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Abstract— In this paper, development of high level
model of a framework for automation of National
Grant Management System (NGMS) is presented. The
National Grant Management System (NGMS) is based
on a hierarchical organizational structure that has the
beneficiaries at the lowest level and the National Grant
Management System Organization (NGMO) at the top.
In the hierarchical structure, the NGMO is a body that
coordinates the disbursement of grants by Non-
governmental Organizations (NGO) across the nation.
The NGOs establish cluster of beneficiaries where each
cluster has a cluster head (or cluster coordinator) along
with a set of directors and beneficiaries. The key
functional components of the NGMS are presented
along with the high level design of each of the
functional units. The disbursement of the grant is
centrally coordinated and funds are transferred from
disbursement account of the NGMO directly to the
various accounts of the registered and verified
beneficiaries and directors at the cluster level. Also,
funds are transferred from disbursement account of
the NGMO directly to the various project accounts of
registered clusters, NGOs and also to the project
account and other service account of the NGMO. In all,
the framework presented a feasible organizational
structure and account management procedure that can
be employed in the development of web-based
application for automated management of grant
disbursement across the nation.
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1. Introduction
Over the years, grant has been a major means of providing
aids to the poor and also to fund certain projects that will
enhance the standard of living in various nations across the
globe [1,2,3,4,5]. The donor agencies for grants in most
cases require transparent disbursement procedure and
possible feedback on how the funds are disbursed to the
target beneficiaries or projects [6,7,8,9,10,11]. In this wise,
automation through the use of globally accessible software
platform is required. This will enable the grant donors to

Philip M. Asuquo

Department Of
Electrical/Electronic And
Computer Engineering,
University of Uyo, Akwa Ibom
State Nigeria

access and monitor the grant disbursement process in real-
time.
Generally, in Nigeria, most grants are disbursed by Non-
Governmental Organizations (NGOs) who organize the
beneficiaries in groups called clusters [12,13,14,15]. The
NGOs are usually set up to address different social
challenges and some of them have websites for
communicating to the various stakeholders
[16,17,18,19,20,21,22,23,24,25,26,27,28,29,30]. Also, the
NGOs use the websites and other means to reach out and
solicit for grants to fund their projects. However, the need
to account for these grants has necessitated the
involvement of various regulatory agencies in the
disbursement process. The lack of known procedure at the
national level has caused undue delays in the grant
disbursement process [31,32,33,34,35]. As such, in this
paper, the authors seek to proffer solution by developing a
high level model of a framework for automation of
National Grant Management System (NGMS). The details
of the framework is presented in such a way that web-
based software solution that is accessible to key
stakeholders across the globe can be developed. The
framework captured the concerns in the grant
disbursement management at the national level.
2. Development of the Model
2.1 The organogram of the National Grant
Management System (NGMS)
The National Grant Management System (NGMYS) is based
on a hierarchical organizational structure. In the
hierarchical structure, there is a National Grant
Management System Organization (NGMO) which is a
body that coordinates the disbursement of grants by Non-
governmental Organizations (NGO) across the nation. The
NGOs establish cluster of beneficiaries where each cluster
has a cluster head (or cluster coordinator) along with a set
of directors and beneficiaries.
The organogram of the National Grant Management
System (NGMS) based on the grant distribution from the
NGMO perspective is presented in Figure 1. At the top of
the National Grant Management System (NGMS)
organogram is the NGMO which has money voted for its
NGMO projects. Apart from the NGMO project, money is
voted for other NGMO activities and oversight functions.
Also, the NGMO has all the NGOs under its control.
Down the line of the organizational structure for grant
disbursement management (Figure 1), each NGO has
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money voted for the NGO project. In addition, each NGO
has a group of clusters under its control. As such, money is
voted to each NGO for the coordination role it plays over
the clusters.

Similarly, each cluster has money voted for the cluster
project which is different from the money voted for each

cluster director and each beneficiary in a cluster. At the
same time, each cluster has money voted for the
coordination role it plays over the cluster directors and
beneficiaries.

NGMO
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Figure 1 The organogram of the National Grant Management System (NGMS) based on the grant distribution from the NGMO

2.2 The organizational structure for the bank accounts
required for the National Grant Management
System (NGMS)

The organizational structure for the bank accounts required

for the National Grant Management System (NGMS) is

presented in Figure 2. In order to receive the money, the

NGMO, the NGO, the clusters and their directors and

beneficiaries must provide functional bank accounts which

are validated before the disbursement takes place.

Specifically, the NGMO will receive the entire grant using

its NGMO disbursement account (NGMO-DACC). Next,

the NGMO must provide two other accounts, one is the

NGMO projects account, denoted as NGMO-PBACC and

the second is the NGMO other services account, denoted

as NGMO-OSACC, as shown in Figure 2. The

perspective

disbursement is done by the NGMO from its disbursement
account NGMO-DACC) to all the other accounts, namely,
the NGMO project account, the NGMO other services
account, the NGOs project account, the cluster project
account, the cluster director’s account and the cluster
beneficiary’s account.

Accordingly, each of the NGOs must provide one account
for the NGO projects account, denoted as NGO-PBACC,
as shown in Figure 2. Furthermore, each of the cluster
under the various NGOs must provide one account for the
cluster projects account, denoted as NGOCL-PBACC, as
shown in Figure 2. Each  director in a cluster must
provide a bank account, denoted as Director-ACC and
beneficiary in a cluster must provide a bank account,
denoted as Beneficiary-ACC.
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Figure 2 The organogram of the required bank accounts for the National Grant Management System (NGMS) based on the
grant distribution from the NGMO perspective

3. The mechanism for management of the bank
accounts and database login account for the
National Grant Management System (NGMS)
In order to manage the bank account and give account of
the transactions on the bank account, the NGMO, NGO
and cluster must appoint an account management officer.
For the NGMO, the account management officer is
denoted as NGMO-AMO. For the NGO the, account
management officer is denoted as NGO-AMO. For the
cluster, the account management officer is denoted as
NGOCL-AMO.
On the other hand, the software platform that is used to
manage the grant disbursement requires login account
setup for the listed account officers. In this work, the
NGMO is expected to appoint an Admin officer for the
back end of the web-based software for NGMS. Let the
admin be denoted as NGMS_ WebMaster. Accordingly,
the NGMS_WebMaster will collect and validate personal
profile and biometric data from the various listed account

officers and create a login account with certain privileges
to access the web application and manage the bank
account transactions they are appointed to manage. The
flow diagram for setting up the system login account for
the NGMO-AMO and the loading and validation of the
two NGMO accounts (NGMO-PBACC and NGMO-
OSACC) details on the NGMS web application database is
shown Figure 3. In the flow diagram of Figure 3, it is
assumed that the NGMO-DACC, NGMO-PBACC and
NGMO-OSACC are already in existence at the bank. What
is done in Figure 3 is to provide the details of each of those
three accounts to the NGMS_WebMaster who keys the
details into the NGMS web application. The NGMS web
application has mechanism to validate the account details
from the bank Mobil application of through some third
party applications. Also, the NGMO-AMO personal and
biometric details are captured and some key data items like
BVN number, phone number and email number are
verified using some third party applications.
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Figure 3 The flow diagram for setting up the system login account for the NGMO-AMO and the loading and validation of the
two NGMO accounts (NGMO-PBACC and NGMO-OSACC) details on the NGMS web application database

The flow diagram for setting up the system login account
for the NGO-AMO and the loading and validation of the
two NGO project account (NGO-PBACC) details on the
NGMS web application database is shown in Figure 4. In
the flow diagram of Figure 4, it is assumed that the NGO-
PBACC and NGMO-DACC are already in existence at the
bank. What is done in Figure 4 is to provide the details the
NGO-PBACC accounts to the NGMS_WebMaster who
keys the details into the NGMS web application. The
NGMS web application has mechanism to validate the

account details through some third party applications.
Also, the NGO-AMO personal and biometric details are
captured and some key data items like the Bank
Verification Number (BVN, phone number and email
number are verified using some third party applications.
Similar approaches in Figure 3 and Figure 4 are used to
setup the system login account for the NGO cluster
account management office (NGOCL-AMO) as well as
upload and validate the account details for the NGO
cluster project account (NGOCL-PBACC) details.
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Figure 4.The flow diagram for setting up the system login account for the NGO-AMO and the loading and validation of the
two NGO project account (NGO-PBACC) details on the NGMS web application database

4. The mechanism for disbursement of fund to the
various project accounts
The NGMO-AMO will obtain the payment details from
the NGMO management team and then transfers the
specified amount to the respective accounts. The fund
transfer will require submission of the payment schedule
to the bank and final authorisation given to the bank to
credit the specified amount of money to the listed accounts
on the pay schedule. The flow diagram in Figure 5 shows
the flow of activities for the disbursement of fund to the
NGO project account (NGO-PBACC). The flow diagram
in Figure 5 shows that the NGMO-AMO uploads the NGO
project account pay schedule to the NGMS database which
is also forwarded to the bank. The NGO project pay

schedule is a table containing the list of the NGOs, their
respective project account details and the amount to be
credited to the respective accounts. The banks waits for a
final authorisation to pay before they can credit the
respective accounts on the pay schedule. Once, the
authorisation is given and the accounts are credited, the
transaction details are forwarded by the bank for each of
the bank accounts on the pay schedule to the NGMS
database. The NGMS database in turn forward the
payment transaction details of each account to the
respective NGO account management officer (NGO-
AMO). Any issue emanating from the payment is resolved
at this point.
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Figure 5 The flow diagram for the disbursement of fund to the NGO-PBACC.

Similarly, the flow diagram in Figure 6 shows the flow of
activities for the disbursement of fund to the cluster project
account (NGOCL-PBACC). The flow diagram in Figure 6
shows that the NGMO-AMO uploads the cluster project
account (NGOCL-PBACC) pay schedule to the NGMS
database which is also forwarded to the bank. The cluster
project pay schedule is a table containing the list of the
clusters in the various NGOs, the cluster respective project
account details and the amount to be credited to the
respective accounts. The banks waits for a final
authorisation to pay before they can credit the respective
accounts on the pay schedule. Once, the authorisation is
given and the accounts are credited, the transaction details

are forwarded by the bank for each of the bank accounts
on the pay schedule to the NGMS database. The NGMS
database in turn forward the payment transaction details of
each account to the respective cluster account management
officer (NGOCL-AMO). Any issue emanating from the
payment is resolved at this point.

The payment to the NGMO-PBACC and NGMO-OSACC
is in the same way as the NGO-PBACC and the NGOCL-
PBACC. In this case, the pay schedule uploaded include
the NGMO-PBACC and NGMO-OSACC accounts and
the payment transaction details are mail available to the
NGMO-AMO.
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Figure 6 The flow diagram for the disbursement of fund to the cluster project account (NGOCL-PBACC)

5. The mechanism for disbursement of fund to cluster
directors and beneficiaries

After the disbursement of funds to the NGMO-PBACC,
NGMO-OSACC, NGO-PBACC and NGOCL-PBACC
accounts, the disbursement of funds to the individual
beneficiaries is performed based on the flow diagram
presented in Figure 7.

First, the cluster head, through the NGOCL-AMO uploads
the registration details of the directors and beneficiaries in
the cluster to the NGMS database. Then, the NGMO-
AMO configures the NGMS database to prepare the pay
schedule for the cluster directors and the pay schedule for

the rest of the beneficiaries. The two pay schedules are
actually merged into one pay schedule per cluster. The pay
schedule for all the clusters are then forwarded to the
banks by the NGMO-AMO, as shown in Figure 7. The
NGMO-AMO issues the final authorisation to pay to the
bank. At this point the accounts are credited, the
transaction details are forwarded by the bank for each of
the bank accounts on the pay schedule to the NGMS
database. The NGMS database in turn forward the
payment transaction details of each account to the
respective account owner’s phone number, as provided in
the payment schedule. Any issue emanating from the
payment is resolved at this point.
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Figure 7 The flow diagram for the disbursement of fund to the cluster directors accounts and cluster beneficiaries accounts

6. Some Notable Issues with The Disbursement
Framework and The Solutions

Some of the issues that were observed in the end-user
evaluation of the framework are presented here along with
the solution options.
6.1 Inactive Bank Account Details
Problem:
Some beneficiaries may have inactive or incorrect account
details. As such, at disbursement point, the bank will not
be able to credit such account.
Solution:
The solution to such issue is as follows:
At the point of registration, the account details are
validated using a third party API which checks the account
number to ensure it exists and it matches with the account
name. If there is any discrepancy, such person will not be
registered for the grant. Also, when the pay schedule is
submitted to the banks, a cross validation of the accounts
is also performed and those accounts that are not capable
of being credited are noted and the persons are informed
through the phone numbers they provided with their
account details. Those people that respond and their
accounts defects are corrected are included in the final pay
schedule. However, those that their account defects are not
resolved before the specified deadly are dropped from the
pay schedule.
6.2 Multiple Registration of Directors and
Beneficiaries
Problem:
Some directors and beneficiaries may have multiple
registration with the same account or different account
details.
Solution:
The solution to such issue is as follows:
Bank accounts are tied to BVN and even name of accounts
and date of births are all tied to the accounts belonging to
the same person. As such, at the point of registration,
BVN validation of account using BVN API will be

conducted and any person with account with the same
BVN will not be allowed to register for the grant a second
or multiple times.

Also, the account number and account name verification
API will be used to ensure that no one uses another
person’s account to register on the platform. Today, phone
numbers verification API can also be used to ensure that
the beneficiary is using his/her personal number. As such,
multiple phone number belonging to one person may not
be allowed to be used on the grant registration platform.
6.3  Directors and Beneficiaries without account
numbers

Problem:

Some directors and beneficiaries may not have account
number to register for the grant.

Solution:

The solution to such issue is as follows:

Each director or beneficiary must have a phone number to
register for the grant. As regards account number, the
system liaises with the bank to use their special account
opening framework to open a special account using the
phone number. This happens when the pay schedule is
submitted to the banks and they are authorized to create
special account with phone numbers for those without
account numbers. At this point, the bank will send special
code to the phone number via SMS messaging system.
Each of those directors or beneficiaries that receive such
code are advised to go to the nearest branch of the bank to
open an account for the grant. The cost of the basic
account opening is built into the grant and will be
deducted from source when the account is being credited
with the grant money. If the director or beneficiary
responds and creates the account, the BVN and other
account verification are performed to avoid multiple
registration. Once he account is cleared of multiple
registration, the account can be credited at the instance of
the NGMO-AMO.

6.4 Omitted Accounts and Names and payment
discrepancies
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Problem:

Some directors and beneficiaries may complain that they
are omitted in the payment process. That means, their
account was not credited or the amount credited to them
does not tally with what other received.

Solution:

The solution to such issue is as follows:

The payment schedule will specify what amount each
person in a given cluster is to receive. After the
disbursement, the bank transaction details are forwarded to
the NGMS web application database where the application
use the disbursed amount and the pay schedule amount to
identify any discrepancies. Such discrepancies are noted
and the banks are notified to effect the requisite
corrections. Also, the affected beneficiaries are notified of
the discrepancies and the solution options being applied.
Also, an SMS code API is can be provided for individuals
to verify what amount they are supposed to get and what
amount they were actually paid. Also, the NGMO should
reserve some amount, say about 20% of the total some to
handle shortfall payments which the banks cannot handle
from their end.

Furthermore, there should be arrangement for
supplementary payments, to accommodate those that were
registered but not paid in the first batch of payments. At
this point, new registration is not permitted, but rather
registered but omitted persons are considered in the
supplementary disbursement.

7 Conclusion

The design of a framework for national grant management
is presented. Also, key functional components of the
National Grant Management System (NGMS) are
presented along with the high level design of each of the
functional unit. Basically, the NGMS is based on the
organizational structure whereby the benefices are
organized into clusters. The clusters are organized by non-
government organization (NGO) which reports to the
National Grant Management System Organization
(NGMO). The NGMO is the apex body at the national
level that coordinates the activities of the NGOs and the
NGO clusters. The grant is disbursed directly from the
disbursement accounts that belongs to the NGMO. Finally,
the framework made provision for handling post
disbursement issues.
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