies, procedures, methods, and practices intemdeminvent an

ecosystem awakened with digital knowled§adiku[162] adds that @jital cultures denote

habits and beliefs evolving from digital technologies, and further arguassdibital
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technologiesdo not just mearhuman connection, budre an essential element of human
interchange and communication mearfs: anorganisationto adopt digital culture requires
theorganisatiorto have a culture of transformation already; and argues that without an existing
transformative culture embeddedieorganisationno amount of strategy will help as culture
eats strategy for lundi63].

According to the conceptual framework depicted in FigiBedigital culture enables shared
vision and enhances the digital ecosystem which dwoé#ctly influence adoption. Adoption
naturally follows an Surve with potential adopters who with time will traritto adopters.
There is a strongterconnectednedsetween adoption as a concept and innovation which is
one of the key attributes ofgital culture.Ghinea and Bratian{lL64] argue thatulturein
organisationss an intricate nortlinear integrator of anyorganisatiofs intellectualcapital It,
therefore, follows that digital culture is a complex integrator that exhibis non-linearity
characteristicef the digital ecosystemit is the glue that holdthe system togethe€ultures
mature with time ands a resultdigital culturefollows an Scurvereference behaviw mode

as depicted in Figurg0. The undesiretbehaviar pattern forculturewould entailaninitial S-

shaped growth behauip pattern followed by a trailed decline

Table 31 elucidates the descriptions and explanations wddaterconnectednesgtween the
elementsassociated with digitadulture and its casual loop diagram is depicted in Fidiire
Table & articulates the description of the loops that emerge from the interaction of the

interconnectedness
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Desired B ehavior

Integration

TUUndesired Behavior

Figure50: Desired and undesired reference mioeleaviarr patterns for digital culture maturity
[100]

Open culture
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Reducing digital”
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Empowered
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Diverging interests

+
Digital ecosystem

capabilty
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Figure51: CLD of digital culture dynamics
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Table34: Interconnectednesiescription of digital culture dynamics

Interconnectedness

Explanation

Digital culture goalinfluence on
digital culture success factor

This interconnectednessiggests that digital culture
goal that is driven by the postaiganisatiorwill likely

positively influence the digital culture success factg

Digital literacy influence on digita

culture critical success factors

Thisinterconnectednessiggests that digital literacy
likely to positively influencethe composite of th

digital culturés critical success facter

Empowered stakeholds
influence on digital culture critica

success factors

This interconnectednessuggests thatempowered
stakeholdersare likely to positively influence the
composite of the digitalculturés critical success
factors

Flat organisation influence on
digital culture critical succes
factors

This interconnectednesssuggests that a fla

organisationis likely to positively influence the
composite of the digitalculturés critical success
factors

Datadriven decisionmaking an
influence on digital culture criticg

success factors

This interconnectednessuggests that aatadriven
decisionmaking organisationis likely to positively
influence the composite of the digital cultgreritical

success factors

Digital orientation influence ol

digital culture critical succes

factors

This interconnectedness suggests that digita

orientation is likely to positively influence the
composite of the digital culture critical success
factors

Customer centricity influence o

digital culture critical succes

factors

This that

centricity is likely to positively influence the compos

interconnectednesssuggests custom

of the digital culture critical success factors

Open culture influence on digit

culture criticalsuccess factors

This interconnectednessuggests that open culture
likely to positively influence the composite of t

digital culturés critical success factors
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Agility and flexibility influence

digital culture critical succes

factors

This interconnectednessuggests that agility an
flexibility are likely to positively influence the
composite of the digital cultuee critical success

factors

Digital Culture Critical Succes

Factors influence improving

digital culture

This interconnectednessuggests thatligital culture
critical success factors are likely to positively reinfo

an improving digital culture

Improving digital culture influenc

on digital culture maturity

This interconnectednessuggests that an improvin
digital cukure is likely to reinforcedigital culture

maturity.

Digital culture maturity influence

digital ecosystem capability

Thisinterconnectednessiggests that matured digita
culture will likely reinforce and enable digital

ecosystem capability

Digital ecosysem capability

influences digital culture maturity

Thisinterconnectednessiggests that a capable digi
ecosystem will likely reinforcea maturing digita

culture

Digital culture maturityinfluence

on reducing digital culture

This interconnectednessuggests thatn increasinky
digital culture maturity counters a redutcdigital

reducingdigital culture maturity

culture
Diverging interests influenc| This interconnectednesssuggests thatdiverging
digital culture maturity interests ovetime erode digital culture maturity
Diverging interests influenc| This interconnectednesssuggests that divergin
shared vision maturity interests ovetime erode shared vision maturity amg
stakeholders
Diverging interests influence| This interconnectednesssuggests that iderging

interestswill reinforce adeclining orreduceddigital

culture

Table35: Loop description ofligital ecosystem dynamics

Loops Explanation
R1: Digital culture Critical | This loop reveals that critical success factors (Dig
Success Factors (CSFH orientation, Datadriven decisiormaking, Custome
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Improving digital cultureDigital | centricity, Open culture, Flabrganisation Agility &

culture maturityShared visior| flexibility, Empowered stakeholders, and Digi
maturity-Digital ecosysten| literacy) improve digital culture maturity whichesuls
maturity in a maturing shared visiahat triggers a capable an

matured digital ecosystem.

B1: Diverging InterestsDigital | This loop reveals thathen diverging interests multipl

culture maturity digital culture maturity plummeitsver time.

B2: Diverging InterestsShared This loop reveals that when diverging interests mufi

vision maturity shared vision maturity plummets over time.

4.3.4 SharedVision

Hoe[165] suggests thathared vision refers to a clear and common picture of a desired future
state thaparticipants of an ecosystem identify themselvigl, and is understood as a crucial
partof the success of a Learning Organisafi86]. A learning @gansationis an orgargation
thatlearns through itadherentsndependentlyandmutuallyto develop acompetitiveedgeby
efficiently managinginternal and external chan@g67]. Farrukh and Waheeld 67] further
suggest that learningorganisationis charactesged by facilitative leadershipnnovation,
information sharinglcommunication), selflevelopment, and empowerment which are the
tenetsof a learningorganisation This view is reinforced by[166] who proposes that
antecedents to a&hared visionriclude a strong personal visiolgarning orgarsatioral
principles, leadership, and communicatigyn shared vision embraces trellective and
cooperativegoals, values, and missions thHtistrate an orgarsationy and the essential

ingredientto effectivdy shared visions is communicatifit68].

Feldman[168] proposes that personal mastery and ¢bemmon mental models ar¢he
foundation of developing sharedvision, a shared visionntegrategshe shared andombined
goals,ideals andundertakingghat depict an orgasation. The generalities we make and the
imagesor metaphorsve createin our minds are our mental mod¢l$8] and theyinfluence

not onlyhow we perceive the worlout how we takection[100]. Personal mastery entails a

156



superior level of aptitude which &grossedh our energiesand theskill to see in an unbiased
manner, our sense of commitment, anddkgandingof our vision.It can be concluded that

shared visions an integrator and in treame league as digital cultde8].

The s$ared visions an intricatenon-linearintegrator,anintegrator suggests that the variable
matures over time andtherefore this complex integratafso follows an Scurve reference
behaviar mode as depicted in Figus2. The undesirednd veryso often observeldehaviar
patternfor an integrator ign iniial S-shaped growth behavio pattern followed by #éagged
decreaseThe causal loop diagram is depicted in Fig6Bwhile the elucidation of the

interconnectednesa the causal loop diagram is explained in Ta86 and37 respectively.
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Desired B ehavior

Integration

TUUndesired Behavior

Time

Figure52: Desired and undesired reference mode bebapiatterns for a shared vision

Adoption
+ Decining shared

Maturing shared Matured shared vision (integrator
vision (integrator) vision A, +

Learning +

organizatio Resistance to

_ change Diverging interests

Digital ecosyste
capabilty +
+

+

Digital investme

Figure53: CLD of shared vision dynamics

158



Table36: Description of shared vision dynamioserconnectedness

Interconnectedness

Explanation

Declining shared visiol
(integrator) influence on digite

culture maturity.

This interconnectednessuggeststhat a declining
shared vision(integrator) reduces muted share

vision.

Matured shared vision influens:

declining shared vision.

This interconnectednessuggeststhat a maturec
shared vision that is on decline reinforces a declit

shared vision

Diverging interests influenc

digital investment.

This interconnectednesssuggests that diverging

interests ovetime inhibit digital investment.

Matured sharedsision influence

resistance to chaerg

Thisinterconnectednessiggestshat a rise in mature

shared vision reduces resistance to change.

Learning organisation influences

resistance to change.

This interconnectednessuggeststhat a learning

organisatiormindsetlessensesistance to change.

Diverging interests influenc

declining shared visiol

(integrator).

This interconnectednesssuggests that diverging

interests reinforce a declining shared vision.

Resistance tochange influence

declining shared visiol

(integrator).

This interconnectednessuggeststhat resistanceto
changeeinforces a declininghared vision.

Matured sharedision influence on

digital investment.

This interconnectednessuggeststhat a matured

shared vision reinforcedigital investment.

Digital investment influence digitz

ecosystem capability

This interconnectedness suggests that dgital
investment reinforces the digital ecosysteis
capability.

Matured shared visiomfluence on

digital ecosystem capability.

This interconnectednessiggestshat matured share

visionreinforces the digital ecosystem capability.

Matured shared vision influence (

digital ecosystem capability.

This interconnectedess suggeststhat a learning
organisatiommindsetreinforces the digital ecosyste
capability.
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Maturing shared visioinfluences

matured shared vision.

This interconnectednessuggeststhat a maturing
shared visiomeinforces a matured shared visiortloé

ecosystem.

Learning organisation influences

on maturing shared vision.

This interconnectednessuggeststhat a learning
organisationmindset reinforces a maturing share

vision of the ecosystem.

Adoption influence on maturin

shared vision.

This

reinforces anaturing shared vision of the ecosyste

interconnectednesssuggests that adoption

Learning organisatios influence

adoption.

This interconnectednessuggeststhat a learning

organisatiormindset reinforces adoption.

Digital  ecosystem

influences adoption.

capabilit]

This

ecosystem capability reinforces adoption.

interconnectedness suggests that digital

Learningorganisatiorinfluence on

digital ecosystem capability.

This interconnectednessuggeststhat a learning
organisation mindset reinforces digital ecosyste

capability.

Table37: Loop description of digital ecosystem dynamics

Loops

Explanation

R1: Digitd
capabilityAdoption

ecosysten

Maturing shared vision

Matured shared vision

Learningorganisation

This loop reveals tha capable digital ecosystem triggg
adoption by actors whialesulsin a maturing shared visio
that propels a matured shared vision over tilhemature
shared vision builds thefoundation of a learning

organisation

R2:
capabilityAdoption

Digital ecosysten

Maturing shared vision

Matured shared visieDigital

This loop reveals that a capable digital ecosystem trig
adoption byactors which resutin a maturing shared visio
that propels a matured shared vision over time. A mat

shared vision triggemigital investments

investment

R3: Diverging Interests | This loop reveals that when divergingerestsupsurge it
Declining shared visiol proliferates the decline of shared vision maturity.
maturity
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B1l: Matured shared visier| This loop reveals thdhe propagation of a matured shar

Resistance to change vision diminishesresistance to change.

B2: Learning Organisation | This loop reveals thanaturity in a learningprganisation

Resistance to change moderatesesistance to change.

B3: Diverging Interests| This loop reveals that as diverging interests rdigital

Digital investment investments will likely plummet.

4.3.5 Digital Investment

Nwankpa and Dattf 69] argue that due to lrombardmenof innovativedigital technology,
organgations must investased onthe influence of IT capabilities on thebusiness'
performance Digital investment is a gauge of an orgaionds strategic technology
investments for exploring howevelopingdigital technologies couldlistinguishbusiness
transactions and operatiofts69]. World Economic Forum [170] asserts that it is broadly
recognsed that digital technologies assistincreasng cost effectiveness, enhang existing
revenue streamand opeing newrevenue streamg£onverselywith the accelerating speed
of change in the digital erarganisationsreconfrontedwith theapparenbption of adopting
digital technologies whileupholding agility, speed,open culture of experimentingnd
innovation[171].

World Economic Forunf170] argues that maximizing valueofn digital investmentss
centred on five key enablers which areAgjle and digitalsavvy leadershigrhich maintains
a strategic visionaim, aptitude desire andorientationacross management levétsensure a
quick decisionmaking process and innovatigib) Forwardlooking skills agendavhich
infuses a digitaparadigmwithin emgoyeesby ensuring thatnnovationis the emphasisof
training and employment prograne (c) Ecosystem thinkingvhich embeds collaboratioof
stakeholderswithin the value chain(d) Data access and managemsevttich propels
competitiveness through soliddata infrastructure and warehouse capability united with the
right dag analytics and communication topland Iastly, (e) Technology infrastructure
readinessvhich is concerned with developing the vital techna@aljnfrastructure to gtablish
robustcompeteni@son the cloudtechnologiescybersecurity and interoperability.

161



Digital i nvest ment suggests that a fAgoal 0 m
digital investmentgoal is achieved Therefore digital investmentfollows a goalseeking

reference behaviv mode as depicted in Figubd. Initially, the level of digitalinvestment

swiftly rises and beginfalling as it moves towards the digiiavestmengoal. The undesired,

and often observed, behawuropattern n a goatseeking behavigr pattern declines after a
robustbeginning. The causal loop diagram is depicted in Fi§arevhile elucidation of the

causalinterconnectedness in Table38 and articulation of the associatesusal loop diagram
is explained in Tabl&9.
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Desired Behavior

>

Undesired Behavior

Figure54: Desired and undesired reference mode bebapiatterns for digital investment
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Figure55: CLD of digital investment dynamics
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Table38: Description of digital investment dynagsiinterconnectedness

Interconnectedness

Explanation

Diverging interests influenc

enhanced digital investment

This interconnectednessreveals that

interess

divergin

negatively impact enhanced digi

investment as diverging interestsncrease, the

enhanced digital environment plummets

Diverging interests influence

digital competitiveness

This interconnectednessreveals that

interess negatively impact digital competitiveness.

dverging

diverging interests rise, digital competitiveng

declines.

Digital investment goalinfluence
digital investment enablers.

This interconnectednes®veals thaia setof digital

investment goal positively reinforce digital

investment enablers.

Agile and digitalsavvy leadershij

influence  digital  investmeni

enablers.

This interconnectednessgveals that agile and digitg

savvy leadership positively reinforces digita

investmenenablers.

Ecosystem thinking influences

digital investment enablers.

This interconnectednesseveals thatan ecosysten

thinking mindset positively reinforcesdigital

investment enablers.

Forwardlooking skills agend:

influences  digital  investment

enablers.

This interconnectednesseveals that a forwasd
thinking skills agenda positively reinforces digi

investment enablers.

Data access and managem

This interconnectednesgweals thatdata access an

influence digitatechnologis.

capability influence digital data management capabilitpositively reinforce
investment enablers. digital investment enablers.

Techndogy infrastructure This interconnectednesgseveals that technology
readiness influences  digital | infrastructure readinespositively reinforces digita
investment enablers. investment enablers.

Digital investment  enablers Thisinterconnectedneseveals that digital investme

enablers positively reinforcthe adoption of digital

technologies
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Digital technologies influence

digital capabilities

This
technologies positivelyeinforce digital capabilities

interconnectedness reveals that digital
As the deployment ofdigital technologiesnultiplies,

thedigital capabilityof the ecosystenmcreases.

Enhanced digital investmel

influences digital capabilities.

This interconnectednesgveals thaenhanced digita
investment positively reinforces digital capabiliti¢
As the ehanced digital investmentises, digital

capabilities ris¢oo.

Enhanced digital investmel

influences operational excellersc

This interconnectednesgveals that enhanced digit

investment  positively  reinforces operational
excdlence As the enhanced digital investment ris|

digital capabilities rise too.

Operational excellencénfluences

digital competitiveness.

This
operational excellenceositively reinforces digita

interconnectednessreveals that optimg

competitiveness.

Digital  capabilities influence

digital competitiveness

This interconnectednesteveals that optimal digita

capabilities positively reinforce digita

competitiveness.

Diverging interests influenc

digital competitiveness

This interconnectednesssuggests that divergin

interests will likely hinder digital competitiveness.

Diverging interests influenc

enhanced digital investments.

This interconnectednesssuggests that divergin
interests  will likely obstruct enhanced digital

investment

Table39: Description of digital investment dynamics loops

enablersEnhanced Digita

InvestmenDigital

TechnologieDigital

Loops Explanation
R1: Digital investment This loop reveals thate digital investment goal will likely
goalDigital  investment reinforcedigital investmentrivers (Agile and digitalsavvy

leadership,
agenda, Data accesand management capabilityand

Technology infrastructure readingsshich will trigger an

Ecosystem thinkingForwardlooking skills
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CapabilitiesDigital enhanced digital investmenin enhanced digital investme
competitiveness will trigger the proliferation of digital technologies which wi
enhancehe digital capabilities of theecosystem resulting i

thedigital competitiveness of the ecosystem.

R1: Digital investmen] This loop reveals thahe digital investment goal will likely
goalDigital  investment reinforce digital investmendrivers (Agile and digitalsavvy
enablersEnhanced Digita| leadership, Ecosystem thinking; Forwdoodking skills
InvestmenDigital agenda, Data accesand management capability, a
TechnologiegOperational | Technology infrastructer readiness) which will trigger g
ExcellenceDigital enhanced digital investment. An enhanced digital investt
competitiveness will trigger the proliferation of digital technologies which wi
enhancdhe operational excellence of the ecosystem resu

in digital competitiveness of trecosystem.

B1: Diverging interestg This loop revealsthat diverging interests will likely hinde
influence digital| digital competitiveness.

competitiveness

B2: Diverging interestg This interconnectednessiggests that diverging interests v
influence enhanced digit¢ likely impedeenhanced digital investment

investments

4.3.6 Digital Capabilities

Siriram[160] proposes thairganisationgunction in a world that is progressively pervaded by
digital technologieq172] and digital technologies ar restructuring conventional business
models andurthertransmutinghe structure a$ocietalrelationships for both theustomerand

the organisatior{173]. These digital technologies apae of the facets that determine digital
capabilities [174] argues thatigital capability could be considered as organisatiod s
aptitudeto establishnovel digital artefactsand reactto a flux of dynamics in the digital
economy.Digital capabilities are thamalgamatiorof proficienciesand developmentof
digital business tbuild, rally, and us@rganisatioal resourcebackedy digital technologie®
platfornms to reactto a fluid environment and add value tbe organisationto participate
effectively in thedigital economy{175].
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Junior[175] suggests thagensingcapability, eosystem cagality, process digiation, and
responsivenesare importantigital capabilities thabrganisationsaim for in their quest to
remain competitive and sustainable in the digital. ades view is reinforced by173] who
postulate that thaptitudesandcapabilitiesrequiredto build digital capabilities arguickness
and responsibility, mukchannelecosystem connectivity, visualizatiorsnd governance.
Lastly, [176] suggests thaihformation TechnologyIT) capability,data and data analytics
capability, customer engagement capability, collaboration amehnectivity capability,
business process excellence capabikbowledge work suppodapability, and digitsation of

businessnodelsarefoundational capabilitiesrganisationsequire to navigate the digital age.

The phenomenon of digital capabilities sugge
until the desired digitat a p a b gdaliistagh@ewed, therefore digital capabilities follow a
goalseeking reference behauromode as depicted in Figuré.9nitially, the level of digital

capability rapidly climbs and begins declining as it moves towards the digital capability goal.

The undesired, anelvery-so-oftenseenbehaviar pattern n a goatseeking behaviao pattern

declines after aelatively strongstart The causal loop diagram is depicted in Figufevhile
anexplanationof thecausainterconnectednessmdcausal loop diagrais explainedn Tables

40 and 4L respectively

Desired Behavior

B —

/ \
/ \

Undesired Behavior

Figure56: Desired and undesired reference mode bebapiatterns for digital capability
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Figure57: CLD of digital capabilities dynamics

Table40: Interconnectednestescription of digital capabilities dynamics

Interconnectedness Explanation

Diverging interests influenc| This interconnectednessreveals that diverging
digital capabilities interests negatively impadatigital capabilities, a

diverginginterests increaseligital capability reduces

Diverging interests influenc| This interconnectednessreveals that divergin
ecosystem capability. interests negatively impact digitalecosysten
capabiliy, as diverging interests increase; dig

ecosystentapability reduces.

Diverging interes influence| This interconnectednessreveals that divergin
digital competitiveness. interests negatively impact digital competitiveness
diverging interests inease; digital competitivenes

reduces
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Digital investment influence digite

technologies.

Thisinterconnectednessveals that digital investme

positively reinforces the digital technologies

capability of the system.

Digital technologies influence

process digitasiation.

This

technologies positivelyreinforce the process of

interconnectedness reveals that digita

digitalisationof the value chain in the system.

Digital technologies influenc

agility and responsiveness.

This that

technologies positively reinforcghe agility and

interconnectedness reveals digita

responsivenessapabilityof thesystem.

Digital technologies influence daj

and data analytics.

This

technologies positivelyreinforce the data and dat

interconnectedness reveals that digital

analytics capabilityf the system.

Digital technologies influenc

customer engagement

This
technologies positively

interconnectedness reveals that digita
reinforcethe customer

engagement capabilitf the system.

Digital technologies influenc|{ This interconnectedness reveals that digita
multi-channel ecosystel technologies positively reinforcéhe multi-channel
connectivity. ecosystem connectivity capabilivy the system.

Digital technologies influenc{ This interconnectedness reveals that digita

sensing capability.

technologies positively reinforcethe sensing

capability of the system.

Digital technologies influenc;

business process excellence.

This interconnectedness reveals tha digital
technologies positively reinforabe business proces

excellenceof the system

Digital technologies influenc{ This interconnectedness reveals that digita

visualization. technologies positively reinforcéhe visualization
capability of the system.

Digital technologies influenc{ This interconnectedness reveals that digita

digital governance.

technologies positively reinforce the digital

governanc®f the system.

Digital technologies influenc;

knowledge work (digital talent)

support.

This

technologies positively reinforc&knowledge work

interconnectedness reveals that digita

(digital talent)andsupporthecapabilityof the system
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Process digitagation influencs

digital capabilities.

This interconnectednesgeveals thatthe processof

digitalisation  positively reinforces the digital

capabilities of the system

Multi-channel ecosysten| Thisinterconnectednessveals thathe multi-channel
connectivity influence digital | connectivity ecosystempositively reinforces the
capabilities. digital capabilities of the system.

Agility and responsiveneg This interconnectedneseveals thathe agility and

influence digital capabilities.

responsiveness of the systgrositively reinforceits

digital capabilities.

Visualization influence digital

capabilities.

This interconnectednesseveals thatvisualization
positively reinforcesthe digital capabilities of the

system.

Customer engagement influesc

digital capabilities.

This loop reveals thathe customer engagemen
capability of the system positively reinforces its dig

capabilities.

Data and data analytics influen

digital capabilities.

This interconnectednessveals thathe data and dat
analytics capability of the system positive§mforces
its digital capabilities.

Business  process  excellen

influences digital capabilities.

This interconnectednesseveals thatthe business
process excellence capability of the system positi

reinforces its digital capabilities.

Sensing capability influence on

digital capabilities loop.

This interconnectednesseveals thatthe sensing
capability of the system positively reinforces its dig

capabilities.

Knowledge work support (Digitg

talent) influence on digital

capabilities loop.

This interconnectednessveals thaknowledge work
(digital talent) suppors the capability of the systen

andpositively reinforces its digital capabilities.

Digital governance influence @

digital capabilities loop.

This interconnectednesgeveals thatthe digital
governancecapability (digital security)of the systen

positively reinforces its digital capabilities.

Digital capabilities influence ol

digital competitiveness loop.

This that
capabilities positively reinforcé h e

interconnectedness reveals digita
Syst e

competitiveness.
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digital investment.

Digital competitiveness influense

This

competitiveness

interconnectedness reveals that digita

positively  reinforces digital
investments. As the ecosystem becomes m
competitive its ability to make further digita

investments increases.

Digital  investment

ecosystem capability.

influence

Thisinterconnectednessveals that digital investme
positively reinforcesecosystem capabilityAs digital
investments are madéhe ecosystem becomes m

capable.

multi-channel

connectivity.

Ecosystem capability influensg
ecosystel

This interconnectednessreveals that ecosystenm
capability positively reinforces multi-channel

ecosystem connectivity

Table41: Description of digital investment dynamics loops

Loops

Explanation

R1: Digital investmendigital
technologiegrocess
digitalisation-digital
capabilitiesdigital

competitivaness

This loop reveals that digital investmefriggers the
propagation of digital technologies which resuin
digitalisation ecosystemprocessesthat proliferate the
digital capabilities of the ecosysteandultimatelylead to

digital competitiveness.

R2: Digital investmendigital
technologiesagility and
responsivenesdigital

competitiveness

This loop reveals thadigital investment trigger the
propagation of digital technologies which resittagility
andresponsivenesshich proliferateshedigital capability
of the digital leads

ecosystem and to digitg

competitiveness.

R3: Digital investmendigital
technologiesagility and
responsivenesgigital
capability-digital

competitiveness

This loop reveals that digital investment triggehe
propagation of digital technologies which resitt agility
andresponsivenesshich proliferateshedigital capability
of the digital leads

ecosystem and to digitg

competitiveness.

171



R4: Digital investmendigital
technologiesagility customer
engagementligital capability

digital competitiveness

This loop reveals that digital investmefriggers the
propagation of digital technologies which resuln
customer engagement which proliferatéise digital
capability of the digital ecosystem and leads to dig

competitiveness.

R5: Digital investmentligital
technologiesdlada and data
analftics-digital ~ capability

digital competitiveness

This loop reveals that digital investment triggehe
propagation of digital technologies which resuh the
ability to engage with datand obtain insights from dat
analyticswhich proliferatesthe digital capability of the
digital ecosystem and leads to digital competitiveness

R6: Digital investmentligital
technologiessisualization
digital capabilitydigital

competitiveness

This loop reveals that digital investment trgg the
propagation of digital technologies which resuin
visualization of the ecosystewhich proliferateshedigital
capability of the digital ecosystem and leads to dig

competitiveness.

R7: Digital investmentligital
technologiessensing
capabilitiesdigital capability
digital competitiveness

This loop reveals that digital investment triggdhe
propagation of digital technologies which resut the
capability of the ecosystemto increase sensing
technologiesvhich proliferatethe digital capability of the

digital ecosystem and leads to digital competitiveness

R8: Digital investmentligital
technologiessensing
capabilitiesdigital capability

digital competitiveness

This loop reveals that digital investment triggehe
propagation of digital technologies which resuht the
capability of the ecosystem to increase sen
technologies which proliferatibe digital capability of the

digital ecosystem and leads to digital competitiveness

4.3.7 Operational Excellence

Martin andde Souzd177] propose thaOperationalExcellence(OE) implies that customers

receive the products and servickgey demand within time, cost, qualitgafety, and

performanceit is considered eorporatébusiness stratedy 78] andacompetitive weapon for

service and manufacturirggganisation$179]. Shehadelet al.[180] propose thaDperational
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Excellence (OE) is eesultof organisatiorwide practces based oappropriatdenetsthat can
be characterisedunder four elements (i) Cultural enablerswhich entail leading with
humblenessndreverencdor every individial, (i) Continuous Process Improvemavitich
entailsflow and pulk valug quality atthe source processorientation adopton of a scientific
thinking approachandseekcontinuous improvementiii) Enterprise Alignmenivhich entails
thinking systemically andreate constancy of purposend(iv) Resultswhich entailcreatng

value forthe customer.

Jaegeret al. [181] propose thatfoundational perspectives of operational excellence are
underpinned byix tenets thaencompass leadership which entaiteakthrough and change
management, management systeamslkey performancendicatorgKPIs); abusiness culture
thatencompases a culture of excellence, arglistainability and longerm success business
strategy whichcomprise vision, mission, success modet solution provider approackan
organisationwhich comprises agile systems and structures)d cooperation, networkand
alliances In addition, gople comprigg of life cycle managemengmart work environment,
and internal cooperation; and lastisults which entail business growth, exceptiaugtomer
value, and stakeholder orientati@arvalhoet al.[182] suggest that the tenets aerational
excellence are procesdficiency and effectivenesssystems thinking approach, stakeholde

requirementsand expectations|earningorganisation and lastly Total Quality Management

(TQM).

Operational excellence as a concapggesta goatseeking behaviar reference model

The phenomenon of operational excell ence
worked towards until the desiredperational excellencgoal is achieved Therefore
operational excellendellows a goalseeking reference behauramode as depicted in Figure
58. Initially, the level ofoperational excellenaapidly climbs and begins declining as it moves
towardsthe operational excellencgoal. The undesired, and evesgoften seen behawo
pattern in a goaseekingbehaviar pattern declines after a relatively strong start. Th® is
depicted in Figure ®while anexplanation of the causaiterconnectednesmd causal loops

is described in Tab$42 and Table 8 respectively.
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Desired Behavior

- >

Undesired Behavior

Figure58: Desired and undesired reference mode behapmtterns for operational excellence
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Figure59: CLD of operational excellence (OPEX) dynamics

Table42: Interconnectednestescription of operational excellence dynamics

Interconnectedness Explanation

Diverging interests influenc| This interconnectednes®veals that diverging interes
leadershigapability: negatively impactleadership, as diverging interes

increase, leadership capability reduces.

Diverging interests influenc| This interconnectednes®gveals that diverging interes
enterprise alignment negatively impactenterprise alignment, as divergi

interests rise; enterprise alignmeatiuces

Diverging intered influence| This interconnectednesgveals that diverging intereg
digital competitiveness. negativelyimpact digital competitiveness, as divergi

interests increase; digital competitiveness reduces.

Diverging intered influence| This interconnectednesgveals that diverging intereg
operational excellenc| negativelyimpact operational excellence capabilitgs

capability.
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diverging interests rise; operational excellence capal

reduces

Operational excellence ga&g
influenceoperational excellenc

capability.

This interconnectednesseveals thatan operationa
excellence goalpositively reinforcesthe operational

excellencecapability of the system.

Leadership capabilitinfluences

This interconnectednessveals that digital technologig

continuous proces positively reinforcecontinuousprocessmprovement in
improvement the ecosystem
Continuous proces This interconnectedneggveals that continuous proce

improvement influenceprocess

improvement reinforcesprocess effectiveness a

effectiveness  and  proce| process efficiency of the ecosystem.

efficiency.

Process  effectiveness a| This interconnectedness reveals that process
process efficiency influenc effectiveness and process efficienageinforce the
operational excellenc| operational excellence capability of the system.
capability.

Leadership influence o| Thisinterconnectednessveals thaleadership capability

enterprise alignment

reinforcesenterprise alignment

Enterprise alignment influense

Thisinterconnectednessveals that enterprise alignme

operational excellenc] reinforces operational excellence capability.
capability.

Cultural emblers influence This interconnectedneseeveals thatcultural enablers
operational excellenc] reinforce operational excellence capability.
capability.

Total Quality Managemen
(TQM) influences operational

excellence capability.

This loop reveals that Total Quality Managem

reinforces operational excellencapability.

Total Quality Managemer| This interconnectednesseveals that Total Qualit
(TQM) influences cultural| Management reinforces cultural enablers.
enablers.

Operational excellenc| This interconnectednessreveals that operation
capability influence digital | excellence capabilityeinforces digital competitiveness
competitiveness.
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Digital competitivenes:

influences digital ecosysten

capability.

This

competitiverss reinforces digital ecosystem capabili

interconnectedness reveals that digital

Digital ecosystem capability

influences learningorganisation

This interconnectednesteveals that digital ecosyste

capability reinforces a learnirggganisatiofs capability.

Learningorganisatiorcapability
influence onsystems thinking

mindset.

This interconnectednessreveals that a

organisatiofs capability reinforces a systethinking

learning

mindset.

Learningorganisatiorcapability
influences operational

excellence capability.

This
organisatiofs

interconnectednessreveals that a learnin

capability  reinforces operational

excellence capability.

Systems  thinking  mindsg

influences opeational

excellence capability.

This interconnectedneggveals thah systems thinking

mindset reinforces operational excellence capability.

Systems  thinking  mindsg

influences leadership gaability.

This interconnectedneggveals thah systems thinking

mindset reinforcekeadershiapability.

Table43: Description of digital investment dynamics loops

L oops

Explanation

R1: Digital

organisatiorsystems

ecosystem capabilitearning
thinkindeadership

capability-continuous process improvemel
process effectiveness & efficienoperational

excellence capabilitdigital competitiveness

This loop reveals that digital ecosystem capab
reinforces a learningorganisation culture which
improvesthe system thinking outloakThe system|
thinking outlook reinforces leadership capabil
which strengthens aculture of continuou
improvement, which reinforcgsocess effectivenes
and efficiencyHeightened process effectiveness i
efficiency lead to a intensification of operationg
excellence  which the

improves digital

competitiveness of the ecosystem.
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organisatioroperational
capability-digital competitiveness

R2 Digital ecosystem capabilitigarning

excellenc

This loop reveals that digital ecosystem capab
reinforces a learningrganisatiorculturethatrallies

operational excellence whickhen heightensthe

digital competitiveness of the ecosystem.

4.3.8 Digital Competitiveness

Istominaet al.[183] propose thatompetitiveness is the competence ofagionto restructure
the value created in the economy in its faythis is reinforced byVeresgd184] who suggets
that the concept of competitiveness can be broken ddwithree levels whicthe macro level
is the competitiveness of nations and cades to the meso level which can be ascribeleto
competitiveness afiations segmentsand lastly the micro level which can be ascribedtte
competitiveness adompaniesWeresg184] further suggsts thainovelty andtalentare \rtal
driversof the competitiveness ofganisationgnd nations

According to the report byhe UN [185], e-government carguaranteethat services and
opportunitiesare broughstraightto peoplein ruralanddisadvantagedommunities, providing
them with access aheir place of residencer throughdigital kiosks inthe villages. e
Government is ngust about providing servicdmitalso plays a rola the solidificationof the
digital literacysustainable development gdateitcomeg185]. Thesegoals are vital fothe
competitiveness of a country by elevating the skills of citizensensuring an inclusive society
where citizens couldartake in the digital economy. Thiew is supportedyChakravorti and
Chaturved[186] whosuggests thdtighly advanced countries usually have robust State/policy
interess in shaping their digital economieand as a resulithe use of public policy to shape

thedigital economy and improve digital competitiveness is a key success factor.

Digital competitivenesas a concept suggests a geatking behavia reference mode

The phenomenon dfigital competitiveness ugge st s t h a & wokedfiogjards | 0
until the desiredligital competitivenesgoal is achievedas digital competitivenedsllows a
goalseeking reference behauromode as depicted in Figué®. At first, the levelof digital
competitiveness promptlincreasesand begins declining as it moves towards dhgital
competitivenesgoal. The undesired, arfilequently seeehaviar pattern in a goaseeking

behaviar pattern declines after a relativedyurdystart. The causal loop diagram is depicted
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in Figure 61 while an explanation of the causahterconnectednesand causal loopsare
described in Tabk44 and Tabled5 respectively

Desired Behavior

>
T

/ \

/ Undesired Behavior ™

{

Figure60: Desired and undesired reference mode bebapiatterns for competitiveness
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Figure61: CLD of digital competitiveness dynamics

Table44: Description of digital competitiveness dynamiaierconnectedness

capability maturity

Interconnectedness Explanation

Diverging interests influese | Thisinterconnectednesgveals that diverging interes

digital culture maturity. with time hamper thenaturity of thedigital culture

Diverging interests influenc| Thisinterconnectednesgveals that diverging interes

capability maturity. over timeimpedecapability maturity.

Diverging nterests inflence| Thisinterconnectednesgvealsthat diverging interest

competitiveness over timeobstructhecompetitiveness of the ecosyste

2IPD index score influensg Thisinterconnectednessveals thaan increasin@IPD

capability maturity score will cultivate the capability maturity of the
ecosystem.

Digital culture influences | This interconnectednesaiggests thahcreasing digita

culture will improve capability maturity

Adoption influence on digita

culture

This interconnectednessuggests that amcrease in

adopters will improve the digital culture
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Capability maturity influence

theadoption

This interconnectednessuggests that as the capabi
matures it will influence adopters to remain in t

ecosystem and not exit

Leadership stability influencg

digital culture

This interconnectednessuggestghat stable leadersh

enhancesligital culture

Enterprise architecture bluepri

influence on digitatulture

This interconnectednessuggests that an enterpri
architecture blueprirgnhances digital culture

Capability maturity influence

This interconnectednessuggests that ra increasing

influences competitiveness

competitiveness capability maturity will enhanceompetitiveness
Competitiveness influensg This interconnectednessuggests that the compediti
adoption will influence adopters to remain in the ecosystem
not exit and encourage other potential adopters to g
and be part of theompetitive ecosystem.
Government policy directiol This interconnectednesssuggests that positiv

government policy will enhandée competitiveness o

the postal sector

Competitiveness indefluence

on dgital culture

This interconnectednessuggests that the aggreg:q
competitiveness index of the country wpbsitively

influence digital culture when it increases.

Table45: Description of digital competitiveness dynamics loops

L oops

Explanation

R1:

maturity-capability maturity

Adoptiondigital culture

This loop reveals that adoption reinforcdgital culture

maturity which further reinforces capability maturity

R2:  Adoptiondigital culture

maturity-capability maturity

competitiveness

This loop reveals that adoption reinforces digital culi

maturity which further

Capability maturity reinforces competitiveness.
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4.4 Framed Structures and Quantification of AggregateVariables

4.4.1 SynthesizingPostal Stocks andFlows from the Ten Dimensions

The ten dimensions discussed in the preceding chapter were further synthesized to develop
postalspecific stocks and flows that are grounded on the workrtetken thus far. A recap of

the ten dimensions provides the foundation of the work that emerged in this chapter. The ten
dimensions are (1) Digital culture, (2) Digital investments, (3) Operational excellence, (4)
Ecosystem capability, (5) Adoption, (6p@petitiveness, (7) Digital capabilities, (8) Shared

vision, (9) Customer insights, and (10) Diverging interests.

The Integrated Index for Postal Development (2IPOJefned by the UPUM4] as a relative

global measuref postal development. 2IPD is a complex index that describes the performance
of DPOs in 168 countries. As such, the 2IPD is an exceptional means for examining the
performance of the postal sector. The 2IPD according to [8PI3 grounded on four pillars

which are (1) Relevance which appraises the vigour of demand for the full offeripgstaf
services compared to the finest DPOs in each category of postal activity, (2) Reliability echoes
performance in terms of swiftness and certainty of delivery, across all the key segments of
physical postal services, (3) Reach implies global conneessd by appraising the
extensiveness and deepness of the DPOs international network. Lastly, (4) Resilience shows
the degree of the diverseness of revenue streams, along with the aptness to invent and bring

about a postal service which serves the broauigety.

UPU [6] advances that; (1) The reliability pillar ano appraise the operata effectiveness

of postal service, displaying the level to which operations are executed aptly and expectedly.
(2) The reach pillar captures the level of internationalization of these operations, demonstrating
whether postal services in the country isfion have a high level of crebsrder exchanges.

(3) The relevance pillar aims to appraise the competitiveness of the DPOs in all significant
segmentsnd in particular the potential to generate higher volumes. Lastly, (4) The resilience
pillar intendsto evaluate the aptitude of DPOs to endure external tremors through flexible
business models. The four pillars are designed at ensuring a sensible perspective of postal

development, without exclusively concentrating on operational, strategic, oresmimmic
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matters. This allows the final 2IPD score to expansively echo (while concisely articulating) the

condition of postal services in any given geograjiihy

Warren[187] argues that capability is the aptitude to accomplish an activity that comprises
multifaceted patterns of synchronisat between human capital and other resources.
Capabilities aretherefore composite asset stocks integrating people, skills, processes, and
information systems and accumulating or depleting over time. The 2IPD as articuldfed in

a composite index that integrates four dimensions (Reliability, Reach, Relevance, and
Resilience) of postalevelopment. The capability maturity articulated b§8] argues that the
finest postal development performer attairssaandardised maximum score of 100 points, while
the worst performer obtains a minimum score@&fopoints. Consequently, the standardised
scores can be best understood as the performance of any given DPO telgtesbest (100
points) orworst Q points) global performer. They classify the performers relative to their

composite scores as follows:

AQ)Postal champions: A score over 55 display
amongst the top 20% in the worldhig score can be understood as very good to
outstanding. This group of nations imply a sound performance across all pillars of

postal development.

(2) Good performers: A score that ranges between 30 and 55 demonstrates an upper
intermediate level of performaa. These nations are steady performers and belong to
the top 50%

(3) Potential performers: A score that ranges between 15 and 30 expresses a performance
that is lower than the average, with nations typically performing only moderately well,
notwithstandinghe developmental potential that they possess. The majority of nations

in this group display evident weaknesses in one or more areas of postal development.
4Least devel oped operator s: A score bel o

development is at its lowest. These nations are faced with big trials in numerous pillars

of postal development.
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Figure 62 depicts the operatid@tapability maturity in the context of the 2IPD score and it

illustrates the performance of leastveloped perators, potential performers, good performers

and postal champions.
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Potential
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developed
operators
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Source: 2021 2IPD ranking.

Figure62: Operations Capability Maturity (2IPD score)

The 2IPD as a composite stock that accumulates or depletes ovantiinéegrates some of

the seven dimensions undertheé oc k ficapabi | i6tllystratestheusynthésig 0. T a
and integration of the ten dimensions into composite stocks that emerged. The table represents
the fusion of some of the ten dimensions t® $tocks that deplete or accumulate over time,

other dimensions emerged as stocks; with adoption and digital culture vital to improving
capability and ultimately competitiveness. Two of the dimensions are exogenous to the system

and therefore are outsidbet boundary of the model, the two are a diggebsystemand

customer insights. Diverging interests are represented by inhibiting factors that will be

articulated in the stocks and flow
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Table46: Emergence of stocks frothe seven dimensions

Dimension Operations Digital Culture | Financial
Capability Performance
Maturity

Digital culture X

Digital investments X

Operational excellence X

Adoption

Competitiveness X

Digital capabilities X

Shared vision X

The synthesis depicted in Tablé resulted in the emergence of the four key stocks that will
be utilised to develop the stock and flows. The four stocks are (1) Capability Maturity (CM),
Digital Culture (DC), Competitiveness (C), and Adoption (A).

Figure 63 captures the CLD of the synthesis as discussed in 5.2.1 and culminated in the four
stocks that will be articulated in 5.2.2. Figure 63 charaeterihe restated hypothesis and
theorses that the adoption of the UPU digital ecosystem by major ciiénke postal sector

will improve the digital culture of the respective postal operator which will improve the
capability maturity of the respective postal operator. The hypothesis furtherstisetirat
improvement in capability maturity will improve tlagloption rate which is further influenced

by leadership efforts in the form of adoption from marketing efforts and adoption from
communication channels. The potential adopters will likely convert into adopters based on the
leadership efforts articulated @le This will increase until all potential adopters have
converted into adopters. The increase in adopters, increase in digital culture, and increase in
operations capability maturity stocks are likely to positively reinforce the financial
performance (ampetitiveness) of the designated postal organisation. The financial
performance will likely directly influence adopters' stock, digital culture stock, and capability

maturity.
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Figure63: Postal development dynamics CLD a®stated hypothesis

4.4.2 Stocks andFlows for Emergent Dimensions

Thefour stocks that emerged in the&l.1 synthesis which are depicted in Tabfeathd Figure

63 are formulated and discussed frésh 2.1 t04.4.2.4. Anylogic software was used to develop

the structure of the model and formulate the mathematical expressions that govern the model
behaviour to mimic redife situations. Thestocks: capability maturity, digital culture,

adoption, and financial perimance (competitiveness) are discussed below.

The South African Post Office was selected to test and validate the model and as a result, the
data thatareused to quantify the variables were sourced from the South African Post Office.
Figure 64 is the ovatl model that captures the stock and flows as depicted in Figure 63.
Figures 6 to 63 depict the individual stock and flows formulated with the Anylogic PLE

software.
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Figure65: Operations Capability maturity dynamics formulated in Anylogic

Figure 65 articulates the construction of the egmdking structure in Anylogic simulation
software as well as the balancimjuence loop from diverging interests (Noompliance to
Electronic Advance Data). The discussions on what each of the elemenésents are
articulated in the preceding chapter. The structure depicted in Figure 65 comprises a single
stock which is the operations capability maturity which accumulates capability components
over time, based on its flows, increasing capability,dewteasing capability. It is conceptually
correct to quality assure that the model is rationally accurate which means that each flow should

surge or deplete the capability maturity fAst

Operations Capabilitiaturity (CM) is defined as the difference between increasing capability
maturity (ICM) and decreasing capability maturity (DCM) which can be described

mathematically as in equation 3.

d(DC)/dt = ICMiT DCM Equation3

Equation 1 explains that capability maturity over time is the difference between increasing

capability maturity and decreasing capability maturity. The capability maturity goal is
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envisaged to be 0.6 and the current capability based on the 2IPD is 0.33. The gap that exists
requires to be managed and as a result, capability maturity management (CMM) emerges as a
concept and is defined as the difference between capability maturity(QbEs) and
Capability Maturity (CM) stock resulting in the formulation of the equation:

CM Goali CM Equation4

Equation 4 explains that operatio@apability Maturity Management (CMM) is a function of
both the operatizs Capability Maturity Goal (CMG) and the current level @perations
Capability Maturity (CM).

Decomposition of equation 3 yields (i) Increasing capability maturity which is on the left side
of the capability maturity stock as depicted in Figure 65 BhDécreasing capability maturity
which is on the right side of the capability maturity stock as depicted in Figure 65. Equation 3
represents the two flows that interact to result in the level of capability maturity. Increasing
CapabilityMaturity (ICM) is the sum o€apabilityMaturity Management (CMM) and average
capability management increasing factors (AvggMhich comprise compliance to quality of
service (CQoS) multiplied by digital culture (DC) as an increase in digital culture will affect

operations capability maturity. The relationship is described mathematic&guation 5.

ICM = (AvgCMk+ CMM) * DC Equation5

The impact of an increase in capability management (ImpiiCM) is calculated as the total
increase impact factor (Tiif) minus the sum of the Impact of an increase in adoption (liiA) and
the Impact of an increadn digital culture (liDC). Therefore, the mathematical expression is

written as:

ImpiilCM = Tiif T (lilA + 1iiDC) Equation6

DecreasingCapability Maturity (DCM) on the other hand is the difference betwesgrability
maturity and a diverging variable in the form of average capability maturity decreasing factors

(AvgCMDy) which comprise the overall level of nano mp | i ance to UPUG6s EA
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Advance Data) with notation (NCEAD). Therefore, decreasinglabiyamaturity is defined

as:

DCM = CM - AvgCMtk Equation7

Warren [189] argues that X (t +1) = X{t) aX is the core theory that lies at the heart of how
firms and organisations perform and argues that the rate of loss or gain of a resource (stock)
over a period explains the quantity of the stock at any given time, and it does so by depleting
or accumulatig. It is against this theory articulated E89] that Equation 4 and other
subsequent expressions of other stocks involved in this model are conceptually and

mathematically correct.

The variables articulated in equations 1, 2, 3, 4meéere computed todrmonize replication

output with representative behaviour patterns and mathematical completeness. For sensible
model simulation performance, the baseline values for variables are articulated iddable
Table47depicts the baseline, minimum, and maximeatues that the computed variables take

in the articulated model.

Table47: Operations Capability maturity factor values

Variable Minimum Maximum | Baseline | Source
Capability Maturity| O 1 0.3414 [5]

(CM)

Capability Maturity| O 1 0.6 [189]

Goal (CMG)

Compliance with 0 1 0.42 [190]

Quality of  Service

(CQoS)

Overall Compliance 0 1 0.8859 [191]

with EAD

Non-compliance to |0 1 0,1141 Calculated
EAD (1-0.8859)

190



Impact of increase il 0 1 0.08 Calculated
capability maturity| 1-(0.42+0.5)
(ImpiiCM) [4]

4.4.2.2Digital Culture
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Figure66: Digital culture dynamics formulated in Anylogic

Figure 66 depicts the construction of thehaped growth structure for digital culture in
Anylogic as well as the unsought balancing influence from diverging interegtsstititture
comprises one stock which is digital culture. The digital culture stock has two flows connected
to it which are an influx (Increasing digital culture) and a discharge (Decreasing digital culture).
The digital culture stock accrues units of thfjcultureand the two flows move units of digital

culture/units of time into and out of the stock.

Digital Culture (DC) is defined as the difference between increasing digital culture and

decreasing digital culture which can be described mathemugtisalhEquation 8.

d(DC)/dt = IDCi DDC Equation8
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This construction in the virtual world follows arskaped structure in the causal diagram for
digital culture, which was derived from the reference mbdkaviour pattern for digital
culture. Increasing digital culture is the sum of average digital culture factors (Avg _dn@l

the percentage of staff who attended taaist courses (SATPC) divided two and multiplied

by the increase in adopters (liA). Average digital culture factors comprise (a) Postal readiness
index (PRi) which is a composite of (i) Supp&rvice Performance (SSP),-EBommerce
performance (ECSP), ePost anébevernmentservices perfonance (ePeGSP), and digital
financial and payment services performance (DFPSP). (b) Global Index FactptbgGirive

a digital culture which is a composite of (i) Word Happiness Irntléii), (ii) Digital Skills

Index (DSi), (iii) e-Governmentndex €Gi), and (iv) ICT Index (ICTi). Therefore, increasing

digital culture (IDC) can be expressed mathematically as:

IDC = ((Avg_DC}+ SATPC)/2) * liA Equation9

Where:

Avg DCls= (SSP + ECSP + ePeGP + DFPSP + WHi + DSi + eGi + ICTi)Bquation10

Where:

(i) SupportServicesPerformance (SSP) equals the support services offered (SSO) by the
designated postal operator divided by the total sufgeovices (TSS) that are available

in the ecosystem. Therefore, support services performance is calculated as:

SSP =SSO /TSS Equationll

(i) E-commerce services performance (ECSP) equaks¢benmerce services offered (ECSO)
by the designated postal operator divided by totebramerce services (TECS) that are
available in the ecosystem. Thereforegdnmerceservices performance is calculated as:
ECSP = ECSO/ TECS Equation12

(i) ePost and &overnmentservices performanceelPeGSP equals the ePost and e
Government servicesffered (ePeGSO) by the designated postal operator divided by the total
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ePost and -6&overnmentservices (TePeGS) that are avaikabl the ecosystem. Therefore,

ePost and-&overnmenservices performance (ePeGSP) is calculated as:

ePeGSP =PeGSO / TePeGS Equationl3

Increase in adopters (liA) = Adopters (A) * Impact of increas&dapters (ImpiiA) and it can

be mathematically expressed as:

A = A * ImpilA Equationl4

Decreasing digital culture (DDC) on the other hand is the difference between digital culture
and a diverging variable in the forofi average digital culture decreasing factors ((AvgPCD

which comprise the absence of EA blueprint (AEABP), penetration of digital postal services
(PRDPS), Gini coefficient (GC&) which measures the level of inequality in society, major
obstacles to djtal postal services (MODPS), and percentage change in Chief Executive

Of ficers over 10 year setdQRpoEdseihathéemainstream O6 Re i
studies of organisationallture are grounded on two assumptions: (a) Leaders lead the cause

of culture, and (b) Culture is interreel ated
al. [192], demonstrated through the experimental results constructed on data from respondents

in 32 hightechnology firms, that #h character of the Chief Executive Officer (CEO)
influences to a high degreeorganisational culture which is thereafter connected to a

comprehensive set of organisational results

Therefore, decreasing caglity maturity is defined as:

DDC = DC - AvgDCDf Equation15

Where:

AvgDCDf = (AEABP +GCOeff +PRDPS + MODPS + CoCEO_10Yrs)fBquationl16

The major obstacle to digital postal services is a composite of factors that foihdeligital
postal services in Africa. These factors are poor investments (P1), lack of digital culture (LDC),

lack of expertise (LE), poor integration of merchants (PIM), poor customer adoption (PCA),
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inadequate training (IT), poor rate of change (PRC)icditfy in finding right external partners
(DFREP), custom clearance challenges (CCC), stiff competition (SC), inadequate legal
framework (ILF), and limited best practices (LBP). The equation for the major obstacle to
digital postal services (MODPYS) is:

MODPS = AVG (PI + LDC + LE + PIM + PCA +IT + PRC + DFREP + CCC + SC + ILF +
LBP) Equationl7

Table 8 depicts the minimum, maximum, and baseline values that the quantified variables
take in the formulated model.

Variable Minimum | Maximum | Baseline | Source
Digital culture | O 1 0.46 [4]
Support 0 13 3 [4]
Services

Offered (SSO)

Total Support O 13 13 [4]
Services (TSS)

Support 0 1 0.23 Calculated
Services (3/13)
Performance

(SSP)

E-commerce |0 8 5 [4]
Services

Offered

(ECSO)

Total E|O 8 8 [4]
commerce

Services

(TECSS)

E-commerce |0 1 0.625 Calculated
Services (5/8)
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Performance
(SSP)

ePost & e
Government
Services
Offered
(ePeGSO)

16

[4]

Total ePost &
e-Government
Services
(TePeGS)

16

16

[4]

ePost & e
Government
Services
Performance
(ePeGSP)

0.375

Calculated
(6/16)

Digital
Financial and
Payment
Services
Offered
(DFPSO)

[4]

Total Digital
Financial and
Payment
Services
(TDFPS)

[4]

Digital
Financial and
Payment
Services
Performance
(DFPSP)

0.83

Calculated
(5/6)
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Train-Post 140000 140 [193]
statistics (Total (Actual
employees) | employe

es who

attended

Train-

post

courses)
Staff 1 0.001 Calculated
Attendance of 140/140000
Train-Post
Courses
(SATPC)
Change of 0 7/10 | Analysis of annual reports sing
CEOs over 10 (0.7) 2012
years
(CoCEOQO_10Yr
s)
Absence of 0 0.5 [194]
Enterprise
Blueprint
Poor 1 0.72 [4]
investment
(P1)
Lack of digital 1 0.58 [4]
culture (LDC)
Lack of 1 0.53 [4]
expertise (LE)
Poa 1 0.5 [4]

integration  of
merchants
(PIM)
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Poor custome
adoption
(PCA)

0.5

[4]

Inadequate

training (IT),

0.44

[4]

Poor rate of
change (PRC),

0.42

[4]

Difficulty in
finding the
right external
partners
(DFREP),

0.33

[4]

Custom
clearance
challenges
(CCC)

0.28

[4]

Stiff
competition
(SC)

0.26

[4]

Inadequate
legal
framework
(ILF)

0.26

[4]

Limited best
practices
(LBP)

0.17

[4]

Major obstacle
to digital postal
services
(MODPS)

0.416

Calculated
AVG

(0.5+0.72+0.58+0.53+0.5+0.5+(

44+0.42
+0.33+0.28+0.26+0.26)
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World 0 1 0.5197 |[195]
Happiness
Index (WHIi)
e-Government| O 1 0.66 [196]
Index (eGi)
ICT Index | 0 1 0.496 [197]
(ICTi)
Digital Skills | 0 1 0.583 [198]
Index (DSi)
Gini 1 0 0.63 [199]
Coefficient
Impact of| O 1 0.5 [4]

increase in
adopters
(ImpiiA)

4.4.2.3Adoption
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Figure67: Adoption dynamics formulated #anylogic

To provide context before the articulation of mathematical expressions, potential adopters are
the 174 key customers of the organisation who contribute more than R10 million a month
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towards revenue at the South African Post Office which is usedalidate the postal
development system dynamics model. There are currértdykey customers who have

adopted and had been integrated into the UPU digital ecosystem platform. The UPU digital
ecosystem platform is a complex ecosystem offering desigpastal operators an opportunity

to collaborate and integrate into the postal
is grounded on the (i) Six industry 4.0 design principlesntdroperability, virtualization,
decentralization, redlme capabity, service orientation, and modularity. (ii) The four Industry

4.0 dimensions of cybgyhysical systems, Internet of Things (IoT), Internet of Services (l0S),

and smarfactories Table 48 depicts the four dimensions of Industry 4.0 and the UPU systems
matched against the four dimensions. Table 49 depicts the six design principles of Industry 4.0

matched against the four major UPU systems.

Table48: Industry 4.0 design principles vs UPU systems

Industry 4.0 design| International | Postal Custom Domestic
—
principles Postal Payment Declaration Postal
System System System System

UPU systems

I

Interoperability X X X X
Virtualization X - X X
Decentralization - X - X
RealTime Capability | X X X X
ServiceOrientation X X X X
Modularity X X X X
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Table49: Industry 4.0 dimensions vs UPU systems

Industry 4.0 dimensions Cyber- Internet of | Internet of | Smart
- Physical Things Services Factory

UPU systems Systems

I
International Postal Systen X X X X
Domestic Postal System | X X X X
International Financia X X X X
System
Custom Declaration Syster X X X X
. Post X X X -
. Cloud X X X X
UPU IP - X X -
STEFI - X X -
www.wnsstamps.post - - X -
FEIS - X -
PPS*Clearing - - X -

The adoption rate is articulated in detail in Chapter 4 and is driven by leadership efforts that
are in the form of (i)Adoption from marketing efforts which represent leadership efforts to
market the digital ecosystem to the 174 key custorteronvince the key customers to adopt

the UPU digital ecosystem API (Application Programming Interfaces) and participate in the
global postal economy. (ii) Adoption from communication channels which is driven by both

formal and informal communication amg adopters

Figure 67 depicts the construction of thehgped growth structure for adoption in Anylogic

as well as the unsought balancing influence fromadigption due to adopters dropping out
and ceasing to use the ecosystem. The structure comvisasocks which are (i) Potential
adopters and (ii) Adopters. The digital culture stock has two flows connected to it which are an
influx (Increasing digital culture) and a discharge (Decreasing digital culture). The digital
culture stock accrues units dligital culture and the two flows move units of digital

culture/units of time into and out of the stock.
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Adoption from marketing efforts (AME) is calculated by multiplying marketing effectiveness
(MI) multiplied by potential adopters (PA). Therefotbe mathematical expression can be

written as:

AME = M| * PA Equationl8

Adoption from communication channels (ACC) is the product of adopters' stock (A), adoption
fraction (AF), and contact rate (CRiultiplied by the quotient of potential adopters' stock (PA)
and total population (TP).

ACC = A * AF * CR * (PA)/TP Equation19

The ecosystem adoption rate (ESAR) is calculated by multiplying the sédogtion from
MarketingEfforts (AME) andAdoption fromCommunicationChannels (ACC) byapability
Maturity (CM) stock because as the capability maturity increaisesill persuadeother
potenti al adopters to adopt the UPU API 6s
benefits other adopters reap from UPU digital ecosystem.

The mathematical expression for ecosystem adoption rate is written as:

ESAR = (AME + ACC) *CM Equation20

The ecosystem diadoption rate (ESDR) represents the number of adopters (A) who
discontinue the use of the ecosystem. The calculation of treddfstion rate is arrived at by
multiplying the dropout rate (DoRJnd adopter stock (A). The mathematical expression for
ecosystem disdoption rate is written as:

ESDR =DoR * A Equation21

The effect of an increase in adopters was articulateEduation 14 in the preceding paragraph
and further stated below:

A = A * ImpiiA Equation22
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Table 3 depicts the minimum, maximum, and baseline values that the quantified variables

take in the formulated model.

Table50: Adoption factor values

Variable Minimum | Maximum | Baseline Source
Marketing 0 1 0.2 [200]
effectiveness (ME)
Contact Rate (CR) | - - 20 [200]
Adoption Fraction 1 0.1 [200]
Total population O 174 174 [200]
(TP)
Total population 0 1 1 Calculated
(TP) (174/174)
Potential adopters | O 169 169 Calculated
(1745)
Potential adopters | O 1 0.9716 Calculated
(1-0.0287)
Adopters 169 5 [200]
Adopters 1 0.0287 Calculated
(5/174)
Impact of increase if 0 1 0.5 [4]
adoption (ImpiiA)
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4.4.2.4Financial Performance (Competitiveness)
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Figure68: Financial performance (competitiveness) dynamics formulated in Anylogic

Figure 68 depicts the construction of thehaped growth structure for financial performance

in Anylogic as well as the undesired compensating influence from discontinued use inertia.
The structure comprises one stock which is digital culture. The financial performance
(competitiveness) stock has two flows connected to it which are an influx (limgyéasncial
performance) and a discharge (Decreasing financial performance). The financial performance
(competitiveness) stock accrues or drains units of financial performance, and the two flows

move units of financial performance/units of time into andof the stock.
Financial Performance (FP) is defined as the difference betwsaeasingFinancial
Performance (IFP) andecreasingFinancial Performance (DFP) which can be described

mathematically as ikquation 20.

d(FP)/dt = IFPi DFP Equaion 23

Where:

203



IncreasingFinancial Performance (IFP) is the average of the sum of an increase in adopters
(liA), financial performance increase factors, and average increase factors for financial

performance which can lmeathematically expressed as:

IFP = AVG (FinPer_Increa_Factors + AVG_Increas_Fact_FP + IncreaselnAdopters

Equation24

Where:

Average Increase Factors in FinandrRgrformance(AIFFP) are the average increase in
capaility management (liCM), increase in digital culture (liDC), and increase in adopters
(liA). Therefore, the Financial Performance Increase Factors (FPIF) can be mathematically
expressed as:

AIFFP = AVG(IlICM + IiDC + liA) Equation25

An increase in digital culture (liDC) is expressed as the product of the impact of an increase in
digital culture (ImpiiDC) andncreasingDigital Culture (IDC). The mathematical expression
that follows is:

[iDC = ImpiiDC * IDC Equation26

The Financial Performance Increase Factors (FPIF) are attributed to total income (TI) which is
made up of the sum of revenue (RV), other operating incoi® (@ctual universal obligation
paid (AUSOPD), and universal service obligation shortfall (USOSF). The mathematical

expression that follows is:

FPIF =Tl =RV + OOl + AUSOPD + USOSF Equation27

Decreasing-inancial Performance (DFP) is attributed to (i) Financial performance decrease
factors (FPDF) which are attributed to total expenses (TE) which are made up of the sum of

transport costs (TC), staff expenses (SE), operational expenses (OPEX), and depreciation
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(DEP). (ii) Average decrease in financial performance (ADFP) which is attributed to the
average decrease in capability maturity (DiCM), decrease in digital culture (DabDeT)
decrease in adopters (DiA). (iii) Financial performance stock

The mathematical expressi that follows is:

DFP = FPi (ADFPi FPDF) Equation28

FPDF =TE=TC + SE + OPEX + DEP Equation29

Table 2 depicts the minimum, maximum, and baseline values that the quantified variables

take in the formulated model.

Table51: Financial performance (competitiveness) factor values

Variable Minimum | Maximum | Baseline Source
Revenue (RV) 0 1 0.75 [201]
Other  operating O 1 0.13 [201]
income (OOI)
Actual USO Paid 0 1 0.086 [201]
(AUSOP)
Total Revenug O 1 0.966 Calculated
(TR) (0.75+0.13+0.0860)
uso Shortfall| O 1 0.046 Calculated
(USOSF) (0.132- 0.086)
Uso Expecteq 0 1 0.132 Calculated
(USOEXPECT) (OPEX *  Rural
Population) =
(0.4 *0.33)
Ruralpopulation |0 1 0.33 [199]
Operational 0 1 0.42
Expenses (OPEX) [201]
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Staff Expense; 0.8 [201]

(SE)

Transport COSt 0.0551 [201]

(TC)

Depreciation 0.06 [201]

(DEP)

Total Expense; 1.335 Calculated

(TE) (0.8+0.42+0.0551+0.06

Nett Income of -0.369 Calculated

Loss (NloL) (0.966i 1.335)

Profit Margin (PM) -0.492 Calculated
(NIoL/RV) =
-0.369/0.75

4.5 Chapter Summary

This chapterarticulates themodel conceptuadation which is grounded on theesearch

undertaken in Chapter 8om where ten dimensions(variables)emerged A subsystem

diagramwas developed and presented in Figu® #he dimensiongvariables)of the sub

systemdiagram were furthedeveloped into causal loop diagraros ratheriii nf | uence

di a g r a msudambigandustyhdemonstrate the dynamic feedback relationship between

variables within each sufysteml n

t he

process

of devebahpi ng

exogenous variables\jtside the boundary) and endogenwasgables ithin the boundary)

wereidentified Theendogenous variablegcludingthedigital ecosystemyhich is exogenous

but the subject of the studywere synthesizedinto causal loop diagramer finfluenced

diagrams todescribetheir interaction in a dynamic settingfhe influence diagramwere

supplemented bg detailed explanation of thaterconnectednesand the loopdynamics for

each ofthevariablespresented as causal loop diagram€LDs.

This chapter further articulates the stocks and flows that emerged from the preceding chapter

which dealt with CLDs. The ten dimensions that were discussed in the preceding chapter are

further refined and streamlined and described in Table 50. The rasdita@nsions are
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consolidatedand a new causal loop diagram emerges which comprises capability maturity,
adoption, digital culture, and financial performance (competitiveness). The emergent CLD is
depicted in Figure 63 and grounds the hypothesis in theexiof the realities and material
conditions that are at play in the postal sector.

The restated hypothesis theses that the adoption of the UPU (Universal Postal Union) APIs
(Application Programming Interfaces) by key customers of the postal setitoeinforce a

robust digital cultureThis culture will thereaftestrengthen the capability maturity of the
postal sector and the three stocks will reinforce financial performance (competitiveness) of the

postal sector which will ensure the sustainapidif the postal sector.
This chapter further quantifies the variables and develops the mathematical expressions for

respective stocks and flowBhe next chaptadelves intdhe simulation results and discussions

of these key findings.
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CHAPTER 5: RESULTS AND DISCUSSIONS

5.1Chapter overview

Beforethediscussion of theimulation resus, this chaptefirst delvesinto model verification
and validation whicHay the foundation of the simulatiggrocessand its subsequent result
The simulatiorresultsimmediatelyfollow the results and discussion of the model verification
and validation. The delta T thatwas used in the simulatiamaces wa®.001which is the
fraction of the model time unit and used to Isetv often differential and complex equations

are realculated during the model run.

5.2Model Verification and Model Validation

Numerousauthors haveesearcheanodel validation in system dynamics and this study has
citedSterman [100]who published 2tests fotheassessment of dynamic mod@arlas[202]
posits thatmodel validation is avital, yet contentiousacetof modetorientedmethod, and
system dynamicspecifically The \alidity of the outcomesin modelbasedresearchis
significantly reliant on thesoundnes®f the model Barlas[202] proposegshat the general
rationaldirectionof validation isto primarily assesshe validity of the structure and tteafter
testthe behaviar accuracyafterthese two vital testsf thestructure of the modareperceived

assound.

Pruyt[203] argues that wdel verification canprisesassessinghe correctnessf the numeric
values scrutinyof mathematical expressigrassessinghe sutsystemsandmodelstructures,
and assessinghe dimensional consistencyhe validation processonfirms if a model
replicateshistoricalactualdata In System Dynamicgheredication of pastpatterns isnerely
one of several assessmentslative to themoddling purpose.Comparisonof the model
behaviar with historical data isseldoma goal, particularly not for SD modHBing that is
futuristic due to thecomplexity of systems andhallengesstudiedin a world driven by
volatility, uncertainty, complexity, andmbiguity; SD validationtranscendghis orthodox

concept of validatiofi203].
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Pruyt[203] further suggests théte two accustomedapplicationsof SD modding are (i))To
delve into plausible futures, and (ii)To examinethe reperaissons of diverse policies.
Juxtaposingmodel outomeswith historical datadoes notassurea perfectfit with future
progress Orthodox validation in thecontextof fimpartial demonstration of the truth of a
modeb is impossible. Anothethabitual or frequent applicationf SD modding is to
comprehena system and thaterconnectednedsetween system structure and behawi&or
that endeavour insights can be extractedfrom reflective modiing which relates to
unconstrainednquiry throughmodels taliscoverandcomprehengwithoutcoecingthe model
to replicatehistorical systembehaviar. A model that does naeplicatea perfectfit with
historicaldata may benorevaluablethan a model that doeghis proportion is supported by
Stermar{100] who positghat SDvalidationis about irspiringconfidenceandutility of models
for the purpose at harathd thereforevalid modelsaremodek thatarethoughtto bebeneficial

for theirenvisionedourpose The belowsection discusses the direct structure tests

5.2.1 Direct Structure Tests

Pruyt[203] argues thatlirect structure testsould comprise a combination: of

(1) Direct boundary adequacy te$his evaluatesf boundaries arsuitable

(2) Direct structure assessment teBhis evaluatesf the structureobeysthe physical
system an@ssociatethws ofnature;

(3) Parameter confirmation testhis evalates ifthe structuresand parameters haveat
life complementsindcorrelatewith knowledge

(4) Direct extreme conditions testhis evaluatesvithout replication(i) If structures and
eguationsare plausibleven undeextreme conditions, or (iWhat theperimeteris for
the model to beonceivabléeneficial

(5) Face validationThis evaluated experts in the fieldliscoverthe model structure and
equationsaptfor theenvisionedourpose.

5.2.1.1Structure Confirmation Tests

Ogano[143] suggests thaterifying the structuref the modelentailsthe comparisomf the
structure of a model witkhe structure ofthe physicalworld that the modetlenotesBarlas
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[202] proposes thatvhen structural confirmation testare applied as empiricaless entail
associatinghenatureof the equations of the model with ttedationsthatoccurin thephysical
system It may also beexecutedas a theoretical structure test, agsociatingthe model
equations witrcomprehensiv&nowledge in the literatur€€onsequentlyfor the model tde
consi der e dgasadihe tesh the magel structure ay notcontradictthe erudition
about the structurén the literature The verification process coulde tackledthrough a
appraisabf model assumptions byh&xtremelycapable andskilled expertwith a grasp and
comprehension dheinterconnectedness the physicabystem[202].

The model wasshared withdigital transformation expertand policynakersin the postal
industry, this iteratve verificationprocessesultedn several version@ersion 1 to version 47)
from whicha purposeful model emergédersion 47) The model structure that emerged in
version 47 was agreed upand considered as representing the reality of digital transformation
in the postal sectoA select group oprogessiveversionsof the models depicted in Figure
69to Figure73.
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5.2.1.2Parameter Confirmation Tests

Sterman[100] suggestghat beforedetermininghow a parameter is to laopraisedr if its
numericalvalue isrational it is vital to ensure that every constant (and variable) vagd
concretemeaning. Barlas [202] proposes thathe second direct structure test, parameter
confirmation entails evaluating the constant parameteend variables compared tothe
knowledge of thephysical system, both conceptually anthathematically Conceptual
confirmation entails theptitudeto detectessentials (elements) in tipysical system that
resemble the parameters of the model. Mathematical or numeric confirneatiaits the
approximatiorof the numerical value of the parameter vathtablecorrectnes§202]. In this
research parameter confirmation tests were dealt with simultaneously with structure
confirmation tests as they are related and were dealt withetsame experts as articulated in
5.2.1.3.

5.2.1.3Dimensional ConsistencyT ests

Forrester and Send204] proposdhatthedimension consistency tastmundane yet insightful

and revealingandinvolvesthedimensiona nal ysi s of t he ®tevdaal 0 s
[100] proposeghat eachmathematical expressianust be dimensionally consistent without
theinsertionof randomfactors thatio not correlate witheallife. Figure74 depictsthe output

result of the uniscrutinytest produced bgnylogic PLE softwareThevertical axes irsystem
dynamicsresults are dimensionlesgcept for financial performandkat relates to monetary

value in Rand.
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Thesectionbelow discusses the structwogented lghaviour tests.

5.2.2 Structure-oriented Behaviaur Tests
Barlas[202] proposes thastructureoriented behaviar testsevaluatethe soundnes®sf the
structure indirectly through the applicationfocertain behaviar teststo model behaviar
patternsThe resarch consideretvo vital structureorientedtests(i) the Boundary adequacy

test and (ii) theextreme conditions tesd furtherassess the validity of the structure of the
modelwhichis presented ih.2.2.1 t05.2.2.2

5.2.2.1Boundary AdequacyTest

Sterman [100Jadvances that the boundary adequacyédesluateghe aptnessof the model
boundary foiits designedjoal andoroposeghat the initial step is to check what the boundary
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is withtheassistance of tools suchlasundary charts and sigystendiagrams Sterman [100]

further proposes that model equations nhestassessed for exogenous inputsulostantiate

that the list ofexogenous variables isomprehensiveand cautions that all constants are
exogenous but mdye inconstanbover the time horizon under consideratibastly, Sterman

[100] argues thamodel boundar s houl d be shar ed wexpehsint he fic
addition toa review of relevant literature and direct experience with the sysiesolicit

feedback and new insights that cosiajgest some of the processes that perhaps could be made
endogenus and such insightshould be incorporated in the model aadutinisats effects on

the model behaviwas t he pri mary o b jcenfidenceviretheimedelt o bui |

This research aimei determine prevalent inhibitors and drivers of digital transformation in
organisationsand constructan SD model ofintermingling digital transformation variables
based on insights from both academic and industry literatudesignappropriate policies
that would benefit the postal sect@uring this assessmenthe model wasadaptedto
comprise a conceivableadded structure in whichthe following constants were made
endogenougi) Impactincrease in adopters (ii) Impact decreaseadopters(iii) Impact
increase in capability maturityM)i Impact decreasea capability maturity (v) Impact increase
in digital culture (vi) Impact decrease in digital cultuka)( Postal readiness indegyiii)
Compliance to Electronic Advance Data (EARNd {x) Major obstacles to digital paat

services.

These insightsvere gained from sharing the model with stakehol@es comprehending

and incorporating these insightgorthe modeto buildthec | i ent 6s confi dence

5.2.2.2Extreme Conditions Test

Staman [100]argues that modelsughtto be solid even inextremeconditions angroposes
thatsolidnessunder extreme conditiorejuates téhe modebehavingrealistically regardless
of the extremitief inputs or policies subjectdd it. The extremecondition tesicomprises
allocating extreme values t@articular parameters andontrastingthe modelgenerated
behaviar to the observedr expectedbehaviar of thephysicalsystem undesimilar extreme
conditiors [202]. The modelisa c c e pt e d passd the sesbiif it gngemdersimilar
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transformedehaviarr whenreplicatedwith structuraladjustmentshat reflect the structure of
t h d tfeghygsttasystem204].

During thisassessmeninputsto respective mathematical expressiareseallocatedextreme
values such as, @, 25%, 50%,and100% and theSD modelwassimulatedto evaluate if the
mathematical expressiossll hold. The model was furthgsut throughextremedisturbances

that related to policies angarameters, the outputs wesissessed to ascertain if yhare
reasonable andseful. The extreme conditions tests are very important as they can potentially
assist themodeler to uncover structural flaws and take appropriate action to correct such
underlying structural flawsWhen extreme values wer@assigned tothe mathematical
expressioa ofa d o p t e r digal cslture stdck, andapability maturity stockthe model

was run tgroduce theesults asdivided as follows:
(a) Extreme condition tesif zero valug0%)

The extreme conditions tests of a zero value are depicted bekiguires 75 to 79.

Adopters Vs Potential Adopters

0,9
0,8
0,7
0,6
0,5
0,4
0,3
0,2
0,1

Adopter stock

0.164
0.493
0.822
1.151
1.479
1.808
2.137
2.466
7.726
8.055
8.384
8.712
9.041

9.37
9.699

= Adopters Potential Adopters

Figure75:. Extreme conditions test of zevalue foradopters and potential adopters
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Financial Performance

Financial Performance stock
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Financial Performance

Figure78. Extreme conditions test effects of zero value (Adoption, Capability Maturity, Digital

Culture) on financial performance stock
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Figure79: Extremeconditions test effects of zero value (Adoption, Capability Maturity, Digital

Culture) on financial performance stock (Rand)

Figure 75 depick the effect of a zerwalue allocatioron the mathematical expressions that
describe theadoption processWhen marketing effectivenesspntact rate, anédoption
fraction are set to zer@doption remains at zero while potenadlopters remain at (Iotal
population)which represents 174 potential adopters as calculatdddepicted in Table05
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Figure 75, therefore, makelogical senseand the behavig is expeted even under extreme

conditions.

Figure B depicst the effect of a zervalue allecation on the mathematical expressions that
describe theoperationscapability maturityperformance in the context of the postal sector.
Whenaverage increasing factoeverage decreasing factors, and the capability maturity stock
are set to zerdhe capbility maturity remains at zero for the duration of the simulation period.
Therefore Figure & makes logical sense and the behawias expected even under extreme

conditions.

Figure 77 depics the effect of a zerwalue allocation on the mathematical expressions that
describe thdligital cultureperformance in the context of the postal sector. When average
increasing factors, average decreasing factors, ardighal culturestock are set teero; the
digital cultureremains at zero for the duration of the simulation period. Therefore Figure 7
makes logical sense and the behawias expected even under extreme conditions.

Figures B and79 depict the effect of the zenmlue allocationarticulated in Figures&'to 77
on theoutputof the modelthe financialperformancestock Whencapability maturity, digital
culture, and adoption stocksmain at zero as articulated in Figurést@ 77. The financial
performancgcompetitiveness) stock stands-@t58 which translates td&R1.6 billion in year
0.164anddeclines to jusbelow-1 which translates teR29 billion in year 9.945Therefore
Figures B and P areplausibleand the behavio is expected even undextreme conditions.
The results of the extreme conditions test with zero allocation are consistenthwith
propositionsof Barlas[202] andSterman [10Q]

(a) Extreme condition test of 1 (100%)

The extreme conditions tests of a 1 (100%) value are depicted below insfaQtwe34.
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Figure 83 Extreme conditions test effects of one (100%) value (Adoption, Operations

Capability Maturity, Digital Culture) on financial performance stock
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Figure 84: Extreme conditions test effects of one (100%) value (Adoption, Capability Maturity,

Digital Culture) on financial performance stock in Rands

Figure80 depicsthe effect of a on&alue allocation (100%) on the mathematical expressions
that describe the adoption process. When marketing effectiveness, contact rate, and adoption
fraction are set tone adoption remains aine (1)while potential adopters remait(8) (Total
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population) which represents 174 potential adopters as calculated and depicted inlTable 5
Figure 80 is coherent and conceptually accurate as potential adopters will immediately be
converted taadopters when the parameters are set a{10@6), thisbehaviar is expected

even under extreme conditions.

Figure81 portraysthe effect of anevalue allocatior{100%)on the mathematical expressions
that describe the capability maturity performance in the context of the postal sector. When
conpliance to quality of service whidhk directly proportional tdhe average increase factors

and compliance tcElectronic AdvanceData which isinversely proportionato the average
decreaséactors are set at onthe capability maturitypegins with a steadypcreasdrom 0.334

in year0.164 reaching 0.7 in year @41and the performance flattensitil year 10 Therefore

Figure81 makes logical senseand the behavig is expected even under extrenmnditions.

Figure 82 illustrates the effect of aonevalue allocation(100%) on the mathematical
expressions that describe the digital culture performance in the contex0DH @&Whenthe
average increase factaase set to one (100%)e digital cultre begins with a solid increase
from 0.46in year0.164, reaching 0.786 in yeaB.041and later stabiation. Therefore Figure
82 is coherentand the behavig is expected even under extreme conditions.

Figures83 and &} depict the effect of thenevalue allocations articulated in Figuré&to 82
on the output of the model, the financial performance stock. Wnerparameters of the
operationscapability maturity, digital culture, and adoption stoeks allocated ongalue
(100%) asarticulated in Figure80 to 82; financial performance (competitivenegsjproves
as comparedo Figures 79 and 80 when the extreme value was set at zditwe financial
performance (competitiveness) statinds at0,543 which translates teR1.6 billion in year
0.164 to-0.6 which translates teR1.77 billion in year9.945.Therefore Figures83 and & are
conceivableand the behavig is expected even undeaselineconditions The results of the
extreme conditions test with 100% allocation are consistent with the proposiéee®ped
by Sterman [100and suppded by Barlag202].

5.2.2.3Behaviaur Pattern Tests

Sterman[100] argues that the purpose of the behavi@production tests is to adequately

answer the following questions:
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) Does the modeteplicatethe expecteehaviar?
(i) Does it endogenoustyeneratentricacy, inspiringthe
study?
(i)  Does the modetngendethe severaimodes of behavig detectedn thephysical

system?

In the baselinetructureportrayedin Figure85, thedifferentcurvesillustratethe anticipated
performance of eachtock (Operations apability maturity Digital culture, Adoptionand
Financial performangeasarticulatedn theirrespectiveeference mode behawiopatternsn
Chapter 4along withthe resulantdelayedresponse fodigital culture,adoptersand financial
performance.The operationscapability maturity stockexhibits a goaiseeking behavia
pattern as it approaches its goal valueOdf which is the target set by desafed postal
operators in Southern Africa. Thywalis to reacha capability maturity ofl. The capability
maturity begins at 02} andprogressively settles at 0,48ismeans that at the current baseline
conditions it will be impossible to reach the initial goal of D&hdevenfar away from the
ideal goal ofl whichis measurethrough the Integrated Index on Postal Development (2IPD)
The behaviar reproduction test fooperationscapability maturity igndividually depicted in

Figure86.

The digital culture stock exhibitsnrasshaped behaviw and is consistenwith the literature
and reallife conditions becauseultureis an integrator and diffuses over timéhe digital
culture stock is impacted by the adoption stock whielsults in the digital culture stock
exhibiting its sshaped behaviw. The digital culture stock starts at an initial value of 0.451
theyear0.164 anceventuallyreaches value of 0.678& 10years the behaviar reproduction
test fordigital cultureis depictedn Figure87. The potential adoptérstockcommencesitan
openingvalue of 0.98 and displays inverseshaped behaviw, ultimatelyreachinghelowest
value ofzeroafter5.507years. The adoptsrstockcommencesataninitial value of 0.@8and
displays shaped behauig eventuallyreaching éigh value ofl after 3.863 years.It should
be notedhat the stocks for potential adopters and adopterasaariatedwhich meansvhen

a unit of the pot esoutiithdcomasdan pftoworthe ddopset stockk s
(This relationshipis demonstratedby their inverse behavio patterns). The behaviar

reproduction test for adoption is depicted igufe 88.
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The financial performance stock exhibits an iestings-shapedehaviourand this behaviar

is expected as a resolftthe impact of the adoption stoakd digital culture stock which exhibit
an sshaped behaviw on the financial performance stockhe financial performance
depicted in Figure89 and 90 as a percentage and Rand value respectiv&lye financial
performance (competitiveness) stock stand,865 which translates teR1.6 billion in year
0.164 to just below0.72 which translates t&2.04 billion in year 9.94

Theoverallstructurebehaviar patterndepicted in Kjure & illustratesthe time lags between
capabilitymaturity, adoptersdigital culture, andinancial performancand is consistent with
theliteratureon behaviour structural tests developed by Sterman Hr@$upported bBarlas

[202] and Pruyt [203]. The behaviour reproduction tests at baselmkies represent the

businessasusualscenariascenario 1yhich is articulated in 5.3.1.1

228



Behavior Reproduction Tests at Baseline Values
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Figure90: Behaviour Reproduction Tests at baseline values for financial performance s Rand

Thesectionbelowdiscusses the policy analysis atebign.
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5.3 Policy Analysis and Design

Serbarn{205] theorses thatpolicy analysigs the methodicalexaminatiorof alternaive policy
optionsand themethodof collectingandconsolidatinghetestimonyfor or against eachption
It encompassessystematic approacbreatingthe means ajatheringandreflection and some
efforts to envisagethe impact of alternate paths of action. Numerous authors have
conceptualiseghasanodels, with the number phasewaryingbetweerb and7. Howlett and
Ra me s h 0 sategoosd$wd stagesvhich are (i)Agenda setting(ii) Policy formulation,
(iif) A doption (or decisiomaking),(iv) Implementationand(iv) Evaluation[206]. Thephases
of policy devisingare depicted in Figur@l below.

o~ T

Policy
Formulaticn

Figure91: Stages of policy formulation: A turbulent flow [209]
Benoit[206] proposes that:

1 The agendghasedenoteshe methodthrough which a policy and theroblemit is
envisionedo addressireacknowledgedo beof interest to the public

1 The policy formulatiorphasedenoteshemethodthrough which theesponsible public
administration scrutinisesthe different policy options consideredto be probable
solutions

1 The aoptionphasedenotesa methodhrough whichpolicy drectionsaretakenat the
governmental leveemergingn apolicy directionthat favaurs one or more approaches

to dealing with the task at hand
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1 Atthisphase t h e epgecutianganardeters are established, whistswervingly

affect theensuingoutcome of the policy.

Sterma [100] proposes that policy design incorporatesdaeelopment of novedtratagems
structuresand verdict guidelines and thesturdinessof policies and theiresponsivenes®
unpredictabilityin the model parameters and structure musiMaduated Thiscomprisegheir
performance undernaassortmenbf diversescenarios, as well as the imky of diverse

policies

Sterman [100proposes thahtricatesystemshabituallyengendebehaviar which is far from
theexperienc®f the pastandproposeshatanother goabf modéling is toplan and implement
policies thattranscendhe system into @ompletelynew regime of behaviar. To become
valued the decisiorguidelinesin models musact rationallyin all settingsin settings where
historicalinformation exists but ab whereit doesnot exist Policy robustnessmplies that
decisionguidelinesmustproduceproductsthat areplausibleandusefuleven when the inputs
to the decisionsassumeextreme valuesRobustness unavoidably means models will contain

several nodinearrelationships [100].

Wheat [207] argues thauite frequently system dynamics modseliented public policy
analysis isoccasionallyconstrainedo assessingparameteffluctuationsinstead ofplanning
assessingand implementingnew stockandflow policy structures In dynamic feedback
systems, modedrientedpoliciesareinclined to haveinconstantather than constant impacts
on dynamic problems.Herefore orthodoxstationaryparameter sensitivity tests may dfer
adequaténtuitionsinto theprobableeffectof a policy. Dynamic parameter testsuld produce
moreaccurateoutlooksconcerninghe effectof a policy. The modification othebase model
with a dynamic parameterssociated with policy interventions creates an exogenous policy
interconnectednesand ensures that thimewo dynamic parameter associated with a specific
policy intervention varies as a ndinearfunction of time, creating a more plausilsiesnario

that mirros reatlife situations[207].

Table53 recapgsheformsof information that postgllayerscanadd tothe different phasesf

the policyconstructiorprocedureo developvigorouspolicies.

Table52 Types of information that public heallctors can contribute at the various stages of

the process, adapted from [209]
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Stages Information to be transmitted by postal actors

Agenda setting | Problemconfiguring

1 Findinga problen andassemblingvidenceghatshowsthescale
of the problem.
Detailingthecause and effects of the problem
Questoning frameworks.

Finding the significant appropriatedata for describing the

problem.
Policy Forecasting
formulation 1 Identifying which leversto pull and which policies require

intervention

1 Defining the implications of currentor plannedpolicies and
recordingtheir effecton postakervicesandtheir causes
Describingthe effectsof eachchoice
Detailing the impending costs and benefits of all strateg

scenarios using informatie@ngendereérom prediction.

Implementation | Monitoring

1 Recording the implications of past adopted policies and
partakingin theirenactment

1 Conductingscrutiny and learning from experiende ensure
mistakes are learned from and eliminated in the implement|

of similar policies in other settings.

Evaluation Evaluation

1 Constructingmonitoring mechanisms.

1 Highlighting inconsistencied et we e n t &nécipated
andrealresults.

9 Carrying outintricateevaluations

This research has brought to light the underperformance of the Southern African postal sector
against its peers as measured in the integrated index on postal development (2IPD) and the

digital readiness index (DRI). Thesesultsare reflected in the outcomes of the system
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dynamics model developedlring this research. Policy design and analysis ainprtube
several policy arrangements and regulate and design the model to achieve digital
transformation through improvement in timeigration of key customers into the UPU digital
ecosystem to improve adoption, digital culture, capability maturity, and ultimately financial
performance (competitiveness) of the postal sector in Southern Africa. Theisngeleéric to

the postal sectandcan be applietb other designated postafganisation®utside Southern

Africa.

5.3.1 What-if Scenario Analysis andPolicy Design

Morecroft[97] asserts that once the modet@sideredeneficialfrom theviewpointof the
clientand isvalidated and verifiedyolicy design could commendleroughan in-depth what

if scenario analysiSchoemakef208] proposes thahe deeper aim of scenaanalysisis to
challenge mindsets by stimulating strategic dialogue and refleatidrargues that scenario
planning is a orderly process for generating alternatwrewpointsabout anorganisatiod s

future byassessingital uncertainties that can significantly change the landscape

In this study, an assortmenbdf demonstrative scenarias presentedncluding (a) Baseline
(Scenario 1)(b) Adoption improvementhroughthe improvement ofmarket effectiveness,
contact rate, andadoption fraction (Scenario 2), (c)Operations apability maturity
improvement through the improvementoaimplianceto quality of serviceandreducing non
compliance tdelectronicAdvanceData(Scenario 3)(d) Digital culture improvement through
the improvement ofpostaldigital readiness indexmprovementin the number of staff who
underwent trairpostcoursesreducingthe turnover of CEOs in ten yeaediminating absence
of enterprise architecture blueprimeducing major obstacles to digital postal servicesl
improving penetration rates ofligital posts (Scenario 4) (e) Financial performance
improvement throughlosing the USO shortfalieduction of staff cosgperational costs, and
transportation cost&Scenario 5), an€f) All the improvements allowed to interact with one

another in a dynamic settij§cenario 6).
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5.3.1.1Basdine-businessasusual (Scenario 1)

The underlying assumption of thigaselinescenariois that theexisting drifts and policies
related to the postadector inSouth Africa (which were used to validate the model) and
Southern Africawill proceed into the futureas presentedn the stocks and flow model
developed in this study and whose baseline refuitall the stocksvere presented in Figure
85 and the individual stocks at baseline are presentEdyure & to Figure90. The business
asusualprovides aplatform (baseline) against which all other pglinterventionscenarios
are compared tdn summary, thédaseline scenarioapability maturity digital culture, and
financial performanceeach 0.8, 0.673,and -0.72 (-R2.04 billion) in the year ten years
respectivelyif the current trajectory persistéhe baseline scenario was dissed in detail in
5.2.2.3

5.3.1.2Adoption

5.3.1.2.1 Adoption improvement (Bestcase scenari@)

In the baeline conditionsresuts as depicted in Figuse85 and 88, the adoptionstock is
moddled as a function ofmarketing effectiveness, adoption fracti@amd contact ra¢. The
adoption stock found that at baseline conditionsattapters and potential adopters will be the
same at around 2 years and all the potential adopters would have fully adopted in around 4
years. The baselinés moddled againsparameters of (i) Mrketing effectiveness of 20%si)
Adoption fraction of 15%jjii) Contact rate of 25 clients per annuamd (iv) Disadoption rate

of 0%as there are no adopters that have exited the digital ecosystem.

The 50% case scenario proposed is similar to lasecase scenario from a balancilogp
variableperspective with ais-adoption rate of 0% while thesinforcingloop variablesare
ramped up as follows; (Warketing Effectivenessancreass by 50%(from 20%to 30%), (ii)
Adoption Fraction increases by 50% (From 15%2206%), and (iii)Contact rate increasing
by 50% (FronR5 to 38 customers per annumhe50% casecenarids depicted in Figure®
below, andit shows that adopters and potential adoptalisbe equal in 8 months with full
adoptionwithin 18 months. This scenario is not probasdeit goes againsdustry norms.
Therefore, the bestasein the context of adoption stodék depicted in Figur®3 where the
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adoption parameters are (i) Markegieffectiveness is 20%, (ii) Adoption fraction is 15%, (iii)
Contact rate is 25 clients per annum, and (iv}&lseption rate is 0% as there are no adopters
that have exited the digital ecosysténshould be noted that the bestse scenarias depicted

in Figure 93is identicalto the behavior reproduction test at baseline conditions depicted in
Figure88. The results are consistent witteliterature orthe application of thBass diffusion
modelas proposed by Sterman [1Gfjd supported by Wu ar@ison[209] in their work on

contagion effects iaccountisk management.
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Figure93: Bestcase scenario for adoption stock
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5.3.1.2.2 Adoption decline (Worst-case scenari®)

Thereinforcing loopparameter®sf the bescasescenario are left unchanged (Contact rate of
25 customers per yeadoption fraction of 15%, and marketing effectiveness of 20%) while
the balancing looparameter which comprises of didoption rate (Adopters dropping out of
the ecosytem for one reason or another) is set at 20%.Wdrstcase scenaris depicted in
Figure 91 which reveals the impact dfis-adoption on the adoption stock. The results reveal
thatadoption willpeak at year thresith abouta 60% adoption rateHowever,the undesired
effects of disadoption (representing diverging interestgjll creep n and drive adoption
downwards which will result in 20% adoption at the end of theyéam simulation periodihe
drop in adoptionresults in a nosdive trajecbry for all the other stockéDigital culture,

capability maturity, and financial performanes) depicted in Figuse® to 9.

Figure % depictsoperationscapability declining from itsbaseline conditionsf 0.48 in ten
years t00.4 after a 20%drop in adopters. The decline from baseline to after impact of dis
adoptersrepresentsa drop of 17% in capability maturity Figure % depictsdigital culture
declining from its baseline conditions 6f673in ten years to 084 after a 20% drop in
adopters. The decline from baseline to after impact ehdaopters represents a droBado in
digital culture Figures 97 and 8B depictfinancial performanceleclining from its baseline
conditions 0f-0.72 ¢R2.04 billion)in ten yeas t0-0.915(-R2.59 billion)after a 20% drop in
adopters. The decline from baseline to after impact eddpters represents a dro2ao in
financial performance in terms of Randhe resultsof the impact of disadoptionor un
adoption by stakeholdeaseconsistent with thevork undertaken b210] whose workfocused

on the adoption of improved agricultural inpbtsfarmers in Uganda.
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Figure98: Impact of 20% drop in adopters on financial performance in Rand value (baseline)

Figures % to 9B depict the vital rolehatadoptionplays in the overall competitiveness of the
postal sectorThe results demonstrate that a drop in the numbadafters has a devastating

effect on all the stocksll stocks themmssume a sharp decline.

5.3.1.3Digital Culture Improvement (BestcaseScenario 4)

In thebaseline conditionas depicted in Figur@s andFigure86, digital cultureis modéled as

a function ofthe postal digital readiness indeandtrain postas reinforcing loop parameters
thatare within the control of the postakser. The balancing loop parameters within the control

of the postal sector atbe absence o&n Enterprise Architecture blueprint atite change of
CEOs over ten yearS hedigital culturestock was found at baseline conditiogigjital culture

takes an surve trajectory consistent with culture as an integrator and will peak at about 4.8
years andlattens at 0.641ntil the end of the simulation period of ten yedrse baseline is
modéled against parameters of QO turnover of 0.,/(ii) Absence oEnterprise Architecture

(EA) blueprintof 0.9 which means there poor EA presencgiii) Postal readiness index of
0.516 and (iv) Train post of 0,001

The besttase scenaridepicted in Figure9 is modéled against parameters of (i) CEO
turnover of 0.dMeaning two CEOs in ten yeargii) Absence of Enterprise Architecture (EA)

Blueprint of 01 which means thens an excellenEA presence, (iii) Postal readiness index of
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0.699 which represent a6 improvement from baseline levelnd (iv) Train post of @,
which means 10% of employegained in train post module$he results are consistent with
researchon a system dynamicapproach to organisational culture by Cerd&#l] and
Trivellaset al.[212].
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Figure99: Bestcase scenario for digital culture stock

5.3.1.40perations Capability Improvement (BestcaseScenario 5)

In the basline conditionsas depicted in Figuresc8and &, digital capability maturityis
moddled as a function of theapability maturity goahandcompliance to quality of service on
the reinforcemenside of the loop. The balancing loop parametirat is modded is non
compliance to electronic advance data (EADhe capability maturitystock was found that at
baseline conditiongapability maturityassumes a goakekingandpeals at aboub years and
flattens at 348 until the end of the simulation period of ten years. The baseline islledde
against parameters of @Qompliance to quality of service 06f42, and(ii) Non-compliance to
Electronic Advance Dataf 1-0.8895

The bestcase scenario depicted in Figa@® is modéled against parameters of Gompliance
to quality of service of @ which means &7.5% improvemenand (ii) Norcompliance to
Electronic Advance Data of-Q.95 which translats to a 6.4% improvement inompliance
thereby reducingnoncomgdiance by 7R0% ([(1-0.95) - (1-0.8895)/(20.95)*100). The
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capability maturity stock was found that at beagse conditions, capability maturity assumes a
goalseeking and peaks at about 5.5 years and flattens at 0.76 until the endiofulla¢ion
period of ten yeard-he improvement from baseline conditions represeB®&/&improvement

in capability maturity stockThe results are consistent withe literature onthe system
dynamics approach toodellingcapabilitiesand resources by Warrgt87] andRosenbergt

al. [213].
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Figure100Q Bestcase scenario for operations capability stock

5.3.1.5Financial Improvement (BestcaseScenario 6)

In the baseline conditiongs depicted in Figuress889, and 90, financial performances
moddled as a function ofevenue,other operating income, Universal Service Obligation
(USO)Actual, USOShortfall, and Rural Populatiamn the reinforcement side thfe lcop. The
balancing loop parametethatare moddled are staff expensegyperating expenses (OPEX),
transport costsaanddepreciationThe financial performancstock was found that at baseline
conditions,financial performancelropsto -0.85 (-R2,4 billion) in 2 years andclimbs and
flattens at0.72 ¢R2.04 billion)until the end of the simulation period of ten years. The baseline

is modéled against parameters of Revenue 00.75 (ii) Other operatingncome 0f0.13 and

244



(iif) Actual USOof 0.086, USO shortfallwhich are represented on the reinforcing part of the
model The laseline was further modet against parameters on the balancing part of the
modelwhich are (i) Staff cost of 0.8, (i) OPEX 0f42, (iii) Transport costs of 0.08%nd (iv)
Depreciation ©0.06.

The besttase scenario depicted in Figsil and 1@ respectively are moddled against
parameters of (iRevenueof 0.75, (i) Other operating income @.13,and(iii) Actual USO
(Universal Service Obligatiom)f 0.086 The financial performancstock was found that at
bestcase conditionst beginsat 0687 which translates to R®willion, and takes a dipnd
settlesin 2.2 yearsat 0.079 which translates #0240 billion The bestcasewas further
modelled against parameters on the balancing part of the model which are (i) Staff &t of 0.
(i) OPEX of 07, (iii) Transport costs of Q.and (iv) Depreciation of 0.06The new
contributions of expenses make up 100% o0& threshold of total expensegdtal revenue

as best practic&he results are consistemith theresearclon strategic management dynamics
by Warren[187] and Trivellas [212] whose research was diusiness strategy effects on

organisationaperformance
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5.3.1.6Adoption (BestcaseScenario Vs Worstcase Scenario)

Figure 1@ attempts tawompare the bestase (BC) performance of the adoption stock against

the worstcase (WC)performance of the adoption stockhe worstcase (WC) scenario as
depicted in Figuré4 reveals the impact of dadoption on the adoption stock. The results
demanstrate that adoption will peak at year three with about a 60% adoptiotcatever,

the undesired effects of daxloption (representing diverging interests) will creep in and drive
adoption downwards which will result in 20% adoption at the end of thge@nsimulation

period which is detrimental tdhe sustainability of the p&ial sectar The bestase (BC)
scenario also depicted in Figure3lfeveals that at baseline conditions, the adopters and
potential adopters will be the same at around 2 years and all the potential adopters would have
fully adopted in around 4 years.
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Figure103 Bestcase scenario vs worsase scenario for adoption stock
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5.3.1.70verall Performance (Interaction Of All Stocks, Scenario 7)

In the overall bestase structure depicted in Figute4, the different curves illustrate the
desired performance of each stock (Operations capability maturity, Digital culture, Adoption,
and Financial performance), as articulated in their respectiveenee mode behawio
patterns in Chapter 4, as well as subsequendelayedresponse for digital culture, adopters,
and financial performance. The operations capability maturity stock exhibits -segahg
behaviar pattern as itnoves toits goal vale of 1 which is themaximum point that can be
reachedthe ultimate goal is to reacm aperationscapability maturity ofl. The operations
capability maturitycommencest 0.334 and progressively settles & €his means that at the
bestcaseconditions it is possible toexceed the 0.6et for Southern Africaandcloserto the

ideal goal ofl which is measured through the Integrated IndeRastal Development (2IPD).

The digital culture stock exhibits arshaped behavis and is consistent with the literature

and reallife conditions because culture is an integrator and diffuses over Tineedigital

culture stock is impacted by the adoption stock which results in the digital culture stock
exhibiting its sshaped behaviw. The digital culture stock starts at an initial value o704

the yeal0.164 anceventually reaches a value @P47after tenyears. The potential adopters'

stock commences at apeningvalue of 0.98 anexhibits aninverse sshaped behavio,
ultimatelyreaching a low value ofid 2,5years. The adopter's stock commences apaning

value of 0.08 andexhibitsan sshaped behaviw, eventually reaching a high value oh12,5

years. It should be noted that the stocks for potential adopters and adoptees@anected
whichimplieshatwhen a unit of the potential adopter:

to the adopter stock (This relationship is demonstratetdiyinverse behavie patterns).

The financial performance stock exhibits an interestislgapedehaviou, and this behaviar

is expected as a resulttbe impact of the adoption stock and digital culture stock which exhibit
an sshaped behavim on the financial performance stock. The financial performance is
depicted in Figure401 and102 as a percentage and Rand value respectively. The financial
performance (competitiveness) stock standg,&84which translates t&2,07billion in year
0.164and settlesit 0.332which translates t&0,970 billion in year 9.94

It is noteworthy tgointoutthat the bestaseoverall scenario for all stockiustrates the core
principle of the interplay of variables in a dynamic settirap depicted in Figure 20 The

interface of variablesresults in an improvement of all stockempared tothe bestcase
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performanceof the stocksas stanehlone stockss depicted in Figus3, 99, 100, 101, and
102.

Figure 1® depicts the bestase performance which sownin Figure 1@ against the base
case performancghownin Figure &. There isa substantial improvemeit the performance

of all stocksfrom their basease performancas depicted in Figure B0 The financial
performancanoves from-0,722in 0,164 yearsvhich translates to a loss oR®4 billion in
9,945 years in the basase soeario to a profit of (822 which translates to R0,970 billion in
9,945 years in the beskase scenaridor the same period, digital culture moves fre/673in

the basecase scenario 10,947 in the bestasescenariowhile operations capability moves
from 0,479 in the basease scenario @901 in the bestase scenarid.he dynamic behavig

of potential adopters and adopters inliasecase scenario reach values of 0 and 1 respectively
in about four years while in the besdse scenarjdhe adopters and potential adopters reach
values of 1 and O respectively in about 2 yeavkich is an improvement of 50% in
performanceThe results are consistent with the systemsthediyat fAt he whamo| e
t he s um odrticulatedsbyMeaows[83h Sterman[96], Haraldssorand Sverdrup
[214], andEnnen and RitchgR15]. Figure 105 demonstrates this timelpsacipleof systems
theory.
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Best-case performance (Dynamic behavior of all stocks interacting)
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5.4 Chapter Summary

In this chapter, th8ystemDynamics(SD) model was exposdd structure validity testahich
comprisedof (i) Direct structure testhich entailedstructure confirmation tests, parameter
confirmation testsand dimensional consistency tegi$Indirect structure testshich entailed
extremeconditions test, and boundary adequacy. testhe boundarnadequacy testhe SD
model was modified to includgmausibleadditional structure in which the following constants
were made endogenotrs vary with time based orfeedback from (a) Impact increase in
adopterslf) Impact decrease in adoptecy fmpact increase in capability maturity) (mpact
decrease irtapability maturity €) Impact increase in digital culturé€) Impact decrease in
digital culture ¢) Postal readiness index) (Compliance to Electronic Advance Data (EAD),

and () Major obstacles to digital postal services

During the structure confirntian test and parameter camfiationtest the model was shared
with digital transformatiorexperts and poliaypakersin the postal sector to assutteat it
mirrorsthe realities of the postal sector. The dimensional consistestyywere conducted
analyset he S D moeduatloris and theaAnydogic FersonalLearningEdition (PLE)
software was used to scrusaithe consistencyf the dimensions in the modeStructue-
orientedbehaviarr was conducted tguarantedhat the modetorrelateswith the literature
while extreme conditions testwere conducted to assure that the SD mepdelormsas

anticipateceven in extreme conditions.

Sevendesign and analysiscenariosvere comucted and covered the following aspects (i)
Scenariol whichcan beclassified asbusinessasusual which was based on basease
conditions, (ii)Adoption improvementvhich is scenario 2, (iii) Adoption declinghich is
scenario 3adoption declingesults in the overall deterioration of all the other stp¢kd
Operatiors capabilityymprovement which is scena 4, (v) Digital culture improvement which
is scenario 5, (viFinancial performance improvement, and (@pmbinationof scenarios 2,
4,5, and 6.

The SD modethat wasconceptualised and construciadhis research andepicted in Figure
74 representpostal digital transformation dynamics in Southern Afaod on a global scale.
The modehas proved useful to posttiministratorsand policynakersduring the validation
and verification phasend it will prove to be a useful tool for decisioraking in the postal

sector in Southern Africa and globallyhe policy design and analysienductedn this study
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afford policymakers and postal administratorsital tool to explore a range of choicaad
levers to pullto improve the sustainability of the postal sectdre SDmodel constructed in
this researcltontributes to the newnowledge that can be uséd by the postal sector to
improve the sustainability of the postal sector in Southern Africa and begren&outhern

Africa Region.

Thesucceedinghapterelaborates on theonclusions and recommendations of the study.

252



CHAPTER 6: CONCLUSIONS AND RECOMMENDATIONS

6.1 Conclusions

This doctoral researatommencedn developinga suitable model capable a$sisting postal
administrators anpgostal policynakergn the DesignatedPostalOperators (DPOsh Southern
Africa to explore thepostal dynamics at play the sectar This waswith emphasion the
drivers and inhibitorsf digital transformatiomprevalent within th@ostalsectorunderstoodo

be the determinants @hancial sustainability in the sector

This section commences by reaffirming the research purpose to examirednfi dwed purpose

of the research abeen accomplished. It further reaffirms the research questions and explains
whereresearch questions were answered. Subsequently, the contributions of this study to new
knowledge are provided. A grounded theory exploratory research as described in 3.6 was
adopted to aid in answering the reseayahstionin section 1.3 (i) What arne digital postal
dynamics (variables) in organisations and the postal sector globaliy &wlithern Africa?

While the research effort and knowledge in Chapter 4 were used as articulSéation 4.3

and Chapter 5 as articulated $ection 5.22 in answarg the question (ii)) How do these
variables interact with each other in a dynamic setting? Lastly, the research effort and
knowledge in Chapter 5 as articulatedSection 5.3. were used to answer the question (iii)
What policy designs can be derived frame resulting model to aid policymakers and postal
operators in Southern Africa to better manage the digital transformation to deliver value to

society and contribute to the financial sustainability of the postal sector in Southern Africa?

Thesectionbelowrecapghe aim (purpose) as well as the objectives of the resaansiell as

articulates how thaim and objectives were addressed.

6.1.1 Purpose andObjectives of theResearch

The study purposeid model digital transformation dynamics in the postal sector in Southern
Africa, concentrating on factors that inhibit or drive competitiveness in the postal sector. The
research was aimed at the development of a tool by which competitiveness (financial
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sustainability) can be accomplished in the postal settos was achieved by finding the key
factors that are prevalent in the postal sector and exploring the interface of these factors in a
dynamic setting using system dynamics as a research paradigyagfihthis research effort,

a novel conceptual model that encapsulates the postal digital transformation dynamics was
developed and depicted in Figure T4 addition,this novel model will be particularly useful

in Southern Africa and beyond as it integsakey variables such as digital culture, adoption,
andoperations capability which determine the level of financial performance (competitiveness)
of the postal sector.

Developing the system dynamic model was a crucial outcome ofstthdy andwas
accomplishd by adopting the system dynamics research paradigm through the application of
Anylogic Personal Learning Edition (PLE). The novel model was verified and validated by
sharing it withthe postal sector experts in the field of digital transformatitime moad | 6 s
simulation results mirrored the reality of postal dynamics in Southern Africa and beyond. The
model was subjected to direct and indirect structure tests to assure its validity through a
comparison of the novel model structure with knowledge of thielifeasystem. The novel
model passed all the tests subjected to it and is deemed to be logical for its iptemaesa
andconsidered useful to the postal secltrese tests are articulatedsectiors5.21 and 5.22.
Section 5.2.1 articulatedirect gructure tests which encompastsucture confirmation tests,
parameter confirmation testgnd dimensional consistency testsLastly, section 5.2.2
articulatesstructureoriented Iehaviour tetss which encompass boundaaglequacy tests,

extreme conditions testand behaviour pattern tests.

The simulation results after appraising and validation of the model as covered in Chapter 5
illustrate that adoption of the UPU digital ecosystem by key clients, digital culture, and
operations capability all play a pertinent part in the financial sustainability of the postal sector.
The other important insight gained from the study is thatittygact of a decline in adoption

has a devastating blow to the performance of all other sawkshis is discussed in section
5.3.1.2.2 and depicted in Figures 94, 95, 96, 97, and 98.

The sectiorbelow restates the research questions as well as indicates where in the study the

research questions were answered.

6.1.2 ResearchQuestions
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To explore the opening research question stated in sectior) 1\®fat are the digital postal
dynamics (variables) in organisations and
detailed literature review was undertaken and culminated with anratqgripstudy undertaken

using the Grounded Theory research strategy to build a new theory on postal digital
transformation dynamics. The findings revealed that adoption, digital ecosystem, shared vision,
customer insights, digital culture, diverging intse digital investment, operational
excellence, digital capabilities, and digital competitiveness are the key variables that define
digital postal dynamics in the postal sector globally and Southern Africa as the focus of this
research. The outcomes oktlexploratory research were utilised to construct a conceptual
model which is depicted in Figure 106 below and was discussed in detail in Chapter 4, section
4.2.

Entrenches artals
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Enables
»  Operational Hficiency
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Facilitates
- Drives
ances Y \ B
\ Y
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(Stakeholders)
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Figure 106 A conceptual model that awers research question 1
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The conceptual modeepicted in Figure 106 was a precursor to investigating the succeeding
research question stated in 1.3 (ii) fAHow do
This question was answered with the aid of the Anylogic simulation software. The &b mo

was conceptualised, formulated, verified, and validated. The SD model was discussed in
Chapter 4 undeBection 4.4.2. The model was conceptualised and formulated to demonstrate

the interaction of the streamlined variables as articulated in Figured6Badote 45. The four

variables that emerged were digital culture, operations capability maturity, adoption, and

financial performance.

The four stocks and their respecti Mowdd | ows
these key variables nt er pl ay i n a dynamic setting?0 is
stocks and their corresponding factors (flows) that inhibit or drive the overall performance of

the four stocks as they interact in a dynamic setting.
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Figure 107 A System Dynamics model that answers research question 2

Lastly, the validated stoe&ndflow system dynamics modefs utilised to explore and answer

the | ast research question stated in 1.3 (I
resulting model to aid policymakers and postal operators in Southern Africa to better manage

the digital transformation to dekv value to society and contribute to the financial
sustainability of the post al sector in Sout!l
by simul at-ifons oé narwihmd anal ysis cul minating
design as articulatein Chaptel5 in section5.3.1. The overall bestase scenario is depicted

below and discussed in full in ChapSawhich articulates the policy designs to be implemented

to turn around the state of decline of the postal sector to a state of finanzEadahibty. The

sectionbelowarticulates the contribution of the researchamew body oknowledge.
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Figure 108 Overall basecase scenario that answers research question 3

The model was presenteshd tested,and various policy interventionsere explored It is
concluded that the implementation of the bmste scenariowith associated policy
interventions as discussed in Chapteobfirms the hypothesis and will improve all four stocks
(digital culture, adption, operations capability, and financial performancE)e policy
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interventions will improve adoption which has a positive effectoperations capability
maturity characterised by the 2IPD, digital cultarel lastly financial performance which is a
requirement for theompetitiveness of the postal industry now and in the fullve.adoption
of the digital transformation agenda wiligpel the postal sector in Southern Africa to be
competitive This is supported by literature from Swiss HaAs{ which articulates the digital
transformation journey of Swiss Post. Swiss Post resnaiparaleled on the 2IDP nmaking

and has beemm pole position for yeardue tothe execution oits digital strateg outlook.

6.1.3 Contributions to the Body of Knowledge

Krauset al[216] postulate that digital transformation has sparked immense interest among
academics in recent decades, which is consistent with digital transformation which is consistent
with the proposition in the report by UHW3] where it is proposed that theorld is on the

cusp of a digital era that is transforming society and organisations across thelhizridan

era also known as the Fourth Industrial Retion. Therefore, digital transformation is a young

and evolving discipline both from academic research and industry practices perspectives.

Mokgohloaet al [217] have drawn on adoption theories (Theo@f Reasonable Action,
Technology Adoption Model, and Diffusion of Innovation Theory to propose a theoretical
framework that describes the drivers of postal development excellence. Mokgohlfiz18i al
refined research and findings[RiL 7] through further research and proposed that adoption and
technology diffusion processes are very complex andlentdtiple interdependent drivers

and barriers which are dynamic and encompass several feedback processes that demonstrate
nortlinearity characteristics. The research revealed that a system thinking approach that
intrinsically integrates feedback systemssappropriate for complex spectacles such as the
adoption of technology and digital transformation in the postal sector which is underpropped
by multiple stakeholders with often contrasting interests. A systems approach in contrast to
tradit i otechhology bdoptienanodels (TRA, TAM, TAM 2, UTUAT, TOE, BOE

and ADOPT) was discovered to be the proper approach to dealing with the interaction of
barriers and drivers that are at play in a dynamic setting in the context of the postal sector in

Southern Arica.

258



Mokgohloaet al.[218] further refined the insights ifL45] through an exploratory study that
adopted a Grawded Theory research strategy which culminatedhen ten variables that
emerged from the grounded theory process which are adoption, shared vision, digital
competitiveness, digital ecosystem, digital capability, digital investment, diverging interests,
customer insights, digital culture, and operational efficiency. These emergent variables were
the foundation of a conceptual framework characteristic of the postal digital dynamics in the

postal service in Southern Africa.

Mokgohloaet al.[219] develged the Causal Loop Diagrams (CLDs) based on insights from
the conceptual framework developed2t8]to comprehend the complex interactions between
the variablesThe CLDs attempt to conceptislithe complex phenomenon of adoption and
diffusion of a digital transformation agenda in the posgator in Southern Africa. The causal

loop diagrams were further refined into a restated hypothesis depicted in Figure 64 based on
analysis summased in Table 46 and culminated with a preliminary novel model illustrative of
the dynamics in the postal sector and depicted in Figure 67. The modeknfeed and
validated with real data from a postal administration in Southern Africa and was sublgequent
improved to derive a novel model depicted in Figure 71. Simulation results which are based on
the System Dynamics model depicted in Figure 71 provide vital insights into postal digital
transformation dynamics triggered by the interaction of adoptigitaiculture, operations
capability, and financial performance variables and their respective drivers and inhibitors in a

dynamic setting in Southern Africa and globally.

Largely, the System Dynamics replication results demonstrate theddipgon variable plays

an indispensable part in the overall performance of all the model variables. A drop in adoption
as depicted in Figure 94 and the drop in adoption brings with it a devastating decline in the
performance of all stocks as depicted fréigure 95 to Figure 9&nd is consistent with
propositions bySterman [100] and supported by Wu and OIg#9]. The system dynamics
simulation further illustratethat when the stocks are improved as staiodeas discussed in
Scenario 2, scenario 4, scenario 5, &dnario 6 and depicted in Figures 93, 99, 100, 101, and
102 respectively; and when the parts (stalmheimprovements) are allowed to interact with
each other in a dynamic setting as discussed in scenario 7 and depicted in Figtire\i€sis

that all the stocks improve greater than the performance in theatar@improvementsand

is consistent with the propositions of Meadd@8], Stermar{96], Haraldsson and Sverdrup

[214], and Ennen and RitchdgR15]. This insight is vital and confirms the underlying
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foundati on of the system theory perspective
partso. The behaviour of the system dynamic
differentscenarios illuminate the levers that postal administration and postalrpakeyscan

pull to improve postal sustainability in Southern Africa and beyond.

The study presents a scientific and systemic approach to improving operations capability
maturity and overall sustainability of the postal sector. The novelty of the new body of
knowledge lies in the mathematical equations developed and applied in simulation processes
for the analysis and policy design interventions to design a sustainable postalyinthis

novel knowledge is the outcome of a meticulous research effort, based on the replication results
derived from the novel SD model developed in this stdithg outcome of the study provides
meaningful insights and applications to innovative polmgrventions that would provide
positive results when applied to digital transformation in the postal sector in Southern Africa
and other developing countries that are not performing as measured by the Integrated Index on
Postal Development (2IPD). Thewm&nowledge will significantly assist the respective postal
administrations to focus on which levers to pull to assure the financial sustainability of the
DPOs.

The section articulates the recommendationsdeimstnated from the research.

6.2 Recommendations

Ogano[143] proposeghat researchs a moderatofor new ideas, ands a resultyigorous
enactmenbf studyinto practice igmperative The outcomesof this research through policy
analysisand desigrwhich was conducteth Chapter5 indicatke that the performance of the
postal sector in Southern Afrigea complexphenomenorthat requiregpostal administrators
(managementand polcymakers to take drastic stepsagsurecompetitiveness and financial
sustainability of the postal sectofhe development of th&D model is to visualze the
interactions betweeadoption operations capability, digital culture, and financial performance
stocks This wouldassistpostaladministrators (managemeratd policymaker$o recognse
whichleversto pull todrive-up financial performancandtherebymakeinformeddecisiors to
improve he postakervice.
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The findings of the researaffer implicatiors for Designated Post&rganisationgDPOSs)

andpolicymakersThe recommendations are divided into two clagd@sh policymakers and
DPOs should urgently consider for implenaidn The recommendation®late to (i) The
DesignatedPostalOperator (DPO), and (ii) PolicymakefRegulators and, the shareholder).

(a) The DPQspecific interventiorns

There are internaDPO-specific levers thashould be explored to improve the financial
sustanability of theDPO which arecaptured in the besiase scenario articulated in Figure
104. The interventions includ€i) Improving marketing effectivenesw at least 20%
improving adoption fractiorto at least 15%andimproving contact rateo at least 25 key
customers per annuifi) Managdgng and preventingfdis-adoptior by key customers, (iii)
Improving the postal readiness indd® at least 90%y (1) Increasinghe number ofdigital
financial payment services offere(R) Increasing theePost and -€&overnmentservices
offered,(3) Increaing the number of total support services offerdplincreasing the number
of ecommerce services offergb) Expand physical services features in line with integrated
product plar(iii) Ensure Enterprise ArchitectureAJblueprint is developed and implemented
and communicated to aditaff, (iv) Enrol staff in Train-post courses to prepare a digltal
competent workforcand ensure at leas®% are trained b8025with theremaindescheduled

to complete training befor2028, (v) Improvecompliance to quality of servide above 85%
andcompliance telectronic advance data (EAR) above 95%(vi) Ensure cost optirsation

of staff expenses, operating expenseensure thiatotal expensesio not exceedhe best
practice 040% of the tdal revenueThis isa critical success factor to ensure the sustainability
of the DPO

(b) Thepolicymakersspecific interventions:

There are specific policymalg levers that policymakerShareholdes) should leverag¢o
improve the financial sustainability of the postal sector. These lavess follows(i) Ensure
that Designated Postal Operators receivedile USO (Universal Service Obligat®)nthe
DPOs should receiva percentagef their total expenses as USO. This is calculated on the
percentage of the rural populatioim the pilot study irthe context ofSouth Africa; the rural

population stands at 3@
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The rationale is thatotal expensesre inclusive of shared services.d., ICT, Human
Resources,Properties,and Financg, and operations Retail delivery, and depot staff
expendituretransportation expensesnd sundry expengesural operations are not profitable
compared to urban and metropoligrerations and due to USO requiremeptstal services
area universal right and even rural citizearg entitled to the services regardless of viability.
Thereforea USO compensation of 33% of total expensdble context of South Africa as an
examplewill assure the sustainability of the postal servidke current situation persists and
could bereviewedaccordinglyif the situation improvesThis is consistent with the research
undertaken byhe United States Postal Servif220] which argues thawhile physical mail is
declining aghe adoption of digital solutions riseslarge portion of the populatipespecially

in rural and remote areadependson postal services due to broadbastthllenges and
expensive electronic gadgets to acagigital services This researcturther arges that the

issue of trusin digital servicess an inhibitor towards full adoption.

In ensuring that there is a shared value, policymakers should shift the paradigm in the mandate
of DPO and take into cognisance the advent of the digital hge shoulddrive the next
evolution of the US(220]. The policy should shift gearsfrom communication to trade
facilitation and this will push the DPOs to relevant business n®del the ecommerce
ecosystemAs ecommerce booms, a large portion of the population in rural areas and remote
areasstill depend on parcel delivery for necessary supplies and other postal services such as
financial services that atinited in rural andemote areas which makes US@I a relevant

policy intervention.

(i) The stability of the Executive is of prime importance and in particular the role of the Chief
Operating Officer(CEO) or PostmasteiGeneral(PMG). The Board of Directors and in
particular the shareholdeshould protect the office of the CEO/PM&hd ensure thahe
CEO/PMG completetheir termsThi s s findidgyg @omtout that instability in the role of
CEO/PMGresults in instability of the entire organisation. The CEO/PMGtrbeprovided

with the necessary support from the shareholder and the CEO/PMG be allowed to execute their
responsibilities withoutpolitical hindrance. The instability at the top echelons of the
organisation reswgin a morale decline and a toxic culta@erging which undermines shared
vision andcohesionSeveral researchdi221];[222];[223] have articulated the role of the CEO

in nurturing a stable organisational culture that assiima performanceand argus that a
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stable executive managemdaam led by a CEQuill positively nurture an organisational

culturethat supports growth and competitiveness of the firm.

The results of this study provideétal insights intohow policymakersand DPOsanimprove

the sustainability of the postalectorin Southern Africaby managinghe variablesand the
levers highlighted in the studythus, expecting therovision of postal service® address
current and future postahallenges isn essentidbut complexassignmentor the DPOsand
policymakersrespectively This model will assist policymakers andPOsto mana@ the
complexty associated with the fundamental task of ensuring the financial sustainability of the
postal sectqrand for citizens tdenefit from the provision of postalrs&es in respective
countriesregions, continents, and globall. policy brief was developed and embedded as
Appendix4 which articulates the implications for practice gaoticy as a brief for DPOs and

policymakers.

The preceding section artictés the limitations of the study.

6.3Limitations and Opportunities for Future Research

This research wasonductedy concentratingn digital transformation dynamigs thepostal
industry inSouthern AfricaWhile theliterature review androunded theory research approach
were extensie, future research could cover more varialff@sstal dynamicsand extend the
current SD model that was developed in #tisdy The study only concentrate®n policy
analysis and desigand does not includédhe domain oimplementation, measurement, and

evaluation.

Despite the limitationghe positiveauthenticatior{verification)andendorsement (validation)
of theSD model,the appraisal (testingf the SD model(including policy analysis and design),
and sharing the SD model with postal specialistsacquaintedwith postal realities offer
assurancef the generalsoundness angtionality (validty) of the studyand itsdiscoveries

together withits contribution tanovelknowledge

Future research could explore the implementation, measurement, and evaluation of policy to

understand if theppropriatepolicies and theiexecutionhave beenmastered in the postal
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sectorby both postal administrate(DPO)and policymakersippropriatepolicies and the art
of execution remain a thorn the public serviceon the continentesultingin poor service
delivery to citizensThis is supported btheresearclof several authors including Ndalamba
[224]; Govender and Redd225]; and Ajulor[226].

The preceding sectiaarticulatel the research outputs produced from this sy the model

equations in text form.

APPENDIX 1 and 2 RESEARCH OUTPUTS

Postal Development: Literature Review into Adoption Models

K. Mokgohloa', ML.G. Kanakana Katumba!, B.W. Maladzhi', J A Trimble®

' Deparunent of Mechanical and Industrial Engineering, nn‘atsuyucf amjuhmmsmm
WMMMTMMWIKTMB Prelnna,

Abstract - The ﬂ-g-g postal I-ls:q)e and rise of
digitalization powersd by
dmzmmmmmﬂmwmmm

to expamd their the

According to [4]. the regional landscape of the postal
sector in southern Africa comprise of 50 sorting Ccenters
im and a delivery infrastrcture of 16, 643094 delivery
points. {OFf these, South Africa (the South African Post
Office) accownts for 26 sorting centers and 14, 106395
delivery points.

Th.el-ideslgnmedposrslmmmﬂnsmhern
Developrment

Eoywords — Fourth indestrial revolotion, Indwstry 4.0,
technology adopbtien models, technology, diffoston of
technolopy scceptance

L DNTRODIUFCTION

Accnrd:.ng to [1]. while soms postal _operstors m

towands mobile (digital) techmologies throuwghout the
developing world. [2] postolates that societal anstomy is
rapidly changing and that the digital age has shepherded
in changes in consomption patterns that have resulted im
the evolution of the customer of the firture complete with

[2] provides a global wiew of the Posml Sector,
hizhlighting that the postal sector comprises a global
network of owver 677 000 post offices, 53 million
employees amd physical infrastuchure covering 192
Ccountries.

[3] postulstes that LHmited imtermet connectivity,
investment andior recapitalization of the

ﬂblxmmmg]ﬂsasbvhyomlySuntnfl?Spﬂsmlﬂpmmm
on the Universal Postal Union’s 2PDs continme fo
ocutperform the rest on the four dimensions of the ZIPD.

Themnewﬁn’th!rmnﬁmhgyadnpumsnd

the best in termms of postal development and postal

excellence_

A, Integrated Index for Postal Developmant (2IPD}

According to [1], ﬂremesmgufpomldﬂm
meeds to be refined and firther alipmed with the United

world

[1] proposes that assessing the numerous aspects of
postal development is no small undertakinge, and points ot
that to overcome this challenme, the Universal Postal Uhnion

Sefmition in 5 Fica are the - for the is the devel of the T d Index for Postal
slow progress. Development (2T
S7E-1-TIE1-380:4-6/19/531 00 019 IEEE 764 TE4
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A SYSTEM DYMAMICS APPROACH TO POSTAL DIGTAL TRANSFORMATION DYMAMICS. A CAUSAL LOOPF
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ARTHCLE INFO ABSTRACT
Article details Nﬂalopemmammeynheaefxedmdlmpaﬂebuﬂnﬁs
m,:*:f_:‘“ ’f,,’,’.ﬁj qu:hmslndteemofdiedrgrtﬂlemﬂem and southern Afifica
Arcaiabie el 14 D= BOGE = mo exception. The advenmt of the digital age presents both
opportunities and threats to business models of the industrial age, as
bt deeails digitalization has led o the sustained decline of mail volumes as the
- Comeiponding ssthor core business of the postal service for the past 100 years. The
warigriaim . T of traditional physical mail with electronic alternatives was
a spectre that postal service for more than two decades;
e a Mech —t and the arrival of the digital age has accelerated the decline of mail
Inchssirial Enptreeerimg, Uedeersity wolumes at an unprecedentad speed as it spreads through almost every
oF Sty Alricn,. Somilh. Alirica. sector of society and as the digital economy becomes the preferred
2 Department of Irdestrial platform for conducting business. The digital economy requires pastal
rators to develop digital it iess, which entails investment
o Techackagy, Fraaceis, Sauth ﬁgrtalimandsmﬂs and to transform their business model
mtheoottex‘.t-nfﬂ\echgtdage ﬂ\emrrq:l.exdynamnsofﬂ-eprucﬁs
T vt digital transformation necessitabe systems approach to
Office, South e Lnders!:andlngth{xedynam-rs Systemdynam-rjﬁlnbeasrynﬁmnttuﬂl
fior comprehending behaviour, especially dynamic behavicur. This paper
OFCIDE et flers adopted a high-level rrm-d-el.hngappmai:h in which a dynamic hypmheﬂs
m“mam was developed throwgh the articulation of a sub-system diagram that
articulated the dynamic variables at play, a model boundary chart that
mmﬁ"}‘:;;’h articulated the nature of the variables (which are both e(ngeﬂaus amd
- em:bgeﬂcusl and cawsal loop diagrams that dymarmic
LW Masliactried relatmﬁmphetweeﬂﬂevaﬁﬂﬂes_mispapa'fmdmthe
DS-RRE- XTI digital transformation imperatives to build the digital competitiveness
5. Xaba of the postal sector in Southem Africa. The results point to the complex
00000002 -0 624531 interaction of the variables that drive the digital competitiveness of the
postal sector; and it is by comprehending these complexities that
Ll decnslmnukersandpehcymahgrscwldsteerlhepostalsectﬂrmma
hatpef M dol angl FI0.T166/33 42992 digital-age path and into a sustainable future.

DPSOMMING

Posoperateurs regn-nrd|ewereldword1ndleeravandledlgnale

ehonomie gekonfronteer met onafwendbare sakemodel ontwrigtings

suider-afrika is geen uitsondering nie. Die koms van die digitale era bied

beide geleenthede en bedreigings vir sakemodelle van die industrisle

era, aangesien digitalisering die afgelope 100 jaar gelei het tot die
pasvo

'ml.gelnue afmame wvan lumes as die kembesigheid van die
posdiens. Die \.‘ervangngmnadisi-cm fisiese pos met elektroniess
alternatiewe was n wat by die posdiens wir meer as twee

tendens i
gespook het; en die koms van die digitale era het die afname
wan poswolumes teen 't ongekende spoed versnel soos dit deur byna elke
sektor van die samelewing versprei en namate die digitale ekonomie die
\mrteurplitfmnwdunsaheteduen Die digitale ekonomie vereis
dat posoperateurs digitale mededingendheid ontwikkel, wat imestering
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APPENDIX 3: MODEL EQUATIONS IN TEXT FORM

Capability maturityrate = hcreasingCapability Maturity - DecreasingCapability Maturity

Capability Maturity Management Operations Capability Maturity GoalOperations
Capability Maturity

Increasing Capability Maturity (ICMy (Capability Maturity Management Average
Capability Managemenincreasindg-actorg x Digital Culture

Impact of an increase in capability managemenotal IncreasémpactFactor (Tiif) -
(Impact of anncrease irAdoption + Impact of aincrease iDigital Culture)

Decreasing Capability Maturity Capability Maturity - AverageCapability Maturity
Decreasingractors
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Digital Culture (DC)= IncreasingDigital Culture- Decreasindigital Culture

IncreasingDigital Culture= (AverageDigital Culture Factors+ Percentage of staff who
attended traipost coursegdivided by twox Increase irAdopters

Increase in adopters = Adopterémpact ofIncrease in Adopters
Decreasingigital Culture= Digital Culture- AverageDigital Culture Decreasing-actors
Adoption fromMarketingEfforts (AME) = MarketingEffectivenessc< Potential Adopters

Adoption fromCommunicatiorChannels= Adopters' stock AdoptionFractionx andContact
Ratex (PotentialAdoptersStock/ Total Population

Ecosystem Adoption Rate = (Adoption from Marketing Efforts+ Adoption from
Communication Channglg Capability Maturity

EcosystenDis-adoptionRate= DropoutRatex AdopterStock

Financial Performancd&ate = hcreasingFinancial Performance- DecreasingFinancial
Performance

Increasing Financial PerformaneeAverage(lncrease in adopters Financial Performance
Increasd-actors+ Averagelncreasd-actors forFinancialPerformancg

Average Increase Factois Financial Performance= Average (Increase inCapability
Management Increase iDigital Culture+ Increase irAdopters)

Increase iigital Culture= Impact of hcrease iigital Culturex Increasing Digital Culture
The Financial Performance Increase Factoifotal Income = (Revenuet+ Other Operating
Income+ ActualUniversalServiceObligation Paid + UniversalService Obligation Shortfall)
Decreasingrinancial Performance= AverageDecrease irFinancial Performance Financial
PerformanceDecreasé-actors

FinancialPerformanceDecreasd-actors = Total Expenses (TE¥ Transport costs Staff
Expenses OperationalExpenses Depreciation

Appendix3: Model equations irthe text
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APPENDIX 4: POSTAL POLICY BRIEF

POSTAL POLICY REPORT BRIEF

C hending th i tures that drive postal sector decline and dizcovering

the lnghlererage changes to arrest the decline

Appendix4: Postal policy brigfDouble click on the document to open PDF)

Why does this matter?

The calamities that have befallen DPOs (Des, d Postal Oy in Southern Africa have tn
the near collapse of the sector owing to poor performance on the 2IPD (Infegrated Index on Postal

Developmend). This is supported by the score of each Post in Southern Africa obtained on the 2IPD. The
defictt in performance by SADC DPOs 15 fuelled by an overabundance of factors which mclude igid or
lzﬂzerunt«:fdahhmssmu&]sﬂ:ﬂmmadgusnngm the dizital age and associated technologies
that are dismphing present busi models . The outdated busmess models cannot contend m
the 21zt century and this results in the majority of DPOs in Southern Africa posting losses year in year
out The lack of financial sustainability of the DPOs leaves the respective governments in their respective
countries with no option but to bail out these mstitutions, which becomes a burden to taxpayers.
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