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Abstract

The study assessed the economic consequences of the hydrographic data deficit to Nigeria’s economy.
Nigeria's maritime sector, encompassing 217,313 km? of Exclusive Economic Zone (EEZ) and an 853
km coastline, faces profound economic challenges stemming from inadequate hydrographic data
infrastructure, outdated maritime equipment as well as understaffing which have greatly undermined
the prosperity of the sector. The study used mixed methodology; the population for the study was 160
while stratified purposive sampling was used in administering the questionnaire and the Krejcie and
Morgan table of sample size determination was used thus the sample size for the study was 112.
Moreover, from the administered questionnaire, 92 questionnaires were retrieved for data analysis.
Survey data was analyzed using SPSS Version 29 and R 4.3.1. Findings reveal that Nigeria loses
approximately $4.7-5.4 billion annually due to hydrographic data deficiencies, comprising $4.2-4.8
billion from oil theft facilitation, $180-240 million in elevated insurance premiums, $85-110 million in
reactive pipeline maintenance and $45-65 million from navigational accidents. Stakeholder consensus
(93%) indicates that Blue Economy development remains constrained without enhanced hydrographic
foundations, while institutional analysis reveals persistent gaps despite the establishment of NHA in
2022 and acquisition of modern assets like NNS LANA and NNS OCHUZO. The study identifies
three critical constraints: insufficient EEZ coverage (<35% surveyed to International Hydrographic
Organisation (IHO) S-44 standards), institutional fragmentation with 72% reporting poor inter-
agency data sharing and severe human capacity shortages affecting 89% of operations. Public-private
partnership willingness (78%) suggests viable pathways for accelerated capability development.
Recommendations include legislative action for data sharing mandates, establishment of a National
Hydrographic Training Institute, phased vessel acquisition through innovative financing and
implementation of an Integrated Maritime Data System. The research concludes that addressing
Nigeria's hydrographic deficit represents not merely a technical challenge but a strategic economic
imperative with potential for substantial returns across maritime security, commercial efficiency and
sustainable development.

Keywords: Hydrography, Maritime, Data deficiency and Economic Consequence

INTRODUCTION

Globally, the maritime sector is a potentially economic driving sector that thrive to strengthen
international trade. International Hydrographic Organisation (IHO, 2024) reiterated that
approximately 90% of internationally traded goods travel by sea, with safe and efficient
maritime transport fundamentally dependent on accurate hydrographic data. Beyond basic
navigation, hydrography underpins emerging maritime sectors including offshore renewable
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energy, submarine telecommunications, marine spatial planning and climate adaptation
strategies.

Contemporary understanding of hydrography has transformed from a technical navigation
aid to foundational economic infrastructure. Globally, hydrographic data supports
approximately $5.4 trillion in maritime trade annually while enabling emerging sectors like
offshore renewable energy, seabed mining and marine biotechnology (IHO, 2024). The United
Nations Decade of Ocean Science for Sustainable Development (2021-2030) explicitly
identifies comprehensive seafloor mapping as essential for achieving Sustainable
Development Goal 14 (Life Below Water).

For Nigeria, hydrographic data assumes particular importance given its dual economic
structure: continued hydrocarbon dependence (85% of export earnings) alongside emerging
Blue Economy aspirations. Inadequate hydrographic information simultaneously
compromises existing revenue streams while constraining diversification efforts - a
vulnerability compounded by Nigeria's security challenges in the GOG, designated by the
International Maritime Bureau (IMB) as a persistent piracy hotspot despite recent tactical
improvements (IMB, 2024).

Nigeria's institutional response to hydrographic challenges has evolved significantly since the
establishment of the Nigerian Naval Hydrographic Office in 1964. The creation of the National
Hydrographic Agency (NHA) through Act 6 of 2021 represented formal recognition of
hydrography's strategic importance, consolidating previously fragmented responsibilities
across naval, regulatory and commercial entities. Subsequent developments include the
acquisition of NNS LANA in 2021, NNS OCHUZO in 2024 in late 2025 and increased
production of electronic navigational charts under the Nigerian Charting Scheme.

Despite these advancements, operational realities reveal persistent capability gaps. Nigeria's
EEZ remains predominantly unsurvey to contemporary standards, with less than 35%
covered by modern multi-beam surveys (NHA, 2024). Human capacity constraints limit the
effective utilization of available assets, while institutional fragmentation between Navy
(NHA), Nigerian Maritime Administration and Safety Agency (NIMASA), and Nigerian Ports
Authority (NPA) creates coordination challenges in data collection, processing and
dissemination.

Moreover, from the aforementioned economic consequences and hydrographic deficit in the
maritime sector, the study has the following specific objectives; to examine the current
hydrographic data coverage and quality in Nigeria and also to examine the economic
consequence of hydrographic data deficiency in Nigeria.

Therefore, the study has discussed and examine the current hydrographic data coverage and
quality in Nigeria and also examine the economic consequences of hydrographic data
deficiency in Nigeria as well as maritime governance in the contexts of developing economies,
examining how data deficits create market failures with cascading sectoral impacts.
Moreover, it also provides the first comprehensive economic impact assessment of Nigeria's
hydrographic data deficit, integrating stakeholder perspectives with financial data across
multiple sectors. It offers evidence-based recommendations for policymakers, maritime
agencies and private sector stakeholders, with particular relevance for nations facing similar
challenges in the GOG region.
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Moreover, the study considered the implications behind hydrographic data deficiency and its
economic consequences a great challenge that have hinder the growth of the maritime sector
and its economic prosperity in Nigeria, thus the study provides statistical indices as well as
academic window that addresses many research recommendations.

Maritime is a term that compasses anything that has to do with large water bodies like oceans
and seas, which comprises of several activities such as sea navigation, cargo shipping, marine
fishing, marine crude oil extraction etc. The maritime sector contributes approximately 4.2%
to Nigeria's Gross Domestic Product (GDP), though this figure (4.2% to GDP) substantially
underrepresents its indirect contributions through hydrocarbon exports, port operations and
coastal livelihoods (National Bureau of Statistics, 2024).

Hydrography is the branch of applied science that deals with measurement and description
of the physical features of oceans, seas, coastal areas and lakes as well as with the prediction
of their changes over time for the primary purpose of safety and navigation and in support of
all other marine activities including economic development, security and defense, scientific
research and environmental protection. (IHO, 2017). In other word Hydrography is the
measurement of various physical characteristics of the oceans (or other waters) such as bottom
depth, currents and waves. Although hydrographic surveys were traditionally carried out in
order to produce navigation charts, nowadays such surveys are used in many applications
from the oil and gas industry, to leisure activities and the fishing industry” (International
Federation Hydrographic Society, {IFHS} 2023). Ezeonu's (2023) political economy analysis of
Niger Delta oil theft identifies sophisticated networks exploiting geographical complexities
and monitoring gaps. His research estimates annual losses between $3.2-7.8 billion for 2022-
2024, with methodological improvements accounting for refined measurement techniques.
Crucially, Ezeonu identifies unmapped waterways and inadequate subsea monitoring as key
enabling factors, creating what he terms "hydrographic impunity zones" where illicit activities
concentrate with reduced detection risk.

Adedeji et al. (2024) institutional analysis examines how Nigeria's maritime security
architecture remains constrained by persistent data deficiencies. Their research documents
operational limitations: while surface monitoring capabilities have improved through
regional cooperation initiatives like the Yaoundé Architecture, subsea and coastal monitoring
remain hampered by inadequate bathymetric data and limited surveillance technologies.
They note particular vulnerabilities in the Niger Delta's approximately 5,000 km? network of
creeks and estuaries - precisely where illicit activities concentrate.

MATERIAL AND METHODOLOGY

Study Area

The study area comprises of Nigeria's maritime sector, encompassing 217,313 km? of Exclusive
Economic Zone (EEZ) and an 853 km coastline (Federal Ministry of Marine and Blue Economy,
2024). With regards to the territorial water bodies of Nigeria, from the aforementioned figures
that captured the extends of Nigeria's maritime territory as well as the coastline
measurements are critical in discussing hydrographic data issues and maritime security and
safety.

Sample Size and Sampling Technique

The study used quantitative and qualitative research methodology thus, The total population
for the study was 160 while Krechie and Morgan table for sampling size determination was
used to determine sample size which is 112 Moreover, stratified purposive sampling (senior
management, middle management and technical specialist of the selected organisations
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considered during the survey) was used in administering the questionnaire and 112 copies
of questionnaire was administered while 92 questionnaires was retrieved for data analysis
while Twenty-eight semi-structured interviews were conducted with key informants selected
through maximum variation sampling from survey respondents who indicated willingness
for follow-up engagement. Moreover, the study advances mixed-methods approaches to
maritime governance analysis, demonstrating how stakeholder perspectives and financial
data provide complementary insights when systematically integrated. Empirically, it
provides comprehensive impact assessment across sectors, while practically it offers
evidence-based recommendations addressing both immediate losses and longer-term
development constraints. The data was analyzed using descriptive statistics and the results
were presented in form of charts, tables and bar graphs, the aforementioned method of data
analysis was adopted from the works of Ezeonu's (2023) and Adedeji et al. (2024).

RESULTS AND DISCUSSION
The socio-economic characteristics of the respondents covered in the study include: sex, cadre
and sector affiliations.

SEX

= Male = Female

Figure 1.1 Sex Distribution of respondent

Gender distribution reflected maritime sector where 79% of the respondents are male while
21% are female. Thus, from the aforementioned percentage it is obvious that the maritime
sector majorly occupied by men that may be attributed to the facts that men are naturally
stronger than women and also because of their ability to endure and handle every situation.
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Respondent by sector
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Figure 2: Distribution of respondent based on sectors that participated in the Study

The chart in figure 2 reveals the percentage of respondents who have participated in the study,
oil and gas industry was the mostly represented due to the facts that, the industry has so many
units and sections while the least represented sector in the study was the regulatory agencies.
Human capacity constraints receive consistent emphasis across institutional analyses.
Nigeria's hydrographic workforce remains critically limited, with estimates suggesting 65 - 80
certified hydrographers against requirements  exceeding 300 for comprehensive EEZ
management (Adedeji & George, 2024). Training infrastructure is similarly constrained, with
university programs at University of Lagos and University of Port Harcourt producing
approximately 35 graduates annually against estimated requirements of 100+.

Okon's (2024) assessment of NHA's first four years” documents both progress and persistent
challenges. Achievements include the development of Nigeria's first Electronic Navigational
Chart (ENC) cell for Lagos approaches, training of 45 hydrographic personnel through
international partnerships and establishment of quality management systems aligned with
IHO standards. However, Okon notes ongoing limitations in operational coverage (targeting
only 8% of EEZ annually versus 20% required for comprehensive coverage within decade)
and institutional integration (with Navy retaining significant hydrographic assets and
personnel).
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Staff position hierarchy

= Senior management = Middle management = Technical specialist

Figure 3: Distribution of Respondent by their Cadre in maritime sector.
Source: Author’s compilation, 2025

Figure 3 display the position of workers in their respective cadre (i.e. hierarchy of leadership),
senior management were the most (42%) represented in study this was due to the facts the top
management have more to offer to the study because their position in their respective
organization through accessibility to available data in their organizations while the least (20%)
represented are the technical specialist which are the junior staff which by default they hardly
get access to data. Therefore, their contributions to the findings of the study is minimal
compare to the top managements.

Data Sources and Access Patterns

Despite increased national chart production, dependence on external data sources remains
substantial. The table 1 below shows primary data sources by sector: The persistent reliance
on international charts (62% overall, 83% in shipping) despite national production efforts
suggests either coverage gaps, accessibility barriers or confidence issues regarding national
data. National Hydrographic Agency (NHA, 2024) reiterated that lack of data coverage in the
maritime sector is still impeding progress and economic prosperity of Nigeria. Interview
insights revealed all three factors operating simultaneously. An offshore installation manager
explained: "For our deep-water operations beyond the continental shelf, Nigerian charts
simply don't exist at appropriate scales. We must use international products by necessity.
Even in shallower waters, we often cross-reference multiple sources because we've
encountered too many discrepancies in national products."

Table 1: Data Sources and Access Patterns across sectors

Data Source Overall Usage Navy/NHA Oil/Gas Shipping Regulatory
@ (b) (©) (d) (e) (®)
International charts (UKHO, etc.) 62% 45% 71% 83% 50%
Nigerian official charts 58% 82% 52% 44% 64 %
Private/commercial surveys 41% 18% 67% 39% 29%
Historical naval charts 37% 55% 28% 22% 36%
Real-time vessel data 52% 41% 58% 78% 43%

Source: Author’s compilation, 2025
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The persistent reliance on international charts (62% overall, 83% in shipping) despite national
production efforts suggests either coverage gaps, accessibility barriers or confidence issues
regarding national data. Interview insights revealed all three factors operating
simultaneously.

An offshore installation manager explained: "For our deep-water operations beyond the
continental shelf, Nigerian charts simply don't exist at appropriate scales. We must use
international products by necessity. Even in shallower waters, we often cross-reference
multiple sources because we've encountered too many discrepancies in national products."
Ezeonu's (2023) reiterated on the problem of over reliance on international data source, that
seriously undermined the prosperity of the maritime sector in Nigeria. Accessibility emerged
as a significant constraint. A maritime insurance specialist noted: "Even when NHA produces
new data, distribution channels are unclear and often slow. Critical updates might take
months to reach end-users through official channels, while informal networks circulate
information faster but with questionable reliability."

Current State of Hydrographic Data Coverage and Quality

Survey data reveals critical deficiencies in Nigeria's hydrographic data coverage. When
respondents were asked to estimate the percentage of Nigeria's EEZ surveyed to IHO S-44
Order 1a standards (the highest international standard for nautical charting), responses
indicated widespread recognition of substantial gaps.

Table 2: Geographic Coverage Assessment

Estimated Coverage Percentage of Respondents Sector Variation (Range) Remarks
@ (b) (©) (d)
<15% 28% Navy/NHA: 22-35%
15-30% 41% Oil/Gas: 38-44%
31-45% 19% Shipping: 40-46%
46-60% 9% Academia: 15-25%
60% 3% Regulatory: 30-38%

Source: Author’s compilation, 2025

Table 2 reveals that the modal response (41%) estimated 15-30% coverage, while 69% believed
coverage was below 30%. These perceptions align with documentary evidence: NHA's 2024
Annual Report indicates that approximately 32% of Nigeria's EEZ has been surveyed to
modern standards, with another 24% covered by surveys conducted before 2010 that require
significant updating. The variance across sectors reflects differential access to information,
with Navy/NHA and academic respondents providing more conservative estimates based on
institutional knowledge.
"We operate along Nigeria's coast with what I call 'Swiss cheese charts' some areas
with excellent modern data surrounded by vast areas with information from the 1970s
or simply marked 'unsurvey." This forces us into conservative navigation practices that
increase costs and risks."

Data Currency and Reliability

Accurate and reliable data are key in determining the progress and prosperity of a nation
while inadequate data on the other hand may affects economy of a nation thus, data reliability
received critical assessment and thorough investigations. Moreover, figure 4 reveals that 51%
of the respondents reporting "frequently, (27%) occasionally, (13%) report quarterly and 10%
give their report annually encounter discrepancies between charted information and actual
conditions. Moreover, Perkovic, et al. (2024) reiterated that the significance of accurate and
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reliable hydrographic data cannot be over emphasized in the maritime sector, considering the
global economic development especially blue economy that is thriving in this 21century.

Updated Data Report

= Frequently = Occasionally = Quarterly = Annually

Figure 4 reveals the frequency of report
Source: Author’s compilation, 2025

Economic Implications of Hydrographic Data Deficiency
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Figure 3: numbers of barrel lost annually due to oil theft

Figure 3 revealed the annual barrels of crude oil wasted through oil theft and sea piracy, in
the year 2023 approximately about 139000 barrels were lost due to oil theft in the maritime
corridor of Nigeria, although in 2025 there is an indication of slide declined because of security
machineries adopted. Moreover, direct Financial Losses from Oil Theft: Analysis of NEITI and
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NNPCL data for 2023-2025 indicates persistent, substantial losses from oil theft facilitated by
hydrographic monitoring deficiencies. Moreover, the Survey respondents strongly associated
these losses with hydrographic deficiencies. When asked what percentage of offshore oil theft
is enabled by inadequate hydrographic monitoring, responses indicated significant perceived
causality. in the same vein Adedeji et al. (2024) reiterated that inadequate hydrographic data
is one of fundamental factors that continue to increase the rate of financial losses that is
attributed to oil theft and sea piracy in the maritime sector and also create serious setback in
addressing maritime security challenges.

CONCLUSION

This comprehensive study demonstrates that Nigeria's hydrographic data deficit imposes
substantial and multidimensional economic costs, conservatively estimated at $5.35-6.54
billion annually. These impacts extend beyond direct financial losses to include systemic
inefficiencies, opportunity costs from constrained Blue Economy development and strategic
costs related to regional positioning and maritime governance effectiveness. Moreover,
National Hydrography Agency, Nigerian Navy and other sister agencies needs to regularly
and accurately reports and dispatch hydrographic data that will significantly underpins the
maritime sector, blue economy and also attracts huge economic investments due available
economic opportunities in the maritime sector.
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