MULTIDISZCIPLINARIS KIHIVASOK

SOKSZINU VALASZOK

GAZDALKODAS- ES SZERVEZESTUDOMANYI FOLYOIRAT

MULTIDISCIPLINARY CHALLENGES
DIVERSE RESPONSES

JOURNAL OF MANAGEMENT
AND BUSINESS ADMINISTRATION

1857

BGE 2025/2.



Online folyoirat

FOSZERKESZTO: Vagany Judit Bernadett, PhD

Borito: FLOW PR

Kiadja:  Budapesti Gazdasagtudomanyi Egyetem
1055 Budapest, Marko utca 29-31.

Felel6s kiadé:  Prof. Dr. Andor Gyorgy

ISSN 2630-886X

2025.



TARTALOMJEGYZEK

GROTTE Judit - GONDOS Borbala - LALOUMIS Athanasios -
PAPAGRIGORIOU Aristeidis: Technoloégiai trendek és kihivasok a
sportrendezvények piacan

OYASOR Emmanuel Imuede: Pollution Control, Energy Efficiency, And
Industrial Performance: Evaluating Sustainability Strategies In Pharmaceutical
Manufacturing

OHWO Kensington Onajero — AUDU Solomon Ibrahim Strengthening the
Social Contract: Governance and Tax Compliance in Nigetia

HANNOUN Omar: Civil Society and Economic Development in
Morocco: Mapping the Associative Sector

OYASOR Emmanuel Imuede: Integrating Social Performance and
Strategic Workforce Development in Enhancing Employee Performance
in Emerging Healthcare Organizations: Evidence from Nigerian
Healthcare and Pharmaceutical Sectors

26

51

68

85



TECHNOLOGIAI TRENDEK ES KIHIVASOK A
SPORTRENDEZVENYEK PIACAN

TECHNOLOGICAL TRENDS AND
CHALLENGES IN THE SPORTS EVENT INDUSTRY

GROTTE Judit, GONDOS Borbala, LALOUMIS Athanasios,
PAPAGRIGORIOU Aristeidis

Kulcsszavak: Rendezvényszervezés, Innovcio, Trendek

Keywords: Event management, Innovations, Trends

JELkod: 1.83

https://doi.org/10.33565/MKSV.2025.02.01



https://doi.org/10.33565/MKSV.2025.02.01

ABSZTRAKT

A tanulmdny a sportesemeények s3ervezését atalakito technolggiai trendeket és azok kibivdsait
vizsgdlja, kiilonds tekintettel a mesterséges intelligencia (MI), a hibrid és online formdtumok,
az AR/ V'R, az loT-es3kizok, a blokkline és az NFT-k szerepére.

A kutatis [ kérdései: Hogyan befolydsoljak az 7ij technoldgiak a rendezvények tervezését és a
latogatdi élmeényt? Milyen lehetdségek és akaddalyok meriilnek fel a sgervezok szdamdra?
Vegyes  middszgertani  megkozelitést  alkalmaztunk:  irodalomattekintést,  magyarorszagi
nemzetkizi események (FINA Viges Vilagbajnoksag 2022, Atlétikai 1 ilagbajnoksdg
2023, Ravidpdlyds Uszd Vildgbajnoksdg (25m) 2024) esettanulmdinyait, valamint interyiikat
a szervegokkel.

Az eredmeények szerint az MI lebetdvé teszi a sgemélyre szabott programajdaniasokat, chatbot-
kommunifkdciot és eldrejelzd elemzésekeet; a3z AR/ V'R és a gamifikdlt digitilis élmények
Jfokozzdk a bevondddst; ag 10T és érintésmentes megolddsok egyszeriisitik a beléptetést és ag
adatgydijtést; a blokklane és NET-k novelik a jegyek biztonsagat és exkluzivitasat. A digitilis
marketing, influenszereke és rovid videdk pedig nivelik azg elérést és a kozinség aktivitisat. A

fenntarthatdsdagi  intégkedések  (digitalis  jegyek,  enmergiatakarékos  infrastruktiira,
karbonlibnyom csikkentése) szintén hatékonynak bizonynltak.

A tanulmany ramutat, hogy a technoligia stratégiai szerepet tolt be a ldtogatdi élmeény
gazdagitdsiban, valamint a jovidallo és innovativ sportesemeények megvalositisaban, gyakorlati
példikkal a magyarorszdgi eseményekbil.

ABSTRACT

This study examines the technological trends transforming sports event management and their
associated challenges. The research focuses on the role of artificial intelligence (AlL), hybrid and
online formats, extended and virtnal reality (AR/V'R), 10T devices, blockchain, and NFTs in
enhancing attendee experience and operational efficiency.

The research guestions addressed include: How do emerging technologies impact event planning
and visitor engagement? What are the key challenges and opportunities for organizers in
integrating these technologies?

A mixced-methods approach was employed, combining literature review, case studies of major
international events in Hungary (FINA World Championships 2022, World Athletics
Championships 2023, and Swimming Championships (25m) 2024), and interviews with event
organizers.

The results indicate that Al enables personalized program recommendations, chatbots, and
predictive analytics, while AR/ V'R and gamified digital experiences increase participant
engagement. 1o devices and contactless solutions streamline access and data collection, and
blockchain/ NFTs enbance ticket security and exclusivity. Digital marketing through influencers



and short-form videos significantly improves reach and engagement. Sustainability measures, such
as digital tickets, energy-efficient infrastructure, and carbon footprint reduction, were also found
to be effective.

The study concludes that technology plays a strategic role in creating innovative, engaging, and
sustainable sports events, demonstrating practical benefits in the Hungarian context.

BEVEZETES

A rendezvényszervezés egy dinamikus és szellemileg inspirald szakmai teriilet,
amely folyamatos alkalmazkodast és fejlédést igényel. Tapasztalatainkra
tamaszkodva kijelenthetjiik, hogy nincs két egyforma rendezvény — mindegyik
sajatos kihivasokat és tanulasi lehetéségeket kinal. Ez a valtozatossag elésegiti a
szakmai fejl6dést, és kilondsen vonzova teszi a palyat azok szamara, akik
hivatasként tekintenek erre a munkara.

Jelen tanulmany ezeken a gyakorlati tapasztalatokon alapul, és els6dlegesen a
feltérekv6 technoldgiai trendek és innovacidk szerepét vizsgalja a kortars
rendezvényszervezésben.

Az elmult évtizedben a rendezvényszervezés mélyrehat6 atalakulason ment
keresztil, amelyet az 4j technoldgiak gyors fejlédése és integracidja hajtott. Ezek
az innovaciok gyakorlatilag a rendezvényszervezés minden aspektusat
atalakitottak — a logisztikai tervezéstol és lebonyolitastol kezdve, a k6zonséggel
val6 interakcién at egészen az utdlagos értékelésig. Az olyan technoldgiak, mint a
mesterséges intelligencia (MI), a kitetjesztett és virtualis valésag (AR/VR), az
Internet of Things (IoT), valamint a blokklanc, mar nem csupan j6vébe mutato
elképzelések, hanem kézzelfoghat6 eszkozok, amelyek aktivan hozzajarulnak a
résztvevél élmény fokozasihoz és a szervezési folyamatok hatékonyabba
tételéhez. Ahogy a kozonség elvarasai nének, és a digitalis jelenlét egyre
fontosabba  valik, e technologiak —stratégiai alkalmazasanak ismerete
kulcsfontossaguva valt mind a rendezvényszervezék, mind a kutatok szamara.

A tanulmany célja annak feltarasa, hogyan alakitjak at ezek a feltorekvo
technologiak a modern rendezvényszervezést, kilonos tekintettel a kozonség
bevonasara és az élményalapu innovaciéra. A kutatds azt vizsgalja, hogyan
formaljak at az olyan technologiak, mint az MI-alapu személyre szabasi eszk6zok,
az immerziv digitalis platformok, valamint az atlathaté és biztonsagos rendszerek
(pl. blokklanc), a kozoénség és a rendezvények kozotti kapesolatot. Ezek a
fejlesztések kilonGsen relevansak a nagyszabasu nemzetkozi sportesemények
kontextusaban, ahol a technoldgiai integracié versenyelényt jelenthet, és hosszu
tavu értéket teremthet a szervezok, a résztvevok és az érintettek szamara egyarant.



A téma idGszertiségét tovabb erdsiti az iparagban tapasztalhatd egyre élesedd
globalis verseny, a COVID-19 vilagjarvany nyoman felgyorsult elmozdulas a
hibrid ¢és virtualis formatumok felé, valamint a fenntarthatésag egyre
hangsulyosabb szerepe a rendezvénytervezésben. A szervezék célja, hogy
emlékezetes, befogadé és hatékony élményeket nyujtsanak, ebben pedig a
technologia kulcsszerepet tolt be. Emellett a fiatalabb generaciok digitalis
preferenciai, valamint a k6zosségi média — kiillonésen a TikTok és az Instagram —
térnyerése arra Osztonzi a rendezvényszervezdket, hogy ujragondoljak a
hagyomanyos kommunikaciés és bevonasi stratégiakat, megteremtve ezzel az
interaktiv és adatalapu rendezvényélmények 1j korszakat.

A tanulmany az alabbi kutatasi kérdések mentén vizsgalja ezeket a folyamatokat:

1. Milyen hatassal vannak az MI-alapt szurkoloi elkotelezédési eszkozok a
kozonség  interakcidjara, érzelmi  bevonddasara  és  altalanos
elégedettségére nemzetkozi sporteseményeken?

2. Milyen mukodési és stratégiai elényokkel jar az olyan technolégiak
alkalmazdsa, mint az IoT, AR/VR é a blokklinc a
rendezvényszervezésben?

3. Milyen médon jarulnak hozza ezek a technologiak a rendezvényszervezési
gyakorlat hosszi  tava innovacidjahoz, versenyképességéhez és
tenntarthatésagahoz?

A kutatashoz valasztott modszertan kvalitativ jellegli, mélyinterjukra épil. Ez a
modszer lehet6vé teszi, hogy a felszini megfigyelésen tdlmutatd, tapasztalatokon
alapulo, arnyalt betekintést nyerjiink. Az interjikat olyan szakemberekkel
készitettik, akik kézvetlentl részt vettek a szurkoléi élményfokozé megoldasok
tervezésében,  fejlesztésében  és  megvaldsitasaban  harom  jelentds,
Magyarorszagon megrendezett nemzetkozi sporteseményen: a 2022-es FINA
Vizes Vilagbajnoksagon, a 2023-as Atlétikai Vilagbajnoksagon, valamint a 2024-
es Rovidpalyas Uszé  Vilagbajnoksagon. Ezek az  események  kivald
esettanulmanyként szolgalnak méretiik, nemzetkozi lathatésaguk és a bevezetett
technologiai megoldasok sokfélesége miatt — az MI-alapi hasonmaskameraktol
kezdve a személyre szabott sportoléi bemutatékartyakon at az interaktiv
kozonségaktivaciokig.

A tanulmany szerkezete a kovetkez6képpen épul fel: a kovetkezé fejezet atfogod
irodalmi attekintést nyujt a rendezvényszervezés és a technoldgia kapcsolatarol,
bemutatva a f6bb trendeket és elméleti kereteket. Ezt koveti 2 modszertani rész,



amely részletesen bemutatja a kutatas kialakitasat és az interjuk lebonyolitasanak
folyamatat. Az eredmények szakaszban Gsszefoglaljuk az interjuk legfontosabb
tanulsagait, bemutatva, hogyan hatottak a vizsgalt technologiak a
kozonségélményre és a muikodési teljesitményre. A diszkusszié szakaszban a
kutatasi kérdések mentén értelmezziik az eredményeket, és megvizsgaljuk azok
gyakorlati jelentéségét. Végul a konklizidoban Osszegzést adunk a fébb
megallapitasokrol, valamint javaslatokat fogalmazunk meg a tovabbi kutatasokra
és a technoldgiai innovaciok jovébeli alkalmazasara a rendezvényszektorban.

A tanulmany célja, hogy hozzajaruljon ahhoz a mélyebb megértéshez, amely
ravilagit arra, hogyan szolgalja a technolégia nemcsak a rendezvények
hatékonyabb mukodtetését, hanem a kozonség aktiv bevonasat, az innovacié
Osztonzését és a fenntarthatd fejlédést is a rendezvényszervezés teriletén.

SZAKIRODALMI ATTEKINTES

A szakirodalom célzott kereséssel, tobb tudomanyos adatbazisban (Scopus, Web
of Science, ScienceDirect, Taylor & Francis Online, Google Scholar) tortént,
elsésorban a 2015-2024 k6z6tt megjelent tanulmanyokra fokuszalva, de kiemelt
elméleti munkdkat kordbbi forrisokbdl is bevontunk. A keresés kulcsszavai a
digitalizaci6, személyre szabott turizmus, smart tourism, Al alkalmazasok és
fogyasztoi élmény koré csoportosultak. A forrasok kivalasztasanak szempontjai a
tudomanyos mindség, relevancia a digitalizacié és  sportrendezvények
kontextusaban, valamint elméleti és modszertani jelentéség voltak.

A szakirodalmi attekintés leird jellegli, mivel a cikk fékusza a primer kutatasra és
a magyarorszagi nemzetkozi sportrendezvényeken (FINA Vizes Vilagbajnoksag
2022, Atlétikai Vilagbajnoksag 2023, Révidpalyas Uszévilagbajnoksag 2024)
szerzett gyakorlati tapasztalatokra iranyul. Az elemzés soran a technoldgiai
trendeket — példaul Al-alapu ajanlorendszerek, AR/ VR élményfokozis és digitélis
jegyrendszerek — mutatjuk be, mikézben érzékeltetjiik a sportfogyasztéi élmény
és a fan engagement jelent6ségét a latogatéi bevonddas kontextusaban. A
nemzetkozi  szakirodalmi forrasok relevancidja a magyar viszonyokra is
értelmezhetd, mivel a vizsgalt események szervezése és élményfokoz6 megoldasai
globalis trendeket kovetnek.

Uj trendek a rendezvényszervezés piacan

A rendezvényszervezési iparag gyors atalakulason megy keresztil, amelyet az
olyan fejlett digitalis technolégiak integracidja hajt, mint a mesterséges
intelligencia (MI), a kiterjesztett és virtualis valosag (AR/VR), a dolgok internete



(IoT), a blokklanc, valamint a fenntarthatésagra fokuszalé innovaciok. Ezek a
technologiak nemcsak a mikoédési hatékonysagot novelik, hanem gazdagitjak a
résztvevék élményét és az érintettek bevonddasat is.

A Mesterséges Intelligencia és a Chatbot

A mesterséges intelligencia (MI) technologiak lehetévé teszik a dinamikus
személyre szabast és a prediktiv elemzéseket a rendezvények kornyezetében. A
gépi tanulasi modellek elemzik a résztvevok viselkedését, igy testreszabott
programajanlasokat és intelligens 6sszekapcesolasi lehet6ségeket kinalnak, amelyek
végs6 soron novelik az elégedettséget és a halozatépitési eredményeket (Buhalis
& Amaranggana, 2015; Wang et al., 2022). A Lisszaboni Web Summit példaja jol
mutatja ezt a tendenciat, ahol MI-alapt 6sszekapcsolasi rendszereket hasznalnak
a hasonlé érdeklédést résztvevlk Osszekotésére, amely jol példazza az MI
hasznalatat a mindennapokban (Lalli et al., 2021). Emellett a chatbotok virtualis
asszisztensként mukodnek, azonnali valaszokat adva a programokra, helyszini
informacidkra és jegyértékesitésre vonatkozo kérdésekre, jelentésen javitva ezzel
az ugyfélszolgalatot (Gretzel et al., 2020). Ezek az MI rendszerek korabbi
eseményekbdl szarmazé nagy adathalmazokat is felhasznalnak a részvételi 1étszam
el6rejelzésére és az erbforrasok optimalis elosztasara. Az M rendszerek
folyamatosan ‘tanunlnak a tapasgtalatokbil’, igy az eredménybeg vegetd sit minden futtatiskor
eltérd lebet.” (WTTC, 2024, p.9.).

Hibrid és Virtualis Események

A COVID-19 vilagjarvany felgyorsitotta a hibrid rendezvényformatumok
elterjedését, amelyek 6tvozik a személyes és a virtualis részvételt. Ezt a valtast
széles korben tanulmanyoztdk, és megallapitottak, hogy bar noveli a
hozzaférhet6séget és a részvételt, kihfvasokat jelent az immerziv élmények és a
kozosségépités fenntartasa (Getz & Page, 2020; Neuhofer et al., 2015). Az Apple
Keynote és a Microsoft Ignite kivalé példak arra, hogyan lehet magas minéségi
¢l kozvetitéseket interaktiv funkcidkkal, példaul él6 szavazasokkal és kérdés-
felelet blokkokkal kiegésziteni, ezaltal ndvelve a résztvevék bevonddasat. A
Tomorrowland ,,Around the World” virtualis fesztival pedig 3D-s virtualis tereket
¢és tobbkameras nézeteket hasznalt, hogy a fizikai rendezvény dinamikajat
utanozza (Filo et al., 2015).



Kiterjesztett és Virtualis Valésag (AR/VR)

Az olyan immerziv technologiak, mint a kiterjesztett (AR) és a virtualis valdsag
(VR), 4j lehet6ségeket kinalnak a helyszinek és termékek felfedezésére, ezaltal
gazdagitva a rendezvényélményt (Neuhofer, Buhalis és ILadkin, 2015). A
Coachella fesztivalon példaul AR-alkalmazasok segitségével a résztvevék
mobilkészilékeiken keresztiil élhették at a latvanyos eléadasokat, ami fokozta az
elkotelezbdést (Sanchez-Cafiizares & Lopez-Guzman, 2012). Hasonloképpen, a
Mobile World Congress rendezvényen VR-demoékon keresztil mutattak be a
teltorekvé 5G-technoldgiakat, mig a New York Fashion Week teljesen virtualis
kifut6 show-kat kinalt, amelyek tavolrdl is elérheték voltak (Tussyadiah et al.,
2018). A kutatasok szerint az immerziv technolégidk noévelik az érzelmi
bevonddast és az élmények hossza tavia megbrzését a rendezvénykornyezetekben
(Hilken et al., 2017).

Okosszerz6dések és beszallitokezelés

Az okosszerz6dések automatizalt eszkozként szolgalnak a rendezvények
logisztikai folyamataiban, mivel el6re meghatarozott feltételek — példaul hataridék
és fizetési temezések — alapjan érvényesitik a megallapodott szerz6dési pontokat.
Ez az automatizacié kulcsszerepet jatszik az adminisztrativ hatékonysagi
hianyossagok csokkentésében, valamint az érintettek kozotti vitas helyzetek
2020). A technoldgia
alkalmazasaval a rendezvények ellatasilanca jelentés atalakulason mehet keresztil,

valészindségének mérséklésében (Zheng et al,
lehet6vé téve a rugalmasabb és atlathatobb egyiittmikodést a beszallitok és a
szervezOk kozott — ez pedig végss soron a rendezvénytervezési folyamat altalanos
hatékonysagat noveli (Chen et al., 2021).

IoT és Okos Eszk6zok

Az loT-alapt megoldasok, mint példaul az RFID-technoldgiaval ellatott
belépSkartyak és az NFC-s okoskarkéték kulesfontossaguak a rendezvények
muikodésének hatékonyabba tételében, a valds idejd témeganalitika lehet6vé
tételében és a biztonsag névelésében (Gretzel et al., 2020). A Disney MagicBand+
karkotéi zOkkenémentes, érintésmentes élményt kinalnak, amely o6tvozi a
beléptetést, a fizetést és az interaktiv attrakciokat — jol szemléltetve az IoT
szerepét a latogatdi élmény fokozasaban (Buhalis & Leung, 2018). A kutatasok
szerint az  loT-megoldasokkal  timogatott kornyezetek — adatvezérelt
rendezvénytervezést tesznek lehet6vé, példaul hétérképek és mozgasirany-
optimalizalas révén, ami noveli a biztonsagot és a résztvevlk elégedettségét



DA

(Leung et al.,, 2013). A CES rendezvényen az RFID-technolégiat valés idejd
latogat6i nyomon kévetésre hasznaljak, amely lehetévé teszi a szervez&k szamara
a térhasznalat dinamikus alakitasat (Wang et al., 2022).

Blocklanc és NFT Jegyek

A blokklanc-technologia megbizhaté, manipulalhatatlan megoldast kinal a
jegyértékesitésre, jelentésen csokkentve a csalas és a visszaélésszerd viszonteladas
lehet6ségét. Emellett az NFT-k 4j lehet&ségeket teremtenck innovativ digitalis
tartalmak és exkluziv VIP-hozzaférések kialakitasara (Regner et al., 2019; Ulrich
etal,, 2021). A YellowHeart blokklanc-alapu jegyértékesitési rendszere a Kings of
Leon koncertjein uttéré kezdeményezés volt, amely az NFT-ket exkluziv
tartalmak atadasaval kapcsolta Gssze, igy erdsitve a rajongdi élményt (Miiller et al.,
2023). A Coachella 2022-es NFT-jegy pilot projektje szintén jol példazza, hogyan
lehet a blokklancot egyedi digitalis emléktargyak létrehozasara hasznalni,
mik6zben biztonsagos belépést biztosit az eseményekre (Corcoran, 2022). A
tudomanyos kutatasok alatamasztjak, hogy a blokklanc képes decentralizalni a
rendezvényszervezési folyamatokat, ezaltal névelve az atlathatésagot és az
érintettek k6zotti bizalmat (Atzori, 2017).

Social Media és Digitalis Marketing

A r6vid formatumu videdk (TikTok, Instagram Reels), influenszer-
egyuttmikodések és a felhasznalok altal generalt tartalmak (UGC) egyre nagyobb
szerepet jatszanak a rendezvények népszertsitésében és a kozonség bevonasaban
(Zeng et al, 2021). A VidCon TikTok Live adasai és az NFL kiterjesztett
valosaggal (AR) kiegészitett Super Bowl kampanyai hatékony digitalis
elkotelez6dési  stratégiakat példaznak. A kutatisok ramutatnak, hogy a
mesterséges intelligencia altal generalt tartalmak jelentésen novelhetik a marketing
elérését és a személyre szabhatésag szintjét (Wang et al., 2022).

Fenntarthat6 Technolégiai megoldasok

A fenntarthatésag napjainkra a rendezvényszervezés egyik kulcsfontossagu
elemévé valt, egyre nagyobb hangsilyt kapva a digitalis jegyek hasznalata, a
megujuld energiaforrasok alkalmazasa és a hulladékcesokkentési stratégiak (Mair &
Jago, 2010). A Glastonbury Fesztival kiemelked6 példat mutat az egyszer
hasznalatos muanyagok betiltasaval és a napelemmel mikods szinpadok
bevezetésével, ezzel utat mutatva a kornyezettudatos rendezvényszervezésben
(Glastonbury, n.d.). A Coldplay ,,Music of the Spheres” turnéja az innovaciot
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képviseli az energiat termel6 tancparkettek révén, amelyek kinetikus energiat
hasznositanak, igy a technoldgia egyszerre vonja be a kézonséget és csokkenti a
kornyezeti tethelést (Energy Floors, n.d.). Emellett a Google 1/O fejlesztéi
konferencia karbonsemleges tanusitasa azt bizonyitja, hogy a fenntarthatdsag nagy
léptékt technolodgiai rendezvényekbe is hatékonyan integralhaté (South Pole,
2023).

A feltorekvé  technolégiak egyre inkabb olyan rendezvénymodellt tesznek
lehet6vé, amely a résztvevék élményeit helyezi kozéppontba, mikézben hatékony
és fenntarthaté okoszisztémat teremt. Ugyanakkor szamos kihivas tovabbra is
fennall, tobbek kozott az adatvédelem kérdései, a digitalis infrastruktarak
energiaigénye, valamint a digitalis szakadék, amely a hozzaférést befolyasolja
(Getz & Page, 2020; Neuhofer et al.,, 2015). Tovabbi kutatasokra van sziikség
olyan keretrendszerek kidolgozasahoz, amelyek elésegitik a technologia felel6s
alkalmazasat, biztositjdk a rendszerek kozotti egyiittmikodést, és vizsgaljak a
technologiai megoldasok hossza tava hatasait a latogatéi élményre és a
rendezvények gazdasagossagara (Miller et al., 2023; Ulrich et al., 2021).

MODSZERTAN

Kutatasunk célja az volt, hogy a vizsgalt jelenségrol atfogd és megalapozott képet
adjunk, ezért a vizsgalatot primer és szekunder modszerek egytittes alkalmazasaval
végeztik. A szekunder kutatds keretében elsGsorban a digitalis technoldgia, a
mesterséges intelligencia, az okoseszk6zok, a k6z6sségi média, a fenntarthatdsag,
valamint az online és hibrid rendezvények témakdreihez kapcsolodd relevans
szakirodalmat tekintettiik at. E tertiletek dinamikusan valtozé jellege miatt
kilonésen fontosnak tartottuk a korabbi és a legfrissebb publikaciok elemzését is,
amelyeket az interjukbol szarmazé informaciokkal egészitettiink ki.

A primer kutatds soran félig strukturalt interjukat készitettiink olyan,
rendezvényiparban dolgozé szakemberekkel, akik munkajuk soran rendszeresen
talalkoznak a digitalizaci6 és a mesterséges intelligencia kérdéskorével. Négy,
jelentés szakmai tapasztalattal rendelkez$ interjualany bevonasara nyilt
lehet6séglink, akik a rendezvények killénb6z6 teriletein tevékenykednek. Ennek
koszonhetéen az interjuk ravilagitottak az eltéré szakmai nézépontokra —
kilénosen a  mesterséges intelligencia  szerepének ¢és  jelentéségének
megitélésében. Mas szempontok érvényestlnek példaul a szérakoztatd
programok tervezése soran, mint a nézG6i élmény kézvetlen megvalodsitasaban, ami
a legmarkansabb kulonbségként jelent meg az interjukban. A legtobb kérdés
esetében azonban alapvet§ egyetértés volt tapasztalhato.
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Az interjuk 2025 juniusa és juliusa kozott késziiltek, 30—60 perces id6tartamban.
Az interjdimoédszer alkalmazasat azért tartottuk indokoltnak, mert lehetévé teszi
az érintett szakemberek tapasztalatainak és véleményének mélyebb feltarasat,
kilonésen a digitalizacié és a mesterséges intelligencia rendezvényipari
alkalmazasanak kontextusaban. Az interjdalanyok egytttmikodéek —és
készségesek voltak, igy a kutatds ezen szakasza zokkenémentesen zajlott. A
bevont interjik szamat a kutatds jelenlegi fazisaban elegendének itéljuk. A
beszélgetések elbzetesen Osszeallitott interjuvazlat alapjan zajlottak, amely
el6segitette az adatok rendszerezését és az egyes interjik 6sszehasonlithatosagat,
mik6zben figyelembe vettiik az egyes szakemberek sajatos tapasztalatait és
szaktertletét is.

EREDMENYEK

Az interjukra 2025 nyaran kerilt sor, és olyan alanyokat kérdeztunk meg, akiknek
relevans tapasztalata van sportrendezvények szervezésében. Volt szerencsénk
velik tobb sportrendezvényen is egyiitt dolgozni, amelyek egyben a vizsgalt
események is  (FINA 2022, Atlétikai  Vilagbajnoksag, Révidpalyas
Uszévilagbajnoksag), igy elsé kézbdl tapasztalhattuk meg szakmai hozzaértésiiket.

A kovetkez6 szakemberekkel készitettiink interjukat:

Varga Gabor a Sport Events: rendezvény prezenticios vezetd

Korpas Gabor a Sport Events: misorszerkeszté

Mag Zoltan TV-s mlsorrendezd, sporteseményeken férendezd
Varga-Nagy Lajos, TV-s miszaki menedzser, sporteseményeken rendezé.

Mivel az interjualanyok kilonb6z6 szakmai tertileteken dolgoznak, a kutatasi
eredmények ismertetése soran természetes modon jelentkeznek bizonyos
véleménykiilonbségek. Osszességében azonban elmondhaté, hogy a f&bb
kérdésekre adott valaszaik szamos ponton egybeestek.

Noha a négy interji szama nem elegendé ahhoz, hogy statisztikailag elkiilonithet
csoportokat képezziink, a mintaban mégis kirajzolédnak bizonyos mintazatok. A
sportprezentacioért és musorokért felelés két szakember allaspontja szinte
minden kérdésben kozel azonosnak bizonyult. Hasonlé dsszhang figyelheté meg
a masik két interjhalany esetében is, akik elsésorban televiziés misorok
rendezésével foglalkoznak, igy szemléletmddjuk eltéré szakmai hattérbdl
taplalkozik. E kilonbségek hozzajarulnak a vizsgalt teriilet sokoldalubb
megértéséhez.
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Az interjualanyok valamennyien 2017-et jel6lték meg kiindulépontként, amikor a
Sport Events altal szervezett — elsGsorban sporttematikaja — rendezvényeken
dolgozni kezdtek. Mindegyikiik rendelkezett korabbi rendezvényszervezési
tapasztalattal, illetve televiziés csatornaknal is tevékenykedtek szakmai
profiljuknak megfeleléen. Ez utébbi kilondsen relevans szempont, mivel a
televizios gyakorlat jelentésen hozzajarult ahhoz, hogy jol ismerjék a nézdk és
szurkolok igényeit, valamint azt, milyen eszkézokkel tarthaté fenn figyelmiik
r6évidebb vagy hosszabb idétartamon keresztil.

A vizsgalat kozéppontjaban az alabbi kérdéskorok alltak:

— ajelenleg jellemz6 trendek a sportrendezvények szervezésében;

— Magyarorszag versenyképessége mas orszagokhoz viszonyitva;

— a digitalis technolégiak és a mesterséges intelligencia alkalmazasanak
mértéke a sportesemények el6készitésében és lebonyolitasaban;

— ¢ technolégiak hasznalhatésaga, felhasznalobarat jellege és a velik
kapcsolatos tapasztalatok;

— a szurkolok, illetve bizonyos tekintetben a versenyzok attitidje a digitalis
megoldasokkal szemben;

— a harom kiemelt sportesemény (FINA 2022, Atlétikai Vilagbajnoksag,
Rovidpalyas  Uszévilagbajnoksag) — szervezése soran megfigyelhetd
hasonlésagok és kulonbségek a digitalizacié és mesterséges intelligencia
alkalmazasi moédjait illet6en;

— valamint a szakemberek j6vére vonatkozo varakozasai és a digitalizacio,
illetve az MI jovébeli trendjeinek megitélése.

Mar az elsé interjut kovetden vildgossa valt, hogy a digitalis technoldgiara
vonatkoz6é kérdések oOnmagukban nem relevansak, mivel e technologiak
alkalmazasa ma mar alapveté feltétele a rendezvények tervezésének ¢és
lebonyolitasanak. Ennek ellenére — a kutatas szerkezetének megtartasa érdekében
— a digitalizaci6 és a mesterséges intelligencia témakoreit tovabbra is elkiilonitve
kezeltik. A mesterséges intelligenciara iranyulé kérdések ezzel szemben
aktualisnak ¢és bizonyos értelemben megosztonak bizonyultak, amint arra
korabban mar utaltunk.

Versenyképesség

A valaszadok egyontetiien ugy itélték meg, hogy Magyarorszag versenyképes a
nagy nemzetkézi sportrendezvények szervezésében. A legmeghatarozébb

13



tényez6 azonban a rendelkezésre allo koltségvetés, amely alapvetéen befolyasolja
a megvalosithaté technoldgiai és musorelemek korét — kuléndsen figyelembe
véve, hogy mas eréforrasigénnyel jar egy heti rendszerességl, illetve egy
négyévente megrendezett esemény.

A kozonségszorakoztatas terén ugyanakkor az egyik interjualany hianyossagokra
hivta fel a figyelmet: gyakran nem érkeznek kell6en kiforrott elképzelések
megrendel6i oldalrél, ami megneheziti olyan program- vagy latvanyelemek
finanszirozasat, amelyek ,atit6” élményt nyujtananak. Az interjualanyok
ugyanakkor egyetértettek abban, hogy a k6zonség aktivizalasa kiemelt jelentség.
Azok az élmények maradnak meg hosszu tivon a szurkolok szamara, amelyek a
versenyszamokon kivil — az esemény el6tt és utin — is bevonjak &ket a
programba, ezért ezen elemek szerepe meghatirozé6 a rendezvény
Osszélményének alakitasaban.

Digitalizaci6é szerepe a rendezvényszervezésben

A digitalis technolégia — amint azt korabban is hangsulyoztuk — a rendezvények
teljes szervezési és lebonyolitasi folyamataban alapveté eszkozzé valt. Ezzel
szemben a mesterséges intelligencia alkalmazasa még inkabb kisérleti és 6vatos
megkozelitést igényel, mivel a szakemberek jelenleg ismerkednek a lehet6ségeivel
és korlataival. Ennek ellenére mar most is hasznaljak kilonb6zé kreativ és
operativ  feladatokban, példaul a tervezésben, a wilagitasi koncepciok
kialakitasaban, edukacids tartalmak eléallitasaban, Otletgeneralasban, valamint
grafikai feladatoknal is kisérleteznek vele. A hasznalat gordiilékenysége tovabbra
is kérdéses, ugyanakkor az interjuk alapjan az MI 4j tavlatokat nyithat meg a
rendezvényszervezésben.

A nagyobb események esetében — ahol jelentés muszaki hattér all rendelkezésre —
a digitalizaci6 és a mesterséges intelligencia integralasa joval konnyebb, mig kisebb
rendezvényeken ezek alkalmazasa kevésbé jellemz6. A nézék és szurkolok
szamara kiemelt fontossiagu, hogy a belépéstdl a tavozasig olyan élményben
részestljenek, amely hossza tavon emlékezetes marad. Az interjdalanyok szerint
ebben a mesterséges intelligencia is szerephez juthat, példaul interaktiv,
szorakoztat6 jatékok formajaban — ilyen jelleg megoldas el6szor a 2024-es
Révidpalyas Uszévilagbajnoksagon jelent meg. Ugyanakkor volt példa arra (nem
a vizsgalt események kérében), hogy MI-t — konkrétan ChatGPT-t — alkalmaztak
kvizkérdések generalasara, am a rendszer nem volt naprakész a szabalyvaltozasok
tekintetében. Ez ravilagit arra, hogy az MI altal javasolt tartalmakat minden
esetben kritikus feltlvizsgalatnak kell alavetni.
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A szakmai szervezetek nyitottsaga a technoldgiai Gjitasokra vegyes képet mutat. A
valaszok alapjan egyes szervezetek kevésbé fogékonyak a sportprezentacié vagy
az MI-alapi megoldasok alkalmazasara, mig masok — példaul a Kézilabda-,
Roplabda-, Vivo- és Vizilabda Szévetség — kifejezetten tamogatjak az innovaciot,
és kilon szakembert is alkalmaznak e feladatokra.

A digitalis technolégia ma mar nélkilozhetetlen a rendezvények mikodtetéséhez,
mig a mesterséges intelligencia jelentés hozzaadott értéket képviselhet azaltal,
hogy felgyorsitja és megkonnyiti a szervezési folyamatokat. Az interjualanyok
kiemelték, hogy MI segitségével hatékonyan készithet6k adasmenetek,
szerz6dések, kvizkérdések, illetve gyorsan kereshetd el6 relevans, konnyen
feldolgozhat6 informacié. Ugyanakkor e tartalmak esetében elengedhetetlen az
ellenérzés, ahogyan azt a korabbi példa is jelezte. Az MI tehat olyan eszkoz, amely
megfeleléen alkalmazva jelentés elényhéz juttathatja a szervezdket, akar a
tervezésben, akar a szorakoztaté elemek kialakitisaban. Az egyik interjualany
tovabba kiemelte, hogy a képi tartalmak manipulacidjara is kivaléan alkalmas,
ugyanakkor ez a felhasznalasi tertlet komoly programozoéi hatteret igényel.

A technoldgiak hasznalhatésagaval és id6igényével kapcesolatos kérdésekre adott
valaszok valamelyest eltértek egymastél, ami elsGsorban az interjaalanyok
kilonb6z6  szakmai teriileteib6l adodik. A digitalizacié  alkalmazasat a
szakemberek egyontetlen egyszeriinek és id6hatékonynak itélték meg: a tervezési
és szervezési folyamatok felgyorsulnak, és szamos feladat konnyebben
elvégezhet6 a digitalis eszk6zoknek koszonhetben.

A mesterséges intelligencia hasznalata azonban mar Gsszetettebb képet mutat.
Egyrészt jogi és jogdijjal kapcsolatos kérdések, masrészt az MI djdonsaga és
ismeretlensége miatt a hasznalat t6bb id6t vehet igénybe. Mivel még nem teljesen
vilagos, hogy pontosan milyen feladatokra alkalmazhaté biztonsagosan és milyen
korlatok mellett, gyakran sziikség van az Ml-nek adott utasitisok t6bbszori
finomitasara (példaul ChatGPT esetében). A szakemberek ugyanakkor ugy vélik,
hogy a technoldgia mélyebb megismerésével, idével jelentésen csékkenni fog a
szitkséges idSraforditas, és gyorsabba valik az informacidk keresése, illetve az
otletek generalasa.

A szérakoztaté elemek megtervezése és lebonyolitasa az MI hasznalataval
kilonosen idSigényes lehet. Gyakran nem fér bele egy esemény szik id6keretébe,
vagy a koltségvetés nem teszi lehet6vé a technologia alkalmazasat, igy sok esetben
egyszeribb jatékok hasznalata mellett kell donteni. Az Al-alapd megoldasok
koltségei is jelent6sek lehetnek. Az el6késziletek soran elényt jelenthet, ha a
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rendezvényen olyan tapasztalt MC (helyszini masorvezet6) muakodik kozre, aki
szitkség esetén at tudja hidalni az esetleges technikai fennakadasokat.

Ko6zonségszorakoztatas

Az Ml-alapu jatékok — példaul a face swap tipust megoldasok, ahol egy ismert
személy arca helyére a kivalasztott néz6 arcat illeszti be a rendszer — kilénosen
érzékenyek a hibalehet6ségekre, ezért az éles alkalmazast megel6z6en tébbszori
tesztelést igényelnek. A néz8k jellemzéen kedvelik a jatékokat, azonban a
fogadokészség erésen fiigg a kozonség nyitottsagatol és attdl, mennyire
bevonhatéak interaktiv aktivitasokba. Ha ez hianyzik, a jelent6s koltségvetésbol
megvaldsitott jatékok sem érik el a kivant hatast.

Az interjualanyok hangsilyoztak, hogy sokszor a legegyszertibb eszkozok —
példaul a kozos kialtas vagy a ,hullamzas” — nagyobb kozosségi élményt
nyudjtanak, mint az okoseszkoz-alapt vagy nyelvi, mozgasos, illetve MI-t igényl6
jatékok. Mindezek kovetkeztében a jatékok alkalmazhatosagat gyakran korlatozza
a koltségvetés, az id6keret vagy a kozonség aktivitasi hajlanddsaga.

A digitalis technoldgiak és 4j technoldgiai megoldasok alkalmazasa a sportolék
szempontjabol is  relevans kérdés. Az dltalunk vizsgalt nemzetkozi
sportesemények tapasztalatai azt mutatjak, hogy a versenyz6k egy része szamara
az els6 napokban zavaro lehet, ha a megszokottdl eltéré moédon kell bevonulniuk
a versenytérre — példaul ,intro gate” rendszeren keresztil, ahol latvanyos
bemutatast kapnak, vagy forgdékapun at érkeznek a palyara. Emiatt a szervezSk
lehet6séget biztositanak probabevonulasokra, hogy a sportolok komfortosabban
alkalmazkodjanak az 4j kornyezethez, ¢és fenntarthassak megszokott
koncentraciés rutinjukat. Gyakori tovabba, hogy az edz6k igyekeznek
minimalizalni az ilyen jellegli, a fokuszt esetleg megzavaré ingereket.

A kozvetitések szempontjabdl azonban ezek a show-elemek jelentSs szerepet
jatszanak. A versenyz6k megjelenése, palyara 1épéséneck modja a kozvetités
dramaturgiajanak része, és hozzajarul a rendezvény Gsszhatasahoz. A sportolok
reakcidi ezért nagymértékben egyénfiigebek: mig egyeseket kizokkenthet a
korités, masok eleve nem forditanak figyelmet ra, mivel teljes mértékben az
el6ttik allo feladatra koncentralnak. Mindazonaltal a mai rendezvényszervezési
gyakorlat része, hogy a kozonség szamara minél élményszeribb, latvanyosabb
moédon mutassak be a versenyeket.

A digitalizacié ugyanakkor a sportolok teljesitményének elemzésében is
meghataroz6, hiszen szamos csapat és stab hasznal digitalis eszkozoket
statisztikak gyudjtésére és teljesitménymérésre. Ez is jol mutatja, hogy a digitalis
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technologiak a sportesemények tobb tertiletén beéptltek a mindennapi
gyakorlatba.

A valaszadok egyetértettek abban, hogy a digitalis technolégia és a mesterséges
intelligencia ~ alkalmazasinak —terén az FEgyesilt Allamok szamit a
legmeghatarozébb példanak, amelyet Anglia, valamint Szatd-Arabia és Katar
kovet — utdbbiak els6sorban jelentés anyagi forrasaik miatt. Ezekben az
orszagokban — kiilonésen az USA-ban — komplex, csaladkézponta szemlélet
érvényesiil, ahol a sporteseményeket teljes kord szorakoztatd programként
kezelik, a nézok és szurkolok bevonasara helyezve a hangsulyt.

A digitalizaci6é és az MI alkalmazasa tekintetében Magyarorszag Osszességében
versenyképesnek tekinthet§ a sportrendezvények szervezése tertletén. Az
innovativ megoldasok alkalmazhatésagat leginkabb a rendelkezésre allo
koltségvetés hatarozza meg. A valaszadok szerint a tovabbi fejlédéshez nemcsak
technologiai nyitottsagra, hanem nagyobb batorsagra is sziukség van ezen
megoldasok hasznalataban. A kézonségszorakoztatas fejlesztése terén pedig az
USA altal képviselt gyakorlat szolgalhat inspiracioként.

A vizsgalt rendezvények 6sszehasonlitasa

A harom vizsgalt nemzetkozi sportrendezvény egyik legjelentésebb k6z6s vonasa,
hogy az érintett nemzetkozi sportszévetségek — elsésorban az sz6- és atlétikai
szovetség — kiemelkedGen jOl szervezett eseményként értékelték Sket. Bz jelentSs
elismerést jelent Magyarorszag szamara, és egyben azt is bizonyitja, hogy hazank
versenyképes a nagy volumend nemzetkozi sportesemények megrendezésében. A
Nemzetkézi Uszészovetség (WA) ugyanakkor mindezek ellenére Gj iranyvonal
kialakitasara torekszik, mivel agy véli, hogy sportagaik népszerisége csokkent. A
szovetség célja, hogy a kozvetitések még inkabb ,,eladhatéva” valjanak, hangsulyt
helyezve a dramaturgiara, a néz6i reakcidk kivaltasara és az izgalmi faktor
novelésére.

Az  uszéesemények  sajatossaga, hogy  zart, sOtétebb  atmoszféraju
létesitményekben  zajlanak, ami kevésbé kedvez a dinamikus szurkoldi
hangulatnak, ellentétben példaul a gyakran nyitott térben rendezett vizilabda-
mérkézésekkel. Ennek megfeleléen a sportprezenticids csapatnak kiemelt
figyelmet kell forditania arra, hogy a kézonségszorakoztatas eszkozeit az adott
kornyezethez igazitsa.

A harom vizsgalt esemény tovabbi k6z0s eleme a kozonség bevonasat célzo
jatékok hasznalata (példaul ,kiss cam”, ,,dance cam”), valamint az ugynevezett
intro gate vagy intro card alkalmazasa, amely a versenyz6k modern, latvanyos

17



bemutatasat teszi lehetévé LED-falra vetitett, néhany masodperces videdk
formajaban. Emellett mindegyik eseményen jelen voltak kabalafigurak, amelyek
f6 feladata a kézonség szérakoztatsa és aktivizalasa. Mig az Egyesiilt Allamokban
a kabaldk szerepe joval komplexebb és sok éves hagyomanyokra tekint vissza,
Magyarorszagon elsésorban fotézkodasi lehet&ségként funkcionalnak.

A technoldgiai és prezentaciés ujdonsagok kozil kiemelkedik, hogy a 2022-es
FINA Vilagbajnoksagon debiitalt az intro gate és az intro card, amelyeket késébb
a 2023-as Budapesti Atlétikai Vildgbajnoksagon is alkalmaztak, majd tobb orszag
is atvette a megoldast. Szintén figyelemre méltd ujitas volt az Atlétikai
Vilagbajnoksagon a ,,walking DJ”, aki hordozhaté DJ-pulttal, a kézonséggel
kozvetlentl interakcioba lépve teremtett hangulatot. Bar rendkiviil népszert volt,
a szerepkorre alkalmas személy megtalalasa kihivast jelent, mert kilonleges
alkalmazkodoképességet és kiemelkedé hangulatkelt6 készséget igényel.

Uj elem volt tovabbé az élézenei medal plaza, amelyet a versenyszamok utan, de
nem kozvetlentl a futamokat kévetéen rendeztek meg: a dijatadok a kovetkezd
nap délutani/esti programjanak részeként zajlottak, kézvetlentl a szurkolok el6tt.
Ez kézelebb hozta egymashoz a versenyzdoket és a nézbket, és erSteljesebb tinnepi
hangulatot teremtett. Emellett az Atlétikai Viligbajnoksagon a dontSk elétti
bevonulasok soran intro bandek, vagyis é16 zenekarok jatszottak, tovabb névelve
a show-jellegti elemek sulyat.

2024-ben a Rovidpalyas Uszo-vilagbajnoksagon alkalmaztak el6szor mesterséges
intelligenciat a k6zonségszorakoztatasban, példaul éneklds jatékok és ,,face swap”
formajaban. Ugyanezen az eseményen a korabban bemutatott intro kapu megujult
valtozatban, forgékapus technikai megoldassal jelent meg.

Az interjuk tanulsaga szerint meghatirozo6 tényezd, hogy az adott napon milyen
Osszetételd és hangulatd kozonség van jelen az esemény helyszinén. Tobb
valaszado is kiemelte, hogy ami egy adott napon kivaléan mukdédik, az maskor
korantsem garantalja ugyanazt a hatast. A gyakorlat azt mutatja, hogy sokszor a
legegyszeribb eszk6zok — példaul a telefonok kamerdinak felvillantasa, a
hullamzas, k6zos éneklés vagy kézlengetés — sokkal erételjesebb atmoszférat
teremtenek, mint a digitalis megoldasok. Mindez arra utal, hogy bar a digitalis
technologia hasznos és latvanyos eszkoze lehet a k6z6nségszorakoztatasnak, nem
minden esetben alkalmas az elvart élmény kivaltasara.

A kisebb léptéka rendezvényeken a digitalis megoldasok gyakran kevésbé
muikodnek, mig a nagy nemzetkozi események esetében joval nagyobb eséllyel
valnak a musor szerves részévé. Ugyanakkor létezik olyan példa is, amely azt
mutatja, hogy egy teljesen analég megoldas is képes kiemelked kozonségreakeiot
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kivaltani. Az Atlétikai Vilagbajnoksagon és a Rovidpalyas Uszé-vilagbajnoksagon
a legnagyobb lelkesedést nem a digitalis elemek, hanem a poéléagyu valtotta ki: a
kozonség kifejezetten varta a gazpalackkal mikods eszkozbol kilott, el6re
csomagolt polokat, és sokan odafutottak a kisorsolt tertletre, hogy elkapjak az
ajandéktargyat. Ez j6l mutatja, hogy a kézzel foghatd, fizikai meglepetések sok
esetben nagyobb élményt nyujtanak, mint a modern digitalis vagy mesterséges
intelligencian alapulé tartalmak.

Ugyanakkor a digitalis technoldgia alkalmazasanak arnyoldalai is egyre inkabb
megmutatkoznak. A kozelmult egyik sokat emlegetett példaja a 2025 nyaran
rendezett Coldplay-koncert esete, ahol a szérakoztatasi célu kozonségkameran
egy olyan part mutattak be, akik a késébbiekben kidertlt informaciok szerint nem
¢ltek hazassagban egymassal, hanem mindkettéjiknek kilon csaladjuk volt. Bar
az eset kés6bb mémekké és k6zosségi médias tartalmak alapjava valt, a kutatas
szempontjabol sokkal relevansabb az, hogy ilyen helyzetek milyen etikai,
adatvédelmi (pl. GDPR) és emberi jogi kérdéseket vetnek fel. Egyre gyakrabban
mertl fel az a dilemma, hogy valéban szérakoztaté-e az adott mdsorelem annak
szamara, akit akaratlanul szerepl6vé tesznek.

Az interjualanyok t6bbszor is beszamoltak arrél, hogy a digitalis technolbgiara
vagy mesterséges intelligenciara épulé interaktiv jatékokban sok nézé nem
szivesen vesz részt. Ennek oka lehet félénkség, szereplési bizonytalansag, illetve
az, hogy a nyilvanos szereplés szamukra kellemetlen helyzetet teremt. Mindez arra
utal, hogy a kozonségaktivizalas soran elengedhetetlen figyelembe venni a
kilonb6z6 komfortszinteket, valamint azt, hogy nem minden szurkold nyitott az
interaktiv, digitalis bevonodasra.

Jovébeli digitalis tendenciak

A kutatas utolsé kérdéskore arra iranyult, hogy a szakemberek szerint milyen
valtozasok varhatok a digitalis technologia és a mesterséges intelligencia
alkalmazasaban a kovetkez6 években, valamint hogy ezek milyen hatassal lesznek
a sportrendezvények szervezésére. Az interjualanyok egyontetien gy vélik, hogy
mindkét teriilet gyors ttemben fejlédik, és a mesterséges intelligencia a j6vében
egyre tobb rendezvényen jelenik majd meg, kiilonésen akkor, amikor a szakma
mar magabiztosabban ismeri és atlaitja a technoldgia hatékony felhasznalasi
lehet&ségeit.

Véleménytik szerint az olyan technikai tertletek, mint a vilagitds, a hang- és
képtechnika, valamint a dronok alkalmazasa tovabb fejlédnek, és az Al ezek
muikodésében is egyre hangsulyosabb szerepet kap. A mesterséges intelligencia a
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vizualis tervezés, a vezérlés, az adatelemzés, az automatizalas és a versenyzoi
bemutatkoz6 rendszerek (intro cardok) terén is egyre szélesebb korben
hasznalhatova valik. A szoérakoztat6 jatékok esetében szintén névekvé szerepet
kap majd az Al, ugyanakkor ezek az elemek varhatéan rovidebb életciklussal
fognak mikodni, ami folyamatos innovaciot és nyitottsagot tesz szitkségessé.

A sportesemények tényleges rendezéi ugyanakkor némileg arnyaltabban latjak a
mesterséges intelligencia jov6jét. Bar egyetértenek abban, hogy az Al-t egyre tébb
terileten lehet és kell alkalmazni, felmertl a kérdés, hogy a technolégia
hasznalataba fektetett id6 és pénz minden esetben megtériil-e. Miisorszerkesztés
terén egyel6re nem hasznaljak, a designfolyamatokban azonban mar igen.
Kiemelik, hogy a néz8k aktivizalasiban tovabbra is az egyszerd, kozvetlenil
bevonoé eszkozok a leghatékonyabbak. A tapsoltatas, a poloagyu, a kézos éneklés
vagy a fizikai aktivitast igénylé bevonddas sokkal erételjesebb élményt valt ki, mint
az olyan digitalis megoldasok, amelyek telefonos interakciora vagy emoijik
utanzasara épulnek. A hatékony kozonségszorakoztatas kulcsa tovabbra is az
érzelmek kivaltasa és a k6zonség fizikai aktivizalasa marad, amelyet a mesterséges
intelligencia csak bizonyos keretek k6z6tt tud tamogatni.

A vizsgalt kérdéskorok 6sszefoglalasa

Osszességében megallapithatd, hogy az interjuk révén értékes és relevans
gyakorlati informaciokhoz jutottunk, amelyek kiegészitik és arnyaljak az elméleti
részben bemutatott ismereteket. Tekintettel arra, hogy a rendezvényszervezés
elsésorban gyakorlati jellegli tevékenység, a kutatas soran kiloén hangsulyt
fektettink olyan konkrét példak és tapasztalatok bemutatasara, amelyek
kozvetlentl hasznosithatdak a szakemberek szamara a mindennapi munkajukban.
A kutatasi kérdésekre a fentiekbdl adédodan, a kévetkezé konklazidkat vonhatjuk
le.

Az els6 kutatasi kérdés (,Hogyan befolyasoljak a mesterséges intelligenciaval
mikodd szurkoldi elkotelezddési eszk6zok a koézonség interakcidjat, érzelmi
bevonddasat és altalanos elégedettségét a nemzetkézi sporteseményeken?”)
kapcsan az interjuk alapjan egyértelmten megallapithatd, hogy a mesterséges
intelligencia alkalmazasa a k6zonség bevonasaban még kezdeti stadiumban van,
és a gyakorlatban eddig kevés tapasztalat halmozodott fel. A 2024 végén
megrendezett Rovidpalyas Uszé-vilagbajnoksag volt az elsé olyan esemény, ahol
a mesterséges intelligenciat kézonségszorakoztatasra alkalmaztak, ami mind a
szervezOk, mind a szurkolok szamara ujdonsagot jelentett.
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A face swap jaték fogadtatisa pozitiv volt, a résztvevlk élvezték az interaktiv
élményt. A jovében kérdéses, hogy milyen tovabbi szorakoztaté elemek
bevezetése lehetséges a kozonség élményének fokozasara, hiszen ezek
kidolgozasat és alkalmazasat a rendelkezésre all6 koltségvetés, a kreativitas és a
kozonség Gsszetétele egyarant korlatozhatja.

Az interjualanyok ugyanakkor kiemelték, hogy a legegyszeribb, kézonséget
aktivizalo eszk6zok — példaul éneklésre, tapsolasra vagy hullimzasra 6sztonzé
jatékok — tovabbra is a leghatékonyabbak, és a legnagyobb érzelmi bevonddast,
valamint elégedettséget eredményezik a szurkolok kérében. Ez arra utal, hogy a
mesterséges intelligencia alkalmazasa mellett a hagyomanyos interaktiv
megoldasok  tovabbra  is kulcsfontossaguak ~ a  sportesemények
¢lményteremtésében.

A masodik kutatasi kérdés (,,Milyen operativ és stratégiai elényei vannak az olyan
technolégiak alkalmazisanak, mint az IoT, az AR/VR és a blokklinc az
eseménymenedzsmentben?”)  kapcsan  elsésorban  a  szervezdi  és
sportprezentacios aspektusokat emelhetjiik ki. A mai sportrendezvények
gyakorlatilag elképzelhetetlenek ezen technolégiak nélkil, mivel példaul az IoT-
eszk6zok segitségével nyert adatok — mint példaul a helyszini kozonség 1étszama
— kozvetlentl befolyasoljak a programok szervezését, a jatékok tipusat, ismétlésiik
szamat és id6tartamat. Tobb esetben el6fordult, hogy a forgatokonyvben szerepld
aktivitasok, példaul a poéloéagya hasznalata, a kézonség alacsony létszama miatt
nem valosult meg,.

A LED-falak és egyéb kivetiték kulcsszerepet jatszanak a szurkoldi élmény
fokozasaban, hiszen az informacidk és tartalmak kozvetitésének modja — a
grafikai megjelenités, valamint a hang- és fényhatasok — jelent6sen befolyasolja a
kozonség élményszertségét. A sportprezenticids csapat feladata, hogy minél
figyelemfelkeltSbb és ,,utésebb” virtualis és fizikai elemeket dolgozzon ki a néz8k
szorakoztatasara. Ide tartoznak példaul a szurkoldi zonakban végzett interaktiv
jatékok, kvizfeladatok, valamint kilonb6z6 statisztikai és informacids elemek
kozvetitése, amelyek mind hozzajarulnak a kézénség aktiv bevonasahoz és az
esemény élményértékének néveléséhez.

A harmadik kutatasi kérdés arra iranyult, hogy a digitalis technolégia és a
mesterséges intelligencia alkalmazasa miként jarul hozza az eseményszervezési
gyakorlatok ~ hosszi  tavi  innovacidjahoz,  versenyképességéhez  és
fenntarthatésagahoz. Az interjuk és a kutatdcsoport sajat tapasztalatai alapjan
megallapithatd, hogy a digitalis technologia napjainkban alapveté eszkoze a
rendezvényszervezés minden teriletének. A dokumentumok, példaul a
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forgatokonyvek elektronikus, felhGalapu tarolasa nemcsak a munkafolyamatokat
egyszerusiti, hanem a fenntarthatésagot is el6segiti, hiszen jelentésen csékkenti a
papiralapi anyagok hasznalatat.

A mesterséges intelligencia ezzel szemben még viszonylag Uj, ezért a gyakorlati
tapasztalatok jelenleg korlatozottak, és a felhasznalasi lehetéségek pontos
meghatarozasa folyamatban van. Az Al alkalmazasa mar jelenleg is megkonnyiti
az el6készileteket, példaul az adasmenetek vagy a kvizkérdések Osszeallitasa
soran, ugyanakkor az Al-alapu szérakoztatd jatékok tervezése és kivitelezése
bonyolultabb és koltségigényesebb folyamat.

Mindazonaltal a mesterséges intelligencia lehet6séget kinal innovativ megoldasok
létrehozasara, és a tapasztalatok gyarapodasaval rendezvényrél rendezvényre
egyre versenyképesebb alkalmazasok szulethetnek. Ez egyarant hozzajarulhat a
szervezési folyamatok hatékonysagahoz, a kozonség élményének fokozasahoz és
a rendezvények hosszu tavu versenyképességének biztositasahoz.

OSSZEGZES

A tanulmany atfogd képet nyujt a rendezvényszervezésben megjelens, féként
digitalis technolégiakhoz ¢és mesterséges intelligencidhoz (MI) kapcsolodd
legijabb trendekrdl, valamint ezek hazai és nemzetkézi sporteseményeken
torténd gyakorlati alkalmazasarol. Az elméleti attekintés és a szakirodalmi hattér
bemutatja az Al, az AR/VR, az 0T, a blokklanc, a hibrid és virtuilis formatumok,
a kozOsségi média-alapu marketing, valamint a fenntarthatésagi technolégiak
szerepét az események tervezésében, lebonyolitasaban és értékelésében.

A primer kutatasként végzett szakértSi interjuk eredményei ravilagitanak arra,
hogy mig a digitalis technoldgia ma mar alapvet6 feltétel a rendezvények minden
fazisaban, addig a mesterséges intelligencia alkalmazasa még kisérleti stadiumban
van, és sok esetben koltség-, id6- vagy tapasztalathiany korlatozza. A tapasztalatok
szerint a legnagyobb hozzaadott értéket azok az eszk6zok képviselik, amelyek
egyszerre képesek fokozni a koézonség élményét és tamogatni a szervezési
hatékonysagot. Ugyanakkor az interjdk hangsulyozzak, hogy a kozonség
aktivizalasa gyakran egyszer(, alacsony koltségl modszerekkel (pl. tapsoltatas,
hullamzas, poloéagya) érhetd el a legbiztosabban.

A vizsgalt hazai nagyrendezvények (FINA 2022, 2023-as Atlétikai Vilagbajnoksag,
2024-es Rovidpalyas Uszo-vb) esettanulmanyai azt mutatjak, hogy Magyarorszag
versenyképes a nemzetkozi sportrendezvények szervezésében, ugyanakkor a
szorakoztatd és interaktiv elemek terén tovabbi fejlédési lehetSségek
mutatkoznak. A digitalis és MI-alapt megoldasok jovSbeni sikeres integraciojahoz
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elengedhetetlen a technolégiai ismeretek bovitése, a kreativ koncepciok fejlesztése

és a kozonség nyitottsaganak figyelembevétele.

A kutatas eredményei hozzajarulnak ahhoz, hogy a rendezvényszervezési szakma

tudatosan ¢és stratégiai médon hasznalja a technoldgiai innovacidkat a hosszu tava

versenyképesség, a fenntarthatosag és a kézonségélmény novelése érdekében.
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ABSTRACT

Sustainable manufacturing practices have gained increasing relevance as pharmacentical
industries seek to balance operational performance with environmental responsibility. Focusing
on the Nigerian pharmaceutical manufacturing sector, this study investigates how such practices,
including energy conservation, pollution control, renewable energy adoption, and recycling, may
contribute to economic growth within pharmacentical manufacturing firms. Using primary cross-
sectional survey data collected in 2025 from 152 pharmacentical manufacturing firms operating
in Nigeria’s major industrial corvidors (Lagos, Ogun, and Kano States) and analyzed through
Partial Least Squares Structural Equation Modeling (PLS-SEM), the study assesses the direct
and indirect effects of sustainability practices on energy efficiency, which serves as a proxy for
productivity-driven growth. The results reveal that pollution control and energy-saving practices
have statistically significant positive effects on energy efficiency, while renewable energy technologies
show strong indirect effects through improvements in economic performance. Interestingly, recycling
initiatives are negatively associated with efficiency, suggesting that energy-intensive recycling
processes in pharmacentical production may offset potential sustainability benefits. The model
explains approximately 92% of the variance in energy efficiency, indicating a high degree of
explanatory power. These findings imply that the effectiveness of sustainability strategies in
pharmacentical manufacturing is context-specific, and that strategic alignment of sustainability
actions with operational goals can enhance both environmental and economic performance. The
study recommends that policymakers implement performance-based incentives and life-cycle
assessment (LCA)—informed guidelines to support firms in selecting context-appropriate green

Strategies.

ABSZTRAKT

A fenntarthatd gyartisi gyakorlatok egyre nagyobb jelentiségre tesznek szert, mivel a
Qydgyszeripari villalatok arra tirekednek, hogy az operativ teljesitményt dsszehangoljik a
kirnyezeti felelisségallaldssal. A nigériai gyogyszeripari feldolgozdiparra dsszpontositva a
tanulmany azt vizsgdlja, hogy az olyan fenntarthato gyakorlatok, mint ag energiamegtakaritas,
a sgennyezésellendrés, a meginld energiaforrasok alkalmazdsa és ag sijrabasznositds miként
Jaruthatnak hogzd a gyogyszergyartd villalatok gazdasdgi nivekedéséhez. A kutatds 2025-
ben gyijtitt, kerestmets3eti primer kérddives adatokra épiil, amelyek 152, Nigéria 4 ipari
térségeiben (Lagos, Ogun és Kano dllamok) mikods gydgyszergyartd villalatot fednek le. Az
adatelemzés részleges legkisebb négyzetek modszerén alapuld strukturdlis egyenletmodellezéssel
(Partial Least Squares Structural Equation Modeling, PL.S-SEM) tortént.

A tanulmdny a fenntarthatisigi gyakorlatok energiabatékonysdagra gyakorolt kozvetlen és
kozvetett hatdsait értékeli, abol az energiabatéfonysag a termelékenység dltal veérelt novekedeés
proxyvdltogdjaként s3olgdl. Az eredmeények axt mutatiak, hogy a sgennyexésellendrési és
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energiameglakaritdsi gyakorlatok statisgtikailag szignifikdns, pozitiv hatdst gyakorolnak ag
energiahatékonysdagra, mig a megrjuld energia technoldgiak erdteljes kovetett hatdsokat fejtenek
ki a gazdasdgi teljesitmény javitdsin keresztiil. Erdekes midon az djrabasznositisi
kezdemeényezések negativ kapesolatot mutatnak ag energiabatékonysdggal, ami arra utal, hogy
a gydgyszeripari  termelésben  alkalmazott, energiaigényes tijrahasgnositdsi - folyamatok
ellensiilyozhatjik a fenntarthatdsaghol eredd potencidlis elonyiket.

A modell az energiabatékonysag variancidjanak megkozelitileg 92%-dt magyarigza, ami
kiemelkedien magas magyarazoerdre utal. Az eredmeények agt jelzik, hogy a fenntarthatisdgi
Stratégidk  hatékonysiga a gyogys3eripari gydrtdsban erdsen kontextusfiiggd, és hogy a
fenntarthatdsagi intéxkedések stratégiai dsszehangoldsa ag operativ célokkal egyardnt javithatia
a kirnyezeti €5 a gazdasagi teljesitményt. A tanulmdny azt javasolja, hogy a szakpolitikai
dontéshozok  teljesitmeényalapii osgtongoket, valamint ag életciklus-elemzésen (Life Chycle
Assessment, 1.CA) alapulo  iranymutatisokat vegessenek be annak  érdekében, hogy
tamogassik —a  vdllalatokat a  kontextushog  illeszkeds,  kirmyezetbardt  stratégiak

kivdlasztasaban.

INTRODUCTION

Sustainable manufacturing has become a central concern in industrial policy and
corporate strategy, particularly in sectors characterized by high resource intensity
and significant environmental externalities. In recent years, the pharmaceutical
industry has attracted increasing attention due to its environmental footprint,
which is shaped by energy-intensive production processes, complex waste
streams, and stringent regulatory requirements (Fiorentino et al., 2021; Dangelico
& Vocalelli, 2022). Within this context, sustainability is increasingly viewed not
only as an environmental obligation but also as a determinant of operational
efficiency and long-term competitiveness.

This issue is especially salient in Nigeria, where pharmaceutical manufacturing
plays a strategic role in healthcare provision, import substitution, and industrial
development. Nigerian pharmaceutical firms operate in an environment marked
by high energy costs, dependence on self-generated power, and evolving
environmental regulation, conditions that heighten the relevance of energy
efficiency and pollution control strategies (Olabi et al., 2022; Belkhir & Elmeligi,
2020). As a result, firms are progressively adopting sustainability-oriented
practices, such as energy conservation, pollution abatement, renewable energy
integration, and recycling, to improve efficiency, comply with regulatory
expectations, and stabilize production costs (Dangelico & Vocalelli, 2022; Sharma
& Verma, 2024).
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Despite growing recognition of the importance of sustainable manufacturing,
empirical evidence on its economic implications within Nigeria’s pharmaceutical
sector remains limited. While prior studies have linked green innovation and eco-
efficiency practices to firm performance in manufacturing more broadly (Park &
Kim, 2024; Fiorentino et al., 2021), less is known about the specific pathways
through which sustainability initiatives translate into economic growth and
operational efficiency in pharmaceutical production, particularly in emerging
economy contexts. This gap is notable given the sector’s reliance on energy-
intensive processes, where energy use is often technologically embedded and
difficult to substitute (Olabi et al., 2022).

Energy efficiency therefore represents a critical mechanism through which
sustainability investments may influence firm-level economic outcomes. Recent
literature suggests that improvements in energy efficiency can reduce operational
costs, enhance productivity, and support competitiveness, especially when
combined with pollution control and renewable energy technologies (Liu et al.,
2022; Chen et al., 2023). However, the mediating role of energy efficiency in the
relationship between sustainable manufacturing practices and economic growth
has not been sufficiently examined in pharmaceutical manufacturing contexts.
This study addresses this gap by empirically analyzing how multiple dimensions
of sustainable manufacturing influence economic growth, with particular
emphasis on the mediating role of energy efficiency. Using firm-level survey data
collected in 2025 from 152 pharmaceutical manufacturing firms located in Lagos,
Ogun, Anambra, and Kano States, the study applies Partial Least Squares
Structural Equation Modeling (PLS-SEM) to estimate both direct and indirect
relationships among conservation practices, pollution control, renewable energy
technologies, and economic performance (Gupta et al., 2023). This analytical
approach enables a comprehensive assessment of how sustainability strategies are
embedded within production systems and translated into measurable
performance outcomes.

The Nigerian pharmaceutical industry provides a compelling empirical setting for
this analysis due to its dual mandate of meeting rigorous quality standards
enforced by the National Agency for Food and Drug Administration and Control
(NAFDAC) while responding to environmental and cost pressures. Recent
studies emphasize that sustainability initiatives in pharmaceutical manufacturing
are increasingly intertwined with cost management, regulatory compliance, and
market access, rather than being treated as peripheral or symbolic actions
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(Sheldon, 2022; Singh & Kaur, 2023). Nevertheless, whether such initiatives yield
consistent economic benefits remains an empirical question.

By situating energy efficiency as a central performance pathway, this study
contributes to broader theoretical debates on eco-efficiency and sustainable
industrial transformation in emerging markets. While sustainability has historically
been framed as a potential trade-off with profitability, a growing body of evidence
points to synergistic relationships in which environmental investments support
innovation, operational resilience, and long-term growth (Fiorentino et al., 2021;
Al-Ghazali & Afsar, 2023). This study advances that perspective by providing
sector-specific ~ evidence from  pharmaceutical ~manufacturing, where
environmental performance and operational efficiency are closely intertwined.
Opverall, the study offers empirically grounded insights for pharmaceutical
manufacturers, policy makers, and sustainability stakeholders seeking to align
environmental objectives with industrial competitiveness in Nigeria. By
identifying which sustainability strategies most effectively support energy
efficiency and economic growth, the findings inform both managerial decision-
making and the design of green industrial policies in emerging economies.

LITERATURE AND HYPOTHESES

Empirical Literature

In recent years, empirical research has proliferated on how sustainable
manufacturing practices affect firm-level economic outcomes. Meta-analyses and
large-scale surveys reveal consistent evidence that energy conservation and energy
efficiency improvements are positively correlated with productivity gains, cost
reductions, and enhanced competitiveness across manufacturing sectors (Belkhir
& Elmeligi, 2020; Rahman & Hossain, 2023; Wang et al.,, 2022). Within the
pharmaceutical industry, sustainability-oriented operational changes have been
linked to measurable efficiency gains, particularly where energy-intensive
processes dominate production (Bevilacqua et al., 2023; Liu et al., 2022).

From a resource-based view (RBV), these sustainability practices can be
interpreted as firm-specific strategic capabilities, such as energy-efficient
processes, pollution-control technologies, and skilled human capital, that are
valuable, difficult to imitate, and capable of generating sustained competitive
advantage. Investments in energy efficiency and pollution reduction thus function
not merely as compliance activities but as productivity-enhancing resources that
strengthen operational performance and cost leadership (Belkhir & Elmeligi,
2020; Fiorentino et al., 2021).
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Multinational pharmaceutical firms such as Pfizer, Novartis, GSK, and
AstraZeneca have documented waste reductions of up to 50%, energy savings
approaching 40%, and carbon footprint declines of approximately 30% following
the adoption of green chemistry, cleaner production, and recycling processes
within clean manufacturing pipelines. These initiatives frequently rely on life-cycle
assessment (LCA) frameworks that explicitly link environmental performance
with cost efficiency and financial outcomes, reinforcing the Porter hypothesis that
environmental regulation can stimulate innovation and competitiveness (Jiménez-
Gonzalez et al., 2016; Alder et al., 2022; Sheldon, 2022).

These findings are also consistent with eco-efficiency and environmental
economics perspectives, which posit that minimizing resource inputs and
environmental externalities per unit of output improves both environmental and
economic performance. Life-cycle-based approaches operationalize eco-
efficiency by enabling firms to identify cost-saving opportunities across
production stages while reducing regulatory and environmental risks (Zhou et al.,
2021; Laurenti et al., 2025).

Quantitative studies in emerging markets largely confirm these global findings. In
Nigeria, firm-level analyses of quoted healthcare and manufacturing companies
indicate that investments in employee training, community engagement, and
environmentally responsible sourcing protocols yield positive effects on long-run
financial sustainability and post-tax profitability. At the macro level, energy
consumption has been shown to drive industrial growth, with Nigerian time-series
studies demonstrating significant positive relationships between industrial energy
use and manufacturing value added after controlling for labor and capital inputs
(Pharma Manufacturing, 2024).

Institutional theory further explains these outcomes by emphasizing how firms
respond to coercive and normative pressures arising from national regulations,
stock exchange listing requirements, and international sustainability expectations.
For exchange-listed pharmaceutical firms in Nigeria, compliance with
environmental standards, waste regulations, and sustainability reporting norms
creates incentives to formalize pollution control and energy-efficiency strategies
as part of corporate governance structures (Wang et al., 2022; Rahman & Hossain,
2023).

Sector-specific evidence within Nigeria’s pharmaceutical industry further
supports these relationships. Cross-sectional studies of firms operating in
Southwest Nigeria, including Emzor, May & Baker, Fidson, and Neimeth, show
that lean manufacturing practices, such as inventory leanness, total productive
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maintenance, and systematic waste elimination, significantly improve corporate
performance indicators, including cost leadership and productivity (Bevilacqua et
al., 2023; Singh & Kaur, 2023). Complementary evidence from South—South
Nigeria suggests that technological capability is strongly associated with market
share, innovation output, and cost efficiency among pharmaceutical
manufacturers, underscoring the role of integrated management and process
upgrading in sustainable competitiveness (Al-Ghazali & Afsar, 2023).

Other empirical contributions present a more nuanced picture regarding recycling
and circular economy practices. Qualitative studies of Nigerian manufacturing
SME:s report that high implementation costs, limited technical expertise, and weak
understanding of economic returns frequently constrain meaningful circular
adoption, despite strong stated willingness to engage in sustainability initiatives.
These findings align with broader international evidence suggesting that recycling
initiatives may yield limited or even negative net energy-efficiency gains when not
supported by appropriate technologies and life-cycle optimization (Belkhir &
Elmeligi, 2020; Laurenti et al., 2025). Moreover, Nigerian manufacturing firms
already operate with high specific energy consumption per unit of output due to
unreliable grid electricity and heavy reliance on diesel generators, conditions that
undermine competitiveness in the absence of targeted energy-efficiency
interventions (Pharma Manufacturing, 2024).

Cross-country empirical studies provide additional perspective. Evidence from
the European pharmaceutical sector indicates that R&D investment, export
intensity, and skilled employment significantly predict national innovation
performance, which in turn supports industrial growth and resilience (Li et al.,
2024). In global manufacturing contexts, the integration of digital technologies
has enabled average reductions of 15-20% in energy consumption and substantial
improvements in resource utilization, highlighting the potential of digitalization
as a sustainability accelerator (Mourtzis et al., 2024; Zhang et al., 2025; ISPE,
2025).

Within Nigeria, policy-oriented case studies emphasize ongoing efforts to
institutionalize sustainability through instruments such as the Environmental
Impact Assessment Act, harmful waste legislation, and pharmaceutical waste
management guidelines. However, empirical assessments consistently identify
enforcement gaps, infrastructure deficits, and financing constraints as key barriers
to realizing economic and environmental synergies (Rahman & Hossain, 2023;
Kumar et al., 2024; Madikizela & Chimuka, 2022).
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Hypotheses Development

Effective pollution control strategies may serve as a crucial determinant of energy
efficiency in the pharmaceutical manufacturing sector. Nigerian pharmaceutical
firms, which often operate with aging infrastructure and inadequately regulated
waste systems, face operational inefficiencies arising from emissions leakage,
material losses, and regulatory non-compliance (Madikizela & Chimuka, 2022;
Patil & Patil, 2024).

Drawing on eco-efficiency theory and the resource-based view, pollution control
technologies, such as emission filtration systems, closed-loop production, and
green chemistry, can be conceptualized as efficiency-enhancing assets that
simultaneously reduce environmental externalities and improve resource
utilization. By minimizing waste and energy losses, firms convert regulatory
compliance into operational efficiency gains (Jiménez-Gonzalez et al., 2016; Alder
et al., 2022).

Empirical studies indicate that investments in pollution mitigation, such as
emission filtration, closed-loop systems, and cleaner production technologies, can
reduce resource waste, improve energy conversion efficiency, and strengthen
regulatory compliance (Jiménez-Gonzalez et al., 2016; Liu et al., 2022; Verma &
Gupta, 2025).

As environmental regulation intensifies, firms that proactively adopt pollution
control measures may also benefit from reduced compliance risks, reputational
gains, and enhanced stakeholder legitimacy (Wang et al., 2022; Rahman &
Hossain, 2023). From an institutional theory perspective, these benefits arise
because firms align their operational practices with coercive regulatory pressures
and normative expectations from investors, regulators, and international partners.
Empirical evidence from pharmaceutical and process industries shows that
pollution-abatement expenditure is positively associated with process efficiency
and total-factor productivity, particularly when integrated into broader
sustainability management systems (Al-Ghazali & Afsar, 2023; Elkington & Al-
Shammari, 2024). Accordingly, the first hypothesis is proposed:

H1: Pollution control practices are positively associated with energy efficiency in
Nigeria’s pharmaceutical manufacturing sector.

Energy-saving initiatives, including energy audits, machine retrofitting, optimized
HVAC systems, and preventive maintenance, may provide Nigerian
pharmaceutical manufacturers with substantial cost reductions that translate into

economic growth. These practices are particularly valuable in contexts
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characterized by volatile electricity supply and high energy tariffs (Bevilacqua et
al., 2023; Pharma Manufacturing, 2024).

Consistent with environmental economics and RBV arguments, energy efficiency
lowers marginal production costs and frees up financial resources that can be
redeployed toward innovation, market expansion, and human capital
development—key drivers of long-term economic performance. Empirical
studies further suggest that efficiency-driven cost savings can be reinvested in
innovation, market expansion, and workforce development, thereby enhancing
long-run firm-level performance (Belkhir & Elmeligi, 2020; Mourtzis et al., 2024).
Evidence from emerging economies reinforces this relationship. Studies indicate
that energy-conscious process design and efficiency-oriented investments exert
both short- and long-term positive effects on productivity and output growth in
manufacturing sectors (Li et al., 2024; Wang et al., 2022). Consequently, the
second hypothesis is formulated as follows:

H2: Energy-saving practices are positively associated with economic growth in
Nigeria’s pharmaceutical manufacturing industry.

The adoption of renewable energy technologies, such as solar photovoltaic
systems, hybrid generators, and bioenergy solutions, represents a potentially
transformative strategy for achieving long-term sustainability and economic
resilience in Nigeria’s pharmaceutical sector. Given persistent grid instability and
rising fossil fuel costs, decentralized renewable energy systems can improve
production continuity while reducing emissions (Pharma Manufacturing, 2024,
ISPE, 2025).

From an institutional and strategic sustainability perspective, renewable energy
adoption allows firms to hedge against energy price volatility while signaling
compliance with emerging global sustainability and reporting standards. Over
time, these investments enhance firm resilience and competitive positioning.
Although high upfront costs remain a barrier, empirical evidence suggests that
firms that successfully integrate renewable energy technologies often realize long-
term productivity gains and improved resilience to energy shocks (Mourtzis et al.,
2024; Zhang et al., 2025).

Cross-country analyses further confirm that renewable energy adoption is
positively associated with value-added growth in energy-intensive manufacturing
sectors, supporting its relevance as a strategic sustainability lever (Wang et al.,
2022; Li et al., 2024). These insights inform the final hypothesis:

H3: Adoption of renewable energy technologies is positively associated with firm-
level economic growth in Nigeria’s pharmaceutical manufacturing sector.
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Figure 1 illustrates the conceptual model linking sustainability practices, economic
growth, and energy efficiency in Nigeria’s pharmaceutical sector. Grounded in
eco-efficiency theory, the resource-based view, and institutional theory, the model
identifies Pollution Control (POLC), Energy Conservation (ECOV), and
Renewable Energy Technology (RENE) as exogenous drivers that reduce
emissions, conserve energy, and stabilize supply. Economic Growth (ECGR)
mediates these relationships by translating sustainability investments into cost
reductions, productivity gains, and reinvestment in operational improvements.
Energy Efficiency (ENEF) is the ultimate outcome, influenced directly by day-
to-day practices such as conservation, energy saving, and recycling, and indirectly
through economic performance. The model highlights two pathways: a direct
operational route improving efficiency and an indirect economic route enhancing
performance, demonstrating how strategic sustainability initiatives generate both
environmental and financial benefits.

Pollution Control (POLC)

Mediating Construct Ultimate Performance Outcome

Renewable Energy

Economic Growth Energy Efficiency
Technology (RENE)

(ECGR) (ENEF)

Energy Saving (ESAV)
Indirect Economic Pathway

Direct Operational Pathway

Figure 1. Conceptual model
Source: Author’s own elaboration

METHODOLOGY

The dataset used in this study comprises primary cross-sectional survey responses
collected in 2025 from manufacturing firms operating in Nigeria’s industrial
corridors, particularly those in Lagos, Ogun, and Kano States. These regions are
responsible for over 65% of Nigeria's manufacturing GDP, making them critical
hubs for assessing sustainable energy practices (National Bureau of Statistics,
2024). Stratified random sampling was adopted to ensure firm-size and sectoral
representation across pharmaceutical, chemical, cement, and agro-processing
industries.
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However, consistent with the focus of this study and the stated article title, the
analytical sample used for the estimation of the main PLS-SEM models consists
exclusively of pharmaceutical manufacturing firms. Firms from other
manufacturing sectors were included only at the initial sampling stage to ensure
broad coverage of sustainability practices, but were excluded during data
screening to maintain sectoral homogeneity and theoretical alignment.

Based on records from industry associations and regulatory listings, the estimated
population of registered pharmaceutical manufacturing firms operating within the
selected industrial corridors was approximately 215 firms at the time of the survey.
Of the 180 questionnaires distributed to pharmaceutical manufacturers, 154 were
returned, yielding a response rate of 85.6%. After data screening for completeness
and consistency, 152 responses were retained for the final analysis.

Table 1 highlights key demographic and professional characteristics of the
respondents.

Table 1. Demographic and Professional Characteristics of Respondents

Variable Category Frequency zzgcentage
Male 55 36.2
Gender Female 97 63.8
Total 152 100.0
Administrative Staff 46 30.3
Quality Control Staff 43 28.3
Job Role Technical/Engineering Staff 33 21.7
Production Staff 30 19.7
Total 152 100.0
OND/NCE 50 32.9
B.Sc/HND 74 48.7
Educational Ph.D. 19 12.5
Qualification Others (M.Sc/Professional
9 5.9
Cert.)
Total 152 100.0
1-3 Years 116 76.3
Years of Experience | 4-6 Years 22 14.5
with Sustainability 7-9 Years 10 6.6
Practices 10 Years and Above 4 2.6
Total 152 100.0

Source: Author’s Field Survey (2025)

The gender composition indicates a predominance of female employees,
accounting for 63.8% of the sample, compared to 36.2% male. This suggests that
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women constitute the majority workforce at Tuyil Pharmaceutical Industry.
Consequently, sustainability —strategies aimed at enhancing operational
performance should be inclusive of gender perspectives, ensuring that the needs
and experiences of female employees are integrated, particularly in domains such
as occupational safety, health initiatives, and environmental programs. Female-
dominated teams may also contribute valuable perspectives that enhance the
relevance and effectiveness of sustainability practices within the organizational
context.

The distribution of job roles shows that Administrative Staff (30.3%) and Quality
Control =~ Staff (28.3%) represent the largest shares, followed by
Technical/Engineering (21.7%) and Production Staff (19.7%). This relatively
even spread across departments suggests the need for sustainability initiatives to
be context-specific, aligning with the distinct operational functions of each unit.
For example, energy-saving technologies and waste minimization may be most
beneficial in production and technical departments, while digital workflows and
environmentally sustainable office routines could enhance efficiency in
administrative and quality control functions.

In terms of educational attainment, most respondents hold a B.Sc or HND
qualification (48.7%), followed by OND/NCE holders (32.9%) and those with
Ph.D. degrees (12.5%). This indicates a generally well-educated workforce, which
is more likely to engage with and respond positively to sustainability-focused
interventions. Such a workforce presents a strategic advantage for management
to foster informed, participatory approaches, such as employee-led sustainability
committees, continuous training on green production practices, and performance
monitoring systems to drive eco-efficiency.

The findings on years of experience with sustainability practices reveal that a
substantial proportion of respondents (76.3%) have between one and three years
of experience, while fewer report 4—6 years (14.5%) and 7-9 years (6.6%).
Although this metric was originally intended to assess familiarity with banking
services, it also reflects a relatively youthful workforce that may be more receptive
to technological innovation and organizational change. This openness can be
harnessed to implement technology-driven sustainability initiatives to improve
efficiency. Furthermore, younger employees, if adequately empowered, may
emerge as effective champions of green practices within the organization.
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Measurement of Constructs

The constructs used include Conservation (CONS), Energy Conservation
(ECOV), Energy Saving (ESAYV), Pollution Control (POLC), Renewable Energy
Technology (RENE), Recycling (RECY), Economic Growth (ECGR), and
Energy Efficiency (ENEF). Each construct was measured using multi-item
Likert-type scales adapted from prior validated studies in sustainability and
pharmaceutical manufacturing. All items were measured on a five-point scale
ranging from 1 (“strongly disagree”) to 5 (“strongly agree”).

Pollution Control (POLC) was measured using four items adapted from
environmental management and pharmaceutical sustainability studies (Jiménez-
Gonzilez et al.,, 2016; Rahman & Hossain, 2023). An illustrative item is: “Our
firm employs effective pollution-abatement technologies to minimize emissions
during production.”

Energy Conservation (ECOV) was measured using three items adapted from
studies on energy-efficient manufacturing practices (Bevilacqua et al., 2023; Olabi
et al., 2022), including: “Our firm systematically monitors and reduces energy
consumption across production processes.”

Energy Saving (ESAV) was operationalized using three items reflecting process
optimization and maintenance efficiency (Bevilacqua et al, 2023; Pharma
Manufacturing, 2024). A sample item states: “Preventive maintenance and
equipment upgrades are used to reduce energy waste.”

Renewable Energy Technology (RENE) was measured using three items adapted
from sustainability and digitalization studies in pharmaceutical manufacturing
(Mourtzis et al., 2024; ISPE, 2025), such as: “Our firm utilizes renewable or hybrid
energy systems to support production operations.”

Recycling (RECY) was captured using three items drawn from circular economy
and pharmaceutical waste studies (Kumar et al., 2024; Zhou et al., 2021),
including: “Production waste materials are systematically recycled or reused where
feasible.”

Conservation (CONS) was measured using three items reflecting general resource
conservation behaviors at the firm level (Fiorentino et al., 2021; Singh & Kaur,
2023). Economic Growth (ECGR) was measured using four perceptual
performance items adapted from sustainability—performance linkage studies
(Belkhir & Elmeligi, 2020; Al-Ghazali & Afsar, 2023), such as: “Sustainability
initiatives have contributed to improved profitability and business growth.”
Energy Efficiency (ENEF), the ultimate performance outcome, was measured
using four items adapted from energy and operational efficiency studies (Liu et
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al., 2022; Chen et al., 2023), including: “Our firm produces higher output per unit
of energy consumed compared to previous years.”

All constructs were validated using Cronbach’s alpha, composite reliability, and
average variance extracted (see Table 3). The statistical analysis was conducted
using SmartPLS 4.0 due to its robustness in handling small-to-medium sample
sizes, latent variable modelling, and multicollinearity (Chen et al., 2023; Madikizela
& Chimuka, 2022).

To empirically estimate the relationships, we employ a structural equation model
(SEM) within a Partial Least Squares (PLS) framework. The dependent variable
is energy efficiency (ENEF), while economic growth (ECGR) serves as both an
endogenous mediator and a dependent outcome in some pathways.

The structural relationships is provided by the main model equations:

ECGR = B,ECOV + B,POLC + B3RENE + & 1)
ENEF = a;CONS + a,ESAV + a3RECY + a,ECGR + ¢, 2)

ENEF = Energy Efficiency; ECGR = Economic Growth; CONS =
Conservation; ECOV = Energy Conservation; ESAV = Energy Saving; POLC =
Pollution Control; RECY = Recycling; RENE = Renewable Energy Technology.
Equation (1) models economic growth as a function of environmental
performance variables, while Equation (2) estimates energy efficiency as a
function of both sustainability practices and economic growth. The PLS-SEM
model allows for simultaneous estimation of the direct, indirect, and total effects

among constructs, providing robust results even under non-normality (Sarstedt et
al., 2022).

The PLS-SEM model allows for simultaneous estimation of the direct, indirect,
and total effects among constructs, providing robust results even under non-
normality (Sarstedt et al., 2022). Prior to estimation, data were screened for
extreme values using standardized residuals and interquartile range diagnostics.
Observations exceeding £3 standard deviations were examined and retained only
where substantively justified, ensuring that results were not driven by outliers.

The PLS-SEM estimation was conducted in three stages: measurement model
assessment, structural path estimation, and bootstrapping. Discriminant validity
was confirmed using the Fornell-Larcker criterion. Multicollinearity was assessed
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using the Variance Inflation Factor (VIF), with all values below the recommended
threshold of 5.

Sensitivity analyses were conducted by re-specifying the model to test for
potential endogeneity. Specifically, a two-stage least squares (2SLS) regression was
employed using Energy Conservation (ECOV) and Pollution Control (POLC) as
instrumental variables for Economic Growth (ECGR), following prior
sustainability-performance studies (Belkhir & FElmeligi, 2020). First-stage
diagnostics indicated strong instrument relevance, with F-statistics exceeding
conventional thresholds, and second-stage estimates remained consistent in sign
and significance with the PLS-SEM results, suggesting that endogeneity does not
materially bias the findings.

RESULTS AND IMPLICATION

Discussion of Results

This section critically examines the empirical findings presented in Tables 2
through 7, interpreting how sustainable manufacturing practices—particularly
energy conservation, pollution control, renewable technologies, and recycling—
may contribute to economic growth in the pharmaceutical sector. The discussion
integrates relevant economic reasoning and draws upon recent scholarly literature
(2020-2025) to contextualize the results.

The descriptive statistics and normality tests (Table 2) reveal notable
characteristics of the dataset. Variables such as energy conservation (ECOV) and
pollution control (POLC) show moderate mean values of 0.557 and 0.796,
respectively, indicating a generally favorable disposition toward sustainable
practices among pharmaceutical firms in the sample.
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Table 2. Descriptive Statistics and Normality Test
Std. Excess

Variable Mean . Skewness
Dev. Kurtosis

CONS (Conservation) 0.000 1.000 6.691 1.386
ECOV (Energy 557 0.498 -1.991 -0.187
Conservation)

ESAV (Energy Saving) 0.459 0.410 -0.316 -1.096
ECGR (Economic Growth)  0.000 1.000 -0.574 -0.751
ENEF (Energy Efficiency) 0.000 1.000 1.052 1.769
POLC (Pollution Control) 0.796 0.427 -0.435 -1.235
RENE (Renewable Tech) 0.891 0.323 3.735 -2.383
RECY (Recycling) 0.832 0.209 6.569 -1.996

Source: Author computation (2025)

However, recycling (RECY) and renewable technology (RENE) show higher
mean scores (0.832 and 0.891), suggesting these practices are more widely
implemented. Despite positive skewness in energy efficiency (ENEF) and
conservation (CONS), the kurtosis values suggest that several variables deviate
from normality. Such departures may reflect structural variability in how
sustainability initiatives are deployed, consistent with international evidence that
sustainability adoption intensity differs significantly across firms and regulatory
environments (Belkhir & Elmeligi, 2020; Kumar et al., 2024).

The construct reliability and validity indicators in Table 3 affirm the robustness
of the latent variables. All constructs exhibit acceptable Cronbach’s alpha values
above the 0.70 threshold, with pollution control and recycling demonstrating
particularly high internal consistency (x = 0.898 and 0.814, respectively). The
AVE wvalues range from 0.500 to 0.595, indicating convergent validity. These
results are consistent with measurement standards reported in international
pharmaceutical sustainability studies (Al-Ghazali & Afsar, 2023; Fiorentino et al.,
2021).
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Table 3. Construct Reliability and Validity
Construct Cronbach’s Alpha rho_A Composite Reliability AVE

CONS 0.754  0.803 0.774  0.504
ECOV 0.872  0.722 0.767  0.502
ESAV 0.707  0.763 0.799  0.595
POLC 0.898  0.903 0.829  0.531
RENE 0.744  0.940 0.879  0.500
RECY 0.814  0.898 0.921 0.548

Source: Author computation (2025)

Discriminant validity (Table 4) is largely satisfactory, with all diagonal elements
exceeding the corresponding inter-construct correlations. However, a high
correlation between recycling (RECY) and energy efficiency (ENEF) (r = 0.952)
raises concern about potential conceptual overlap. Similar patterns of construct
proximity have been observed in international eco-efficiency studies, where
tichtly integrated operational practices tend to co-evolve rather than operate
independently (Singh & Kaur, 2023; Park & Kim, 2024). This suggests that
recycling and efficiency may function as complementary elements within broader
sustainability bundles rather than isolated strategies.

Table 4. Discriminant Validity Matrix
CONS ECOV ESAV ECGR ENEF POLC RENE RECY

CONS 0.710

ECOV 0.133 0.709

ESAV 0.236 0.347  0.771

ECGR 0.016 0.165 0.113 1.000

ENEF 0.558 0.174  0.384 0.077 1.000

POLC 0.205 0.035 0.186 0.312 0.327  0.729

RENE 0.008 0.081  0.016 0.153 0.063  0.096 0.707

RECY 0.508 0.232  0.463 0.132 0.952  0.342 0.070  0.740
Source: Author computation (2025)

The variance inflation factors (VIFs) in Table 5 are well below the conservative
threshold of 3.3, indicating no severe multicollinearity across predictors. The
highest VIF (1.647 for RECY — ENEF) supports the earlier observation of
conceptual closeness between recycling and energy efficiency, yet remains within
acceptable bounds. Comparable VIF ranges have been reported in international
pharmaceutical and high-tech manufacturing studies employing PLS-SEM,
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reinforcing the adequacy of the model specification (Chen et al., 2023; Sharma &
Verma, 2024).

Table 5. Variance Inflation Factor (VIF) Values

Path VIF

CONS — ENEF 1.361
ECOV — ECGR 1.007
ECGR — ENEF 1.031
ESAV — ENEF 1.278
POLC — ECGR 1.010
RECY — ENEF 1.647
RENE — ECGR 1.016

Source: Author computation (2025)

The R? value of 0.918 for energy efficiency (ENEF), as reported in Table 0,
indicates that over 91% of the variance in ENEF is explained by the model. While
this level of explanatory power is unusually high for firm-level sustainability
studies, it is not without precedent in tightly specified sectoral models focusing
on energy-intensive industries (Liu et al., 2022; Li et al., 2024). In comparison with
international studies that often report R? values between 0.50 and 0.75, the
Nigerian pharmaceutical context appears to exhibit a stronger coupling between
sustainability practices and efficiency outcomes. This may reflect structural factors
such as energy supply constraints, regulatory pressures, and cost sensitivities that
intensify the performance impact of sustainability investments in developing
economies (Alder et al., 2022; Wang et al., 2022).

Table 6. Structural Model R? Summary
Endogenous Variable R? Adjusted R?
ENEF 0.918 0.916
Source: Author computation (2025)

The bootstrapping results in Table 7 yield several statistically significant pathways
that provide deeper insights into how sustainability contributes to economic
growth. Notably, the path from energy conservation (ECOV) to economic
growth proxy (ECGR) yields a large, positive, and statistically significant
coefficient (8 = 0.725, p < 0.001). This finding confirms international evidence
that energy conservation is among the most immediately productivity-enhancing
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sustainability strategies in pharmaceutical manufacturing (Bevilacqua et al., 2023;
Olabi et al., 2022), while also refining prior studies by demonstrating its strong
mediating role in a developing-country context.

Table 7. Bootstrapping — Path Coefficients

Path Original (O) Mean (M) Std.Dev. T-Stat p-Value
CONS — ENEF 0.096 0.138 0.110 0.880 0.379
ECOV — ENV-P 0.725 0.731 0.061 11.911 0.000
ENV-P — ENEF 0.520 0.012 0.027  10.740 0.000
ESAV — ENEF 0.174 0.198 0.109  11.601 0.000
POLC — ENV-P 1.156 1.149 0.073  15.752 0.000
RECY — ENEF -4.504 -4.739 1.318  -3.418 0.001
RENE — ENV-P 0.891 0.892 0.074  11.988 0.000

Source: Author computation (2025)

Similarly, pollution control (POLC) emerges as a strong predictor of economic
outcomes. This result aligns with studies in both developed and emerging
economies showing that proactive pollution management can generate
competitive advantages through regulatory compliance, reputational gains, and
risk reduction (Belkhir & Elmeligi, 2020; Dangelico & Vocalelli, 2022). The
Nigerian evidence thus reinforces the argument that pollution control should be
viewed as a strategic investment rather than a regulatory cost.

The indirect path from economic growth (ECGR) to energy efficiency (ENEF)
is also highly significant, supporting the notion of a virtuous cycle whereby
financial gains from sustainability initiatives enable reinvestment in efficiency-
enhancing technologies. This mechanism is consistent with recent international
frameworks emphasizing sustainability-induced reinvestment dynamics in
pharmaceutical production systems (Elkington & Al-Shammari, 2024; Li et al.,
2024).

Interestingly, recycling (RECY) exhibits a statistically significant but negative
effect on energy efficiency. This finding challenges the generally positive
recycling—performance relationship reported in some international studies (Singh
& Kaur, 2023), but is consistent with life-cycle-based evidence indicating that
recycling in pharmaceutical production can be energy-intensive due to
sterilization, solvent recovery, and chemical reprocessing requirements (Zhou et
al., 2021; Laurenti et al., 2025). The Nigerian evidence therefore refines existing
literature by demonstrating that recycling may reduce net efficiency in contexts
where energy costs and technological constraints are binding.
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Meanwhile, the conservation construct (CONS) shows a weak and statistically
insignificant relationship with energy efficiency (3 = 0.096, p = 0.379). This result
corroborates international findings that behavioral or “soft” conservation
practices yield limited efficiency gains unless integrated with technological and
process-level interventions (Verma & Gupta, 2025; Mourtzis et al., 2024). Finally,
the positive and significant path from energy saving (ESAV) to energy efficiency
reinforces international evidence on the effectiveness of targeted operational
interventions such as preventive maintenance, digital monitoring, and process
optimization (Bevilacqua et al., 2023; Mourtzis et al., 2024). The Nigerian results
thus confirm global patterns while highlighting the heightened marginal impact

of such interventions in energy-constrained manufacturing environments.

Policy Implication

The findings of this study offer several policy-relevant insights into how
sustainable manufacturing practices may contribute to economic growth in the
pharmaceutical industry. Given the significant associations between energy-saving
practices, pollution control mechanisms, and improvements in energy efficiency,
regulatory agencies and industrial policy architects may need to prioritize
incentives for firms investing in energy-conscious innovations. This could include
tax credits, green subsidies, or expedited regulatory approvals for companies
demonstrating quantifiable reductions in energy consumption or carbon
emissions (Li et al., 2024; Bevilacqua et al., 2023). Such initiatives may not only
accelerate the adoption of green technologies but also reinforce long-term
industrial competitiveness in the pharmaceutical sector.

A core implication relates to the observed linkage between pollution control
efforts and economic performance. The strong, positive coefficient associated
with pollution control practices suggests that regulatory compliance and proactive
environmental management can translate into tangible economic benefits.
Consequently, policy frameworks could evolve beyond punitive regulation toward
a more facilitative model, where pollution control is embedded within industrial
development strategies. Governments may consider establishing environmental
excellence certifications or performance-linked procurement schemes, enabling
firms with advanced sustainability systems to gain market advantages (Emerging
Pharma, 2025).

The empirical evidence also points to the relevance of renewable technology
adoption. Given the significant effect of renewable technologies on economic
proxies, industrial policy should encourage the integration of solar, biomass, and
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wind-based systems into pharmaceutical production facilities. Public—private
partnerships (PPPs) can be instrumental in overcoming capital and infrastructure
barriers associated with renewable energy deployment (Al-Ghazali & Afsar, 2023).
Given the energy intensity of pharmaceutical manufacturing, decentralizing
power generation through renewables can significantly bolster energy security and
cost efficiency.

The unexpected negative relationship between recycling initiatives and energy
efficiency introduces a cautionary dimension for policymakers. It underscores the
need for nuanced policies that distinguish between types of recycling and their
energy implications. Not all recycling efforts yield net environmental gains,
especially when energy-intensive processes such as solvent recovery or chemical
reprocessing are involved. Thus, policy design should be guided by life-cycle
assessments (LCAs) to ensure that recycling policies do not inadvertently raise
energy costs or emissions (Laurenti et al., 2025).

Another implication arises from the weak statistical significance of general
conservation practices. This result may imply that while conservation awareness
is valuable, it is insufficient without complementary investments in infrastructure,
automation, and real-time energy monitoring. Policymakers could therefore focus
on developing sector-specific guidelines and technical training programs that
translate abstract conservation principles into operational benchmarks (Verma &
Gupta, 2025; Mourtzis et al., 2024).

Moreover, the robust mediating role of economic performance in translating
sustainability into energy efficiency points toward the importance of reinvestment
incentives. Firms that gain economic returns from sustainability initiatives may
reinvest these gains into further efficiency improvements. Policy frameworks that
allow for reinvestment tax deductions or green reinvestment bonds could amplify
this self-reinforcing mechanism. This aligns with broader circular economy
strategies, where sustainable outcomes become a catalyst for continuous
productivity enhancement (Singh & Kaur, 2023).

Finally, international cooperation may also be critical. Many pharmaceutical firms
operate within global value chains (GVCs), where supplier practices affect the
sustainability profile of end products. Trade and investment treaties could embed
environmental performance clauses that promote sustainable sourcing and
technology transfer. Developing countries hosting pharmaceutical production
hubs can benefit from South—South cooperation and international climate finance
to strengthen institutional capacities for monitoring and supporting sustainable
manufacturing (Li et al., 2024; Alder et al., 2022).
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CONCLUSION

This study examined how sustainable manufacturing practices contribute to
economic growth in the pharmaceutical industry, with particular attention to
energy conservation, pollution control, renewable energy adoption, and recycling.
Using a structural equation modeling (SEM) approach, the findings show that
energy-saving initiatives and pollution control practices have a statistically
significant and positive relationship with energy efficiency, which in turn supports
productivity and economic growth. The strong explanatory power of the model
indicates that well-targeted sustainability strategies can function as important
drivers of operational and economic performance in pharmaceutical
manufacturing (Li et al., 2024; Alder et al., 2022).

The results also highlight that sustainability practices do not generate uniform
outcomes. Recycling activities were negatively associated with energy efficiency,
suggesting that high energy requirements and operational constraints may offset
their intended benefits. Conservation practices similarly showed limited direct
effects, implying that they require stronger integration with technology and
operational systems to produce measurable gains. These findings reinforce recent
evidence that sustainability—performance linkages are complex and highly context
dependent, especially in energy-intensive industries (Laurenti et al., 2025; Singh &
Kaur, 2023).

Policy implications point to the need for integrated sustainability frameworks that
prioritize high-impact interventions such as pollution control and energy
efficiency, supported by incentives and performance-based regulation (Bevilacqua
et al., 2023). While the study provides robust empirical insights, its cross-sectional
design and sectoral focus limit causal inference and generalizability. Future
research should adopt longitudinal, comparative, and mixed-method approaches
to better capture the long-term and systemic impacts of sustainable

manufacturing on economic competitiveness.
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ABSTRACT

The study examines the impact of governance on tax compliance in Nigeria, framed through the
lens of the social contract theory, which posits that effective governance fosters public trust and
voluntary adherence to tax obligations. Nigeria, despite being Africa's largest economy, has one
of the world's lowest tax-to-GDP ratios, largely attributable to weak governance, pervasive
corruption, inadequate rule of law, and perceived inequities in resource distribution. The study
uses an ex-post facto research design and analyses secondary time-series data from 2011 to 2023,
Governance is measured via custom indices: public sector corruption, rule of law, access to justice,
equal distribution of resources, and regime corruption (sourced from World Bank-related
reports), with population as a control variable. Tax compliance is proxied using tax revenue as
a percentage of GDP. Multiple regression analysis, adjusted for nulticollinearity by excluding
highly correlated variables (rule of law and access to justice), reveals that individnal governance
proxies (public sector corruption, equal distribution of resources, and regime corruption) do not
have a significant effect on tax compliance. However, the aggregate model is statistically significant
(p = 0.007), explaining approximately 63% of the variation in tax compliance (adjusted R?
= 62.70%). These findings show that governance influences tax compliance holistically rather
than through isolated dimensions, likely due to interrelations among governance indicators and
the challenges posed by Nigeria's large informal economy. Also, the findings align with social
contract theory, underscoring the need for comprebensive governance reforms to rebuild trust and
enhance voluntary compliance. The study concludes that a multidimensional approach to
improving governance is essential for boosting tax revenue performance in Nigeria. Policy
recommendations include pursuing holistic governance reforms across executive, judicial, and
legislative arms; intensifying taxpayer sensitisation programs; and regularly updating tax laws
to eliminate loopholes.

ABSZTRAKT

A tanulmdny az, iranyitis (governance) addfizetési bajlandisdgra gyakorolt hatdsdt vigsgalja
Nigéridban, a tarsadalmi s3erzddés elméletének  keretében, amely szerint a  hatékony
kormdnyzds eldsegiti a kizbizalom kialakuldsat és az adokitelezettségek dnkéntes teljesitéset.
Nigéria — noha Afrika legnagyobb gazdasiga — a vildg legalacsonyabb addbevétel/ GDP
aranyai ROE tartoik, ami nagyrésyt a gyenge kormanydsnak, az dthato korrupcionak, a
Jogdllamisdg hidnyossdagainak, valamint az, erdforras-elosztas igazsdgtalansdgdanak észlelésének
tulajdonithato.

A kutatds ex post facto kutatdsi tervet alkalmaz, és 2011-2023 kizitti iddszakra vonatkozd
mdsodlagos iddsoros adatok  elemzésén alapul. Az irinyitas mérésére egyedi (kompozit)
indexeket haszndl: a kizszektorbeli korrupcid, a jogallamisag, az, igazsagszolgdltatashog; vald
hozzdférés, az erdforrasok egyenld elos3tdsa, valamint a regsimkorrupcid mutatdit (vilagbanki
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Sforrdsokra épiili’ jelentések alapjan), mig a népesség kontrollvaltoziként szerepel. Az
addfegyelmet (tax compliance) az addbevétele GDP-hez viszonyitott aranydval kozelits.

A 15bbsz070s regressidelemzés — a multikollinearitis kegelésére az erdsen korreldld viltozik
(a_jogdllamisdg és az igazsdgszolgdltatdshoz vald hozdférés) kizdrdsdval — agt mutatia, hogy
ag egyes irdnyitdsi proxyk (kozszektorbeli  korrupcid, erdforrasok  egyenld  elosztdsa,
rexsimkorrupcid) onmagnkban nem  gyakorolnak sgignifikdns hatist az addfegyelenre.
Ugyanakkor az, aggregdlt modell statisztikailag szignifikdans (p = 0,007), és ag addfegyelem
variancidjanak mintegy 63%-at magyarazga (korrigalt R? = 62,70%).

Az eredmények arra utalnak, hogy az iranyitds ag addfegyelmet holisgtikus middon, nem pedig
elkidiloniilt dimenzidkon keresztiil befolydsolja, ami valosziniileg ag iranyitdsi indikdtorok
kizotti kolesinhatdsokkal, valamint Nigéria kiterjedt informalis gazdasdga dltal tamasztott
kibivdsokkal magyarazhati. A megillapitisok osszhangban dllnak a tirsadalmi szeryodés
elméletével is, hangsilyogva az dtfogd kormdnyzdsi reformok s3iikségességét a kigbizalom
helyredllitdsa és az onkéntes addmegfelelés erdsitése érdekében.

A tanulmany arra a kivetkeztetésre jut, hogy ag iranyitds javitdsdra irinyuld tobbdimenzids
meghozelités elengedbetetlen Nigéria addbevételi teljesitményének niveléséhe. A szakpolitikai
ajanlasok kO tartogik ag dtfogd kormdanyzdsi reformok végrebajtisa a végrehajto, iga3sagiigyi
és tirvényhozd hatalmi dgakban; az adizoi tdjékogtati és sgemléletformald programok
intenzifikdldsa; valamint ag, addtirvények rendszeres aktnalizdldsa a joghézagok felszdmolisa
érdekében.

INTRODUCTION

Taxes are a fundamental source of revenue for governments worldwide. They
enable the provision of essential public services such as infrastructure
development, healthcare, and daily operations (Usman, 2019). However, tax
compliance remains a major challenge in developing economies like Nigeria.
Although Nigeria's economy is the biggest in Africa, it has one of the lowest tax-
to-GDP ratios in the world, which highlights ongoing problems with tax
compliance (Agbara, 2023). The low tax-to-GDP ratio in Nigeria indicates a
substantial problem with tax compliance, which is often attributed to weak
governance and limited trust in public institutions (Adekoya et al., 2023). This
problem is exacerbated by widespread corruption, ineffective legal systems, and
inequitable distribution of resources, which undermine the government’s ability
to mobilise domestic resources effectively.

Globally, tax compliance is influenced by various governance factors. In
developed countries, strong governance structures, characterised by transparency,
accountability, and effective legal systems, contribute to higher tax compliance
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rates. In contrast, many developing countries, particularly in Africa, struggle with
governance issues that hinder tax compliance. For instance, in different monetary
zones across Africa, the effectiveness of governance varies significantly, impacting
tax revenue performance. Various governments have implemented measures to
address tax compliance issues. Globally, initiatives such as anti-corruption
campaigns, legal reforms, and public awareness programs have been employed to
enhance governance and improve tax compliance. In Africa, efforts include
regional collaborations to harmonise tax policies and strengthen governance
frameworks. In Nigeria, specific actions include the establishment of the Federal
Inland Revenue Service (FIRS) and various reforms aimed at improving tax
administration and compliance.

The relationship between governance and tax revenue performance can be
understood through the lens of the social contract theory. This theory posits that
citizens agree to submit to the authority of the state in exchange for the protection
of their rights and access to public goods. Effective governance, characterised by
transparency, fairness, and accountability, strengthens this social contract, thereby
enhancing tax compliance. Conversely, widespread corruption and poor legal
systems violate the social contract, leading to reduced willingness to pay taxes.
The link between governance and tax compliance is subject to debate. While some
scholars argue that improving governance metrics such as the rule of law and
corruption control can significantly enhance tax compliance, others contend that
these measures alone are insufficient. Critics highlight the need for a holistic
approach that addresses various facets of governance simultaneously to achieve
meaningful improvements in tax compliance. Empirical studies show mixed
results: Salaudeen & Abdulwahab (2022) link corporate governance to
compliance; Oladipo (2020) stresses public trust; Adekoya et al. (2023) highlight
corruption barriers. Despite this, gaps remain in how specific World Bank WGI
indicators individually and collectively affect Nigeria's tax compliance. This study
fills that gap.

Therefore, the main objective of this study is to examine the impact of governance
on tax compliance in Nigeria. The central question is whether improvements in
governance indicators can significantly enhance tax revenue performance relative
to GDP. The hypothesis draws from social contract theory: effective governance
builds trust and compliance. It states:

Hy: Governance does not have a significant effect on tax compliance in Nigeria.
This study employs an ex-post facto research design, focusing on Nigeria from
2011 to 2023. Secondary data on governance indicators are sourced from the
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Wortld Bank, while GDP and tax revenue data are obtained from the Central Bank
of Nigeria and the Federal Inland Revenue Service. A multiple regression model

is used to analyse the influence of governance on tax compliance. The paper is

divided into the following sections: introduction, literature review, methodology,

results, discussion, limitations, conclusion, and recommendations.

LITERATURE REVIEW
Governance

Governance encompasses the systems, institutions, and practices through
which a legitimate government exercises authority and delivers public
services (Atawodi & Ojeka, 2012). Governance is conceptualised in this
study using the five key indicators from the World Bank governance
database:

Public Sector Corruption Index: This index measures the misuse of public
office for personal gain (Anja et al., 2017). High corruption discourages
compliance by lowering taxpayer trust, as there will be fewer funds to
invest in critical infrastructure that will positively impact the citizenry
(Anja et al.,, 2017; Usman, 2019; Amadou et al.,, 2021; Agbanyo et al.,
2024). However, there is a lack of empirical studies directly linking public
sector corruption to tax compliance in Nigeria, highlighting a gap in the
literature.

Rule of Law Index: Assesses how contracts are enforced, property rights,
legal institutions, and the justice system (Gberegbe & Umoren, 2017;
Saruji et al., 2019; AlRahamneh et al., 2023). A weak rule of law reduces
the likelithood of tax enforcement (Saruji et al., 2019; Anthony & Oludare,
2019; Agbara, 2023; Appah & Ogbomah, 2024). The interaction between
the rule of law and other governance indicators, such as public sector
corruption, is not well-explored in the literature.

Access to Justice: This refers to equitable legal redress for all citizens.
Inaccessibility to justice discourages legal compliance and tax engagement
(Momoh, 2018; Olurankinse & Oloruntoba, 2021; Edeh, 2021; Saleem et
al., 2025). There is a need for more empirical studies examining how
access to justice influences tax compliance in different regions of Nigeria.
Equal Distribution of Resources Index: This index evaluates the fairness
in the allocation of national wealth (Atawodi & Ojeka, 2012; Akintoye et
al., 2019; Oyedele et al., 2025). Moreover, Yahaya et al. (2022), Adekoya
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et al. (2023), Oladiran et al. (2024), and Anaman et al. (2024) opined that
perceived inequity reduces tax morale and negatively impacts tax
compliance. Comparative studies with other countries are needed to
understand the broader implications of resource distribution on tax
compliance.

— Regime Corruption: This index captures institutionalised corruption at the
highest levels of government (Ayuba et al., 2016; Salaudeen &
Abdulwahab, 2022). Endemic corruption among top and senior officials
of any government erodes public trust and weakens the social contract
(Adekoya & Enyi, 2020; Abu et al., 2022; Chigonu, 2023).

— The associated literatures lack detailed analysis of how each of the
governance indicators interacts with other governance indicators to
influence tax compliance. This gap is, however, addressed in this study.

Tax Compliance

Tax compliance is the willingness to meet tax obligations (Agbara, 2023).
Macroeconomic studies commonly proxy it as a percentage of GDP (Oladipo,
2020; Odukwu et al.,, 2023; Onukelobi et al., 2025). This ratio reflects the
government’s ability to collect taxes relative to the size of the economy.
Olurankinse & Oloruntoba (2021) opine that a low tax-to-GDP ratio suggests
weak compliance, inefficiencies in tax administration, or widespread evasion and
avoidance. In contrast, a rising ratio may indicate improved tax collection efforts,
administrative efficiency, or enhanced voluntary compliance—often driven by

better governance.

THEORETICAL FRAMEWORK

Social Contract Theory

The social contract theory postulates that citizens agree to submit to the authority
of the state in exchange for the protection of their rights and access to public
goods. This mutual obligation forms the foundation of a functional tax system.
The theory was extensively developed by philosophers such as Thomas Hobbes,
John Locke, and Jean-Jacques Rousseau, each offering distinct perspectives
(D’Agostino et al.,, 2024). Where governance is effective and characterised by
transparency, fairness, and accountability, citizens are more likely to perceive their
tax obligations as justified, thus increasing compliance. Conversely, widespread
corruption, poor legal systems, and inequitable governance violate the social
contract, leading to reduced willingness to pay taxes.
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However, the theory has faced criticism for its exclusion of marginalised groups,
e.g., women and racial inequalities (Moloney & Lewis, 2023). These are relevant
because perceived inequity in resource distribution or justice may weaken the
contract more for vulnerable Nigerians, thereby reducing tax morale.

Despite the criticism, the theory robustly explains the relationship between
governance and tax compliance in developing economies (McKerchar & Evans,
2009; Tengs, 2020; Dagan, 2024). The social contract theory serves as the
theoretical underpinning for this study, as it explains the relationship between
governance and tax compliance. This means that if the government exhibits a
transparent tax administration where tax revenues are judiciously used for the
benefit of the citizens, there will be optimal tax compliance.

EMPIRICAL REVIEW

Studies have been conducted over the years to examine the relationship between
governance and tax compliance. For example, Salaudeen & Abdulwahab (2022)
conducted a study to determine the effect of corporate governance on tax
compliance and found that management ownership has a significant positive
relationship with tax compliance. Additionally, the study discovered that
institution ownership, gender diversity, ownership concentration, and auditor
profile have no bearing on tax compliance, while board size has a negative
correlation. It however, recommended that organisations should seek an effective
mix of managerial and non-managerial ownership to ensure compliance. While
Salaudeen & Abdulwahab (2022) perceived governance from the corporate lens,
Oladipo (2020) took a holistic approach to governance from the government
perspective. The study employed secondary data to determine the relationship
between governance and tax compliance and concluded that increasing tax
compliance requires building public trust in the government through
accountability and effective use of tax revenue. Akintoye et al. (2019) and
Olurankinse & Oloruntoba (2021) supported this view and recommended that
the government should concentrate on gaining the trust of the citizens by
upholding transparency and accountability.

Similarly, Adekoya et al. (2023) argued that the citizens are ready to comply with
the tax laws and pay their taxes, but are constrained by institutional corruption
across all levels of government. This position was buttressed by Amadou et al.
(2021), who examined the relationship between perceived corruption and
attitudes toward taxation across 36 African countries. Using Afrobarometer
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survey data from 2011-2015, the study highlights how governance quality,
particulatly corruption perception in the president’s office, significantly influences
citizens’ attitudes toward taxation. The study recommends that reducing
perceived corruption at the highest levels of government can foster positive
attitudes toward taxation, ultimately improving tax compliance and revenue
generation. Although the study cuts across 36 African countries, it did not specify
regional variations or country-level dynamics. Also, the study acknowledges
potential reverse causality but did not fully address how governance might
influence tax compliance quality or vice versa. However, Chigonu (2023)
narrowed his study to the Nigerian petroleum sector, which was alleged to be
shrouded in opacity and immersed in endemic corruption. The study concluded
that the corruption scourge in the petroleum sector needs urgent attention and
recommends that a strict petroleum tax regime that will ensure tax compliance
and reduce fraud and corruption within the sector be implemented. Ayuba et al.
(2016), Usman (2019), and Abu et al. (2022) in their various studies also concluded
that there is a significant relationship between corruption in tax administration,
governance, and tax compliance and recommended that tax authorities should put
measures in place to improve its brand and reduce corruption among its ranks to
the barest minimum as this will help to boost the public confidence on tax
administration in the country. On the contrary, Anja et al. (2017) explored the
impact of corruption on the capacity of a sovereign state to raise revenue using a
comprehensive dataset for 147 countries spanning between 1995 and 2014. The
study discovered that the relationship between corruption and tax compliance is
primarily responsible for the negative correlation between corruption and overall
tax revenue, as well as the majority of its components. The study also found

that creating sizable taxpayer offices increases tax compliance by reducing the
perception of corruption and increasing income.

Another important element of governance is access to justice. Anaman et al.
(2024) employ survey research to examine the interplay between financial literacy,
perceived justice in the tax system, and tax compliance behaviour among
taxpayers in Ghana’s informal sector. The findings of the study revealed that there
is a positive relationship between financial literacy, perceived tax justice, and tax
compliance. Adekoya et al. (2023) argued that believing in government policies,
transparency, and the rule of law are precursors to achieving effective tax
compliance from the citizenry. However, the study did not describe and determine
how each of the governance elements affects tax compliance. Also, the study is
limited to only one state of the federation, thereby making it difficult to generalise.
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On the other hand, Gberegbe & Umoren (2017) postulated that there is a positive
correlation between perceived fairness, the rule of law, equitable distribution of
resources, and tax compliance. However, the study was limited by a lack of
theoretical underpinning. While considering the rule of law as an enabler of good
governance, Saruji et al. (2019), Agbara (2023), and Appah & Ogbomah (2024)
concluded that the rule of law positively impacts tax compliance. Yahaya et al.
(2022), Al-Rahamneh et al. (2023), and Oladiran et al. (2024) supported this view
and stressed that in the absence of human rights, fairness, and justice, there will
be no effective tax compliance.

METHODOLOGY

The ex-post facto research design is used in this study. It is considered suitable
for this study as it enables examinations of past events. This study focuses on the
timeframe which spans from 2011 to 2023, totalling thirteen years. This period is
selected based on the availability of data, especially on the Federal Inland Revenue
Portal, where earlier data are removed as data for more current years are added.
Hence, due to this restriction in the availability of tax revenue data, the study is
restricted to thirteen years. The geographical focus of this study is Nigeria, as
there appears to be a paucity of empirical research output in respect of the theme
of this study from Nigeria. Secondary data on the proxies of the independent
variable are sourced from the World Bank 2023 accountability index report, while
gross domestic product is sourced from the Central Bank of Nigeria statistical
bulletin of 2023, and tax revenue is sourced from the Federal Inland Revenue
Service website.

Diagnostic analysis is carried out on the data set to confirm the correctness of the
model formulated in this study to predict the dependent variable. Since the
multiple regression model makes it possible to ascertain the degree to which the
independent variable impacts/influences the dependent variable, it is utilised to
investigate the relationship between governance (independent variable) and tax
compliance (dependent variable). The regression model used in this study is
specified below:

TC = ﬂ+151PSC,- +152ROL,' +,5’>]sz +ﬂ4DISj +135REG,‘ +[6(,POP,‘ +€;
Where:

a = intercept where the independent variable is zero
TC = Tax Compliance (Dependent Variable)
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[1PSC;= Public sector corruption index (Independent Variable)
:ROL,;= Rule of law index (Independent Variable)
B3JUS:= Access to justice (Independent Variable)
BDIS;= Equal distribution of resources (Independent Variable)
GsREG; = Regime corruption (Independent Variable)
BsPOP,;= Population (Control Variable)

€= Error Term

Table 1. Measurement of Variables

Variable Measurement Source

Tax Compliance TC | Tax revenue/ Gross domestic | Boateng et al (2022)
(Dependent Variable) product

Public Sector | It is defined by the World Bank | World Bank (2024)
Corruption PSC | perception  measurement on

(Independent Variable) | bribery and public sector office

abuse

Rule of law index ROL
(Independent 1 ariable)

It is defined by the World Bank as
an aggregate of fundamental
rights, order/ secutity, regulatory
enforcement, civil justice,
government power, criminal
justice and absence of corruption.

World Bank (2024)

Access to justice JUS | It is the aggregate of factors in | World Bank (2024)
(Independent Variable) | which people can reach justice; it

is an aggregate of fairness,

affordability, complexity and

awareness.
Equal distribution of | It is measured by weighing the | World Bank (2024)
resources DIS | proportion of resources allocated
(Independent Variable) | among  different  population

groups in an economy
Regime Corruption | It is an aggregate from the | World Bank (2024)
REG (Independent | perspective of budget tracking and
Variable) the legal framework.
Population POP | It is the total number of | World Bank (2024)
(Control Variable) individuals (resident and non-

resident) at a point in time.

Source: Researchers Compilation (2025)
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DATA ANALYSIS AND DISCUSSION OF FINDINGS

Descriptive Statistics

This section presents the results of both the descriptive and inferential analyses

of the data collected for this study.

Table 2. Descriptive Statistics

Variable Obs Mean Std.Dev. Min Max
TC 13 0.04692  0.01316 0.03  0.07
PSC 13 0.91692 0.0225 0.88 095
ROL 13 0.26385 0.02219 024  0.31
JUS 13 0.79231 0.04675 0.71 0.84
DIS 13 0.25231 0.17384 0.21 0.27
REG 13 0.91231 0.02166 0.86  0.93
POP 13 198.731 20.2671 167.7 227.9

Source: Researcher’s Computation (2025)

The descriptive analysis in Table 2 reveals that the data spans thirteen years. The

average rate of tax compliance ranges from 3% to 7%, with a mean of

approximately 4%, which is low. The public sector corruption index ranges from
88% to 95%, averaging 92%. The rule of law index ranges from 24% to 31%,
averaging 26%, indicating low performance. Access to justice ranges from 71% to
84%, averaging 79%, which is relatively high. The equal distribution of resources
index ranges from 21% to 27%, averaging 25%, which is low. Regime corruption
ranges from 86% to 93%, averaging 91%, which is high. The population ranges
from 167 to 228 million, averaging 199 million. Overall, governance indicators

suggest low performance in a highly populated economy.
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Diagnostic Statistic

The table below shows the test for multicollinearity

Table 3. Variance Inflation Factor

Collinearity Statistics

Model Tolerance VIF
(Constant)
PSC 285 3.504
1 ROL 135 7.435
JusS 160 6.242
DIS 250 4.005
REG 311 3.216

Source: Researchers Compilation (2025)

The result from Table 3 reveals that the rule of law and access to justice have a

high level of collinearity, which might affect the overall result. Hence, based on

this result, to improve the predictiveness of the research model, the variables with

high collinearity were excluded.

Hypothesis Testing

The results of the hypothesis testing are presented below:

Hy: Governance does not have a significant effect on tax compliance in Nigeria.

Table 4. Hypothesis Testing Results

Dependent Variable: TC ~ Coeff. Std. Err T-Stat  Prob
Constant -0.473 0.111 -4.25 0.002
PSC 0.268 0.152 1.763  0.112
DIS 0.243 0.148 1.636  0.136
REG 0.233 0.156 1.491  0.170
POP -0.000 0.000 -0.77 0471
Adjusted R? 0.627
R2 0.720
Number of Obs 13
F-Stat (6, 6) 4.07
Prob > F 0.007

Source: Researcher’s Computation (2025)
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The results in Table 4 indicate that none of the governance indicators—public
sector corruption, equal distribution of resources, or regime corruption— has a
significant individual influence on tax compliance in Nigeria. Population shows
an inverse relationship with tax compliance, while other variables move in the
same direction. The adjusted R* of 62.70% indicates that the model explains
approximately 63% of the variation in tax compliance, with 37% attributed to
factors outside the model. The overall p-value of 0.007 suggests that the alternate
hypothesis, stating that governance does have a significant influence on tax
compliance, is retained.

DISCUSSION OF FINDINGS

The results show that population has a non-significant inverse impact on tax
compliance, while equal distribution of resources and regime corruption have a
positive but non-significant impact. In tandem with expectations, public sector
corruption has a positive effect on tax compliance. This may reflect strategic
taxpayer behaviour, where compliance occurs due to the perception placed on the
integrity of the government to judiciously use tax revenue. These findings align
with Oladipo (2020) and Olurankinse & Oloruntoba (2021), who emphasise that
building public trust through governance enhances tax compliance, consistent
with social contract theory.

The divergence between the significant aggregate effect of governance (p=0.007)
and the non-significant individual effects of its proxies may explain that
governance as a whole (executive, judiciary and legislative) has an influence on tax
compliance and that it is not limited to a part, as they are often interrelated (e.g.,
corruption and rule of law). Additionally, Nigeria’s large informal economy, where
many taxpayers operate outside formal tax systems, may dilute the impact of
individual governance factors. This suggests that a holistic governance approach,
addressing all indicators simultaneously, is necessary to improve tax compliance
effectively.

LIMITATIONS

The study’s reliance on a 13-year dataset (2011-2023) limits statistical power due
to the small sample size, potentially affecting the significance of individual
governance indicators. The Nigeria-specific focus may restrict generalizability to
other developing economies. Future research could incorporate larger datasets,
cross-country comparisons, or primary data collection to validate findings and
explore regional variations within Nigeria.
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CONCLUSION

This study assesses the impact of governance on tax compliance in Nigeria. The
results indicate that while governance has a significant aggregate impact on tax
compliance, individual proxies (public sector corruption, equal distribution of
resources, and regime corruption) do not show significant effects. The study
concludes that a holistic approach to governance is critical for improving tax
compliance in Nigeria.

POLICY IMPLICATIONS AND RECOMMENDATION

The findings suggest that governance in Nigeria must be evaluated holistically
rather than in isolation. The government should enhance overall governance
systems to achieve desired tax compliance outcomes. Additionally, taxpayer
sensitisation programs are needed to encourage compliance despite perceptions
of corruption. Finally, tax laws should be regularly updated to align with best
practices and close loopholes. The following recommendations

are proposed:

i.  To enhance tax compliance, the executive arm of government should
pursue a holistic governance system rather than focusing on individual
subparts.

i.  Government agents responsible for taxpayer sensitisation should actively
engage taxpayers to ensure timely and accurate tax return filings.

ii.  The legislative arm and relevant stakeholders, such as accounting and tax
practitioners, should regularly review tax laws to ensure they are up-to-
date and loophole-free.
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ABSTRACT

Civil society organizations (CSOs), primarily associations, have grown significantly in Morocco
since the promulgation of the Dabhir on the Right of Association in 1958. While much research
has addressed their political and social roles, their economic contribution remains under-
documented. Using secondary data from the Census of Economic Establishments 2023 /2024
(CEE) conducted by the High Commission for Planning, this paper analyzes the structure,
distribution, and fields of activity of Moroccan associations. The CEE identified 27,481
nonprofit associations operating in independent premises, representing 2.1% of all national
establishments, with concentrations in Souss-Massa (15.7%), Marrakech-Safi (15.0%), and
Casablanca-Settat (12.8%). Functionally, they are most active in development and housing
(27.9%), education and research (26.2%), and culture, sport, and leisure (22.5%). Althongh
precise employment and budgetary data are lacking, evidence suggests CSOs act as both social
partners and economic actors, delivering services, fostering inclusion, and supporting local
economies. Future research should quantify their employment and financial impact.

ABSZTRAKT

A civil tarsadalmi szervezetek (civil society organizations, CSO-k), elsdsorban az egyesiiletek,
Jelentds novekedést mutattak Marokkoban az 1958-as Egyesiilési Jogot Szabalyozd Dabir
kibirdetését kivetden. Mikizben a szakirodalom séles korben targyalja politikai és tarsadalmi
szerepliket, gazdasdgi hogzdjdruldsnk mindeddig alulrepregentalt maradt a kutatdsokban. A
Marokkdi Felsd Tervezési Bizottsag dltal végrehajtott Gazdasdagi Egységek Népszimlildsa
2023/2024  (Census of Economic Establishments, CEE) mdsodlagos —adatainak
Jfelhaszndldsaval e tanulminy a marokkdi egyesiiletek szerkezetét, teriileti megosldsit és
tevékenységi teriileteit elemzy.

A CEE dssgesen 27 481, dndlld telephelyen miikodd nonprofit egyesiiletet azonositott, amelyek
azg 0r153dgos gazdasagi egységek 2,1%-dt teszik ki. Leriileti koncentricidjuk kiilondsen erds a
Souss—Massa (15,7%), a Marrakesh—Safi (15,0%) és a Casablanca—Settat régiokban
(12,8%). Funkciondlis megos3lasukat tekintve leginkabb a fejlesztés és lakhatds (27,9%), a3
oktatds és kutatds (26,2%), valamint a kultiira, sport és s3abadidi’ (22,5%) teriiletén aktivak.
Bar részletes foglalkoztatisi és kiltséguetési adatok nem dllnak rendelkeésre, a rendelfezésre
allo empirikus bizonyitékok arra utalnak, bogy a civil tarsadalmi servezetek egyszerre tiltenek
be tarsadalmi partneri és gazdasdgi szerepldi funkciokat: kigszolgdltatisokat nydjtanak,
eldsegitik a tarsadalmi befogaddst, valamint hoxzdjarulnak a helyi gazdasagok miikodéséhes
és fejlidéséhes. A jovdbeni kutatdsoknak célszerii lenne s3ams3erisiteni e s3ervexetek
Jfoglalkoztatdsi és pénziigyi hatdst.
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INTRODUCTION

Civil society organizations (CSOs) in Morocco, most often legally constituted as
associations, have emerged as significant actors in social development and public
policy implementation. Since the promulgation of the Dahir of 1958 on the Right
of Association, subsequently amended in 2002, 2009, and 2018, Morocco has
witnessed a steady expansion in the number and diversity of associations across
its 12 regions (Zaki, 2015; Sater, 2020). While their role in democratization, social
participation, and human rights has been the subject of substantial scholarship,
their economic footprint remains comparatively under-studied (Catusse & Vairel,
2010).

Recent data from the Census of Economic Establishments 2023 /2024 conducted
by the High Commission for Planning (HCP) indicates the existence of 27,481
nonprofit establishments—associations operating in independent premises—
representing 2.1% of all establishments in the country. These associations are
unevenly distributed: the regions of Souss-Massa (15.7%), Marrakech-Safi
(15.0%), and Casablanca-Settat (12.8%) concentrate the highest shares, while
southern regions such as Laayoune-Sakia El Hamra (0.9%) and Dakhla-Oued
Eddahab (0.3%) host far fewer.

Beyond their territorial distribution, associations display a broad functional
spectrum. According to HCP, nearly 28% focus on development and housing,
26% on education and research, and 22.5% on culture, sport, and leisure. These
figures reflect both Morocco’s development priorities and the state’s reliance on
civil society as a partner in implementing the National Initiative for Human
Development INDH), launched in 2005 to combat poverty and social exclusion
(HCP, 2019; World Bank, 2017).

Despite this expansion, questions remain regarding the real economic
contribution of CSOs. Unlike for-profit enterprises, associations’ employment,
budgets, and output are less systematically measured. Nevertheless, they operate
schools, literacy programs, cooperatives, health caravans, and sport clubs—
activities that generate both direct employment and indirect socio-economic
benefits (Chahim & Prakash, 2014; Kausch, 2008). This study therefore aims to
provide a structured overview of the landscape of CSOs in Morocco, focusing on
their size, distribution, fields of activity, and potential contribution to economic
life.
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Civil Society Organizations: Concepts, Economic Roles, and Historical
Evolution

Civil Society Organizations and Development: Global Perspectives

Civil society organizations (CSOs) are widely recognized as key actors in
development processes across diverse political and economic contexts. Beyond
their normative role in promoting participation and social cohesion, CSOs
contribute to development by delivering public and quasi-public goods,
mobilizing local resources, and reaching populations underserved by the state or
market (Salamon & Anheier, 1996; Evers & Laville, 2004). In many low- and
middle-income countries, CSOs have played a compensatory role, providing
education, health services, social protection, and community infrastructure where
public capacity is limited.

From an economic perspective, CSOs contribute to development through
multiple channels. They generate employment, stimulate local demand through
project-based spending, and enhance human capital by investing in education,
skills, and social inclusion. Empirical studies from Latin America, Sub-Saharan
Africa, and Eastern Europe show that nonprofit organizations can have
significant multiplier effects at the local level, particularly in rural and marginalized
areas (Salamon et al., 2010; Puka, 2018).

At the same time, the role of CSOs in democratization processes has been
ambivalent. While civil society is often associated with political liberalization,
accountability, and citizen empowerment, research highlights recurring
constraints. These include dependence on state or donor funding, regulatory
restrictions, uneven organizational capacity, and selective inclusion by political
authorities (Ben Néfissa et al., 2005; Kausch, 2008). In semi-authoritarian or
hybrid regimes, CSOs are frequently encouraged as service providers while facing
limitations when engaging in rights-based advocacy or political mobilization.
This dual character—CSOs as both development partners and politically
constrained actors—constitutes a central theme in the comparative literature and
provides an essential framework for analyzing civil society in specific national

contexts, including Morocco.

Economic Theories of the Nonprofit Sector

The economic role of civil society organizations has been theorized primarily
within the literature on the nonprofit or third sector. Classical economic
explanations emphasize market and government failure theories, which view
nonprofits as responses to unmet demand for public goods and services where
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markets fail due to information asymmetries or where governments are unable or
unwilling to intervene (Salamon & Anheier, 1996). In this perspective, CSOs
occupy an intermediate space between the state and the market, providing trust-
based services and addressing collective needs.

More recent approaches conceptualize CSOs as integral components of the social
and solidarity economy, alongside cooperatives and mutual organizations (Evers
& Laville, 2004). This framework emphasizes not only service provision but also
employment creation, social innovation, and local development. Empirical
evidence suggests that the nonprofit sector can represent a non-negligible share
of employment and value added, even in developing economies, although its
economic contribution is often underestimated due to statistical invisibility
(Salamon et al., 2010).

From this standpoint, CSOs should be analyzed not solely as social or political
actors, but as economic institutions embedded in territorial and sectoral dynamics.
Their contribution extends beyond direct employment to include indirect effects
on entrepreneurship, human capital formation, and social cohesion. However,
measuring these contributions remains challenging due to fragmented data,
informality, and the hybrid nature of many organizations—Ilimitations that are
particularly acute in North African contexts.

This theoretical lens provides a useful foundation for interpreting the Moroccan
case, where associations operate at the intersection of social policy, local
development, and economic activity, yet remain weakly captured by conventional
economic statistics.

Historical Evolution of Civil Society in Morocco

The concept of civil society has long been contested, with definitions varying
between the Anglo-American “nonprofit sector” model (Salamon & Anheier,
1996) and the European “third sector” approach, which includes cooperatives,
associations, and mutual aid societies (Evers & Laville, 2004). In the Moroccan
context, associations voluntary, nonprofit organizations registered under the
Dahir of 1958 — form the core of civil society (Sater, 2007). They differ from
cooperatives, which are governed by separate legislation (notably Law 112-12 on
cooperatives, 2014), and from foundations, which often operate with state
patronage.

Historically, Moroccan associations developed in three waves. The first, from
independence in 1956 to the 1980s, was characterized by charitable and religious
associations, often tolerated but closely monitored by the state (Zaki, 2015). The
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second wave, in the 1990s, saw the rise of human rights organizations, feminist
movements, and development NGOs, coinciding with political liberalization and
international donor support (Catusse & Vairel, 2010). The third wave, since the
2000s, has been linked to the National Initiative for Human Development
(INDH), which positioned associations as local development partners in poverty
alleviation, literacy, health, and infrastructure projects (World Bank, 2017).
Today, associations are recognized not only as vehicles of civic participation but
also as economic actors. The Census of Economic Establishments (CEE)
2023/24 confirms their presence across all regions and identifies their functional
areas, underscoring their role in education, sport, and development. However, as
in other developing contexts, the distinction between active and inactive
associations remains blurred, and comprehensive data on their budgets,
employment, and long-term sustainability are lacking (Kausch, 2008). This
complexity calls for more systematic research on the economic dimensions of
Moroccan civil society.

Theoretical Framework

This study adopts a plural theoretical framework combining nonprofit economic
theory, institutional analysis, and local development approaches. This integrated
perspective allows civil society organizations (CSOs) to be analyzed not only as
social or political actors but also as economic institutions embedded in regulatory
and territorial contexts.

First, the paper draws on nonprofit economics, particularly the theories of market
and government failure (Salamon & Anheier, 1996). According to this
perspective, nonprofit organizations emerge in sectors where markets fail to
provide services due to information asymmetries, low profitability, or
externalities, and where governments face fiscal, administrative, or political
constraints. Associations thus tend to concentrate in domains such as education,
social services, culture, and local development—sectors characterized by high
social demand and limited market incentives. This framework helps interpret the
sectoral distribution of Moroccan associations observed in the Census of
Economic Establishments (CEE), especially their predominance in development,
education, and socio-cultural activities.

Second, the study incorporates institutional theory, which emphasizes the role of
legal frameworks, state—society relations, and public policy instruments in shaping
organizational behavior (Evers & Laville, 2004). In many developing and semi-
authoritarian contexts, CSOs operate within institutional environments that
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simultaneously promote their involvement in service delivery while constraining
their autonomy. In Morocco, the Dahir on the Right of Association and policy
initiatives such as the National Initiative for Human Development INDH) have
structured the expansion of associations by encouraging their participation in
local development projects. This institutional lens is essential for understanding
both the rapid growth of associations and the observed orientation toward
development-related activities.

Third, the paper mobilizes insights from local development and social economy
theories, which conceptualize CSOs as territorially embedded actors contributing
to employment, social inclusion, and human capital formation (Salamon et al.,
2010). From this perspective, the economic role of associations extends beyond
direct employment to include indirect and long-term effects on local economies,
particularly in rural and disadvantaged regions. The uneven regional distribution
of Moroccan associations, as revealed by the CEE, can thus be interpreted as
reflecting both disparities in economic development and the compensatory
function of CSOs in areas with weaker public service provision.

Together, these theoretical approaches provide a coherent framework for
interpreting the empirical findings of this study. Rather than measuring causal
impacts, the paper uses descriptive evidence on size, distribution, and fields of
activity to assess how Moroccan associations are positioned within the national
economy and regional development dynamics.

MATERIALS AND METHODS

This study is based on secondary data analysis, a methodological approach that
relies on existing statistical sources rather than primary data collection (Babbie,
2014). This strategy is particularly appropriate in contexts where comprehensive
and standardized economic data on civil society organizations (CSOs) are limited
or fragmented. In such cases, establishment-based censuses constitute a critical
empirical foundation for mapping the structure and spatial distribution of the

nonprofit sector.

Data Source

The primary dataset used is the Census of Economic Establishments 2023 /2024
(CEE) conducted by the High Commission for Planning (HCP). The CEE is a
nationwide census that records all non-agricultural economic establishments
operating in Morocco and provides georeferenced information classified by
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institutional type (fot-profit, public, and nonprofit/associative), sector of activity,
and administrative region (HCP, 2024).

Out of approximately 1.3 million establishments identified nationwide, the census
records 27,481 nonprofit associations operating in independent premises,
representing 2.1% of the total establishment base (HCP, 2024, p. 11). These
associations are further categorized by field of activity (e.g., development and
housing, education and research, culture, sport and leisure, health, social services)
and by territorial location, including regional and urban—rural classification.

Analytical Strategy and Variable Construction

The study adopts an exploratory and descriptive analytical strategy, which is
justified by the absence of systematic national data on nonprofit employment,
financial accounts, and value added. Rather than estimating causal impacts, the
objective is to document the size, sectoral orientation, and territorial distribution
of Moroccan associations and to interpret these patterns through established
theoretical perspectives from nonprofit economics, institutional analysis, and
local development.

Three main categories of variables are used in the analysis:

1. Number of associations: The count of nonprofit establishments operating
in independent premises is used as a proxy for organizational presence
and potential economic activity. While this indicator does not measure
output or employment directly, it provides an approximation of
institutional density and service capacity within regions and sectors.

2. Field of activity: Sectoral classification serves as a proxy for the type of
socio-economic functions performed by associations. Activities such as
education, development, and social services are generally associated with
higher labor intensity and longer-term human capital effects, making them
relevant for assessing the economic positioning of CSOs.

3. Territorial distribution: Regional and urban—rural location variables are
used to analyze spatial embeddedness and potential contributions to local
development. This approach draws on theories emphasizing the
compensatory role of CSOs in regions characterized by weaker market
provision or limited public service coverage.

The analysis primarily relies on descriptive statistics, including counts,
percentages, and comparative tables by region and field of activity. To
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complement these descriptive measures, a simple spatial concentration indicator
(location quotient) is employed to assess the relative concentration of associations
across regions by comparing each region’s share of associations with its share of
total establishments nationwide. This indicator allows for a more nuanced
interpretation of regional disparities without implying causality.

Methodological Scope and Limitations

Several methodological limitations must be acknowledged. First, the CEE records
only registered associations operating in independent premises, thereby excluding
informal organizations or those functioning without dedicated infrastructure.
Second, the census does not distinguish between active and inactive associations,
a recurring challenge in Moroccan civil society research (Kausch, 2008).

Third, although financial and employment data would substantially strengthen the
assessment of economic contribution, such information is not available in a
centralized or standardized format for Moroccan associations. Administrative
financial records are fragmented across ministries and funding agencies, and
reporting obligations vary widely among CSOs. As a result, direct measures of
budgets, employment levels, and value added cannot be incorporated at the
national scale.

Despite these constraints, establishment-based mapping remains a necessary and
methodologically justified first step for analyzing the associative sector. Similar
approaches have been widely used in comparative nonprofit research to establish
baseline knowledge of sector size, distribution, and functional orientation,
particularly in developing and transition economies (Salamon et al., 2010; Puka,
2018).

RESULTS AND DISCUSSION

This section presents and interprets the empirical findings derived from the
Census of Economic Establishments (CEE) 2023/2024. The results ate
descriptive in nature but are discussed in light of socio-economic structures,
nonprofit economic theory, and institutional dynamics in order to assess the
economic positioning of civil society organizations (CSOs) in Morocco.

Institutional and Policy Context of Civil Society Organizations

The expansion and functional orientation of Moroccan associations must be
understood within the country’s regulatory and policy framework. Civil society
organizations are primarily governed by the Dahir n® 1-58-376 on the right of
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association, which, despite successive amendments, continues to subject
associations to administrative oversight. At the same time, public policies — most
notably the National Initiative for Human Development INDH) — have actively
promoted associations as partners in the delivery of development programs.
From an institutional perspective, this duality has shaped both the growth and the
behavior of CSOs. Associations are encouraged to operate in development-
oriented fields such as education, social services, and local infrastructure, where
they complement public action and compensate for market shortcomings.
Economically, this arrangement allows the state to extend service provision while
mobilizing local knowledge and reducing implementation costs. However, it also
creates structural dependence on public funding and administrative approval,
which may limit organizational autonomy and long-term sustainability.

The Moroccan case thus illustrates a broader policy tension observed in many
developing and semi-authoritarian contexts: civil society is simultaneously
empowered as a service provider and constrained as an autonomous actor.
Addressing this contradiction requires not only expanding financial support, but
also simplifying administrative procedures, enhancing transparency-based
accountability mechanisms, and recognizing associations as economic institutions
rather than merely auxiliary policy instruments.

Spatial Distribution and Regional Disparities of Associations

The CEE 2023/2024 identifies 27,481 nonprofit associations operating in
independent premises across Morocco. As shown in Figure 1, these organizations
are unevenly distributed across the country’s regions. Souss-Massa (15.7%) and
Marrakech-Safi (15.0%) together account for nearly one-third of all associations,
followed by Casablanca-Settat (12.8%) and Rabat-Salé-Kénitra (10.8%). In
contrast, sparsely populated southern regions such as Laayoune-Sakia El Hamra
(0.9%) and Dakhla-Oued Eddahab (0.3%) host relatively few associations.
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Number of Associations by Region (Morocco, 2023/24)
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Figure 1. Regional Distribution of Associations in Morocco
Source: CEE 2023/2024

This spatial pattern closely reflects Morocco’s socio-economic geography.

Regions with larger populations, higher levels of urbanization, and stronger
economic activity tend to sustain denser associative networks. This finding is

consistent with international evidence showing that CSO density correlates

positively with demographic scale, institutional infrastructure, and income levels.
From this perspective, the concentration of associations in metropolitan and

economically dynamic regions is not surprising.
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Urban vs Rural Distribution of Associations

Share (%)
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Figure 2. Urban-Rural Distribution of Associations in Morocco
Source: CEE 2023/2024

At the same time, the data reveal a compensatory dynamic. As illustrated in Figure
2, while 62.5% of associations are located in urban areas, a substantial 37.5%
operate in rural zones. In regions such as Béni Mellal-Khénifra and Draa-Tafilalet,
rural associations account for more than half of the regional total. This suggests
that associative activity does not merely follow economic prosperity but also
responds to development needs, filling gaps where public service provision and
market access are limited.

From a local development perspective, this territorial embeddedness implies that
CSOs contribute to reducing spatial inequalities by delivering basic services,
supporting local initiatives, and fostering social inclusion in disadvantaged areas.
Similar spatial configurations have been documented in other developing and
transition economies, where nonprofits combine urban concentration with deep
rural engagement.

Fields of Activity and Functional Specialization

The sectoral distribution of associations further highlights their economic and
social orientation. According to the CEE data presented in Figure 3, Moroccan
associations are predominantly active in development and housing (27.9%),
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education and research (26.2%), and culture, sport, and leisure (22.5%). Smaller
shares operate in social services and philanthropy (13.5%), health (3.3%), religious
activities (2.0%), environment (0.8%), and human rights or political advocacy
(1.9%).

1,90%

—
= Culture, Sport & Leisure
= Education &research

‘ = Development & Housing
3,30% \ = Health
= Social Services & Philantropy
= Rights/Advocacy
m Religious Organizations
= Environment

m Other

Figure 3. Associations in Morocco by Field of Activity
Source: CEE 2023/2024

This functional profile reflects both policy incentives and structural demand.
Development and education-oriented associations align closely with national
priorities and donor-supported programs, particularly under the INDH
framework. From a nonprofit economics perspective, these sectors correspond
to areas characterized by market and government failure, where nonprofit
provision is most likely to emerge due to high social demand and limited
profitability.

The relatively strong presence of cultural and sport associations underscores their
role in social integration, youth engagement, and community cohesion. Although
often overlooked in economic analyses, such activities contribute indirectly to
human capital formation and social stability. Conversely, the limited
representation of advocacy-oriented associations is consistent with the
institutional constraints discussed earlier, reinforcing the tendency toward service
delivery rather than political mobilization.
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Associations as Economic Actors

Although legally nonprofit, Moroccan associations generate tangible economic
effects. First, they create employment opportunities for teachers, trainers, social
workers, coaches, and administrative staff, particularly in education, development,
and socio-cultural sectors. While the CEE does not provide employment figures,
the scale of the sector—representing 2.1% of all national establishments—
suggests a non-negligible labor market presence.

Second, associations stimulate local economies through project implementation.
Under public programs such as the INDH, they manage funds for literacy
initiatives, women’s cooperatives, micro-projects, and local infrastructure. These
activities generate both direct income for beneficiaries and indirect multiplier
effects through local procurement and service demand.

Third, associations contribute to long-term economic development by investing
in human capital. Training, literacy, and youth-oriented programs enhance skills
and employability, particularly in regions and social groups underserved by the
formal economy. Even in the absence of precise financial data, the sectoral and
territorial patterns observed indicate that CSOs function as embedded economic
institutions rather than purely social actors.

Nevertheless, the economic contribution of associations remains statistically
under-documented. Fragmented financial reporting and the absence of nonprofit
satellite accounts limit visibility in national economic statistics. This reinforces the
importance of establishment-based mapping as a foundational step toward more

comprehensive measurement.

Synthesis: Developmental and Institutional Implications

Taken together, the results show that Moroccan civil society organizations are
structurally aligned with both national development strategies and local socio-
economic needs. Their spatial distribution mirrors demographic and economic
patterns while also revealing a compensatory role in disadvantaged territories.
Their functional specialization reflects classic nonprofit dynamics, concentrating
in labot-intensive and socially essential sectors.

Beyond mapping, the analysis demonstrates that the associative sector occupies a
hybrid position: it acts as a development partner, an employer, and a provider of
public goods, while remaining institutionally constrained. Recognizing and
addressing this duality is essential if CSOs are to fully contribute to inclusive and
territorially balanced economic development.

81



CONCLUSION AND DIRECTIONS FOR FUTURE RESEARCH

This study has provided a structured analysis of civil society organizations in
Morocco using data from the Census of Economic Establishments (CEE)
2023/2024. By mapping the size, spatial distribution, and fields of activity of
nonprofit associations, the paper contributes new empirical evidence to a
literature that has largely emphasized political and social dimensions while
underexploring economic aspects.

The findings demonstrate that Moroccan associations, although representing a
modest share of the national establishment base, are deeply embedded in the
country’s development landscape. Their territorial distribution reflects both
demographic and economic structures and a compensatory response to regional
inequalities, with a significant presence in rural and disadvantaged areas.
Functionally, associations are concentrated in development, education, and socio-
cultural activities—sectors characterized by high social demand, labor intensity,
and long-term human capital effects.

From an economic perspective, the analysis suggests that civil society
organizations operate as embedded economic institutions rather than peripheral
social actors. Through employment generation, project-based spending, and
investment in skills and social inclusion, associations contribute to local
economies and support inclusive development, even though their financial and
employment impacts remain statistically under-documented. This gap highlights
the limitations of existing national accounting frameworks in capturing the
economic role of the nonprofit sector.

The study also underscores a central institutional tension in Morocco’s civil
society landscape. While public policies — particularly the National Initiative for
Human Development — have expanded opportunities for associations to act as
development partners, regulatory constraints and administrative dependence
continue to shape their autonomy and sustainability. Addressing this
contradiction requires policy approaches that go beyond funding expansion to
include regulatory simplification, transparency-based accountability, and greater
recognition of CSOs as autonomous economic actors.

Several avenues for future research emerge from this analysis. First, distinguishing
active from inactive associations would allow for a more accurate assessment of
operational capacity. Second, integrating employment and financial data through
the development of a satellite account for the social and solidarity economy would
significantly enhance measurement of economic contribution. Third, sector-
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specific and regional case studies could deepen understanding of how different

types of associations generate socio-economic outcomes at the local level.

By combining establishment-based mapping with theoretical interpretation, this

study lays the groundwork for more systematic and comparative analyses of civil

society’s economic role in Morocco and beyond. It thus invites policymakers and

researchers alike to reconsider civil society not only as a social or political sphere,

but as a meaningful component of national and regional development dynamics.
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ABSTRACT

This study examines the influence of sustainable human resonrce management practices on
employee performance in the Nigerian pharmacentical manufacturing sector and other health-
related organizations. Using a cross-sectional dataset of 350 responses from middle- and senior-
level employees, the research employs Partial Least Squares Structural Equation Modelling
(PLS-SEM) to assess both direct and mediating effects of sustainability and management
practices. Results indicate that management practices, consistency (§ = 0.372), meeting targets
(G = 0.341), timeliness (B = 0.247), and safety practices (8 = 0.219), significantly enhance
employee management performance, explaining 74.1% of the variance (R> = 0.741). Training
and development (B = 0.528), health and safety (B = 0.471), and inclusive recruitment (f =
0.436) strongly predict sustainable practices, which mediate performance outcomes. Findings
indicate that consistency, meeting targets, timeliness, and safety practices significantly enhance
employee management performance, while training and development, health and safety, and
inclusive recruttment serve as critical determinants of sustainable practices. The study highlights
the economic and operational benefits of integrating sustainability and employee-centered
management approaches, suggesting that targeted interventions in workforce development and
safety can drive productivity, efficiency, and engagement. Policy and managerial implications
underscore the need for structured sustainability frameworks to optinige bhuman capital

utilization.

ABSZTRAKT

A tanulmany a fenntarthato emberierdforris-menedzsment gyakorlatok hatdsat vizsgdlja a
munkavillaloi teljesitményre a nigériai gyigyszeripari feldolgozdiparban és mads egés3ségiigyi
profilii szervezetekben. A kutatds egy keresgtmetszeti adatbdazison alapul, amely 350 kizép-
és felsdvezetdi szintdi munkavillalotol sgdrmazo vilasgokat tartalmaz. Az elemzéshes a
parcidlis legkisebb  négyzetek  strukturdlis  egyenletmodellezését  (Partial 1east Squares
Structural -~ Equation  Modelling, PLS-SEM)  alkalmazza a  fenntarthatisigi — és
menedzsmentgyakorlatok kovetlen, valamint medidld hatdsainak feltardsdra.

Az eredmeények azt mutatiak, hogy a menedzsmentgyakoriatok — a kivetkezetesség (f =
0,372), a célok teljesitése (B = 0,341), az iddszeriiség (B = 0,247) és a biztonsdgi gyakorlatok
B = 0,219) — szugnifikansan javiiak a munkavillalok menedzsmenttel dss3efiiged
teljesitményét, és a variancia 74,1%-at magyarazzdak (R? = 0,741). A képzés és fejlesztés (B
=0,528), az, egészségvédelen és munkabiztonsag (8 = 0,471), valamint ag inkluziv toborgds
(B = 0,436) erdteljesen eldrejelzik a fenntarthatd gyakorlatokat, amelyek mediald szerepet
tiltenek be a teljesitménykimenetefe alakuldsaban.

A megdllapitasok szerint a kivetkezetesség, a célok teljesitése, az iddszerdiség és a biztonsdagi
Qyakorlatok jelentdsen nivelik a munkavillaloi teljesitményt, mig a képés és fejlesytés, ag
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egésgséguédelem és munkabiztonsag, valamint ag inklnziv toborzdis a fenntarthatd gyakorlatok
kulesfontossdgii meghatdrodi. A tanulmany rdavilagit a fenntarthatosdagi és munkavillalo-
kozpontii menedsmentmegkielitések integrildsanak gazdasdgi és miikodési eldnyeire, és azt
sugallja, hogy a munkaerd-fejlesztésre és a biztonsdgra iranynld célzott beavatkozdsok
eldsegithetik a termelékenység, a hatékonysag és az, elkitelezettség novelését. A szakpolitikai és
vegetdi  kovetkegtetések hangsilyogzdk a strukturilt fenntarthatosdagi keretrends3erek

Stk ségességét ag emberi toke optimidlis hasgnositdsa érdekében.

INTRODUCTION

The healthcare sector remains central to national development, particularly in
emerging economies where workforce effectiveness directly shapes service quality
and population health outcomes (World Health Organization, 20006). In Nigeria,
the dual structure of pharmaceutical manufacturing and healthcare service
delivery presents distinct organizational contexts with varying operational
demands, regulatory pressures, and human resource configurations. Within these
settings, social performance has increasingly been recognized as a strategic lever
for enhancing employee productivity. Extant research consistently demonstrates
that organizational practices aligned with employee well-being, fairness, and
development contribute to improved behavioural and performance outcomes
(Delaney & Huselid, 1996; Huselid, 1995). In healthcare environments, where
service quality is highly dependent on human capital, understanding how social
performance mechanisms influence productivity is particularly critical (West et
al.,, 2011).

The importance of social performance (SP) in shaping organizational
effectiveness has increasingly gained recognition, especially in sectors where
human capital plays a critical role in value creation (Paauwe & Boselie, 2005).
Social performance, broadly encompassing human-centered policies such as
employee health and safety, inclusive hiring practices, and continuous workforce
development, may significantly enhance employee productivity, operational
resilience, and long-term competitiveness. In the context of developing
economies, where regulatory frameworks and enforcement mechanisms may be
weaker, organizational-level SP practices often become primary vehicles for
delivering social value and improving workplace outcomes (Jiang et al., 2012).
This is particularly salient in Nigeria’s pharmaceutical manufacturing industry,
where workforce-related challenges intersect with broader institutional voids and

infrastructural inadequacies.

87



The theoretical foundation for linking social performance to employee
productivity is grounded in the human resource management (HRM)-
performance paradigm and the Job Demands—Resources (JD-R) framework. The
HRM-—performance literature posits that bundles of high-performance work
practices enhance employee abilities, motivation, and opportunities, thereby
improving organizational outcomes (Jiang et al., 2012; Paauwe & Boselie, 2005).
In healthcare settings, high-performance human resource practices have been
empirically associated with greater employee productivity and service
effectiveness (Huo et al., 2021; Zhou et al., 2021). Complementarily, the JD-R
model suggests that organizational resources, such as supportive management,
safe working conditions, and developmental opportunities, foster work
engagement, which in turn drives performance (Bakker & Demerouti, 2008;
Tummers & Bakker, 2021). Empirical evidence in hospital contexts further
confirms that employee engagement and well-being mediate the relationship
between organizational practices and performance outcomes (Miao & Cao, 2021;
Wang et al., 2022).

Corporate social responsibility (CSR) and employee-focused social initiatives also
play a significant role in shaping productivity. At the employee level, socially
responsible practices strengthen organizational identification, engagement, and
innovative behaviour, thereby enhancing productivity (Ahmed et al., 2021; Luu,
2021). In healthcare institutions, stakeholder pressures and sustainability
expectations further reinforce the importance of socially responsive management
systems (Awan et al, 2021). Organizational culture and leadership practices
likewise condition the effectiveness of these initiatives, as supportive cultures and
authentic leadership styles have been linked to higher levels of work engagement
and well-being (Laschinger et al., 2020; Shahzad et al., 2020). Consequently, social
performance in healthcare organizations is multidimensional, encompassing
inclusive recruitment, occupational health and safety, management trust, talent
management systems, and training and development—each contributing to
productivity through distinct but interrelated pathways.

Despite the growing international evidence, limited comparative research has
examined how these relationships manifest across subsectors within Nigeria’s
health industry. Pharmaceutical manufacturing organizations typically operate
under structured production systems and regulatory compliance regimes, whereas
healthcare service providers function in patient-centred, high-contact
environments. Organizational context has been shown to shape the translation of
HR practices into performance outcomes (Harvey et al., 2015; Zheng et al., 2010).

88



Moreover, demographic characteristics such as job roles, educational levels, and
experience profiles may influence the strength of these relationships,
underscoring the need for sector-specific analysis. Addressing this gap, the
present study employs Partial Least Squares Structural Equation Modelling (PLS-
SEM) to comparatively assess measurement reliability and validity, evaluate
structural relationships, and estimate effect sizes across pharmaceutical
manufacturing and other healthcare services in Nigeria. Through this comparative
PLS-SEM approach, the study contributes to the HRM—performance discourse
by clarifying how social performance mechanisms drive employee productivity
within Nigeria’s heterogeneous health sector.

LITERATURE REVIEW

The relationship between human resource management (HRM) practices and
employee productivity has been extensively examined in organizational research,
with strong theoretical and empirical foundations. Eatly contributions established
that systematic HRM practices significantly influence organizational performance
outcomes, including productivity and financial results (Huselid, 1995; Delaney &
Huselid, 1996). Subsequent scholarship highlighted both convergences and
tensions within the HRM—performance debate, emphasizing the importance of
contextual and configurational approaches (Boselie et al., 2005; Paauwe &
Boselie, 2005). Meta-analytic evidence further clarified that HRM systems affect
performance through mediating mechanisms such as human capital, motivation,
and discretionary effort (Jiang et al.,, 2012). Within healthcare settings, these
dynamics are particularly salient given the sector’s dependence on skilled
professionals and coordinated service delivery (World Health Organization,
20006). Consequently, HRM has evolved from an administrative function to a
strategic mechanism for enhancing employee productivity and social performance
in health organizations.

High-performance work systems (HPWS) constitute a central pillar of this
literature. HPWS integrate recruitment, training, performance management, and
participation practices to build employee capabilities and commitment. Empirical
findings demonstrate that such systems positively influence productivity in
hospitals and healthcare institutions (Huo et al., 2021; Zhou et al.,, 2021). In
addition, Zhu et al. (2018) argue that HPWS enhance organizational performance
through the mediating role of human capital and the effectiveness of HR
managers. In healthcare environments, where professional expertise directly
determines service outcomes, investments in structured HR practices yield
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measurable gains in employee productivity and service performance (Miao & Cao,
2021). Achief et al. (2025) further synthesize evidence from the healthcare sector,
concluding that coherent HRM bundles consistently predict improved employee
performance, particularly when aligned with organizational strategy and sector-
specific demands.

Employee engagement represents a crucial psychological mechanism linking
HRM and social performance to productivity. Drawing on the Job Demands—
Resources (JD-R) model, Bakker and Demerouti (2008) propose that
organizational resources foster work engagement, which subsequently drives
performance outcomes. Empirical research confirms that perceived HRM
practices significantly influence engagement levels, thereby affecting employee
behaviour and task performance (Alfes et al., 2013; Shantz et al., 2013). Anitha
(2014) further identifies leadership support, communication, and training
opportunities as key determinants of engagement that translate into enhanced
productivity. In healthcare contexts, engagement has been shown to mediate the
relationship between high-performance work systems and service performance
(Miao & Cao, 2021; Wang et al., 2022). These findings underscore the importance
of social performance initiatives that prioritize supportive work environments
and employee involvement.

Workplace well-being is another critical dimension underpinning the productivity
discourse. The “happy—productive worker” hypothesis suggests that
psychological well-being and job satisfaction positively predict job performance
(Wright & Cropanzano, 2000; Taris & Schreurs, 2009). Earlier syntheses
emphasize that health, safety, and supportive organizational climates contribute
to both individual well-being and organizational effectiveness (Danna & Griffin,
1999). In healthcare settings, burnout and emotional exhaustion among managers
and frontline staff significantly undermine productivity (Laschinger et al., 2011).
Conversely, authentic leadership and supportive areas of worklife enhance
engagement and well-being among nurses, thereby improving performance
outcomes (Bamford et al., 2020; Laschinger et al., 2020). Carnevale and Hatak
(2020) further highlight the importance of adaptive HRM systems in safeguarding
employee well-being during crises, reinforcing the strategic relevance of social
performance initiatives.

Leadership and organizational culture play instrumental roles in shaping social
performance and productivity outcomes. Transformational and authentic
leadership styles are associated with job satisfaction, civic virtue, and enhanced
employee contributions in healthcare environments (Khan et al., 2020; Laschinger
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et al., 2020). West et al. (2020) emphasize that effective leadership development
is foundational to sustaining quality healthcare services. Organizational culture, in
turn, influences innovation, knowledge sharing, and service performance
(Shahzad et al., 2020; Zheng et al., 2010). Recent systematic evidence further
confirms that positive healthcare organizational cultures significantly predict
provider work satisfaction (Krijgsheld et al., 2025). These studies collectively
suggest that leadership and cultural factors serve as contextual enablers through
which HRM and social performance practices translate into measurable
productivity improvements.

Corporate social responsibility (CSR) at the employee level extends the HRM—
performance framework by integrating ethical and stakeholder-oriented
considerations. CSR initiatives strengthen organizational identification and
innovative work behaviour among healthcare employees (Ahmed et al., 2021).
Luu (2021) demonstrates that CSR enhances employee productivity through the
mediating role of organizational identification, reinforcing the motivational
pathways underlying social performance. Similarly, Wang et al. (2022) find that
CSR positively affects hospital employee performance via work engagement.
Stakeholder pressures also shape sustainability performance in healthcare
institutions, compelling organizations to adopt socially responsible management
systems (Awan et al., 2021). Together, these findings highlight CSR as a strategic
dimension of social performance that complements internal HRM practices in
driving productivity.

Recruitment and selection practices are foundational elements of social
performance, particularly in skill-intensive sectors such as healthcare. Strategic
recruitment ensures alighment between employee competencies and
organizational goals, thereby strengthening productivity outcomes (Jiang et al.,
2012; Huselid, 1995). Inclusive and merit-based recruitment practices also
enhance perceptions of fairness and organizational legitimacy, which contribute
to engagement and performance (Alfes et al., 2013). In healthcare contexts,
effective recruitment mitigates turnover intentions and enhances collaborative
functioning among clinical teams (Galletta et al., 2013). Achief et al. (2025) further
argue that recruitment quality significantly influences long-term employee
performance in hospitals, underscoring its centrality within integrated HRM
systems.

Training and development constitute another pivotal mechanism linking social
performance to productivity. Continuous learning opportunities strengthen
employees’ skills and adaptive capacities, thereby enhancing service quality (Huo
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et al, 2021). Bakker and van Wingerden (2021) demonstrate that training
interventions aimed at leveraging personal strengths significantly increase work
engagement. Digital transformation further amplifies the importance of
development initiatives, as healthcare organizations must adapt HR practices to
evolving technological demands (Almeida et al, 2022). Rotea et al. (2023)
highlight that training effectiveness is mediated by organizational change
processes, indicating that development initiatives must be embedded within
supportive structures to yield performance gains. These findings reinforce
training and development as integral components of social performance
frameworks.

Occupational health and safety practices are equally critical in healthcare settings
characterized by high physical and psychological demands. Danna and Griffin
(1999) emphasize that safe working environments directly influence employee
well-being and performance. In healthcare, burnout and job strain are significant
concerns that undermine productivity and retention (Laschinger et al., 2011). The
JD-R perspective suggests that safety and supportive resources buffer the adverse
effects of job demands (Bakker & Demerouti, 2008). Empirical evidence
confirms that supportive leadership and healthy work environments enhance
engagement and service outcomes (Bamford et al., 2020; Tummers & Bakker,
2021). Consequently, occupational safety and employee support systems are
central to sustaining productivity in both clinical and manufacturing health
contexts.

Management trust and participatory systems further shape productivity dynamics.
Trust in leadership enhances job satisfaction, engagement, and discretionary
effort among healthcare professionals (Khan et al., 2020; Laschinger et al., 2020).
Shantz et al. (2013) argue that job design and employee involvement interact to
influence task performance, highlighting the importance of participative
management structures. Zhang et al. (2020) demonstrate that knowledge sharing
mediates the relationship between personal resources and creativity in healthcare
employees, indicating that collaborative climates foster innovative productivity.
West et al. (2011) similarly link effective staff management to improvements in
health service quality. These findings collectively underscore that social
performance encompasses relational and trust-based mechanisms that enhance
employee productivity.

Organizational context remains a significant moderating factor in the HRM—
performance relationship. Harvey et al. (2015) show that absorptive capacity and
contextual characteristics influence performance improvement across healthcare
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organizations. Zheng et al. (2010) further emphasize that culture, structure, and
strategy must align to achieve organizational effectiveness. Paauwe and Boselie
(2005) argue that institutional and competitive pressures shape HRM outcomes,
necessitating context-sensitive analyses. In healthcare, differences between
service delivery institutions and more structured production-oriented entities may
influence the strength of HRM—productivity relationships (Huo et al., 2021). This
contextual variability reinforces the importance of comparative analyses across
subsectors to clarify how social performance practices operate within diverse
organizational environments.

In summary, the literature converges on the conclusion that integrated HRM
systems, leadership support, CSR initiatives, and employee well-being collectively
drive productivity in healthcare organizations. The mediating roles of
engagement, organizational identification, and human capital are consistently
supported across empirical studies (Jiang et al., 2012; Luu, 2021; Wang et al.,
2022). Nevertheless, scholars continue to call for contextually grounded and
sector-specific investigations to refine theoretical models and practical
implications (Achief et al., 2025; Krijgsheld et al., 2025). By synthesizing insights
from HRM, leadership, CSR, and organizational behaviour perspectives, the
existing body of knowledge provides a comprehensive foundation for examining
social performance and employee productivity within heterogeneous healthcare
systems.

METHODOLOGY

This study investigates the influence of sustainable practices and employee
management on performance outcomes in the Nigerian pharmaceutical
manufacturing sector and other health-related organizations. The empirical
analysis utilizes a cross-sectional dataset comprising 350 responses collected from
middle- and seniot-level employees across 12 large pharmaceutical firms (n = 152)
and 198 employees from other health sector organizations. Firms were
purposively selected based on their membership in the Pharmaceutical
Manufacturers Group of the Manufacturers Association of Nigeria (PMG-MAN),
adherence to environmental and safety standards, and engagement with
workforce sustainability initiatives. The questionnaire was designed using
constructs validated in previous empirical studies and pre-tested with 18
respondents to ensure clarity, reliability, and relevance.

Data were collected between January and March 2025 using both physical and
electronic survey instruments to enhance response rates. Items were measured on
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a 5-point Likert scale and standardized to reduce measurement bias and ensure
suitability for Partial Least Squares Structural Equation Modelling (PLS-SEM).
Key constructs include Employee Management Performance (EM-PR), Safety
Practices (SP), Training & Development, Health & Safety, Inclusive Recruitment,
Meeting Targets (MT), Consistency, and Timeliness (TMs). Descriptive statistics
indicate that female employees constitute 62% of the workforce, while males
account for 38%, suggesting that gender-sensitive approaches may be critical for
sustainability program effectiveness. Job roles were well-distributed, with
administrative and quality/diagnostic staff forming the largest groups, while
production/clinical and technical/engineering staff were slightly smaller in
proportion. Educationally, 46.6% hold B.Sc/HND qualifications, 31.7% have
OND/NCE, and 14% possess postgraduate degrees, demonstrating a relatively
knowledgeable workforce that can engage effectively with sustainability
initiatives. The majority (68.6%) reported 1-3 years of experience with
sustainability-related practices, indicating a workforce receptive to innovation and
process improvements.

Normality assessments of combined datasets indicated that all variables were
within acceptable skewness (—0.744 to —0.041) and kurtosis (—0.982 to 3.842)
thresholds for PLS-SEM analysis. Reliability and validity were confirmed with
Cronbach’s Alpha coefficients ranging from 0.756 to 0.901, Composite Reliability
from 0.842 to 0.924, and Average Variance Extracted (AVE) between 0.573 and
0.788, indicating robust internal consistency and convergent validity.
Discriminant validity was established using the Fornell-Larcker criterion, with all
diagonal AVE square roots exceeding inter-construct correlations.
Multicollinearity was assessed using variance inflation factors (VIF), all of which
were below 3, confirming the absence of collinearity concerns.

The analytical approach employed a multi-path PLS-SEM model to examine both
direct and mediating effects of sustainable practices on employee performance.
The structural model includes direct paths from management practices
(Consistency, MT, TMs, SP) to EM-PR, and indirect paths via SP, with Training
& Development, Health & Safety, and Inclusive Recruitment serving as
determinants of SP. The structural equations are specified as follows:
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Table 1. Demographic Distribution by Sector (n = 350)

Pharmac Other
Variable Category eutical % Health % T_otal %
(n=152) Sector (n=350)
(n=198)
Gender Male 55 0.362 78 0.394 133 0.380
Female 97 0.638 120 0.606 217 0.620
Total 152 1.000 198 1.000 350 1.000
Job Role Production/ 30 0.197 64 0.323 94 0.269
Clinical
Operations
Quality/Dia 43 0.283 52 0.263 95 0.271
gnostic Staff
Administrati 46 0.303 48 0.242 94 0.269
ve Staff
Technical / 33 0.217 34 0.172 67 0.191
Engineering
Total 152 1.000 198 1.000 350 1.000
Educational SSCE 9 0.059 18 0.091 27 0.077
Level OND/NCE 50 0.329 61 0.308 111 0.317
B.Sc/HND 74 0.487 89 0.450 163 0.466
Postgraduat 19 0.125 30 0.151 49 0.140
e
(MSc/PhD)
Total 152 1.000 198 1.000 350 1.000
Years of 1-3 yeats 116 0.763 124 0.626 240 0.686
Experience 4-6 years 22 0.145 38 0.192 60 0.171
7-9 years 10 0.066 22 0.111 32 0.091
10 years and 4 0.026 14 0.071 18 0.051
above
Total 152 1.000 198 1.000 350 1.000

Source: Field Survey, 2025

To examine the direct and mediating effects of sustainable practices on employee
performance, this study adopts a multi-path PLS-SEM approach. The model
specification includes direct paths from independent variables to the dependent
variable EM-PR, as well as indirect paths through mediating variables such as SP.
The structural model is specified as follows:

EM_PR; = B¢ + By Consistency, + B;MT; + B3TMs; + B4SP; + €; 1)
SP; = op + oy Recruitment; + o Safety, + a3 Training Dev, + vj (2

95



Equation (1) captures the direct impact of management practices on employee
performance, while Equation (2) estimates the determinants of sustainable
practices, which are then used as mediators in the structural model.

In addition, a sensitivity model is constructed to test the robustness of the results
under alternative variable specifications:
EM_PR; = 8¢ + 6,Consistency, + 8;MT; + 83TMs; + 6,SP; +
B5Training Dev, + w;  (3)

This additional model (Equation 3) allows for the joint effect of Training &
Development on both SP and EM-PR, recognizing that workforce capacity-
building may serve as both an input to sustainable practices and a direct enhancer
of performance outcomes.

The PLS-SEM technique was employed due to its capacity to handle latent
constructs, small-to-moderate sample sizes, and non-normally distributed data
(Hair et al., 2020). Reliability and validity assessments were conducted through
Cronbach's Alpha, Composite Reliability, and Average Variance Extracted
(AVE). Bootstrapping with 5,000 subsamples was employed to test the
significance of path coefficients and assess the stability of the estimates.

Figure 1 illustrates the hypothesized relationships between sustainable practices,
employee management factors, and employee management performance (EM-
PR) within healthcare and pharmaceutical organizations. Sustainable practices,
comprising inclusive recruitment, health and safety measures, and training and
development initiatives, are modeled as antecedents that influence safety practices
(SP), which act as a mediating construct. Employee management practices—
consistency, meeting targets (MT), and timeliness (TMs)—directly affect EM-PR,
reflecting operational efficiency and managerial discipline. SP mediates the effect
of sustainable practices on EM-PR, suggesting that workforce engagement with
health, safety, and capacity-building interventions translates into enhanced
performance outcomes. The diagram is analyzed using Partial Least Squares
Structural Equation Modelling (PLS-SEM) to quantify both direct and indirect
effects, allowing robust estimation of the interplay between HR practices and
sustainability initiatives.

This framework underscores that integrating sustainability with effective
management amplifies productivity and organizational effectiveness (Huo et al.,
2021; Zhou et al., 2021; Achief et al., 2025).

96



—— Sustainable Practices —— —— Employee Management

| Consistency H Meeting Targets (MT) |

Employee Management
> Performance

(EM-PR)

|

Inclusive Recruitment

Health & Safety

Training & Development

Safety Practices
(SP)

Y4

]

PLS-SEM Analysis

Figure 1: Conceptual Model of Sustainable Practices and Employee Management on Performance Outcomes

Source: Researchers Compilation (2025)

RESULTS AND IMPLICATIONS

Discussion of Results

The normality assessment of the dataset (Table 2) indicates that all variables
exhibit acceptable skewness (—0.744 to —0.041) and kurtosis (—0.982 to 3.842),
supporting the appropriateness of the PLS-SEM approach. Despite minor
deviations, particularly in Training & Development (skewness = —1.987; kurtosis
= 3.842), the distribution suggests that respondents’ perceptions are sufficiently
representative of the population. Economically, this implies a relatively
homogeneous understanding of sustainability and employee management
practices across the workforce, which facilitates consistent implementation of
operational policies and reduces variance in performance outcomes (Huo et al.,
2021; Achief et al., 2025).

Reliability and wvalidity analysis (Table 3) confirms that the measurement
instruments are robust, with Cronbach’s Alpha ranging from 0.756 to 0.901,
Composite Reliability from 0.842 to 0.924, and AVE between 0.573 and 0.788.
These results demonstrate that constructs such as Consistency, MT, TMs, SP, and
Training & Development are internally coherent and accurately capture their
intended latent variables. In economic terms, reliable measurement of these
constructs ensures that observed variations in EM-PR are attributable to actual
managerial and sustainability interventions rather than measurement error,
allowing for precise estimation of return on investment in HR and sustainability
initiatives (Zhou et al., 2021; Almeida et al., 2022).
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Table 2. Normality Test

Pharmaceutical I(-)Itelz:h Combined
Variables Excess Skewness Excess Skewness Excess Skewness

Kurtosis . Kurtosis

Kurtosis

Consistency -1.305 -0.655 -0.742 -0.438 -0.982 -0.512
EM-PR -1.787 -0.062 -1.102 -0.118 -1.214 -0.041
Health & -1.305 -0.688 -0.801 -0.521 -0.944 -0.603
Safety
Inclusive -1.031 -0.227 -0.694 -0.166 -0.876 -0.198
Recruitment
MT -0.823 -0.560 -0.522 -0.391 -0.655 -0.472
SP -1.129 -0.401 -0.743 -0.312 -0.908 -0.356
TMs -0.251 -0.879 -0.141 -0.622 -0.187 -0.744
Training & 5.381 -2.566 2917 -1.732 3.842 -1.987
Dev

Source: Researchers Compilation (2025)
Discriminant validity using the Fornell-Larcker criterion (Table 4) confirms that

all constructs are distinct, with diagonal AVE square roots exceeding inter-

construct correlations.

Table 3. Construct Reliability and Validity

*Pharmaceutical O ¥Combined ~ COmPOsite AVE
Construct Alpha Health Alpha Reliability (Combined)
Alpha (Combined)

Consistency 0.774 0.832 0.812 0.887 0.724
MT 0.749 0.809 0.781 0.864 0.612
Recruitment 0.708 0.784 0.756 0.842 0.573
Health & 0.717 0.823 0.789 0.861 0.594
Safety
TMs 0.895 0.912 0.901 0.924 0.688
Training & 0.748 0.876 0.834 0.905 0.742
Dev
Sp 0.841 0.889 0.868 0.918 0.788

Source: Researchers Compilation (2025)
Discriminant validity using the Fornell-Larcker criterion (Table 4) confirms that
all constructs are distinct, with diagonal AVE square roots exceeding inter-
construct correlations. This establishes that factors like Consistency and MT
influence EM-PR independently, while SP is affected by distinct inputs such as
Training & Development, Health & Safety, and Inclusive Recruitment.
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Table 4. Discriminant Validity (Fornell-Larcker — Combined Sample)

Consistency MT  Recruitment SP  Safety TMs Tralsletg&

Consistency 0.851
MT 0.548  0.782
Recruitment -0.298 - 0.757

0.312
Sp 0421 0388 0.664 0.888
Safety -0.401 - 0294 0.612  0.771

0.476
TMs 0492 0.633 -0.402 0367 -0.246  0.830
Training & Dev 0.356  0.402 0.514 0.731  0.418 0.389 0.861

Note: All diagonal values exceed cross-loadings in both sectoral models.
(Pharmaceutical and Other Health sectors both satisty Fornell-Larcker; combined
shown for brevity)

Source: Researchers Compilation (2025)

From an economic perspective, the differentiation of constructs underscores that
investments in multiple HR and sustainability practices can yield additive
productivity benefits, enhancing labor efficiency without significant redundancy
(Jiang et al., 2012; Zhu et al.,, 2018).

Multicollinearity assessment (Table 5) further validates that all VIF values are
below 3, indicating minimal overlap among predictors. This ensures that each
independent variable contributes uniquely to performance outcomes.
Economically, this implies that pharmaceutical and health organizations can
achieve marginal productivity gains by improving individual HR practices and
sustainability measures, without concern that improvements in one area will be
offset or duplicated by another (Bakker & van Wingerden, 2021; Rotea et al.,
2023).

99



Table 5. Multicollinearity (VIF)

Relationship Pharmaceutical Other Health Combined

Consistency — EM-PR 1.705 1.918 1.842
MT — EM-PR 1.947 2.088 2.011
SP — EM-PR 1.202 1.634 1.553
TMs — EM-PR 1.787 1.976 1.904
Recruitment — SP 1.055 1.329 1.287
Safety — SP 1.128 1.402 1.336
Training & Dev — SP 1.073 1.448 1.412

Note: All VIF < 3, confirming no collinearity issues.
Source: Researchers Compilation (2025)

The structural model’s explanatory power (Table 6) is substantial, with R* values
of 0.741 for EM-PR and 0.682 for SP in the combined sample. Notably,
pharmaceutical firms exhibit slightly higher variance explanation (EM-PR R* =
0.768), reflecting more structured operational frameworks and standardized
managerial practices. This aligns with the high-performance work systems
literature, which suggests that structured processes amplify the impact of HR
interventions on employee performance (Huselid, 1995; Miao & Cao, 2021).
Economically, this indicates that organizational structure enhances the efficiency
of resource allocation, reduces operational friction, and maximizes returns on HR

investments.
Table 6. Model Fit (R?)
Endogenous Variable Pharmaceutical Other Health Combined
Sp 0.648 0.701 0.682
EM-PR 0.768 0.712 0.741

Source: Researchers Compilation (2025)

The pharmaceutical model explains slightly more variance in productivity due to

stronger operational structure.

Effect size analysis (Table 7) shows that Consistency (f* = 0.318) and MT (f* =
0.276) exert the largest influence on EM-PR, while TMs and SP contribute
moderately. Similarly, Training & Development (f* = 0.284) and Safety (f* =
0.231) are dominant determinants of SP. These findings highlight that direct
management practices drive productivity, but the integration of sustainability-
focused interventions complements performance outcomes. Economically, this
dual pathway implies that firms benefit not only from operational efficiency but
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also from reduced accident rates, higher employee retention, and enhanced
human capital productivity (Danna & Griffin, 1999; Awan et al., 2021).

Table 7. Effect Size

Predictor Pharmaceutical Other Health Combined
Effects on EM-PR

Consistency 0.352 0.287 0.318

MT 0.311 0.248 0.276

TMs 0.214 0.173 0.192

SP 0.183 0.142 0.164
Effects on SP

Training & Dev 0.301 0.262 0.284
Safety 0.246 0.214 0.231
Recruitment 0.212 0.176 0.198

Note: Effect sizes are moderate-to-strong across sectors.

Source: Researchers Compilation (2025)

Bootstrapping results (Table 8) reinforce the robustness of the structural model,
with all paths statistically significant at p < 0.001. Consistency (8 = 0.372) and
MT (8 = 0.341) remain the strongest predictors of EM-PR, while SP (8 = 0.219)
significantly mediates the effects of Training & Development, Safety, and
Inclusive Recruitment on performance. This suggests that sustainable practices
serve as an economic intermediary: investing in workforce capacity, safety
protocols, and inclusive hiring enhances employee productivity indirectly through
improved adherence to organizational standards (Alfes et al., 2013; Achief et al,,
2025).

Table 8. Bootstrapping Results — Path Coefficients (5,000 subsamples)

Path Pharmaceutical Other Combined T-Stat P-

B Health 8 (Combined) Value
Consistency — 0.401 0.344 0.372 17.714 0.000
EM-PR
MT — EM-PR 0.368 0.315 0.341 14.208 0.000
TMs — EM-PR 0.266 0.231 0.247 13.000 0.000
SP — EM-PR 0.263 0.198 0.219 12.167 0.000
Recruitment — SP 0.518 0.389 0.436 14.065 0.000
Safety — SP 0.551 0.428 0.471 16.241 0.000
Training & Dev — 0.568 0.494 0.528 15.529 0.000

SP

Note: All structural paths remain statistically significant at p < 0.001.
Source: Researchers Compilation (2025)
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Sectoral comparison highlights that pharmaceutical firms consistently outperform
other health organizations in EM-PR and SP. This differential is attributable to
structured process management, higher adherence to safety regulations, and more
formalized training programs. Economically, these results suggest that
organizations with stronger institutional frameworks can leverage sustainability
initiatives more effectively to maximize labor output and reduce operational
inefficiencies (Harvey et al., 2015; Rotea et al., 2023). Moreover, the observed
gender and educational distribution indicates a workforce capable of adapting to
innovations in sustainability, which is critical for long-term performance gains
and cost minimization in dynamic healthcare environments (Almeida et al., 2022;
Anitha, 2014).

In summary, the findings provide compelling evidence that both employee
management practices and sustainable initiatives jointly enhance organizational
performance in Nigerian pharmaceutical and health sectors. The integration of
operational consistency, goal-oriented management, timeliness, safety practices,
and workforce development generates additive economic benefits, including
improved labor productivity, reduced accident and absenteeism costs, and
enhanced human capital accumulation. These results corroborate prior research
emphasizing the synergistic effects of high-performance HR systems and
sustainability interventions on employee performance (Achief et al., 2025; Huo et
al., 2021; Luu, 2021). Policymakers and organizational leaders should therefore
adopt a holistic approach that combines operational efficiency with sustainability
investments to optimize performance outcomes and ensure economic value

creation.

Policy Implications

The study underscores the critical importance of embedding sustainable practices
within organizational strategies to enhance employee performance in healthcare
and pharmaceutical sectors. Policymakers should develop regulatory frameworks
that mandate structured training, inclusive recruitment, and health and safety
compliance as part of corporate social responsibility requirements. By
institutionalizing these practices, firms can improve operational efficiency, reduce
absenteeism, and enhance employee engagement, ultimately raising productivity
and competitiveness. Empirical evidence suggests that high-performance work
systems and sustainability-oriented HR practices positively affect employee
outcomes, leading to enhanced organizational profitability (Huo et al., 2021;
Achief et al., 2025). Economically, such interventions reduce human capital
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wastage and optimize workforce allocation, contributing to sustainable growth in
the health sector.

Government agencies should incentivize consistency in management practices
and systematic monitoring of performance targets across healthcare
organizations. Policies that promote the adoption of standardized procedures
reduce operational inefficiencies and ensure better alignment between
organizational objectives and workforce output. By implementing measurable
performance evaluation systems, regulators can encourage firms to invest in
employee development and safety infrastructure, yielding economic returns
through increased productivity and reduced resource losses (Zhou et al., 2021;
Rotea et al., 2023). From an economic perspective, reducing variability in
workforce performance stabilizes output, lowers costs associated with errors or
delays, and strengthens sectoral resilience, particularly in critical pharmaceutical
production and service delivery environments.

Sectoral policymakers should implement certification and recognition programs
for organizations demonstrating excellence in sustainable human resource
management and employee safety. By formally recognizing adherence to best
practices, firms are incentivized to maintain high standards of workforce
management, which can reduce turnover, absenteeism, and occupational hazards
(Danna & Griffin, 1999; Awan et al., 2021). Economic reasoning suggests that
these measures reduce the hidden costs of workforce inefficiencies and workplace
incidents, contributing to more predictable output levels and improved financial
performance. Additionally, such policies enhance firm reputation and market
competitiveness, attracting skilled employees and promoting innovation within
the sector.

Training and development initiatives should be supported through policy
interventions such as grants, tax incentives, or subsidized programs targeting skills
enhancement in the healthcare workforce. Investment in employee training
strengthens human capital by improving task-specific competencies and general
adaptability, resulting in more efficient operations and innovation capacity
(Almeida et al., 2022; Anitha, 2014). Economically, these interventions increase
labor productivity, reduce the costs of errors, and generate higher returns on
organizational investment. Workforce upskilling also facilitates knowledge
diffusion and process optimization, critical for maintaining competitive advantage
in the increasingly knowledge-intensive healthcare and pharmaceutical sectors.
Policymakers should encourage gender-sensitive and inclusive recruitment
policies to leverage workforce diversity for enhanced organizational performance.
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Evidence indicates that diverse teams exhibit higher problem-solving capacity,
creativity, and engagement, which translates into better service delivery and
operational outcomes (Achief et al., 2025; Bakker & van Wingerden, 2021).
Economically, inclusive HR policies expand the talent pool, increase employee
retention, and maximize returns on human capital investment. Furthermore,
promoting equity and representation in the workforce can enhance organizational
legitimacy and social license to operate, particularly in regulated industries such
as pharmaceuticals and healthcare, where societal trust is a key driver of long-
term economic sustainability.

Finally, policymakers should establish mechanisms for continuous monitoring,
evaluation, and feedback on HR and sustainability initiatives to ensure that
organizational investments translate into measurable performance improvements.
Linking policy support to performance outcomes allows firms to allocate
resources efficiently, reduce wastage, and enhance productivity (Zhu et al., 2018;
Rotea et al., 2023). From an economic perspective, data-driven interventions
optimize labor utilization, reduce operational risk, and strengthen the sector’s
capacity to absorb shocks. Moreover, such policies encourage evidence-based
decision-making, enabling healthcare and pharmaceutical organizations to sustain
competitive advantage, achieve long-term growth, and contribute effectively to

national economic development.

CONCLUSIONS

This study provides robust evidence that sustainable human resource
management practices significantly enhance employee performance within the
Nigerian pharmaceutical manufacturing sector and other health-related
organizations. The findings demonstrate that management consistency, meeting
targets, timeliness, and the implementation of safety practices directly influence
employee management performance, while training and development, health and
safety, and inclusive recruitment serve as key determinants of sustainable practices
that mediate these outcomes. The results indicate that organizations that
strategically integrate sustainability and employee-centered management
approaches experience higher productivity, operational efficiency, and workforce
engagement. These outcomes align with prior literature suggesting that well-
structured HR interventions, coupled with employee well-being initiatives,
contribute to organizational effectiveness, reduced turnover, and improved
service quality (Huo et al., 2021; Achief et al., 2025; Rotea et al., 2023). From an
economic perspective, investments in workforce development and sustainability
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not only optimize human capital utilization but also reduce the costs associated
with inefficiencies and occupational risks, thus strengthening both firm-level and
sectoral performance.

Based on these findings, it is recommended that organizations in the
pharmaceutical and healthcare sectors institutionalize formal sustainability and
employee management frameworks. Specifically, firms should develop
comprehensive training programs that enhance technical and managerial
competencies while simultaneously reinforcing safety and health protocols.
Inclusive recruitment policies should be adopted to leverage workforce diversity,
thereby fostering innovation, problem-solving, and engagement (Bakker & van
Wingerden, 2021; Achief et al., 2025). Management should establish consistent
performance monitoring mechanisms, linking individual and team targets to
organizational objectives to promote accountability and operational efficiency.
Moreover, policymakers should create enabling environments through incentives,
recognition programs, and regulatory standards that reward adherence to high-
performance and sustainability-oriented practices. Future research should explore
longitudinal effects of these interventions across multiple sectors to assess the
persistence of performance improvements and the broader economic impact of
sustainable HR practices. By adopting these recommendations, healthcare and
pharmaceutical organizations can enhance employee performance, achieve long-
term organizational sustainability, and contribute meaningfully to national
economic development.
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