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ABSTRACT

Scholars of natural resource governance argue that national and local
governments must engage ordinary community members. When
ordinary community members access information about the utilization
of natural resource revenue and get an opportunity to provide feed-
back, the revenue management improves. In this article, the authors
engaged Ghanaians through a spatial crowdsourcing platform for their
opinion about petroleum management revenue in Ghana. The parti-
cipants accessed the platform via their mobile phones and completed
a survey on their opinions about petroleum revenue management, the
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Free Senior High School program, and their priority areas for petro-
leum revenue funding in Ghana. The results suggest that ordinary
community members, and particularly women, seemed less informed
about the management of petroleum revenue in Ghana. Furthermore,
Ghanaians’ opinions regarding their prioritized projects for petroleum
revenue funding vary geographically. The authors conclude that deci-
sion-makers can use spatial crowdsourcing to engage ordinary com-
munity members in natural resource revenue management.

1. Introduction

Scholars of natural resource governance argue for citizen engagement for better revenue manage-
ment in resource-rich countries (Johannes et al., 2015; Lujala et al., 2020; Maconachie, 2016; Ogbe &
Lujala, 2021). The overarching argument is that when ordinary community members, that is,
inhabitants without any leadership or privileged position have access to information about the
utilization of natural resource revenue and an opportunity to provide feedback, the revenue
management improves. Moreover, since several scholars recognize spatial crowdsourcing as
a tool for informing and collecting opinions from people at specific locations (Alonso, 2013;
Howe, 2006; McCall & Minang, 2005; Ogbe & Lujala, 2021; Walden-Schreiner et al., 2018), we
used it to engage Ghanaians on the management of the Annual Budget Funding Amount (ABFA) in
Ghana.

The ABFA is the portion of petroleum revenue that finances community and national develop-
ment projects in Ghana (T. K. Stephens, 2019). Ghana enacted the Petroleum Revenue
Management Act (PRMA) in 2011 with institutions and mechanisms to manage the petroleum
sector and its revenue. The PRMA requires the Ministry of Finance and the Public Interest and
Accountability Committee (PIAC) to inform and collect opinions from Ghanaians on the manage-
ment of the ABFA.
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With almost a decade’s existence of the PRMA and the PIAC, there is literature, for example, on
the challenges of the PRMA (T. K. Stephens, 2019) and the promotion of accountability and
transparency in the ABFA management (Sefa-Nyarko, Okafor-Yarwood, & Boadu, 2021). To the
best of our knowledge, there is no previous research on the geography of Ghanaians’ opinions
regarding the ABFA management. Hence, we want to contribute to this knowledge gap. Identifying
the geography of Ghanaians’ opinions regarding the ABFA could help PIAC, for instance, to better
engage Ghanaians across the country. As a case for this inquiry, we chose the Free Senior High
School (SHS) program, which absorbs all fees for all senior high school students in Ghana and is
fully financed from the ABFA for three reasons. First, the Free SHS is national. It covers all the fees
(admission, tuition, accommodation, feeding, utility - electricity and water, and textbooks) for all
senior high students across the country. Second, it is the government’s most prioritized item with
funding from the petroleum revenue. From 2017 to 2019, it had received about half (US$243 mil-
lion) of the US$501 million utilized from the ABFA (PIAC, 2020). Third, it is widely advertised
(through government communications, radio, television, newspapers, and social media) and
debated in Ghana; so, we assume most Ghanaians will be aware of it and have an opinion about it.

We used Surveyl123 for ArcGIS from Esri to create a multimedia-based spatial crowdsourcing
questionnaire survey and engaged Ghanaians across the country. The survey participants accessed
the platform via their mobile phones and completed a survey that probed their level of information
about the petroleum revenue spending and the Free SHS program, satisfaction with the Free SHS
program, and their priority areas for petroleum revenue funding. We pursued three research
questions (RQs):

RQI: To what extent are Ghanaians informed about the management of petroleum revenue and the
Free SHS program, and to what extent does their level of being informed vary geographically?

RQ2: To what extent are Ghanaians satisfied with the Free SHS program, and to what extent does
their level of being satisfied vary geographically?

RQ3: What priority areas of ABFA funding are most important to Ghanaians, and to what extent do
their prioritized areas vary geographically?

This article contributes to literature and practice in three ways: first, the results show that
national and local governments as well as civil society organizations can use spatial crowdsourcing
in engaging citizens to collect feedback on petroleum revenue utilization. For instance, in our case,
spatial crowdsourcing helped us to identify what projects Ghanaians prioritize for petroleum
revenue funding. Second, it makes a case for a broader consideration regarding citizen engagement
in general and identifies which population groups’ voices need inclusion in the management of
natural resource revenue. Third, it adds to the existing literature on citizen engagement in natural
resource governance by exploring the use of spatial crowdsourcing in the management of petroleum
revenue.

The article proceeds as follows. Section 2 provides background for spatial crowdsourcing and the
ABFA. Section 3 describes our method and data. Section 4 presents our analyses, results, and
discussion. Section 5 concludes with a brief reflection on our methodology.

2. Background
2.1 Spatial crowdsourcing

Spatial crowdsourcing is the engagement of nonscientific community members in the collection,
analysis, and dissemination of environmental, social, and other spatiotemporal information (To et al.,
2014). According to Zhao and Han (2016), spatial crowdsourcing registers participants’ precise
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locations and lets them complete assigned tasks, such as sending text, pictures, audio, or other
location-specific information. Hence, for any spatial crowdsourcing task, a device incorporating
a positioning system to record locations is necessary (Miao et al., 2016). In the broader sense, spatial
crowdsourcing is the combination of volunteered geographic information - using the Internet to
create, assemble, and disseminate geographical information (Goodchild, 2007) and citizen science -
the academic community engaging the public actively in academic work (Doyle, David, Li, Luczak-
Roesch, Anderson, & Pierson, 2019).

The use of spatial crowdsourcing spans from natural resource management to non-resource-
related issues. McCall and Minang (2005), Walden-Schreiner et al. (2018), and Jarvis et al. (2015)
used spatial crowdsourcing to engage community members in forestry management, nature con-
servation, and marine spatial planning, respectively. These studies indicate two major points about
spatial crowdsourcing: it can increase the degree of citizen engagement and improve governance of
natural resources. Spatial crowdsourcing provides citizens with relevant information on important
issues and can serve as a platform for citizens to provide input to public institutions. Thus, spatial
crowdsourcing can enhance dialogue between citizens and public institutions. Some of the notable
non-resource-related spatial crowdsourcing applications include Ushahidi, iRain, and gMission.
Ushahidi is used to report crises and human rights abuse and to monitor elections in over 160
countries (Okolloh, 2009), iRain is used to report local precipitation conditions from anywhere in
the world to the Center for Hydrometeorology and Remote Sensing at the University of California,
Irvine (To et al,, 2016), and gMission is a platform for conducting various location-based crowd-
sourcing tasks (Chen et al., 2014).

Spatial crowdsourcing can potentially engage a larger number of citizens otherwise under-
represented in traditional engagement processes. For example, compared with town-hall meetings,
media broadcasts, and oftline surveys, spatial crowdsourcing can engage more citizens and provide
a broader range of different feedbacks (Kytta et al., 2013). More so, it is faster and cheaper (Howe,
2006) and can produce data from diverse participants (Alonso, 2013). Yet, some scholars have
questioned the quality of crowdsourced data (Basiri et al., 2019; Hecht & Stephens, 2014) because of
required technology, technical skills, and voluntariness (e.g., unwillingness to volunteer due to lack
of protection and privacy in participation), and biases in representation (e.g., more urban than rural
participants). Related to biases, geotagged tweets and photos are biased toward wealthier and highly
educated areas (Li et al.,, 2013). Wealthier areas have more mapped content in OpenStreetMap
(OSM) than poorer areas (Mashhadi et al., 2013) and OSM editors are dominantly consisting of
educated, young, white males (M. Stephens, 2013). To overcome these common biases, Ogbe and
Lujala (2021) suggest that practitioners should maintain a balanced representation of the popula-
tion, consider the expertise of the potential participants, and assure the participants of their
anonymity.

Overall, spatial crowdsourcing can engage citizens in natural resource revenue management in four
ways. First, to disclose information to citizens at specific locations (McKinley et al., 2017). Second, to
collate location-specific information and opinions from citizens (Bott & Young, 2012). Third, as spatial
crowdsourcing produces spatial data, it allows for a more effective response to citizens’ concerns in
specific places (Kurniawan & De Vries, 2015). Fourth, to serve as an easy and cost-effective way for
dialogs between governments and/or other organizations and large sections of citizens. For instance,
instead of spending time and money on expensive field visits, a few employees at an organization’s
headquarters can use spatial crowdsourcing to engage citizens across the country (To et al., 2016).

2.2 The annual budget funding amount

The Annual Budget Funding Amount (ABFA) refers to the share of petroleum revenue for
developmental projects in Ghana. The Petroleum Revenue Management Act (PRMA, 2011) and
its amendment (PRMAA, 2015) established the rules and regulations governing the collection,
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allocation, and utilization of the petroleum revenue. The principal goal of the Act is to promote
transparency, responsibility, and accountability in the management of the resources to benefit all
Ghanaians (PRMA, 2011).

The PRMA assigns specific roles to two institutions - the Public Interest and
Accountability Committee (PIAC) and the Ministry of Finance - regarding the ABFA. The
PIAC is an independent body with 13 representatives from civil society, academia, religious
and traditional authorities, media, organized professional groups, and the Ghana Extractive
Industries Transparency Initiative. Its mandate is to monitor and evaluate the government’s
compliance with the Act, provide space and platforms for the public to increase its knowledge
and awareness of petroleum revenue management, improve citizens’ capability and willingness
to hold the government accountable in managing petroleum revenue, and provide an inde-
pendent assessment of the management and use of revenue (PRMA, 2011 Sections 51-57). On
the other hand, the Ministry of Finance oversees the overall management of petroleum
revenue, inclusive supervision of transfers into the ABFA, and disbursements from it. So
far, PIAC’s annual reports indicate that the government largely adheres to the PRMA with
some shortcomings like failure to strictly adhere to allocating petroleum revenues between the
current budget and future savings.

A major stipulation in the PRMA is that after a 30% disbursement to the national oil company
for its operations, the ABFA should receive about 70% of the remaining petroleum revenue. In
financing development projects across the country, the ABFA aims at maximizing economic
growth, promoting economic equality, and enhancing balanced regional development (PRMA,
2011). The ABFA can fund projects from twelve priority areas' (including agriculture, education,
health, and transportation). According to the Act, the Ministry of Finance selects the priority areas,
and in consultation with the district assemblies (the second-level administrative subdivisions in
Ghana, see Ayee (2013, p. 629) for more information). Furthermore, the ministry identifies the
projects from a maximum of four of the twelve priority areas and reviews the selected priority areas
every third year.

From 2017 to 2019, the selected priority areas were agriculture, roads, and other infra-
structure, health, and education. In this period, the ABFA received about US$ 936 million and
utilized about US$ 501 million on various projects in the country. The Ministry of Finance’s
reports (Ministry of Finance, 2018, 2019, 2020) on the petroleum revenue show that education
was the most prioritized area (about 50% of all ABFA funding), followed by roads and other
infrastructure (37%) and agriculture (11%). Health was the least prioritized area - receiving
about 3% of the total utilized ABFA. Nonetheless, the amended PRMA instructs that the
ABFA directly funds the PIAC. This is to enhance PIAC’s financial capacity, especially in
engaging Ghanaians. Accordingly, it received a total of US$ 1.6 million of ABFA funding in
this period.

2.2.1 The Free Senior High School (SHS) program

The Free Senior High School program (henceforth, the Free SHS) is a national project that has
removed all fees and expenses for upper secondary schools, including fees for boarding and meals.
With the ABFA to finance it, President Akuffo-Addo of the New Patriotic Party (NPP) declared and
launched it as a government program in September 2017 (Cudjoe, 2018; Mohammed, 2020).

At the end of 2019, the Free SHS had received 48% of the total utilized ABFA - about US
$243 million (see Figure 1). In 2017, out of the US$47 million (61% of total utilized ABFA) for the
education priority area, the government spent about US$45 million on the Free SHS. Thus, the
program utilized about 97% of the entire allocation to the education sector. In 2018, the education
priority area got almost twice its previous allocation and the program took almost all - US
$87 million (97%). In 2019, all the allocation to the education sector (US$110 million) went into
financing the program (see Figure 1).
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Figure 1. ABFA allocation and utilization, education priority area, and the Free SHS (2017-2019). The data is from the Ministry of
Finance (2020).

2.2.2 Ghanaians and the ABFA

Citizen engagement is crucial for better natural resource revenue management (Epremian et al.,
2016; Maconachie, 2016). Accordingly, the PRMA mandates the PIAC to engage Ghanaians
regarding the ABFA and demands Ghanaians to be an active and important voice in its manage-
ment (PRMA, 2011). Thus far, the PIAC has held 16 regional and 123 district engagements* and
produced 18 reports (PIAC, 2021). Additionally, researchers (Lujala et al., 2020; Mohammed &
Kuyini, 2020; Ogbe & Lujala, 2021; Tamanja & Pajibo, 2019) have also engaged Ghanaians within
natural resource revenue management.

Generally, these engagements indicate that most Ghanaians are not well informed about the
management of the revenue. Those who are, have some reservations; especially, about the manage-
ment of the ABFA (T. K. Stephens, 2019; PIAC, 2017). For example, they opine that the commu-
nity-based ABFA-funded projects’ implementation was without clear goals and objectives. Also,
some of the projects were too small and thinly spread without a transformational impact on
development, and the selection and implementation of the projects excluded community members.
Thus, one cannot tell whether the projects met the needs of the people. Regarding the Free SHS, the
concerns are mainly about the cost, sustainability, and politics (Mohammed & Kuyini, 2020). The
program is too expensive and its reliance on the ABFA makes it unsustainable (Cudjoe, 2018), and it
was politicized, rushed, and excluded consensus building in its implementation (Mohammed &
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Kuyini, 2020). However, with the proportion of the ABFA going into this program, it is crucial to
engage more Ghanaians regarding its management as it could lead to perceived fairness and trust in
the revenue management (Schroeder & Fulton, 2017).

Nonetheless, Ghana’s diversity could produce varied opinions regarding the management of
petroleum revenue. Ghana is diverse geographically in terms of party politics and rural-urban
dichotomies (Agyei-Mensah & Owusu, 2012; Churchill & Danquah, 2020). Concerning party
politics, largely, the Ashanti and Eastern regions affiliate more to the governing NPP and the
Volta, Oti, and the northern regions tilt toward the opposition National Democratic Congress
(NDC) (Asante & Gyimah-Boadi, 2004; Kim, 2018; Osei, 2013). Moreover, regarding the rural-
urban spatial dichotomies, mostly, the urban areas in Ghana have higher socio-economic amenities
than the rural areas. The rural population is mostly dependent on subsistence agriculture whereas
the urban folks’ livelihood is diversified (Yeboah, Owusu, Arhin, & Kumi, 2015).

Due to the above geographic variation, Ghanaians could differ in opinion regarding the management
of petroleum revenue. Engaging Ghanaians where they live as Fortin et al. (2016) suggest — in our case,
using spatial crowdsourcing to identify geographic variations - could improve petroleum revenue
allocation and utilization in the country. Finding the less informed communities regarding the manage-
ment of the ABFA and engaging them or identifying the most needed project for each community and
providing it, could be a better way to manage the ABFA. Nonetheless, regarding the management of the
petroleum revenue, what are the factors that could determine the variations in Ghanaians’ opinion?

2.3 Determining factors

We conceptualize Ghanaians’ opinion concerning the petroleum revenue management generally,
and the Free SHS particularly, to be influenced by two sets of factors: individual and geographical.

2.3.1 Individual factors
An ‘individual’ has both personal and social characteristics (Moon et al., 2012). Personal character-
istics include variables such as gender, age, and education. Previous research has shown that, overall,
men tend to be more informed on national issues than women; younger people use more information
channels than the aged; majority groups tend to be more informed than the minority; and the highly
educated are more informed than the less educated (Lujala et al., 2020; Nyamekye et al., 2020). English
language and internet-savvy skills are potentially important determinants for information access
(Ofori & Lujala, 2015) since, in Ghana, most information on petroleum resource revenue management
is available mainly on the Internet and in English. Further, Lujala et al. (2020) reasoned that travelers
are more likely to be exposed to information outside their areas. Hence, we expect that people who
reside outside their home region (being possibly exposed to information available in their host- and
home-regions) to be more informed about petroleum revenue management than those in situ.
Regarding social characteristics, as PIAC engages more local leaders, we assume that an
individual with leadership or in a privileged position in her/his community will likely be more
informed about petroleum revenue management than an ordinary community member.

2.3.2 Geographical factors

Geographical characteristics of the residence of a participant can affect the likelihood of being
informed about resource revenue management. Literature indicates a strong divide between urban
and rural dwellers: the former tends to have better access to varied information and thus more
informed than the latter (Garcia-Cosavalente et al., 2010; Lujala et al., 2020), and the more remote
one resides, the less informed one can be because the sources of information may be limited (Ofori
& Lujala, 2015). Moreover, we expect people living close to an existing ABFA-funded project to be
more informed compared with those living far away. Finally, we assume that the level of satisfaction
with the Free SHS varies depending on the political dominance in the participant’s location; the
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strongholds of the governing party (NPP) will likely be more satisfied whereas those of the
opposition (NDC) less satisfied; rural areas to prioritize roads or health-related projects for the
funding from the ABFA.

2.3.3 Hypotheses
We summarize the determining factors as hypotheses and group them under each research
question.

(1) Informed about the petroleum revenue management and the Free SHS in Ghana.

Hla: Ghanaian women are likely to be less informed about petroleum revenue management and the
Free SHS in Ghana.

H1b: Ghanaian youth (18-35 years)® are likely to be more informed about petroleum revenue
management and the Free SHS in Ghana.

Hlc: Ghanaians living in their home regions are likely to be less informed about petroleum revenue
management and the Free SHS in Ghana.

H1d: Ghanaians without leadership or privileged positions in their communities are likely to be less
informed about petroleum revenue management and the Free SHS in Ghana.

Hle: Ghanaians who know about an existing ABFA-funded project are likely to be more informed
about petroleum revenue management and the Free SHS in Ghana.

H1f: Rural Ghanaians are likely to be less informed about petroleum revenue management and the
Free SHS in Ghana.

(1) Satisfaction with the Free SHS.

H2a: Ghanaians residing in the strongholds of the opposition political party (NDC) are likely to be
less satisfied with the Free SHS in Ghana.

H2b: Rural Ghanaians are likely to be more satisfied with the Free SHS in Ghana.
(1) Preferred ABFA-funded project’s Priority Area.

H3: Rural Ghanaians are likely to prioritize road- and health projects for ABFA funding.

3. Method, data, and analyses
3.1 Method

We conducted an online survey among Ghanaians above 18 years in Ghana between January and
May 2020. We used Survey123 for ArcGIS (https://surveyl23.arcgis.com) as our spatial crowdsour-
cing platform. Survey123 aids in the creation, sharing, and analysis of online surveys. Furthermore,
it can generate geographical coordinates for the devices” location and allows for the uploading of
pictures, videos, and responses to questions. The survey questions focused on the following: the
participants’ biographic data (e.g., age, gender, and level of education), knowledge about petroleum
revenue management in Ghana, knowledge about and satisfaction with the Free SHS, and
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prioritized area for petroleum revenue’s funding in Ghana (see Appendix for details). To ensure the
quality of our data, we recruited participants from both rural and urban areas, limited the
technology to smart-mobile phone usage, and assured the participants of their anonymity.

Our target population was the general adult Ghanaian public with input devices like mobile
phones with GPS and Internet connection. Together with five research assistants, we circulated the
survey link via social media (Facebook and WhatsApp) and e-mail. Compared with the rural
dwellers, it was easier to engage the urban dwellers as they were often online. To navigate the
challenge regarding the rural dwellers, we used people in the rural areas that we knew to circulate
the link (mainly through WhatsApp) to their contacts who met our target population. Upon receipt
of the link, the participants clicked it to access the survey, filled the questionnaire, and submitted
their responses. We got responses from 806 participants (at least 20 per each of the 16 regions as
shown in Figure 2) across Ghana. Table 1 gives the summary statistics of the data. We stored the
responses in shapefile format, which we processed and analyzed using ArcGIS Pro 2.7 and
StataMP 16.

3.2 Data

The participants were, on average, 30 years old. A large majority (720) had tertiary education. Most
of them were men (468) and ordinary community members (484). Almost half (364) of them were
not at all informed about the management of petroleum revenue in the country. Regarding the Free
SHS, 48 of them were not at all informed while the rest 731 were fairly to very informed; and less
than half of them were either satisfied (268) or very satisfied (34). (Table 1) indicates the summary
statistics of the variables we used in our analyses.

3.2.1 Response and explanatory variables
We have four individual-level response variables (Table 1) and grouped our explanatory variables
into two: demographic and geographic.

(a) Demographic: age (in numbers), gender (male or female), the highest level of education
achieved (from none to tertiary), and position in the community (from an ordinary com-
munity member to a leader). We coded age, gender, education, and position in the com-
munity by dummies taking the values of 1 if the participant is a youth, female, tertiary
educated, or an ordinary community member.* Further, we asked the participants whether
they knew of any existing ABFA-funded project in their area.

(b) Geographic: home region (from a list of the 16 administrative regions, see Table 2). We
coded their residing region as a dummy with the value of 1 for those staying in their home
region. To operationalize a dummy variable for whether the participant was in a rural area
(1) or urban (0), we used the 2019 global Climate Change Initiative Landcover from the
European Space Agency dataset.” Further, from the administrative regional capital towns’
point features and the urban area data, we calculated the distances from the participants’
responding location to the nearest regional capital town and urban area. Finally, we created
another dummy variable indicating whether the participant was within the stronghold of the
opposition political party (1) or not.

3.2.2 Data representativeness

Spatial crowdsourcing projects that rely on access to a relatively expensive technology (e.g.,
smartphones and Internet access) are likely to be unrepresentative (Ogbe & Lujala, 2021) and
could introduce biases in the sample (Bubalo et al., 2019). In our case, almost 90% of the survey
participants had tertiary education, while only about 5% of Ghanaians had this level of education in
2017 (Ghana Statistical Service, 2019). Therefore, our survey participants were unrepresentative of
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Table 1. Summary statistics for both response and explanatory variables.

Inter
Quartile
Variable Obs. Median Range Min. Max. Coding
Response  Level of information about the 793 2 1 1 5 Likert-scale:
petroleum revenue 1 = Not at all informed
management (RV1) 2 = Fairly informed
3 = Informed
4 = Well informed
5 = Very informed
Level of information about the 779 2 1 1 5 Likert-scale:
Free SHS (RV2) 1 = Not at all informed
2 = Fairly informed
3 = Informed
4 = Well informed
5 = Very informed
Level of satisfaction with the 778 3 2 1 5 Likert-scale:
Free SHS (RV3) 1 = Very dissatisfied
2 = Dissatisfied
3 = Neither dissatisfied nor satisfied
4 = Satisfied
5 = Very Satisfied
Most prioritized area for 786 1 = Agriculture (9%)
funding from the ABFA (RV4) 2 = Education (16%)
3 = Electricity (3%)
4 = Health (36%)
5 = Railway (1%)
6 = Road (35%)
Explanatory Age 806 Dummy:
1 = youth participant (76%)
Gender 806 Dummy:
1 = female (42%)
Educational level 806 Dummy:
1 = at least tertiary education (89%)
Position in the community 806 Dummy:

1 = leadership or privileged position
in the community (60%)

Existing ABFA project 806 Dummy:
1 = knowing of an existing ABFA-
funded project in the community
(17%)

Home Region 806 Dummy:
1 =residing in the region s/he comes
from (54%)

Rural Area 806 Dummy:
1 = residing in a rural area (30%)

Distance to nearest regional 806 184 41.7 0 12298 Distance (km) from the participant’s

capital responding location to the nearest

regional capital

Distance to nearest urban area 806 0 0.1 0 63.12 Distance (km) from the participant’s
responding location to the nearest
urban area

Opposition stronghold 806 Dummy:

1 = residing in the stronghold of the
opposition political party (28%)

We used the following sources: ESA (2020) for rural area data; Osei (2013) and Asante and Gyimah-Boadi (2004) for information
about opposition stronghold. All dummy variables had zero for otherwise. The parenthesis indicates the corresponding
percentage.

the Ghanaian populace in general. Our participants’ presence on the Internet indicates that they
might have been comparatively wealthier and more educated. Consequently, they possessed the
required technology and skills (e.g., an ability to read and write in English), saw the survey, got
interested, and participated more.
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Table 2. Mean differences for the response variables (RV1 — RV3) and the most prioritized area for ABFA
funding across the regions.

Region RV1 RV2 RV3 RV4

Ahafo 0.254 0.442%* 0.083 Health (52%)
Ashanti 0.129 0.143 —0.146 Health (46%)
Bono 0.295 0.281 —0.299 Health (48%)
Bono East 0.089 -0.116 -0.428* Health (36%)
Central 0.409%** 0.324** -0.159 Health (68%)
Eastern 0.026 —-0.246 —0.493*** Health (44%)
Greater Accra —0.378%** —0.249%** 0.089 Road (31%)
North East 0.221 0.6271%** 0.4* Road (57%)
Northern 0.058 —0.008 —0.081 Road (39%)
Oti 0.336* 0.271 0.155 Road (60%)
Savannah 0.595%** 0314 —0.082 Road (58%)
Upper East -0.114 —0.245 -0.17 Health (40%)
Upper West 0.268 0.527** 0.614*** Health (64%)
Volta —0.333*** —0.296** 0.479%** Road (38%)
Western -0.087 -0.016 -0.161 Road (51%)
Western North 0.401** 0.035 0.004 Road (63%)
Observations 793 779 778 786

Table shows the differences between the means of each region compared with the rest of the regions: *p < 0.1;
**p < 0.05; and ***p < 0.01. The parenthesis indicates the corresponding percentage of the prioritized area
for the region.

However, the objective(s) of a spatial crowdsourcing project determines whether the self-
selection and the biases it introduces are an issue (Czepkiewicz et al., 2017). For example, within
petroleum revenue management, representativeness may not be an issue if the objective is to
monitor the progress of uncompleted revenue-funded projects or to report the statuses of com-
pleted ones. However, it can be of great importance if the objective is to decide future revenue-
funded projects as the opinion of the poorer and less educated are more likely to be missing (Ogbe
& Lujala, 2021). In our case, the objective was to engage Ghanaians to give their opinion about
petroleum revenue management. Thus, we consider the unrepresentativeness of our sample not to
be a major issue.

3.3 Analyses

To determine whether the regions differ significantly from each other regarding the response
variables (RV1 - RV3), we used t-test inferential statistics (Table 2). We observed some
significant variations, and in (Figure 3), we indicate the geography of these variations by
adopting Tufte’s (1983) classification.® Generally, at least 4 out of the 16 regions are sig-
nificantly different concerning all the three variables. About the final response variable (RV4),
majority of the participants (71%) would prefer the ABFA funding either health or road-
project in their communities. A Chi-squared test for all the priority areas (6) together and the
health and road-project priority areas individually across the 16 regions all indicate significant
differences. Additionally, Table 2 shows the most prioritized area and its corresponding
percentage across the regions.

The survey participants could indicate on a five-point scale, their level of either information
(coded from not at all informed [1] to very informed [5]) or satisfaction (coded from very
dissatisfied [1] to very satisfied [5]) about the petroleum revenue and the Free SHS management.
So, we used Ordered Logistic Models (OLM) to analyze the response variables.

Following Gordon (2016) and Jiao et al. (2017), we employed four models to identify the factors
determining the RV1, RV2, RV3, and RV4. Additionally, since the majority (71%) of the partici-
pants prioritized health and road areas for ABFA funding, we coded them as dummies to observe
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Informed about Petroleum Revenue Informed about Free SHS Satisfaction with Free SHS

I, | e | e

£ ia

REGION CLASSIFICATION
1. Ahafo 9. Northern - In highest quartile, statistically significant.
2. Ashanti 10. Oti
3. Bono 11. Savannah - Significantly high, but not in highest quartile.
4. Bono East 12. Upper East . . . -
In highest quartile, but not statistically significant.
5. Central 13. Upper West I:] e B e
6. Eastern 14. Volta I:I Not significantly different from Ghana as a whole.
7. Greater Accra  15. Western o
8. North East 16. Western North I:I Significantly lower than Ghana as a whole.

Figure 3. Geographic variation in the response variables (RV1 - RV3) at the regional level. Note: The maps show the combination
of the differences between the means of each region compared with the rest of the regions (t-test in quartile) and their
corresponding odds ratios. The classification is influenced by Tufte (1983). The darker shades indicate places with lower levels of
being informed or satisfied.

how they relate to the explanatory variables. Thus, we divided our last response variable into two
binaries (either the participant chose health or not, and either roads or not) and used multinomial
regression to analyze them.

We anticipate that our results could be susceptible to heterogeneity due to unobserved influence
from geographical factors like proximity between the participants. To account for such vulner-
ability, we included fixed effects on region in all models and cluster-adjusted district’ for any within-
cluster heteroscedasticity as Cameron and Miller (2015) suggest.

4. Results and discussion

Generally, our results show that Ghanaians have different opinions about the management of
petroleum revenue. Specifically, most of the participants were less informed about the man-
agement of petroleum revenue and the Free SHS program, dissatisfied with the Free SHS
program, and prioritized the health sector for petroleum revenue’s funding. Regarding the
level of information, we observed that women and participants without leadership or privi-
leged position in their communities were less likely to be informed about the management of
the petroleum revenue and the Free SHS. Further, participants in the strongholds of the
opposition political party were dissatisfied with the Free SHS. Additionally, Table 1 indicates
the top three most prioritized areas as health (36%), road (35%), and education (16%),
respectively.
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Table 3. Level of information about the petroleum revenue management and Free SHS, level of satisfaction about the Free SHS,
and the two most prioritized areas for ABFA funding.

RV1 RV2 RV3 RV4_health RV4_road
Age 0.473%** 0.69*** 0.333* —0.071 —0.564**
(0.17) (0.15) (0.18) (0.24) (0.23)
Gender —0.542%** —0.653*** -0.156 0.4%** -0.019
(0.16) (0.13) (0.13) (0.14) (0.18)
Educational level 0.902%** 1.427%%* 0.107 0.229 —0.625%*
(0.26) (0.29) (0.17) (0.28) (0.31)
Position in the community —0.862*** —0.822*** 0.031 0.413** 0.164
(0.23) (0.21) (0.14) (0.2) (0.17)
Existing ABFA project 1.939%** 1.29%** 0.547** 0.148 —0.953***
(0.19) (0.19) (0.21) (0.17) (0.21)
Opposition stronghold 0.824%** 1.094*** —0.793*** —1.356*** 0.384
(0.3) (0.31) (0.18) (0.33) (0.32)
Home Region —0.6%** —0.609*** 0.226 0.323** 0.087
(0.16) (0.17) (0.15) (0.16) (0.16)
Rural Area 0.374* 0.044 0.167 —0.462** 0.422%*
(0.22) (0.23) (0.15) (0.21) 0.2)
Distance to nearest regional capital —0.005 —-0.003 —0.002 0.001 0.003
(0) (0) (0) (0) (0)
Distance to nearest urban area 0.027%** 0.028*** —0.002 —0.006 —-0.009
(0.01) (0.01) (0.01) (0.01) (0.01)
Observations 793 779 778 806 806

Ordered Logistic Regression models with Robust Standard Errors in parentheses. Table shows the odds ratio for the coefficient:
*p < 0.1; **p < 0.05; and ***p < 0.01.

4.1 Petroleum revenue management

First, we analyzed how informed the participants were about the management of the petroleum
revenue in Ghana. Table 3 (model RV1) shows the odds ratios for ordered logistic regression:
positive values indicate an increase in the participants’ likelihood of being informed, and negative
ones indicate a decreased likelihood. The odds ratios provide an intuitive interpretation for discrete
variables such as gender or age and our response variables. For example, in model RV1, gender has
the odds ratio of —0.542, which means being a woman, decreases the likelihood of a participant
being informed about the management of the petroleum revenue by about 0.5 units (see Table 1 for
the scale).

From the model, we observe that Ghanaians who are young, tertiary educated, know about an
existing ABFA-funded project, residing in the stronghold of the opposition political party, and
closer to an urban area (in distances) are more likely to be informed about the management of the
petroleum revenue. Contrarily, women, ordinary community members, and people residing in their
home region are more likely not to be informed. Besides, from a simple crosstabulation, the Central,
Savannah, and Western North were the significantly least informed regions with 78%, 77%, and
71% of their participants, respectively (see Figure 3).

We hypothesized that Ghanaians who are young and know about an existing ABFA-funded
project are likely to be informed about the management of petroleum revenue, while those who are
women, ordinary community members, living in rural areas, and their home regions are less likely
to be. Our results confirm all these hypotheses except that of rural Ghanaians. Although uncertain,
we observe that out of the 244 rural dwellers in our survey, 190 of them were youthful, and since
being young positively influences the likelihood of being informed, it could have been
a contributing factor.

These results align well with available research already mentioned (see Section 2.3) that men, the
young, and the more educated tend to be more informed on issues than their counterparts. Access
to information sources and the ability to assess information all favor men, the young, and the
educated (Lujala et al., 2020; Nyamekye et al., 2020; Ofori & Lujala, 2015). Generally, these results
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suggest that the PIAC needs to reconsider its scope of citizen engagement in Ghana. For example,
they need to engage women and the less educated more regarding the management of the
petroleum revenue.

4.2 The free SHS

Further, in model RV2 (Table 3), we have significant observations regarding the level of informa-
tion with the Free SHS. Age, education, knowledge of an existing ABFA-funded project, living in
the opposition stronghold, and being closer to an urban area all increase a participant’s likelihood of
being informed. However, gender, position in the community, and residing in one’s home region
reduce a participant’s likelihood. Comparing the regions, and from Figure 3, we realize that the
significantly least informed were North East, Upper West, Ahafo, and Central representing 90%,
86%, and 83% of their participants, respectively.

Concerning how satisfied the participants were with this program, we observe in model RV3
(Table 3) that only the youth and those who know about an existing ABFA-funded project are likely
to be satisfied. However, those in the stronghold of the opposition party are very likely to be
dissatisfied. This is apparent in Figure 3 as the two most dissatisfied regions — Upper West (95%)
and Volta (77%) - are all within the opposition strongholds (see Figure 2).

Regarding the level of satisfaction with the Free SHS, the results did not confirm our hypothesis
that rural Ghanaians are likely to be satisfied with the program. Chanimbe and Dankwah (2021) and
Matey (2020) observed that the Free SHS, in doubling student enrollment in the rural areas, has left
the rural schools with inadequate teaching staff (shortage of qualified teachers), learning materials
(e.g., textbooks, science, and allied laboratory equipment), and infrastructure (classrooms, dormi-
tories, and dining halls). Chanimbe and Dankwah (2021) assert that these challenges contribute to
low academic performance by rural students, making some rural Ghanaians disliking the program.
However, our results confirm our hypothesis that Ghanaians in the opposition’s strongholds are
likely to be unsatisfied with the program. Though we need further studies to explain this observa-
tion, some scholars indicate that the government did consult other stakeholders (Salifu & Ayamba,
2018; Tamanja & Pajibo, 2019) especially, minority political parties (Cudjoe, 2018; Edwards &
Amoah, 2020; Mohammed & Kuyini, 2020) in implementing the program. In the future, we suggest
that such development programs need more consensus-building between all concerned
stakeholders.

4.3 ABFA priority areas

We concentrated on the two most prioritized areas — health and road - for ABFA funding in our
final analyses. From Table 2, we observe that half of the regions prioritized the health area most
while the remaining half prioritized roads and other infrastructure. Our control variables indicate in
Table 3 (model RV4a) that while women, ordinary community members, and those in their home
region are likely to prioritize health, those in the opposition strongholds and rural areas are likely
not to. Besides, rural dwellers are likely to prioritize roads than the young, tertiary educated, and
those who know about an existing ABFA-funded project (Table 3, model RV4b). More so, a simple
tabulation of the most prioritized area by the rural-urban dichotomy likewise indicates that health
and road are the most prioritized areas. Urban dwellers prioritize health (38%) more than roads
(32%). The reverse is the case for the rural folks; road (42%) and then health (32%).

Our results show that rural areas are likely to prioritize road projects and not health projects
refuting our last hypothesis. Most deplorable roads are in rural Ghana (Acheampong & Gyasi, 2019;
Peprah et al., 2020), hence a possible explanatory factor. In essence, as various factors influence the
priority areas for Ghanaians, the Ministry of Finance needs to consider engaging the locals to
identify their priorities better.
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5. Conclusion

Natural resource governance scholars justify citizen engagement for better revenue management in
resource-rich countries. When ordinary community members have access to information about the
utilization of natural resource revenue and opportunities to provide feedback, the revenue manage-
ment improves. We used a spatial crowdsourcing platform to engage Ghanaians to express their
opinion about petroleum revenue management in Ghana. Our results suggest that decision-makers
can use spatial crowdsourcing to collect opinions from citizens at specific locations for natural
resource revenue management. For instance, to identify what projects Ghanaians prioritize for
petroleum revenue funding. The participants in our sample accessed the platform via their mobile
phones and completed a survey on their opinions about petroleum revenue management in general,
the Free Senior High School program, and their priority areas for petroleum revenue funding in
Ghana.

Our results suggest that Ghanaians’ opinions about the management of petroleum revenue vary
geographically. Regarding the Free SHS, Ghanaians in the stronghold of the opposition political
party appear to be dissatisfied. While urban Ghanaians prioritize health projects, the rural ones
prioritize road projects for petroleum revenue funding. We need further research to investigate
these geographical variations as they could be essential to the PIAC in its citizen engagement
strategies regarding petroleum revenue in the country. Additionally, we need further research on
the possible biases from spatial crowdsourced data and how we can mitigate them. For example,
ensuring a balanced representation of the population, considering the technological expertise of the
potential participants, and assuring the participants of their anonymity. In our case, we recruited
participants from rural and urban areas, limited the technology to smart-mobile phone usage, and
assured the participants of their anonymity.

Notes

1. See Ogbe and Lujala (2021) for the list of all the twelve priority areas.

2. The engagements occur at the administrative capital towns and are open to traditional and political leaders,
the media, and all community members.

3. As defined in the Ghana Youth Policy by the Ministry of Youth and Sports (2010).

4. An ordinary community member is a citizen without any leadership or privileged position.

5. We used the 2019 dataset because it was the most current at the time. For more information about the dataset,
see ESA (2020).

6. Instead of deciles as Tufte did, we used quartiles as we had 16 regions.

7. Ghana has 260 districts (the second-level administrative area).
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