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ABSTRACT

This study examines Sustainable Water Resource Management (SWRM) using
Water Rights Database System (WRDS). The study explores the WRDS of the
Water Resources Commission (WRC), Ghana, as a case study, for regulating and
managing water resource. It looks at the functions, strengths and weaknesses of
the WRDS; the assistance of the Invoicing Database Sub-System (IDSS); and the
need to incorporate Quality Management Assurance (QMA) into the WRDS.
Water Resource Management (WRM) has been a bane to most countries, albeit,
not excluding the devel oped ones. The Board of the World Bank therefore, taking
cognizance of the Rio Earth Summit of 1992, initiated plans in 1993 for a
framework to contain the myriads of problems associated with WRM. The WRDS
has been successfully implemented, used for capturing data, regulating and
monitoring the water resource of Ghana, and generating management reports
for decision-making activities.
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INTRODUCTION

The Government of Ghanain December 1996 enacted the Water ResourcesAct 522 to
establish a WRC to regulate and manage the utilization of water resources in Ghana
(Parliament of the Republic of Ghana, 1996). Consequently, thethen Ministry of Works
and Housing (MWH) in 1997 commissioned the Water Resources Management Sudy
(WARM) tofind waystofacilitate WRC'sresponsibility of regulating and managing Ghana's
water resourceson asustainablebasis(MWH, 1998). The WRC was subsequently, formed
in 1998 and commenced operation in 1999. The organi zation has adopted integrated,
cross-sectora and catchment-areaapproach to WRM. With thisnew approach to tackling
WRM problems, emerged the Integrated Water Resources Management (IWWRM) plans
and strategies, based on the particular environment or prevailing conditions. Accordingly,
representatives of the stakehol derswithin thewater sector constitute the board of WRC,
and areusing river-basin (land around alargeriver with streamsrunning downintoiit)
gpproach to managing thewater resource of thecountry. Thereare 4 operating departments
within WRC. Theseare: Administration/Finance, Policy/Regul ation, Engineering/Planning,
and Information Management. Some of the basins established by WRC (2006b) are:

I. Densu (Eastern Ghana): used to be the most-stressed basin, mainly from
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urbanization, pollution and land-degradation;

i. White Volta (Northern Ghana): for trans-boundary co-operation and joint
management of shared water resourceswith BurkinaFaso; and

. Ankobra (Western Ghana): pressing mining activities on the resource and
environment degradation (WRC, 2006b).

TheWRC hasamissonto regul ate and managethe sustainabl e utilization of weater
resourcesandto co-ordinaterel ated policiesby combining the core competencies, effective
participation, and monitoring aswel | asawareness crestion for socio-economic deve opment
of Ghana(WRC, 2006¢). Theorganization'svisionis* Sustainable Water Management
by All andfor All". Thevauesare: teamwork, honesty, Hardwork, punctudlity, transparency,
being responsible, and respect for others (WRC, 2006c¢). In achieving theabove, WRC's
activitiesindude:

I. Generdting, collecting, collating, storing and disseminating informeation on weter;
. Allocating, monitoring and granting of water use permit;

. Initiating and coordinating the devel opment of water regulations, and

Vil. Setting up appropriate river-basin management structures (WRC, 2006¢).

TheWater Resources Commission (WRC) hasdevel oped aWater Right Database
Sysem (WRDS) for itscore-activitiesof regul ating and managing theriver basinsin Ghana
An Invoicing Database Sub-System (IDSS) has al so been devel oped fromthe WRDS,
and since 2004 anationa water register hasbeen published annually from the database
system. The central objective of thisstudy isto evaluate the use of the Water Rights
Database System (WRDS) in Sustai nable Water Resources Management (SWRM); and
theneed toincorporate Quality Management Assurance (QMA) intotheWRDS. However,
thefollowing questionsrai sed to guidethe study.

[ What arethefunctionsof the WRDS, its strengths and weaknesses?
i What is the assistance of the Invoicing Database Sub-System (IDSS) to the

WRDS?and
i What benefitswould be derived fromincorporating QMA into the WRDS?

Approximately 97.5 per cent of water on earth issalty, and of the 2.5 per cent of
freshwater, about 70 per cent isfrozen in polar iceberg. Lessthan 1 per cent (about
0.007%) of theworld’sfreshwater isreadily accessiblefor direct human use (WHO,
2001). Nowonder about 3.4 million people, mostly children, dieannually from water-
related diseases (WHO, 2001). However, in Ghana, the country isfairly endowed with
water resources, but the present availability of 3000m?® per capitaper annumisdecreasing
dueto rapid population growth. Nevertheless, the cost of exploiting new water suppliesis
rising sharply, particularly the cost associated with abstraction and transferring water from
riversand lakesto distant places(MWH, 1998).

Itisthereforeimportant finding sustai nable management practicesto thisscarce
commodity in Ghana, especially wheretechnology can assist. Furthermore, to strategically
regul ate and manage this scarce resource efficiently and effectively is of paramount
importancefor the good-health of thecitizenry.
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Water Resour ces M anagement (WRM)?

Problemsinvolving WRM arecritical asmostly the aged; women and children arethe

vulnerable. TheWorld Bank therefore, in April 2005, formed astrong Water Resources

Management Group (WRMG) to deliver aworking paper on the growth devel opment of

Water Resource and how to champion the efficient use of water resource, dynamics of

water for growth poverty alleviation (Grey and Sadoff, 2006). Thiswas sequel to the

earlier meeting by the International Conference on Water the Environment (ICWE) in

January 1992, wherewater expertsmeetingin Dublin, Irel saw theemerging global water

resourcespictureascritical, therefore, set out four guiding principlesfor action at local,

nationa andinternationd levels. Thefour guiding principlesare;

1. Freshwater isafinitevulnerableresource, essentia to sustainlife, development
and the environment. So, the effective management of water resourcesdeemed a
holistic approach, linking water uses across the whole of acatchment areaor
groundwater aquifer;

2. Water devel opment management should be based on aparticipatory approach,
involving users, plannersand policy-makersat all levels. Thisinvolvesraising
awarenessof theimportance of water among policy-makersand thegenerd public,
where decisionsaretaken at thelowest appropriatelevel, with involvement of
usersinthe planning and implementation of water projects,

3. Women play acentra rolein the provision, management safeguarding of water.
So, the pivotd role of women asproviders usersof water guardiansof theliving
environment requires pogitive policiesto addresswomen'specific needs to equip
empower themto participateat al levelsinwater resources programs,

4, Water hasan economic vaueinal itscompeting uses should berecognized asan
economic good. Withinthisprinciple, itisvita to recognizefirst thebasicright of
all human beingsto have accessto clean water sanitation at an affordableprice.
Managing water asan economic good isanimportant way of achieving efficient
equitable use of encouraging conservation protection of water resources (ICWE,
2016).

Globally, some organi zations (both private public) the civil society have consequently,

taken up the challengetowork on WRM issuesto solving problemsof countriesaffected.

Unfortunately, literatureon WRM isvery scanty. However, for thisstudy, theliterature

review would, hopefully highlight thewhat, when, where, how and why of WRM?

Database Resour ce Management Review

Databasesare generally hel pful, especially wherethey contributeto the processing and
managing of specialized tasks. Databasesmay be developed for general use (purchased
off-the-shelf - at the counter), in-house or by acontractor for aspecific functional task.
Business Process Re-engineering (BPR) isone of the areas, where specialized databases
arerecommended for achieving dramaticimprovementsin critical, contemporary measures
of performance, such ascost, quality, service and speed to maximize val ue-added content
of businesses, thereby enhancing their competitive advantage (Hammer, 1990).
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Models for Designing Databases

Thereare 3main model sfor designing databases—Hierarchica, Network and Relational
Database Management System (RDBMYS) - but thelatter givesthe best rel ationship among
thedataelements, for example, one-to-one and one-to-many relationships. Itistherefore,
therecommended approach for devel oping databases (Ingtitute of Informeation Technology,
1996; Brookes, Grouse, Jeffery and Lawrence 1982).

Water Resource Database Systems (WRDS)

Few authors and institutions have done research and/or developed databases for
Management Information System (M1S) in WRM, rendering the environment devoid of
the needed literature. One of thefew institutionsoperating in WRM isthe Environmental
Software and Services— ESS (2007), which has devel oped an optimization database
systemfor SVRM - (basin-based). The ESS database system looksat WRM issuesin the
areasof identification, definition and classification of problems, using decision-support
systems(DSS). According tothe ESS (2007), water isakey resourceinthe Mediterranean
Region, and therefore, its efficient use and allocation are paramount to sustainable
development, especialy inthe coastal zones of the South and East, which areundergoing
fast economic devel opment, land use and demographic change.

Theoveral am of the ESSisto devel op, implement, test, critically evaluate, and
exploit aninnovative, scientifically rigorousyet practical approachto WRM toincrease
efficienciesand reconcile conflicting demands (ESS, 2007). Themost important e ements
of WRM databases are those designed to sol ve conflicting demands of water, and also
being ableto handleindividua demandsefficiently. The Demand-Management approach
of the database system istherefore, vital for WRM (UN Habitat, 2002). Liu and Stewart
(2004) dso discussobyject-oriented Decision Support System (DSS). Activitiesand actions
involve modeling for multi-criteriadecision-making in natural resource management
(including water), and for efficiency and effectivenessof the sysem. Demand-M anagement
isvital to enableabalancein the use of the resource, wherethewater availablefor supply
would be ableto meet the demand required (UN Habitat, 2002).

M ethodologiesfor Designing M anagement | nfor mation Systems(M1YS)

Eppler and Mengis(2002) review literaturein variousdomainsto examinethetheoretica
basi s of information overload discourses by analyzing, comparing various contributions
(aswdll asimpact), and to highlight current research deficitsand futuredirections. The
term information overload is often used to convey the simple notion of receiving too
much information (Eppler and Mengis, 2002). Researchers across various disciplines
havefound that the performance of anindividual correlatespositively with theamount of
informationindividual receives, upto acertain point. If further informationisprovided
beyond this point, the performance of theindividual will rapidly decline (Chewing and
Harrell, 1990 cited in Eppler and Mengis, 2002). Theinformation provided beyond this
point will no longer be integrated into the decision-making process and information
overload will be the result. Therefore, it can be implied (reasonably assumed) that
information overload isnot desirable too, in databases devel oped for WRM. However,
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detecting the point where the information overload sets-in, would not be easy for both
the developer and user. Unfortunately, theresearchers, including Eppler and Mengis(2002)
did not provide/includethisvita point inther research, and therefore, making the detection
of information overload very difficult. Kvasny and Richardson (2006) reflecting onthe
development of Critical Researchin Information Systems (CRIYS), state that during the
1990s, critical research entered aninitial period of establishing legitimacy ininformation
systemsresearch through robust theoretical and philosophical analysis. CRIStherefore,
enhancesunderstanding, useand implementation of informati ontechnol ogiesand information
systems. CRISisincreasingly relevant for several issues, especialy onglobal issues, such
asdigital inequality, socia exclusion, and the strategic location of information technol ogy
servicesby trans-national corporationsexploiting low pay, poor conditionsor cheap raw
materias(Kvasny and Richardson, 2006; Hamel, Doz and Prahalad, 1989; Ohmae, 1989).
Therefore, awell-devel oped WRM database system, based on CRISapproach, with a
DSS, and taking cognizance of Demand-Management plans, and not conveying
‘information overload’ ishighly recommendable.

Unfortunately, and serioudly | eft out of the databases or the methodol ogieslisted
above, istheimportance of Quality Management Assurance (QMA) of theresource,
which could measurethe sustainability of theresource, intermsof quality. Water Quality
Management Assurance (WQMA) therefore, isthe practice of managing theway fresh
water ismaintained to make sureit iskept at ahigh standard. Thisisdistinct from Water
Quality Control (WQC), the practice of checking the quality status of fresh water, to
makesureitisof ahigh standard (Hornby, 2000); thisiscurrently being practiced by the
Water Resources Commission (WRC). Nevertheless, the quality system improvement
concerning the procedures, processes and resources needed to implement quality
management might be established (Zhang, 1997); however, the monitoring of QMA of the
resourceisequaly important (asapreventative measure) for designing effective databases
for WRM (Osekre, 2006), asthelikelihood of the quality (of theresource) deteriorating
through useishigh. In Ghana, someof thecritica issuesof WRM relateto theunder-listed
aress.

I nadequacy of water cycledata, caused by:

a Seriousnationa weaknessesin the assessment of water bal ance components, and

b. Gapsintheavailabletime seriesdata, especially during the 1981-1983drought
affecting both hydro-meteorol ogical and hydrological sectors(EPC, 1991); and

Problemsof Water Management

a Negative impacts of water management, e.g. land use — the WARM study
reportsthat catchment degradation, where soil erosionisaprimeresult of land
degradation, from increased human activitiesisrampant in Ghana. Thisoccurs
from land-use practices of bushfires, lumbering, fuel wood harvesting and over
cultivation from the agro-ecol ogica zones. Catchment management through, e.g.
s0il andwater conservation, and treeplanting aretherefore, critical in Ghana(MWH,
1998);
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b. Water pollution—water isone of the means by which waste asaby-product of
socio-economic devel opment processisdisposed of . Disposed wastefindsits
way into surface and groundwater bodies. Also, ingppropriate use of land, which
leadsto erosion, createswater quality and sedimentation problems;

C. Disposal of domestic and municipal wastes—the capacity to handle household
and municipal garbage deteriorated except in the capital, where aprogram of
assistance from the Federal Republic of Germany hel ped to contain aserious
situation. Disposal isby incineration or by land filling. Inthe coastal aress, the
garbagefind their way into the seausualy through lagoonswhere polluted waters
are used by downstream settlements; and

d. Disposal of effluents- the major industries discharge effluentsinto water bodies
without treatment (EPC, 1991).

How Ghana approached WRM

Technologicaly, theWRDScurrently catersfor only theregulation of theWRC' smandete,
but not the management of theresource. Theideaof using the WRDSisagood starter for
tracking theactivitiesof thecommercia usersof theresource, and thereby regul ating and
monitoring them. However, the database should equally include datafor monitoring and
auditing thel WRM plang/'dtrategiesinitiated by management for reclaiming/maintaining the
resource. Thisapproach could help solveal ot of the problems being encountered; the 3rd
Research Questionstakes care of this. Thisisvital for thenation, duetothefact that alot
of water-borne and water-related diseases are rampant in the country. A good WQMA
policy would help to eradi catethis canker of water-borne diseasesprevaent inmost rural
settlements, where potablewater isnot available, but groundwater through bore-holes.
Socio-economic inputs on settlers along the banks of the river basinswhen captured
periodicaly intothesystem could hel pto effectively monitor/audit the management activities
ontheresource.

Water Resource Stakeholders

The'ingtitutiona principle’ dealswith stakeholders of WRM issues (country and trans-
boundary activities) - (World Bank 2005). The WRC ismanaged by commissioners(board)
of stakeholdersinthewater sector, with most having their activitiesimpinging onthe WRC's.
The Danish International Devel opment Agency (Danida) supported the activities of the
WRC with anintegral component of a5-year (2004-2008) Water Supply and Sanitation
Program Sector (WSSPS) 11 facility (Niras-Danida, 2004). Thestrategic elementsof the
component indirectly supported the WRC through the Water ResourcesInformation Services
(WRIS) institutions, namely: Water Research Institute (WRI) - groundwater and water
quality monitoring; Hydrologica Services Department (HSD) - river syslemsmonitoring;
and GhanaM eteorological Agency (GMA) - rainfall and evaporation monitoring. These
are data-generating Organi zationswithin thewater sector of Ghana. Other stakeholders
are: The GhanaWater Company Limited (GWCL) and Irrigation Devel opment Authority
(IDA) - potable (drinking) and freshwater (irrigation) water supply agenciesrespectively.
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They abstract fresh-water for their operations, and aretherefore, customersto WRC,; the
Community Water and Sanitation Agency (CWSA) - peri-urban and rural water supply
for the country through the operation of borehole/groundwater use of water; the
Environmental Protection Agency (EPA), Mineral Commission (MC) and the Forestry
Commission (FC) - partnerswith the WRC in managing the environment of Ghana; and
VoltaRiver Authority (VRA) - in charge of the VoltaL ake/River from which the country
generatesitshydro-eectric power (WRC, 2006a). Someof thetrans-boundary stakeholders
in partnership with the WRC include: the Direction Générale de I’ Inventaire des
RessourcesHydrauliques (DGIRH) of BurkinaFaso - facilitating the processtowardsa
more equitable and sustainable international WRM of the VoltaBasin, and the World
Consarvation Union (IUCN) project - improving trans-boundary coordination, management
and Water Governancein theVoltaRiver basin, commonly known by itsFrench acronym,
PAGEV (Projetd Améioration de la Gouvernance de I’ Eaudans le Bassin de la
\olta) - (PAGEV, 2005).With apopul ation growth rate of 2.5% per year, thebasinis
continually becoming stressed asaresult of human activities (PAGEV, 2005).

METHOD

To enableagood exploration of the WRDS, asampling strategy of convenienceand quota
was used for the research. By this strategy, senior members selected from convenient
Departmentswithinthe WRC wereinterviewed in-depth, using semi-/ungtructured methods
and questionnaire, to gather the necessary datafor the research (Blaxter, Hughes and
Tight, 2001). By this approach the major and sub-questions set for the research were
achieved. The data so collected was subjected to qualitative (grounded theory) and
quantitative (descriptive and cross-tabul ation, using astatistical modeling package, ' SPSS
for Windows') analyses— (Blaxter, Hughes and Tight, 2001). Asthe research wasto
evaluate the use of the WRDSin WRM in Ghana, athorough investigation was adopted,
necessitating more open and closed questionsfor collecting the primary data(M organ and
Smircich, 1980). SeeAppendix 2 for the Questionnaire.

A sampleof 10 out of 14 senior members of the Organization was used for the
research. Thisgivesasampleframework of 71.4%, which wasassumed to be quitegood
for thestudy. The primary dataso collected wastriangulated against datafrom the systems
and operations manual swritten for the database software. Theface-to-faceinteractions
(semi-/unstructured interview), between the researcher and the respondentsuncovered a
lot of rich qualitative primary data, astherespondentsled theinterview and therefore,
volunteered alot of information (Blaxter, Hughesand Tight, 2001; Daft, 2003; Coul son-
Thomas, 1993). Secondary datawas collected from the annual reports of WRC, water
stakehol dersin Ghana, newspapers, libraries, and database systemsfor WRM.

Thedatacomplemented the primary datagathered, and was subjected to quaitative
and quantitative analyses. Though the secondary datawas helpful, however it produced a
longer time on learning the objectives of the research as compared to the primary data
(Bishop, 2007). The grounded theory approach was adopted for the analysis because
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WRM isnot extensively researched, and as such, athorough analysisof coding to identify
the categories of dataand their properties was needed. This produced inductive and
deductiveresultsthat were used for making interpretations.

RESULTSAND DISCUSSION

The primary bio-datagathered indicatesthat 60% of the respondentswere malewhile
40% werefemde. Thisgavearatio of 3:2, indicating afair distribution of the gender used
for the study. Therespondentswere senior membersof the WRC, indicating ahigh-level
source of the primary data, and therefore giving the research the needed importanceand
reliability. Magjority of the respondentswerein the age-group 21-30 yearswhile 30%
wereinthe40 and above age-group; unfortunately, 31-40 yearsage-group was not covered
by thisresearch. The 70%, age-group 21-30 respondents being young indicates a better
futurefor WRC. The 30% respondentsin the over 40 age-group would surely mentor the
younger 70% for abrighter future of the Organization. Of course, thiswould only be
possibleif theyounger senior memberswould bewilling to stay and work for WRC, and
not changejobsfor better remuneration. Triangulating the primary datawith the secondary
reveal ed that the WRD Sdevel oped for the WRC wasimplemented in June 2001 (WRC,
2001).
Some of the obj ectives of the database system areto:
[ Design acustom-made database system to capture the data collected on water
usersin Ghang;
i Producethe necessary reportsrequired from the systemto effectively manage the
resource; and
i Produce asimple and workabl e database for use by the WRC (WRC, 2001).
Thecustom-made database captureswater-rightsdatainto thesysemto efficiently/
effectively managethewater resource of Ghana(WRC, 2001). The WARM study enjoined
the WRC toidentify water resource users and makethem apply/contributein theform of
annual chargesfor themanagement of theresource (MWH, 1998). In order therefore, to
keep comprehensiveand reliableinformation onthe users, adatabase sysemwasdevel oped
for the effective regulation and management of the resource. Hence, the WRDSisa
compuiterized database system to regulate and monitor theactivitiesof usersof theresource.

Featuresof the WRDS

The WRD Shas been devel oped in Microsoft-Accessand Visua Basic. Itismade up of
tables, schemaforms, queriesand reports. Thereare 19 data-tables congtituting thetable
view; 13 datacapturing mediaforming the schemaform view; 10 queriesfor the query
view and 3 reportsfor thereport view (WRC, 2001).

Processing dataon the WRDS

TheTable 1(seeAppendix 1) indicatesthat 70% of therespondentsarefamiliar with the
database, while 30% are not familiar. 70% of staff familiarity with the database makesit
important for accomplishing thefollowing tasks/activities: report generationisthe most
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popular (40%), data capturing (30%), database maintenance (20%), and water regulation
(10%) (Table 2). The 70% respondentswho are familiar with the database attest to the
fact that it meetstheir needs (Table 3). It istherefore, not surprising that 100% of the
respondents (including those not familiar with thedatabase) know the objectives/functions
of theWRDS (Table4). Thefunctionsgiven by therespondentsare: water monitoring
(40%) isthe most popular, report generation (30%), water regulation (20%) and for
analysis(10%) (Table5 and figure 1). Furthermore, 60% of the respondentsare aware
that system manual s have been written for the WRDS, while 40% cannot tell (Table6);
and again 70% are aware of operations manual for the WRDS, while 30% cannot tell
(Table7).

ComparingtheActivitiesand Functionsof theWRDS

Juxtapos ng thefunctionssupplied by therespondentsagainst the activitiesthe respondents
scored for the database indi catesthat “ Water Monitoring’ isnot apopular activity withthe
respondentswho really usethe database. Rather, * Report Generation’ appearsin both
responsesfor activitiesand functions of the database. * Report Generation’ (40%), which
isthe most popular activity the databaseisused for by the respondents, isalso the2nd
most popular function. It has a mean frequency of 35% [(40+30)/2] usage when the
activitiesand functionsare combined, and therefore, themost popul ar activity/functionthe
softwareisbeing used for.

Limitationsof theWRDS

Table8reportsonthelimitationsof the system; 80% vouched for no limitation, while 20%
responded for limitations. The 20% gavethelimitationsas* few staff useit’ and‘ not fully
operationa’ (Table9). When probed further for why ‘ the databaseisnot fully operationd’,
itwasrevealed that it iscurrently not interactive, but rather being used as stand-alone
(installed separately on different computer machineswithout any communication between
them). The connection between the 2 limitationsaboveisimmediately established, asfrom
theforegoing, not al the staff would have accessto the database, and therefore, only ‘few
staff usethe software’ . However, thisinteractive problem isserioudy being addressed by
the WRC.

The Benefits of the WRDS

All therespondentstestified to the benefitsof the WRDS (Table 10); they gavethe benefits
as. report generation (47%) isthemost popul ar, water monitoring (27%), water regulation
(20%), and flexibility of use(6%0) (Table11 andfigure2). For the 3rd time, therespondents

view onthe WRDSproduced * Report Generation” asthe most important/popul ar benefit,
and withthescoreof 47%. Thereis‘noli€ therefore, that management of the WRC has
been using the database system in generating reportsfor decis on-making activities. Apart
from thefunctionswhere‘ Report Generation’ came 2nd from the respondents, it has
featured asthemost important or popular in both the activitiesand the benefitsthe database
ismostly used for. Thisshowsthat the database has been generating the necessary reports
for management’ sdecison-making activities.
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Success of the WRDS

Finally, for the success of theWRDS, 90% scored for * successful’ while 10% scored for
‘very successful’ (Table 12). From the above, thereisno gainsaying that, the databaseis
very useful for the Organization.

I nvoicing Database Sub-System (IDSS)

Triangulating the primary datawith the secondary revealed that the | DSSdevel oped for
the WRC wasimplemented in March 2003. The database system has been devel oped to
collect, store, processand print quarterly invoicing information on registered water users
in Ghana. To devel op an effective system to meet the needs of the WRC, amenu comprising
seriesof processing tasks has been designed for the above system. Thel DSShas been
developed in Microsoft-Accessand Visual Basic. It isuser-friendly and very easy to
operate (WRC, 2003). The Information Technology Department hasal so designed pre-
printed formsfor printing theinvoices. TheAccounts Department therefore, monthly and/
or quarterly, generatestheinvoicesthat are sent to thewater usersinforming them of their
indebtednessto the WRC. Useful information onregistered water usersaretransferred
fromthe WRDSto the | DSSfor the processing of theinvoices.

Assistance of the IDSSto the WRDS

Therespondents familiarity with the databasewas only 20%for ‘ Yes and 80%for ‘No’
(Table 13). Theactivitiesthe databaseisused for as provided by the 20% are: ‘ invoice
preparation’ (13%), and ‘ tracking no-payment users’ (7%) (Table 14). The 20% attested
that the | DSSmeet requirements- Table 15.Though the use of the databaseis not popular
withinthe WRC (asonly 20% responded for familiarity); however, 50% of therespondents
scored the assistance of the IDSSto the WRDSas* Important’ ; and surprisingly, the other
50% respondents scored the assistance as* Strongly Important’ (Table 16), signifying the
usefulnessof theinvoicing databasefor generating revenuefor the WRC. Thehigh success
(50% as* Important’ and 50% as* Strongly Important’) scored by the respondentsfor the
invoicing databaseisnot strange, despite thelow patronage. Thisisso, becausefinancial
databasesare normally restricted for use, except the Accounting Department. Controls
put on such databases aretherefore, important, so asto prevent fraud. The assi stance of
the IDSSto the WRDS, and then its contribution generally to SWRM istherefore, very
important. The effective revenue mobilization by an Organization, suchasWRC isvery
crucid toachievingitsmandate. Therevenue generated would enabl ethe WRC to undertake
itsnumerous projectstasks of regulating and managing the country’ swater resourcesin
additionto meeting itsother costs.

Benefitsto bederived from incor porating* WQMA intothe WRDS

Therespondents answersto the question ‘ what do you know/understand by WQA' were
laudable despite the fact that most of them were hearing thetermfor thefirst time. The
answersthat emerged from the categorization (of responses) are: ‘ ensuring good quality
statusof theresource’ (46%), ‘ ensuring sustainability of theresource’ (31%), ‘ managing
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tasks/activitiesfor good quality of theresource’ (15%), and water quality management
framework (WQMF) (8%) (Table 17 and Figure 3). Thefirst threeanswersseem alike,
sincethey convey themessage of * managing tasks/activitiesto ensuregood quality of the
resourcefor sustainability’. The 4th answer was* water quality management framework
(WQMF). Thisisalead to the next question; unfortunately, it scored theleast, 8%. Asa
matter of fact, socio-economic dataisoneof theinputsrequired for WQMEF. It wasnot a
surprisetherefore, that al therespondentsscored* Yes for thequestion * can socio-economic
dataonwater usersmeasure WQA ? (Table 18). Theexplanationsgiven by therespondents
asto how socio-economic datamay beused for measuring WQA are; living standards are
related towater cleanliness(60%); the environment determinesquality of life (20%); data
isindicator for measuring the pressure/condition of the resource (10%); and WQMF
requires socio-economicinputs(10%) (Table 19 and figure4). All therespondentsreplied
‘Yes tothequestion‘ 1sWQA relevant for SWVRM’ ? (Table 20).

Furthermore, when the question was posed * what contribution canit provide' ?
The answersreceived from the respondentswere: measure/prevent quality degradation
(45%); ascertain whether the WRM plans are okay for managing the resource (45%);
and serveasan auditing tool for WRM plansfor better results (10%) (Table21 andfigure
5). All theresponsesare very good, and point to thefact that WQA isreally relevant for
SWVRM. Finally, when the respondentswere asked ‘ doesthe WRD Sincorporate WQA' ?
They dl answered*No'. Asdl therespondentswerein favour of therel evance of WQMA
to SWRM, the concept can be investigated further to determine the socio-economic
parameters/inputs needed for monitoring and managing the sustainability of theresource.

Quantitative Test (using a statistical modeling package)
Using aquantitativetest, SPSSto further determinetherel evancy of WRDSto regulate
and manage WQMA of water resourceleadsto Cross Tabulating ‘ Iswater quality assurance
relevant for SWRM’ against * What contribution can WQA provide . The outcomewas
(Yes) ‘WQA is relevant for SWRM’, as it can be used to ‘ measure/prevent quality
degradation’ (scoring4), ‘ audit management plansfor better results (scoring 4), and possibly
‘ascertain whether the IWRM plans are okay’ (scoring 2) (Table 23). The above
quantitativeanays sindicatesthe usefulness of incorporating QMA into the WRDSfor the
holistic regul ation and management of the resourceto render aSWRM for the country.
Theresultsof thefindingsfrom both the quditativeand quantitativeanayses(socid
constructivism and positivism respectively) point to theinterpretation that incorporating
QMA intothe WRDS would enlargethe scope of the database system. The WRDStherefore,
would becomeholistic, versatile and providethe synergy for management to monitor the
regulation, manage and sustain theresource (Bryman and Bell, 2007). Thefindingsare
also good enough to answer the 3 main research questions, and thereby achieving the
central objective of theresearch. Thereisthe need for further research on the socio-
economic parameters needed for monitoring the WQMA framework, and devel opment of
the necessary database systems. These are however, beyond the scope of thisproject.
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CONCLUSIONAND RECOMMENDATIONS

The WRD Shas been successfully implemented in the WRC, and as at September 2015,

266 freshwater users have beenregistered in the country and, with 107 drilling license

users. Thefindingsreved ed that management of the WRC.:

I Isfamiliar with the WRDSof the organization,

. Mostly use the database to generate management reportsfor decision-making
activities, capturing data, regul ating and monitoring theresource, and

. Seethe database as successful (90% successful and 10% very successful).

However, as alimitation, it was found out that the database is currently not
interactive, and being used as a stand-alone and therefore, few staff have accesstoit.
Thisishowever, serioudy being corrected by the WRC. The IDSSproducestheinvoices
for billing thewater users. The databaseismostly used by the Accounts Department to
generatemonthly and/or quarterly invoicesfor theregul ation and management of theresource.
Thesuccessof thedatabaseisvery high (despiteitscontrolled use), and assistsgrestly the
WRDSin generating revenue for achieving the WRC’s mandate. WQMA isaconcept,
whichissupposed to use socio-economic inputs (on water users) to monitor the WWRM
plansand strategiesfor managing theriver basin. It would dso serveasaninternd audit of
the IWRM plang/strategies.

Thesuccessful completion, implementation, liverunning of theWRDSat the WRC,
isatestimony for effectiveteamwork in the Organization. Effectiveteamwork embraces
commitment, communication, empowerment, creetivity openness (Capozzoli, 2006), but
when group dysfunctional behaviour prevails, it leadsto schedulesdlipping, cost over-
running, output quaity diminishing project failing (Kloppenborg and Petrick, 1999). WRM
isquiteanew concept of regulating managing river basins. Asanew concept, therefore
not researched much, getting theright literaturefor extensivereview wasvery difficult.
Thishasreflected in the literature on Ghana' s WRM, with most of them writtenin the
1990s. Thisgivesan opportunity for thoseinthewater environment to research extensvely,
whichwould cresteanichefor them. The WRDShas been successfully implemented at the
WRC,; thereisthe need to incorporate water quality management (WQM) of theresource
intothe WRDS

Table 1: Water Rights Database (WRDS): Familiarity withWRDS
Options Frequency ValidPercent Cumulative Percent
Yes 7 70 70

No 3 0 100
Source: Survey, 2015

Table2: WRDS: ActivitiesWRDSisused for

Activitiesprovided Frequency ValidPercent CumulativePercent
Capturing Data 3 30 30
Generating Reports 4 40 70
Maintenance 2 20 90
Water Regulation 1 10 100

Source: Survey, 2015
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Table3: WRDS: Did WRDS meet requirements

Options Frequency Valid Percent CumulativePercent
Yes 7 70 0
No 0 0 0

Source: Survey, 2015

Table4: WRDS: Knowing of Objectives/Functions

Options Frequency  Valid Percent Cumulative Percent
Yes 10 100 100
No 0 0 100

Source: Survey, 2015

Table5: WRDS: Objectives/Functionsof WRDS

Functions Frequency ValidPercent Cumulative Percent
Water Monitoring 8 40 40
Water Regulation 4 20 60
Report Generation 6 30 90
For Analysis 2 10 100

Source: Survey, 2015

Table 6: WRDS: Availahility of system manual
Availability Frequency ValidPercent CumulativePercent

Yes 6 60 60
No 0 0 &
Can't Tell 4 40 100

Source: Survey, 2015

Table7: WRDS: Availability of operations manual
Availability Frequency ValidPercent CumulativePercent

Yes 7 70 70
No 0 0 70
Can't Tell 3 0 100

Source: Survey, 2015

Table8: WRDS: Limitations/Weaknesses of the WRDS

Options Frequency Valid Percent CumulativePercent
Yes 2 2 2
No 8 0 100

Source: Survey, 2015

Table9: WRDS: List limitations of the WRDS (the 20% -Yes at Table 8)

Limitation Frequency Valid Percent CumulativePercent
Few staff useit 1 10 10
Not fully operational 1 10 20

Source: Survey, 2015

Table10: WRDS: Benefits/Strengths of the WRDS

Options Frequency Valid Percent CumulativePercent
Yes 10 100 100
No 0 0 100

Source: Survey, 2015
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Table11: WRDS: List benefitsof WRDS

Benefits Frequency ValidPercent CumulativePercent
Water Monitoring 4 27 z

Water Regulation 3 2 a7

Report Generation 7 47 A
Flexibility of use 1 6 100

Source: Survey, 2015

Table 12: WRDS: Describe success of theWRDS

Options Frequency Valid Percent Cumulative Percent
Strongly Unsuccessful 0 0 0
Unsuccessful 0 0 0
Uncertain 0 0 0
Successful 9 0] 0]

Very successful 1 10 100

Source: Survey, 2015

Table 13: Invoicing Database Sub-System (IDSS): Familiarity with IDSS
Options Frequency Valid Percent CumulativePercent

Yes 2 20 2

No 8 80 100

Source: Survey, 2015

Table 14: IDSS: ActivitiesIDSSisused for (the 20%-Yesat Table 13)

Activities Frequency Valid Percent CumulativePercent
Invoice preparation 2 13 13
Tracking non-payment users 1 7 2

Source: Survey, 2015

Table15: IDSS: Did IDSS meet requirements

Options Frequency Valid Percent Cumulative Percent
Yes 2 2 2

No 0 0 2
Source: Survey, 2015

Table16: IDSS: Describe assistance of IDSStoWRDS

Options Frequency Valid Percent Cumulative Percent
Strongly unimportant 0 0 0
Unimportant 0 0 0
Uncertain 0 0 0
Important 5 0 0
Strongly important 5 0 100

Source: Survey, 2015

Table 17: Water Quality Assurance (WQA): Meaning of WQA
M eaningsProvided Frequency Valid% Cumulative%

Ensuring good quality 6 46 46
Managing for good quality 2 15 61
Ensuring sustainability 4 3 R
Quality management framework (WQMF) 1 8 100

Source: Survey, 2015
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Tablel8: WQA: Can socio-economic water-users data measure WQA

Options Frequency Valid Percent CumulativePercent
Yes 10 100 100
No 0 0 100

Source: Survey, 2015

Table19: WQA: If Yes, explain (from Table 18)

Explanationsprovided Frequency Valid % Cumulative%
Environment determinesquality of life 2 20 20
Living standards relate to quality of life 6 60 80
Indicator for measuring condition of water 1 10 0
WQMF requires socio-economic inputs 1 10 100

Source: Survey, 2015

Table 20: WQA: Relevance of WQA to Sustainable Water Resources Management
Options Frequency ValidPercent CumulativePercent

Yes 10 100 100

No 0 0 100

Source: Survey, 2015

Table21: WQA: If Yes, provide the contributionsit can give

Contribution provided Frequency Valid% Cumulative%
Prevent quality degradation 5 45 45
Ascertain whether IWRM plansareokay 5 45 90
Audit management plans for better results 1 10 100

Source: Survey, 2015

Table22: WQA: DoesWRDS incorporate WQA

Options Frequency Valid Percent Cumulative Percent
Yes 0 0 0
No 10 100 100

Source: Survey, 2015

Table 23: What Contribution can WQA Provide

Measure/Prevent  Ascertain whether  Auditing of

Quality the IWRM Management Plans
Degradation plans are okay for Better Results Total
Water Quality Assurance is
Relevant for SWRM 4 2 4 10
Total 4 2 4 10

Source: Survey, 2015
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Fig. 1. Functionsof the Water Rights Database System
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Fig. 4: Why Socio-economic data on water users can measure Water Quality Assurance
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REFERENCES

Bishop, L. (2006). A Proposal for Archiving Context for Secondary Analysis. Methodological
Innovations Online: Defining context for qualitative data, 1 (2), 10-20.

Blaxter L., Hughes C. and Tight M. (2001). How to Research (2nd edition). Buckingham: Open
University Press.

Brookes C. H. P, Grouse P. J., Jeffery D. R. and Lawrence M. J. (1982). Information Systems
Design. Australia: Prentice-Hall.

Bryman, B. and Bell, E. (2007). Businessresearch methods (2nd edition). New York: Oxford University
Press.

Capozzali, T. (2016). How to Succeed with Self-directed Work Teams. Retrieved from https://
www.highbeam.com/doc/1G1-141707369.html. Accessed on April 25, 2016.

International Journal of Finance and Management in Practice, Volume 4, Number 1, June 2016 16
ISSN: 2360-7459



Coulson-Thomas, C. (1993). Transforming the Company (2nd edition). London: Kogan Page L td.
Daft, R. L. (2003). Management (6th edition). U.S.A.: Verbilt University, South-Western, adivision of
Thomson Learning.
Environmental Softwar e Services(2016). Waterware: AWater Resources Management Information
System. Retrieved from http: //mww.ess.co.at/WATERWARE. Accessed onApril 25, 2016.
Eppler, M. J. and Mengis, J. (2002). The Concept of Information Overload: A Review of Literature
from Organization Science, Accounting, Marketing, M1S Related Disciplines. The Information
Society, |ISSN: 0197-2243.

Environmental Protection Council (1991).Ghana Environmental Action Plan, Vol. 1, Accra: EPC.

Grey, D. and Sadoff, C. (2006). Water for Growth Development: A Theme Document of the 4th World
Water Forum. Retrieved from www.geog.ox.ac.uk/staff/dgrey.html. Selected Publications.

Hamel G., DozY.L.andPrahalad C. K. (1989). Collaborate with Your Competitors—Win. Harvard
BusinessReview, 67 (1), 133-134.

Hammer, M. (1990). Reengineering Work: Don’t Automate, Obliterate. Harvard Business Review,
104-111

Hornby, A. S. (2001). Oxford Advanced Learner’s Dictionary (6" edition). Oxford: University Press.

International Conference on Water the Environment (2016). The Dublin statement on Water
Sustainable Development. Retrieved from http://mww.wmo.int/pages/prog/hwr p/documents/
english/icwedece.html. Accessed April 25, 2016

I nstitute of I nfor mation Technology (1996). Infotec. Accra IT.

Kloppenborg, T. J. and Petrick, J. A. (1999). Leadership in Project Life Cycle Team Character
Development. Project Management Journal, 30 (2), 6-8.

Kvasny, L. and Richardson, H. (2006). Critical Research in Information Systems: L ooking Forward,
L ooking Back. Information Technology and People, 19 (3), 196-202.

Liu, D.and Sewart, T. J. (2004). Object-Oriented Decision Support System Modeling for Multicriteria
Decision Making in Natural Resource Management. Computers and Oper ations Research, 31
(7), 985.

Ministry of Works and Housing (1998).Ghana’s Water Resources: Management Challenges
Opportunities. Accra: MWH.

Morgan, G. and Smircich, L. (1980). The Casefor Qualitative Research. Academy of Management
Review, 5 (4), 491-500.

Niras-Danida (2004). Integrated Water Resources Management Component of the Danida-Assisted
WSSPSII. Accra: Danida

Ohmae, K. (1989). The Global Logic of Strategic Alliances. Harvard Business Review, 67 (2), 143-154.

Osekre, N. A. (2006). Promoting Quality Assurance in the Production Industry. The Daily Graphic
(Ghana), 28 June 2006, p. 7.

Parliament of the Republic of Ghana (1996). Water Resources Act 522. Accra: Assembly Press.

Projetd’ Améioration delaGouver nancedel’ Eaudansle Bassin delaVolta (2005). Improving Water
Governance in the Volta River Basin. Ouagadougou: PAGEV.

UN Habitat (2002). Water Dem Management Practice. Johannesburg: UN Habitat.

Water Resour ces Commission (2001). Water Rights Database System. Accra: WRC.

Water Resour ces Commission (2003). Invoicing Database Sub-System. Accra: WRC.

Water Resour ces Commission (2006a). Annual Report. Accra: WRC.

Water Resour ces Commission (2006b). Ghana Water Update. Accra: Hallel.

Water Resour ces Commission (2006c¢). Mission Satement. Accra: WRC.

World Health Or ganisation (2016). WHO World Water Day Report. Retrieved from http: /mmamiwho.int/
water_sanitation_health/takingcharge.html. Accessed on April 25, 2016

Zhang, Z. (1997). Developing a TQM Quality Management Method Model, (Systems, Organisations
Management (SOM)). Retrieved from https://core.ac.uk/download/files/153/6909085.pdf.
Accessed on June 22, 2015.

International Journal of Finance and Management in Practice, Volume 4, Number 1, June 2016 17
ISSN: 2360-7459



