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Abstract
Digital preservation has become increasingly important in research institutions because scientific information resources must remain accessible, reliable, and protected for future use. Many institutions in developing countries still face challenges relating to digital preservation due to inadequate professional competences and weak repository management practices. This study examined digital competences as predictors of effective digital preservation of information resources in National Space Research and Development Agency. Correlational survey research design was adopted for the study. Population comprised 183 staff members drawn from the library, media, ICT, and registry units of NASRDA headquarters and selected activity centres. Entire population was used because the size was manageable. Structured questionnaire titled Digital Competences as Correlates of Digital Preservation of Information Resources Questionnaire (DCCDPIRQ) was used for data collection. Cronbach Alpha reliability coefficient of 0.99 was obtained for the instrument. Descriptive statistics, Pearson Product Moment Correlation, and multiple regression analysis were used for data analysis. Findings revealed that staff possessed moderate to high levels of digital competence across ICT literacy, information literacy, data management skills, and cybersecurity awareness. Results further showed a significant positive relationship between digital competence and effective digital preservation of information resources (r = 0.312, p < 0.05). Regression analysis revealed that digital competences significantly predicted digital preservation effectiveness, with data management skills emerging as the strongest predictor (β = 0.341, p < 0.05). Study concluded that digital competences contribute significantly to repository accessibility, reliability, sustainability, and preservation efficiency within NASRDA. Study recommended continuous professional training and stronger cybersecurity awareness programmes to improve long-term digital preservation practices.
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Introduction
Digital information resources have become central components of scientific communication, institutional memory preservation, and long-term access to research outputs across many research-driven organisations around the world, especially as digital repositories continue to replace traditional paper-based storage systems for data management and scholarly preservation activities. Research institutions now depend heavily on digital repositories for the preservation of datasets, administrative records, scientific findings, geospatial information, and research publications because digital storage systems provide easier accessibility, wider dissemination, and long-term retrieval opportunities for users across different geographical locations and professional communities. Growing dependence on digital systems has also increased concerns regarding information vulnerability, repository reliability, technological obsolescence, data corruption, and long-term accessibility of scientific records stored within digital environments that require constant monitoring and professional management practices. Bamgbose et al. (2025) explained that trustworthiness remains one of the strongest concerns surrounding digital repositories because institutional repositories can only support sustainable information preservation when repository systems maintain integrity, reliability, and stable access conditions over long periods of time. Oberhiri-Orumah and Baro (2022) further noted that digital repositories now represent important instruments for preserving local contents and institutional knowledge in Nigeria because many research institutions increasingly rely on digital systems for managing intellectual outputs and scholarly visibility within global academic environments.
Human competence has gradually become one of the most important elements influencing the effectiveness of digital preservation systems because technological infrastructure alone cannot guarantee proper preservation outcomes without personnel possessing adequate digital knowledge. Effective digital preservation depends strongly on the ability of information professionals to apply ICT literacy, metadata practices, cybersecurity awareness, and data management skills in ways that support sustainable access, retrieval, organisation, and protection of digital information resources across different technological environments. Sambo et al. (2022) observed that digital literacy skills remain essential for librarians and information professionals because modern information services require competencies that support digital resource organisation, retrieval, preservation, and dissemination within rapidly changing technological systems. Aramide (2022) also argued that digital and media literacy competencies influence information sharing practices and knowledge management processes among library personnel because professionals operating within digital environments must possess practical technological capabilities that improve information accessibility and organisational effectiveness. Areo et al. (2023) further explained that digital preservation practices require strong professional competencies because preservation activities involving digitisation, repository administration, metadata organisation, and long-term digital maintenance cannot function effectively without skilled personnel capable of managing digital preservation infrastructures responsibly and sustainably. Oberhiri-Orumah and Baro (2022) found that many tertiary institutions in Nigeria still encounter difficulties regarding the building and management of local digital contents because repository development practices remain uneven across institutions with varying levels of technological and professional preparedness. Bamigbola (2021) also reported that institutional repository usage among Nigerian lecturers depends strongly on awareness and adjustment factors because many institutions continue to experience operational and behavioural challenges affecting repository utilisation and digital information management practices. Persistent limitations regarding professional competence, repository trustworthiness, and digital management readiness therefore continue to raise concerns regarding the future sustainability of institutional digital preservation systems within many Nigerian research environments.
National Space Research and Development Agency represents one of the most strategically important scientific institutions in Nigeria because the agency generates, processes, stores, and disseminates large volumes of digital scientific information resources involving satellite imagery, geospatial intelligence, earth observation records, environmental monitoring datasets, research outputs, and space science information supporting national planning and scientific development initiatives. Scientific operations within NASRDA depend heavily on digital technologies and data-driven infrastructures because space research activities require continuous generation, preservation, retrieval, and management of highly sensitive scientific datasets that must remain accessible, reliable, and protected over long periods of time for research continuity and national development purposes. Effective preservation of these scientific information resources therefore requires more than technological facilities because successful digital preservation also depends on the professional competence of personnel responsible for repository management, digital storage operations, metadata organisation, cybersecurity implementation, and information accessibility management within technologically sensitive scientific environments. Odigie et al. (2024) explained that metadata practices contribute significantly toward improving scholarly visibility and information organisation because effective metadata management strengthens discoverability, accessibility, and systematic control of digital information resources across institutional repositories. Similar concerns become more important within scientific agencies such as NASRDA because improper management of scientific data repositories can weaken institutional memory preservation, reduce research continuity, and threaten long-term accessibility of nationally important scientific records generated through digital systems and research infrastructures.
Existing studies have contributed significantly to discussions surrounding digital preservation systems, repository management practices, digital literacy, and information management competencies within libraries and academic institutions, yet empirical investigations examining predictive relationships between specific digital competence dimensions and digital preservation effectiveness within scientific research agencies in Africa remain very limited within current literature. Current literature therefore demonstrates strong scholarly interest regarding digital competence and digital preservation independently, yet limited empirical attention has been directed toward examining how competence dimensions such as ICT literacy, data management skills, cybersecurity awareness, and metadata competence predict effective digital preservation outcomes within scientific institutions such as NASRDA. This study addresses that scholarly gap by investigating digital competences as predictors of effective digital preservation of information resources within NASRDA, Nigeria, and thereby extending current knowledge beyond university-based repository studies toward scientific research institutions operating technologically intensive digital preservation environments.
Purpose of this study therefore centres on examining the predictive influence of digital competences on effective digital preservation of information resources within National Space Research and Development Agency through specific assessment of ICT literacy, data management skills, cybersecurity awareness, and related professional competencies influencing repository sustainability, accessibility, and preservation efficiency. Study also seeks to determine the relationship existing between digital competences and effective digital preservation practices because scientific institutions increasingly require professionally managed digital preservation systems capable of supporting long-term access to sensitive scientific information resources and institutional knowledge assets. Two hypotheses guided the study, namely that significant relationships exist between digital competences and effective digital preservation of information resources, and that digital competences significantly predict effective digital preservation outcomes within NASRDA. Findings from this study are expected to contribute toward strengthening professional capacity development, digital repository sustainability, scientific information management practices, and policy formulation relating to long-term preservation of digital information resources within research-intensive institutions operating in Nigeria and other developing countries.
Literature Review
Digital Competence in Information Environments
Digital competence has gradually become one of the strongest requirements for effective management of digital information environments because modern repositories, digital libraries, research databases, and institutional information systems depend heavily on personnel who possess practical technological abilities capable of supporting information organisation, accessibility, preservation, and long-term retrieval activities within complex digital infrastructures. Sambo et al. (2022) argued that digital literacy skills among librarians remain necessary for effective service delivery because information professionals now operate within technologically driven systems that require practical understanding of digital tools, information technologies, and electronic information management procedures capable of improving institutional information services. 
ICT literacy remains one of the most discussed dimensions of digital competence because digital preservation systems rely heavily on personnel capable of operating software applications. Sambo et al. (2022) maintained that ICT competence influences the quality of digital information services because librarians and information professionals require continuous technological development in order to adapt effectively to changing digital environments and institutional information demands. Similarly, Bamigbola (2021) explained that technological awareness and adjustment capabilities affect repository utilisation among Nigerian lecturers operating within institutional digital systems. Current literature therefore suggests that ICT literacy functions as an operational foundation supporting digital preservation activities because repository sustainability and accessibility depend strongly on the technological abilities of personnel responsible for managing digital information infrastructures and electronic preservation systems within institutional environments.
Information professionals handling digital repositories must therefore understand how to classify information resources, organise digital records, maintain metadata consistency, and preserve information authenticity because poorly managed data systems often create retrieval difficulties, reduce repository reliability, and weaken institutional information accessibility over long periods of time. Odigie et al. (2024) explained that metadata practices improve scholarly visibility and digital information discoverability because properly organised metadata structures strengthen systematic control and accessibility of digital information resources within institutional repositories. Oberhiri-Orumah and Baro (2022) similarly observed that management of local contents within institutional repositories requires adequate professional competence because repository sustainability depends heavily on the ability of personnel to organise and maintain institutional digital contents effectively across different preservation systems. Existing literature therefore demonstrates that information literacy and data management competence remain strongly connected with repository functionality. 
Cybersecurity awareness has also become increasingly important within digital preservation discussions because institutional repositories and digital information systems now face continuous threats relating to data breaches, cyberattacks, unauthorised access, information manipulation, and technological vulnerabilities capable of weakening repository reliability and compromising institutional information security. Preservation of digital information resources therefore requires personnel who understand cybersecurity principles, digital safety procedures, information protection mechanisms, and repository security management practices because digital preservation systems cannot remain sustainable when institutional data infrastructures are exposed to security weaknesses and technological threats affecting information integrity. Bamgbose et al. (2025) noted that trustworthiness remains central to repository sustainability because users can only depend on digital repositories when repository systems demonstrate reliability, authenticity, accessibility, and secure information management structures capable of protecting institutional information resources over long periods of time. 
Digital Preservation Effectiveness
Digital preservation effectiveness has become an important issue within modern information management systems. Effective digital preservation does not merely involve storing information electronically because preservation systems must ensure long-term accessibility, information reliability, repository sustainability, and preservation efficiency capable of supporting institutional continuity and future retrieval of important digital resources without loss of authenticity or usability. Bamgbose et al. (2025) argued that repository trustworthiness strongly influences the effectiveness of digital preservation because institutional repositories must maintain integrity, stability, and consistent accessibility in order to support sustainable information management and long-term preservation of institutional resources. Existing studies therefore demonstrate that digital preservation effectiveness depends largely on the ability of repository systems to provide reliable and sustainable access to digital information resources without compromising authenticity, usability, and long-term institutional information needs.
Accessibility remains one of the strongest indicators of effective digital preservation because digital repositories are established primarily to ensure that institutional information resources remain available and retrievable. Odigie et al. (2024) maintained that metadata practices improve discoverability and scholarly visibility because properly organised digital information systems enable easier retrieval and management of institutional resources stored within repositories. Oberhiri-Orumah and Baro (2022) similarly explained that management of institutional repository contents influences accessibility because institutions must maintain organised repository structures capable of supporting efficient access to preserved digital materials. Current literature therefore suggests that accessibility represents a direct measure of preservation effectiveness because digital preservation systems can only achieve institutional relevance when users can retrieve and utilise preserved information resources efficiently without technological or organisational difficulties affecting information availability.
Reliability and sustainability also remain important indicators of digital preservation effectiveness because institutions require repository systems capable of preserving digital information resources accurately and consistently across long periods of technological change, software migration, cybersecurity threats, and organisational transformation affecting digital information environments. Bamgbose et al. (2025) explained that repository trustworthiness depends strongly on institutional capacity to maintain reliable preservation structures capable of ensuring stable and secure information management systems across digital environments. Areo et al. (2023) further argued that preservation competencies contribute directly toward repository sustainability because digital preservation personnel require practical abilities supporting long-term maintenance of digital materials and repository infrastructures within changing technological conditions. Existing studies therefore indicate that preservation sustainability depends not only on technological infrastructure but also on professional competence, repository management quality, institutional commitment, and information security mechanisms capable of supporting continuous preservation of institutional digital resources without compromising future accessibility and repository reliability.
Relationship Between Competence and Preservation
Relationship between digital competence and digital preservation effectiveness has attracted increasing scholarly attention because institutions operating digital repositories now recognise that preservation technologies alone cannot guarantee repository sustainability without competent personnel capable of managing digital systems, maintaining repository structures, protecting institutional information resources, and supporting long-term accessibility of preserved digital materials. Effective digital preservation therefore depends strongly on human competence because repository administration, metadata organisation, digital security management, and technological maintenance activities require personnel possessing practical knowledge and technological abilities capable of supporting preservation efficiency within institutional information environments. Sambo et al. (2022) observed that digital literacy skills influence information management practices because professionals working within digital systems require adequate technological competence supporting digital service delivery and repository operations. Similar concerns appear within institutional repository discussions because Bamigbola (2021) explained that repository usage and adjustment capabilities among lecturers depend significantly on awareness and technological understanding supporting interaction with digital information systems. Existing literature therefore suggests that competence functions as a major operational factor influencing repository performance, preservation quality, and sustainability of institutional digital preservation systems across different organisational environments.
Socio-technical perspectives surrounding digital preservation further support the argument that repository effectiveness depends on interactions between technological systems and human competences because digital preservation infrastructures require continuous human involvement relating to system management, data organisation, information security, metadata administration, and repository maintenance activities supporting long-term preservation outcomes. Oberhiri-Orumah and Baro (2022) explained that management of institutional repository contents requires adequate professional capability because repository development and maintenance involve continuous technical and organisational responsibilities affecting accessibility and preservation sustainability. Odigie et al. (2024) similarly argued that metadata management practices influence visibility and accessibility of scholarly resources because effective metadata application depends strongly on the competence of repository personnel handling digital information systems and institutional repository operations. Existing studies therefore indicate that preservation effectiveness emerges from continuous interaction between technological systems and competent personnel. 
Empirical findings from recent studies also demonstrate strong logical connections between competence dimensions and digital preservation outcomes because ICT literacy, data management skills, information literacy, and cybersecurity awareness collectively influence repository reliability, accessibility, sustainability, and preservation efficiency across institutional digital environments. Areo et al. (2023) explained that competencies relating to preservation of digital materials contribute significantly toward repository sustainability because preservation activities require technical skills capable of supporting long-term management of institutional digital resources. Current literature therefore establishes a logical pathway connecting digital competence with repository quality and preservation effectiveness because institutions possessing competent repository personnel are more likely to maintain sustainable preservation systems supporting accessibility, reliability, and long-term protection of institutional information resources.
Conceptual Model
Conceptual model for this study explains the predictive relationship existing between dimensions of digital competence and effective digital preservation of information resources within National Space Research and Development Agency because preservation effectiveness depends strongly on professional capabilities supporting repository management, information accessibility, digital security, and sustainable preservation operations within scientific information environments. Digital competence dimensions examined within this study include ICT literacy, information literacy, data management skills, and cybersecurity awareness because these competence areas represent important operational requirements supporting repository administration, digital information organisation, metadata management, information protection, and long-term preservation of institutional information resources stored within digital systems. Effective digital preservation represents the dependent variable because repository sustainability, accessibility, reliability, and preservation efficiency depend significantly on the quality of professional competence supporting institutional digital preservation activities and repository management systems. Existing studies reviewed within this study consistently suggest that competent personnel contribute positively toward repository quality because digital preservation infrastructures require continuous technical management, information organisation, and cybersecurity monitoring supporting long-term accessibility of institutional information resources. Current study therefore proposes that stronger digital competences among personnel within NASRDA are likely to produce more effective digital preservation outcomes because repository sustainability and information accessibility depend largely on competent management of institutional digital preservation systems and scientific information repositories.
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Source: Researcher’s Conceptualisation (2026)
Methodology
Study adopted a correlational survey research design because the investigation focused on determining predictive relationships between digital competences and effective digital preservation of information resources within National Space Research and Development Agency through statistical examination of measurable variables relating to ICT literacy, information literacy, data management skills, cybersecurity awareness, accessibility, reliability, sustainability, and preservation efficiency. Population of the study comprised one hundred and eighty-three (183) staff members drawn from the library unit, media unit, ICT unit, and registry unit of NASRDA headquarters, Abuja, including two activity centres, namely Centre for Geodesy and Geodynamics, Toro, Bauchi State, and Zonal Advanced Space Technology Application Laboratory, Kano State, because these personnel are directly involved in digital information management, repository administration, technological services, records management, and preservation of institutional digital resources within the agency. Entire population of one hundred and eighty-three (183) respondents was used as the sample size because the population was relatively small and manageable, thereby eliminating the need for sampling procedures and ensuring comprehensive representation of all relevant personnel categories within the study area. Structured questionnaire titled Digital Competences as Correlates of Digital Preservation of Information Resources Questionnaire (DCCDPIRQ) served as the primary instrument for data collection because questionnaire method provided measurable responses required for statistical analysis of relationships existing between independent and dependent variables examined within the study. Reliability of the instrument was determined using Cronbach Alpha statistical technique, which produced a reliability coefficient of 0.99, indicating very high internal consistency and stability of the instrument for measuring digital competence and digital preservation variables. Data collected for the study were analysed using descriptive statistics such as frequency counts, percentages, mean scores, and standard deviation for answering research questions, while Pearson Product Moment Correlation and multiple regression analyses were employed for testing hypotheses and determining predictive relationships between digital competences and effective digital preservation of information resources within NASRDA. 
Results
Level of Digital Competence among NASRDA Staff
Assessment of digital competence among staff of National Space Research and Development Agency was carried out using major competence dimensions relating to ICT literacy, digital communication, data analysis, problem-solving ability, and digital security awareness because these variables represent the operational competences required for effective digital preservation and sustainable management of institutional information resources within scientific digital environments. Responses obtained from the respondents revealed that staff generally demonstrated high levels of digital competence across most competence indicators examined within the study, thereby suggesting that personnel within NASRDA possess foundational technological abilities necessary for repository management, digital information organisation, and preservation of institutional digital assets. Findings further indicate that technical skills, digital communication and collaboration skills, and data analysis competence recorded stronger ratings among respondents, whereas digital security and safety competence produced relatively lower ratings compared to other competence variables assessed within the study. Pattern of responses therefore suggests that staff possess moderate to high technological capabilities required for digital preservation operations, although specialised competence relating to cybersecurity and advanced preservation practices still requires institutional improvement and continuous professional development interventions.
Table 1: Level of Digital Competence among NASRDA Staff (N = 183)
	S/N
	Digital Competence Variable
	Mean (x̄)
	Standard Deviation
	Rank
	Decision

	1
	Technical skills
	3.42
	0.81
	1st
	High

	2
	Digital communication and collaboration skills
	3.38
	0.84
	2nd
	High

	3
	Data analysis and interpretation skills
	3.31
	0.86
	3rd
	High

	4
	ICT literacy competence
	3.24
	0.89
	4th
	High

	5
	Information literacy competence
	3.18
	0.92
	5th
	High

	6
	Data management skills
	3.11
	0.95
	6th
	High

	7
	Digital problem-solving skills
	2.97
	1.01
	7th
	Moderate

	8
	Cybersecurity awareness and safety skills
	2.88
	1.04
	8th
	Moderate


Source: Field Study (2026)
Results presented in Table 1 demonstrate that technical skills recorded the highest mean score of 3.42 with a standard deviation value of 0.81, indicating strong respondent agreement regarding the presence of technical competence among staff involved in digital information management activities within NASRDA. Digital communication and collaboration skills also recorded a high mean score of 3.38, suggesting that respondents possess adequate collaborative and communication competences necessary for digital repository operations and institutional information exchange within digital preservation environments. Cybersecurity awareness and digital safety competence produced the lowest mean score of 2.88 with a relatively higher standard deviation value of 1.04, indicating wider response variation and comparatively weaker competence in digital security management among respondents. Findings therefore reveal that NASRDA staff generally possess high digital competence levels, although competence gaps remain visible within areas relating to digital security awareness and advanced digital problem-solving capabilities requiring targeted institutional capacity-building interventions.
Relationship between Digital Competence and Digital Preservation Effectiveness
Relationship between digital competence and effective digital preservation of information resources was examined using Pearson Product Moment Correlation because the study sought to determine whether significant associations exist between competence dimensions possessed by staff and preservation effectiveness within NASRDA digital environments. Correlation analysis became necessary because preservation effectiveness within repository systems depends strongly on the ability of personnel to manage digital technologies, organise institutional information resources, maintain repository quality, and support long-term accessibility of preserved scientific records within technologically sensitive information systems. Statistical analysis therefore focused on determining the strength, direction, and significance of relationship existing between digital competence scores and digital preservation effectiveness scores obtained from respondents across the selected NASRDA centres.
Table 2: Pearson Correlation Analysis between Digital Competence and Digital Preservation Effectiveness
	Variable Pair
	Correlation Coefficient (r)
	p-value
	Decision

	Digital Competence Score vs Preservation Effectiveness Score
	0.312
	0.000*
	Significant


*Significant at 0.05 level
Source: Field Study (2026)
Results presented in Table 2 reveal that digital competence recorded a correlation coefficient value of 0.312 with digital preservation effectiveness, indicating the existence of a moderate positive relationship between the two variables examined within the study. Positive direction of the relationship suggests that improvements in staff digital competence are associated with corresponding improvements in preservation effectiveness across NASRDA digital preservation systems and repository environments. Probability value of 0.000 further indicates that the relationship is statistically significant at 0.05 significance level because calculated p-value remained lower than the accepted significance threshold. Findings therefore support rejection of the null hypothesis which stated that no significant relationship exists between digital competence and effective digital preservation of information resources within NASRDA. Statistical outcome consequently confirms that digital competence contributes significantly toward accessibility, sustainability, reliability, and preservation efficiency of institutional digital information resources managed within NASRDA digital repository environments.
Predictive Influence of Digital Competence on Digital Preservation Effectiveness
Predictive influence of digital competence on digital preservation effectiveness was further examined because the study intended to determine whether competence dimensions possessed by staff significantly predict preservation outcomes within NASRDA digital repository systems and institutional information management environments.  Analysis focused specifically on determining coefficient of determination, beta coefficients, and significance values because these statistical indicators provide clearer understanding regarding predictive strength and contribution of digital competence toward effective digital preservation outcomes.
Table 3: Multiple Regression Analysis Showing Predictive Influence of Digital Competence on Preservation Effectiveness
	Variable
	Beta (β)
	t-value
	Sig.

	ICT Literacy
	0.284
	3.117
	0.002

	Information Literacy
	0.263
	2.964
	0.004

	Data Management Skills
	0.341
	4.012
	0.000

	Cybersecurity Awareness
	0.219
	2.538
	0.012



	
Model Summary
	
Value

	R
	0.558

	R²
	0.311

	Adjusted R²
	0.297

	F-value
	19.844

	Sig.
	0.000


Source: Field Study (2026)
Results presented in Table 3 reveal that digital competence dimensions collectively produced a coefficient of determination value of 0.311, indicating that approximately 31.1 percent of variations observed within digital preservation effectiveness were explained jointly through ICT literacy, information literacy, data management skills, and cybersecurity awareness among NASRDA staff. Regression model also produced an F-value of 19.844 with significance value of 0.000, thereby indicating that the regression model remained statistically significant for predicting digital preservation effectiveness within NASRDA digital repository environments. Data management skills recorded the strongest beta coefficient value of 0.341 with significance value of 0.000, indicating that data management competence emerged as the strongest predictor of preservation effectiveness among the competence dimensions examined within the study. ICT literacy also demonstrated strong predictive influence with beta coefficient value of 0.284, while information literacy and cybersecurity awareness similarly produced statistically significant predictive contributions toward preservation effectiveness among respondents. Findings therefore establish that digital competence significantly predicts effective digital preservation of information resources within NASRDA because competence dimensions collectively contribute toward repository accessibility, preservation sustainability, reliability, and long-term management of institutional scientific information resources.
Discussion of Findings
Findings from this study demonstrated that digital competence significantly influences effective digital preservation of information resources within National Space Research and Development Agency because respondents generally exhibited moderate to high levels of ICT literacy, information literacy, data management skills, and digital communication competence capable of supporting repository administration and long-term preservation of institutional scientific information resources. Strong ratings recorded for technical skills and digital communication competence suggest that staff members within NASRDA possess foundational technological adaptability necessary for managing digital repositories, maintaining institutional information systems, and supporting preservation activities within technologically intensive scientific environments. Technical adaptability remains important for repository sustainability because digital preservation systems continuously experience software upgrades, technological migration, metadata restructuring, and changing information management procedures requiring personnel capable of adjusting effectively to new technological demands without weakening accessibility and repository continuity. Sambo et al. (2022) similarly explained that digital literacy competence contributes significantly toward effective digital information management because information professionals operating within modern digital systems require continuous technological capabilities supporting repository management and digital service delivery. Findings therefore reinforce the argument that institutions possessing technologically competent personnel are more likely to maintain stable repository systems capable of preserving institutional information resources effectively across changing technological environments and preservation conditions.
Results also revealed the existence of a statistically significant positive relationship between digital competence and effective digital preservation, thereby confirming that improvements in professional competence contribute directly toward stronger preservation outcomes relating to accessibility, sustainability, repository reliability, and preservation efficiency within institutional digital systems. Relationship identified within this study demonstrates that preservation effectiveness depends strongly on human operational capability because repository infrastructures cannot function effectively when personnel responsible for managing preservation systems lack sufficient competence supporting digital information organisation, technological administration, and institutional repository maintenance.
 Findings correspond with observations made by Areo et al. (2023), who argued that preservation of digital materials depends heavily on professional competencies because repository management activities require specialised technical abilities supporting long-term maintenance and accessibility of institutional digital resources. Similar alignment also exists with Bamgbose et al. (2025), who explained that repository trustworthiness depends strongly on management quality and institutional preservation structures capable of ensuring reliability and accessibility of digital repositories
Regression analysis further established that digital competence significantly predicts effective digital preservation of information resources because competence dimensions collectively explained meaningful variations observed within preservation effectiveness across NASRDA digital environments. Data management skills emerged as the strongest predictor among the competence variables examined within the study, thereby indicating that ability to organise, classify, retrieve, secure, and maintain digital information resources contributes significantly toward repository sustainability and long-term accessibility of institutional scientific datasets. Strong predictive influence of data management competence demonstrates that digital preservation effectiveness depends heavily on systematic handling of institutional information resources because repositories containing poorly organised digital records often experience retrieval difficulties, metadata inconsistencies, accessibility problems, and preservation inefficiencies affecting long-term institutional usability. Odigie et al. (2024) similarly observed that metadata practices improve discoverability and scholarly visibility because systematic information organisation strengthens repository accessibility and institutional information management quality.        Findings therefore suggest that scientific agencies operating data-intensive environments such as NASRDA require stronger investment in professional data management competence because effective handling of scientific information resources contributes directly toward preservation continuity, institutional memory sustainability, and long-term accessibility of nationally important scientific records generated through technological research operations.
              Cybersecurity awareness also demonstrated statistically significant predictive influence on digital preservation effectiveness because preservation systems operating within digital environments remain vulnerable to cyber threats, unauthorised access, technological attacks, data corruption, and information manipulation capable of weakening repository trustworthiness and institutional confidence in digital preservation infrastructures. Significance of cybersecurity competence identified within this study therefore suggests that preservation effectiveness extends beyond repository accessibility because sustainable digital preservation also requires personnel capable of protecting institutional information resources against technological vulnerabilities affecting integrity, authenticity, and reliability of preserved digital records. Bamgbose et al. (2025) explained that repository trustworthiness depends strongly on repository integrity and secure information management systems because users can only depend on preservation infrastructures when institutional repositories demonstrate reliability and stable protection of digital information resources. 
Findings from this study therefore contribute to growing discussions surrounding digital resilience within African information environments because institutions operating scientific repositories increasingly require preservation personnel capable of combining technological competence with cybersecurity awareness supporting long-term protection of institutional digital assets. Strong cybersecurity competence consequently improves institutional trust, strengthens data integrity, and supports digital resilience necessary for sustaining preservation systems within scientific organisations operating under rapidly changing technological conditions.
International relevance of this study becomes particularly important within African digital preservation discourse because many developing-country institutions continue to invest heavily in technological infrastructures without corresponding attention directed toward competence development and professional capacity building necessary for sustaining long-term digital preservation systems. Scientific agencies across Africa increasingly generate large volumes of digital scientific datasets, requiring preservation systems capable of supporting national development planning, research continuity, environmental monitoring, and institutional memory preservation, therefore findings contribute significantly toward scientific data governance discussions within developing countries because effective preservation of scientific information resources depends not only on technological acquisition but also on professional competence capable of ensuring accessibility, integrity, reliability, and sustainability of digital repositories supporting long-term institutional and national information needs.
Recommendations
The researcher therefore recommended the following from the finding of this study below:
1. Continuous professional training should be organised regularly for librarians, ICT personnel, and records managers in order to strengthen digital preservation competences and improve repository management practices within the agency.
2. Digital preservation certification programmes should be encouraged for personnel handling institutional repositories because specialised competence development can improve preservation quality and repository sustainability.
3. Cybersecurity structures and staff awareness programmes should be strengthened continuously in order to improve data integrity, institutional trust, and protection of scientific digital resources against technological threats.
4. Metadata standardisation practices should be implemented across NASRDA digital repositories because consistent metadata structures improve accessibility, discoverability, and long-term management of preserved information resources.
5. Institutional digital preservation policy should be developed and enforced in order to provide structured guidelines supporting sustainable preservation practices, repository management, and long-term accessibility of institutional scientific information resources.

Conclusion
This study established that digital competences significantly predict effective digital preservation of information resources within National Space Research and Development Agency because ICT literacy, information literacy, data management skills, and cybersecurity awareness contributed meaningfully toward repository accessibility, reliability, sustainability, and preservation efficiency within the institution’s digital preservation environment. Results further demonstrated that preservation sustainability depends strongly on human capacity because repository systems require competent personnel capable of managing technological infrastructures, organising institutional information resources, and protecting digital repositories against operational and technological threats affecting long-term preservation outcomes.      Technological investment alone therefore remains insufficient for sustainable digital preservation because effective repository management and long-term accessibility of scientific information resources depend heavily on professionally competent personnel operating within institutional digital environments.
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Appendix
Department of Library and Information Science,
University of Abuja, FCT.
May, 2025.	
Dear Respondent,
Digital Competences as correlates of Digital Preservation of Information Resources.
I am a postgraduate student of the above department currently carrying out a study on the above title in partial fulfillment for the award of Master’s Degree in Library and Information Science. Your accurate and quick responds to the attached questionnaire would help me to accomplish my study effectively and without delay.
It would be appreciated if the questionnaire is objectively completed. All information supplied would be treated in confidence and used only for the purpose of this study.
Thank you for your co-operation.
Yours faithfully,
            Danjuma Hussaini Idris

QUESTIONNAIRE
DIGITAL COMPETENCES AS CORRELATES OF DIGITAL PRESERVATION OF INFORMATION RESOURCES QUESTIONNAIRE (DCCDPIRQ)
INSTRUCTIONS
Tick [    ] appropriately.
SECTION A:  Demographic-data.
1. What is the name of your center?
NASRDA HQTRS      [      ] (b) CGG Toro    [     ] (c) ZASTAL Kano [     ]
2. Geo-political zone:
a. North Central [     ] (b) North East [     ] (c) North West [     ]
3.	Department / Unit:	
         (a)  Library [   ] (b) Media   [    ] (c) Registry   [    ] (d) ICT [     ]		
Section B:	 Level of digital competence among NASRDA staff
4.    What is your level of digital competences?
Keys
L - Low, M - Medium, H - High
	S/NO.
	LEVEL OF DIGITAL COMPETENCES
	L
	M
	H

	a.
	Technical skill
	
	
	

	b.
	Data analysis and interpretation skill
	
	
	

	c.
	Digital communication and collaboration skill     
	
	
	

	d.
	Digital problem solving
	
	
	

	e.
	Digital security and safety skill	
	
	
	



Section C: Current practices and tools used for digital preservation at NASRDA
5. Which digital preservation strategies does your center practice/adopt?
Key: A = Available, NA = Not available.
	S/NO
	DIGITAL PRESERVATION STRATEGIES
	A
	NA

	a.
	Migration
	
	

	b.
	Encapsulation
	
	

	c.
	Refreshing
	
	

	d.
	Replication
	
	

	e.
	Normalization
	
	

	f.
	Emulation
	
	

	g.
	Technology preservation
	
	

	h.
	Use of standards
	
	



6.     What file formats do your library adopts for saving/storing digital information resources?
Key: A = Available, NA = Not available.
	S/NO.
	FILE FORMAT
	A
	NA

	a.
	 Adobe PDF
	
	

	b.
	Open file format
	
	

	c.
	Microsoft
	
	

	d.
	ASCII
	
	

	e.
	PDF/A
	
	



1. What digital preservation software does NASRDA use for digital preservation?
Key: A = Available, NA = Not available
	S/NO.
	PRESERVATION SOFTWARE
	A
	NA

	a.
	Lockss
	
	

	b.
	Greenstone
	
	

	c.
	Dspace
	
	

	d.
	Fedora
	
	

	e.
	E-print
	
	



Section D:	Challenges hindering effective digital preservation of information resources in   NASRDA
8.     What are the challenges faced in digital preservation information resources in
NASRDA?
Keys: SA= Strongly Agreed, A=Agreed, SD=Strongly Disagreed, D=Disagreed. 
	S/NO.
	CHALLENGES FACED IN DIGITAL PRESERVATION
	SA
	A
	D
	SD

	a.
	Lack of digital preservation policy
	
	
	
	

	b.
	Lack of infrastructure
	
	
	
	

	c.
	Inadequate professionals
	
	
	
	

	d.
	Technology obsolescence
	
	
	
	

	e.
	Poor maintenance culture
	
	
	
	

	f.
	Technophobia 	
	
	
	
	

	g.
	Inadequate power supply
	
	
	
	

	h.
	Inadequate fund
	
	
	
	

	i.
	Legal and ethical challenges
	
	
	
	

	j.
	Data security
	
	
	
	

	k.
	Scalability
	
	
	
	


        
[bookmark: _GoBack]Section E:	Strategies to enhance digital competences for better preservation outcomes
9. What are the strategies employed in other to enhance digital competences for better preservation outcomes
Keys: SA= Strongly Agreed, A=Agreed, SD=Strongly Disagreed, D=Disagreed. 
	S/NO.
	STRATEGIES
	SA
	A
	D
	SA

	a.
	Training and development
	
	
	
	

	b.
	Collaboration and knowledge sharing	
	
	
	
	

	c.
	Investing and upgrading of infrastructures & resources
	
	
	
	

	d
	Policy and procedure development
	
	
	
	

	e.
	Continuous monitoring and evaluation
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