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Abstract
Studying Information and Communications Technology (ICT) development is increasingly 
difficult because most advanced countries converge to similar network structures. However, 
developing countries still manifest meaningful variance in ICT development, affording 
theoretical elaboration on the nature of societal ICT processes. We examine the relation-
ships between corruption, anti-corruption, interorganizational networks, and ICT develop-
ment for 48 African countries. Previous studies observed that increased ICT development 
is associated with lower levels of corruption, although theory to explain this has yet to 
develop. In the context of interorganizational networks, we theorized that the degree of 
centralization-decentralization is a key variable in explaining ICT development. We found 
support for the proposition that there is less ICT development when corruption is high and 
interorganizational networks are more centralized. In contrast, there is greater ICT develop-
ment as decentralization increases, coupled with more anti-corruption news. Nevertheless, 
media freedom was inconsequential regardless of the interorganizational network structure. 
Lastly, corruption was negatively related to economic growth.
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1 Introduction

The distribution of information and communications technology (ICT) development across 
countries is far from normal, which has implications for ICT theory. The International Tel-
ecommunication Union’s (ITU) ICT Development Index distribution, shown in Fig. 1, is 
dense at the top with a long fat tail. While the positive association between ICT and eco-
nomic development for developed countries is well established (Katz & Callorda, 2019; 
World Bank Group, 2016), developing countries have varied experiences and outcomes in 
working towards development goals and thus are a rich data source for theory elabora-
tion regarding ICT development, its antecedents, and effects. Many of the least digitally 
connected developing countries are in Africa, where Internet users comprise only 28% 
of the population on the continent (Katz & Callorda, 2019) and  government corruption 
affects ICT development (Adam, 2020; Ben Ali & Gasmi, 2017; Bertot et al., 2010; Lee 
et al., 2018). Accordingly, we propose a theory of ICT development that seeks to explain 
this relationship as a function of the structure of interorganizational networks that influ-
ences the effects of corruption and anti-corruption efforts. 

ICT development projects involve various organizational stakeholders at the national, 
regional, and local levels, resulting in interorganizational networks with many moving 
parts. These networks vary in centralization, ranging from a hub-spoke structure with a 
central node linked to others who are not themselves linked to a decentralized mesh net-
work connecting all nodes. When interorganizational networks are more decentralized, 
elaborated horizontal linkages occur among local actors, increasing the volume of infor-
mation exchanged as each additional organizational node exponentially expands potential 
communication links. As the network size increases, direct contact becomes more limited, 
leading to increased digitally mediated communication. While the relationship between a 
more decentralized interorganizational network structure and ICT development is assumed 

Fig. 1  ITU ICT development index for 2017
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to hold over the long term, we expect substantial variation across countries due to the inter-
vening variable of corruption, which can circumvent these macro-level processes in return 
for agents’ gain.

Corruption is behavior that violates laws, rules, or ethical norms. Moreover, public cor-
ruption occurs between the private sector and public office holders and includes petty and 
grand forms (Cuervo-Cazurra, 2016). Bahoo et al. (2020) specified that the personal ben-
efits accrued in this illegal activity are not exclusively financial but include other favors. 
Even legal activities, such as contributing funds to legislators’ campaigns expecting favora-
ble legislation, can constitute corruption (Kaufmann & Vicente, 2011). Although in the 
countries where this occurs, such practices are not viewed as corruption.

The literature has considered the consequences of corruption in two conflicting ways, 
as grease or as sand. “Corruption as grease” captures the idea that corruption can reduce 
transaction costs by circumventing excessively bureaucratic procedures (Cuervo-Cazurra, 
2016; Huntington, 1986; Leys, 1965)– a hallmark of institutional voids. As such, corrup-
tion becomes the “political glue” that strengthens networks and increases social capital 
(Martins et al., 2020) or provides access to state-supported projects (Mauro, 2017). Con-
versely, “corruption as sand” increases transaction costs through uncertainty and opportun-
ism (Méon & Sekkat, 2005; Nur-tegin & Jakee, 2020), disincentivizes market competition, 
and slows economic growth (Martins et al., 2020). Some studies have suggested that cor-
ruption leads to greater economic efficiency and growth of approximately 10% (Ahmad & 
Brookins, 2007; Barreto, 2001; Mauro, 2017; Méon & Weill, 2010). However, this rela-
tionship may be spurious as these studies did not consider the mediating effects of an inter-
organizational network structure on economic development, particularly when applied to 
ICT. A preponderance of research found that corruption is associated with less ICT devel-
opment (Adam, 2020; Bertot et al., 2010; Bhattacherjee & Shrivastava, 2018; Saha & Ben 
Ali, 2017). Therefore, we theorize that corruption, acting as grease, leads to greater eco-
nomic growth because of decentralized interorganizational networks. Conversely, when 
centralization is high, we expect corruption to lead to lower levels of ICT development. 
ICT’s positive association with per capita GDP would account for the simple but spurious 
relationship between corruption and economic growth.

Many studies confirm that persistent public corruption across Africa hinders economic, 
political, and social development (Baez-Camargo et  al., 2020; Habib et  al., 2020; Hsiao 
et  al., 2019; Pring & Vrushi, 2019; Yahaya et  al., 2020). For example, the Global Cor-
ruption Barometer (GCB) – Africa, published by Transparency International in partner-
ship with Afrobarometer, reported public opinion data on citizens’ views on corruption 
and their experiences of bribery for 34 African countries between 2016 and 2018 (Pring 
& Vrushi, 2019). More than half of the respondents perceived corruption as worsening in 
their respective countries and that their government’s anti-corruption efforts were weak. 
One in four people reported paying a bribe in the preceding year, twice as likely for the 
poorest people, leaving less money for necessities like food, water, and medicine. Further-
more, more than half of the respondents felt that citizens could help stop corruption, an 
impetus for anti-corruption efforts. Hence, the persistence of corruption in African coun-
tries warrants an investigation of its relationship, including anti-corruption initiatives, on 
ICT development, seen as essential to the continent’s economic growth. We mediate this 
investigation through the concept of decentralizing the interorganizational network.

The theory of institutional voids posits that an economy suffers when there are inad-
equate network linkages to support transactions (Webb et al., 2020). Networks can over-
come corruption when they are more organic, cohesive, decentralized, interconnected, and 
active. As such, we reason that market effects can override corruption and foster growth. 
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Centralized networks tend to produce greater levels of corruption and limit ICT develop-
ment. However, decentralization can disrupt this process and turn ICT networks toward the 
organic network model. In alignment with Albornoz and Cabrales’s (2013) findings that 
decentralization is positively associated with lower levels of corruption, we theorize that 
when corruption goes hand in hand with a more efficient, centralized, sparse, and formal-
istic network, externalities become absorbed and the need for an advanced ICT network is 
reduced. As a result, development is expected to suffer. Countering this would be a move 
toward decentralized interorganizational networks, which may increase the prevalence of 
anti-corruption messages.

Adopting e-government could restructure the principal-agent relationship, reducing 
opportunism occurrences and enhancing economic growth (Mouna et  al., 2020), fitting 
well within a centralized institutional structure. However, we assert that corruption and 
interorganizational network centralization would likely reduce ICT infrastructure devel-
opment across the full spectrum of ICT. Furthermore, decentralization in the interorgani-
zational network is likely to positively influence ICT development. Given the corruption 
as grease versus sand metaphor and considering anti-corruption efforts and interorganiza-
tional network centralization, we form the following research objectives:

1. To examine the relationships between corruption, media freedom, ICT development and 
economic growth.

2. To explore the influence that interorganizational networks has on this relationship.
3. To elaborate theory on corruption and anti-corruption efforts in developing economies.

The article proceeds with a review of the literature leading to five hypotheses. This sec-
tion is followed by the methodology, findings and analysis, discussion, and conclusion.

1.1  Literature review

This analysis centers on developing a centralization-decentralization network construct, its 
relationship to governance, and its effect on ICT development. The literature posits that 
networks are more centralized when a core of dominant nodes attracts most of the new 
nodes that enter the network, forming a hub-spoke structure (Barabási & Pósfai, 2016; Yan 
et al., 2020). More decentralized networks are mesh-like, allowing nodes to link together in 
a non-hierarchical way. More centralized networks are more hierarchical, sparse, mechanis-
tic, and formal. They remove variation from the periphery, producing uniformity. Tommasi 
and Weinschelbaum (2007) argued that internalizing negative externalities is an advan-
tage of centralization, particularly for governments with agency problems. However, Boffa 
et al. (2016, p. 384) presented the counterargument that centralized networks could under-
mine accountability if they are not accompanied by “a uniformity constraint” that attends 
to regional heterogeneity. Formalized structures– found in centralized networks– increase 
the cost and time of information-sharing, impede flexibility, and degrade information as 
the information travels across multiple layers, ameliorating coordination efforts (Bjørnstad, 
2011). Indeed, hierarchical communication systems, similar to those found in centralized 
networks, were theorized to have a “finite capacity for handling information” (Galbraith, 
1973, p. 12). Accordingly, information overload would erode the performance of the cen-
tralized structure (Danowski, 1974b). However, given the institutional voids that character-
ize African economies, actors’ reliance on informal relationships would give way to flatter, 
decentralized networks that are more organic, cohesive, and informal.
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In contrast to centralization, decentralized networks are more horizontally elaborated 
with greater density and are more highly differentiated (Bazzoli et al., 1998; Dubbs et al., 
2004; Markovic, 2017) and have links that are dispersed more evenly among members 
(Provan et al., 2007), except for the network core where links are concentrated. Decentrali-
zation reduces decision layers and increases the number of decision-makers, facilitating 
integration, coordination, and organizational effectiveness (Gulati & Gargiulo, 1999; Pro-
van & Milward, 1995) and greater accountability at the local level (Bjørnstad, 2011).

Provided that local administrators maintain integrity, decentralization could provide 
more optimal governance outcomes when coordination problems exist across governmental 
levels (Albornoz & Cabrales, 2013; Tommasi & Weinschelbaum, 2007). These networks 
are also more locally linked, owing to greater uniformity in attitudes and behavior and 
greater diversity across the larger landscape (Danowski, 1980). Chen et al. (2020) asserted 
that decentralization as a form of governance increases the involvement of local entities. 
Furthermore, Xie and Su (2021) noted a five-fold increase in multiple innovation collabo-
rations resulting from increased decentralization in 297 Chinese cities between 1985 and 
2016, which included greater involvement of provincial cities and a significant increase in 
the relationships between networks (i.e., edges, Blaschke et al., 2012). This period coin-
cided with ICT infrastructure growth in the country.

The information processing capability of organizations is related to their internal struc-
tures and their position in interorganizational networks (Danowski, 1974b). Galbraith 
(1973) conceived organizations as information-processing networks and argued that organ-
izations differ in their capabilities to process information regarding how they receive the 
information inputs and interact with and manipulate them in executing tasks. Hence, we 
would expect some variance across African governments. However, as Danowski (1974a) 
showed, once the diversity and volume of information exceed internal network capacity, 
performance diminishes, and the overload increases stress. This condition could result in 
either organizational failure, as information challenges posed by the environment (Alad-
wani, 2016), or in the network’s decentralization (Joseph & Gaba, 2020; van Zandt, 1999). 
Therefore, we posit that optimal information processing leads to the emergence of more 
cohesive local and regional networks that process and absorb higher uncertainties, convert-
ing them into information.

1.2  Institutional voids

As pointed out in the introduction, African economies have persistent institutional voids 
that affect the market. Institutional voids are constituted by ineffective contract enforce-
ment, insufficient market intermediaries, and functional governance structures that lead 
to market failure and interfere with effective transactions (Brenes et al., 2019; Gao et al., 
2017; Khanna et  al., 2010). As argued above, these deficits lead to decentralization to 
improve efficiency (Stephan et al., 2015). This line of logic aligns with Gao et al.’s (Gao 
et al., 2017, p. 2148) assertion that, in the absence of institutional credibility enhancers and 
adjudicators, a firm’s reputation can proxy for trust. However, these same firms face greater 
risks of opportunism (i.e., corruption) (Martins et al., 2020).

Centralized networks concentrate power by favoring well-connected actors and ampli-
fying the influence of elites (Yan et al., 2020). The networks also marginalize peripheral 
nodes and lead to institutional voids (DeMarzo et al., 2003; Ibarra, 1993; Mason & Watts, 
2012). Centralized networks are more efficient because they reduce intermediary links and, 
thus, transaction costs. We assert, however, that centralized networks create institutional 
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voids. For example, foreign investors may front-load finances to corrupt central govern-
ment officials rather than disperse them locally. The sought-after ICT development solu-
tions then become misaligned with local needs. Moreover, the centralized network, cou-
pled with the informal nature of corruption, increases opaqueness (Cuervo-Cazurra, 2016). 
Such occlusions subject stakeholders to those who control access to resources, constitut-
ing a dyadic principal-agent relationship wrought with information asymmetries (Pfeffer & 
Salancik, 1978), thus facilitating corruption opportunities.

In contrast, decentralized networks could transform the dyad into a larger agency-
investor-organizational one. The increased level of social aggregation fits well with the 
ICT network structure, which links large groups through digital media, fostering new local 
relationships and altering governance processes to accommodate greater heterogeneity– to 
some extent, mitigating the effects of institutional voids. Mungiu-Pippidi (2013, p. 103) 
argued that because state actors as principals are often in the best position to “manipulate 
anti-corruption bodies or influence policy” to favor particular interests, ordinary citizens 
should use collective action to impose “normative constraints on elite predatory behavior”. 
In this respect, anti-corruption and accountability would be driven by different stakehold-
ers working together to create mutual benefit (Funaki & Glencorse, 2014). The proposed 
collective influence reflects an increase in the importance of local nodes in a network, dif-
fusing information processing, promoting the diversity of information emerging from more 
localism (Xie & Su, 2021), and greater ethnic diversity– theoretically reducing the effects 
of institutional voids.

Our proposed theory suggests that increasing information diversity could increase anti-
corruption news, reflecting collective reactions toward corrupt government practices (Aso-
mah, 2020; Mafukata, 2015). Thus, we test the hypotheses that anti-corruption news more 
likely emerges from decentralized networks and that anti-corruption content may interact 
with ICT development. We expect that corruption effects will decrease as interorganiza-
tional networks decentralize. Suboptimal institutional performance may become more vis-
ible and widely discussed, exceeding central information controls as the network becomes 
more decentralized, with government internship censorship cases as a caveat (Denardis, 
2014). Furthermore, the negative information on competing organizations’ practices is also 
likely to emerge, contributing to anti-corruption messages distributed in the network.

1.3  Hypotheses development

The range of informal to formal relationships that represent the institutional contexts in 
Africa can be captured through an interorganizational network approach and contribute to 
understanding ICT development. ICT infrastructure projects have become characterized 
by the emergence of meta-organizations through public–private partnerships (Kociemska, 
2019; Palaco et al., 2019) and organizational lending agreements with international finan-
cial organizations (van.Klyton et al., 2019). These meta-organizations have both motives 
and logic as they co-create relationships to form larger entities (Zorina & Dutton, 2020) 
that regularly come together for a common purpose (Oliver & Ebers, 1998), rendering net-
work building as an iterative process. Gulati and Gargiulo (1999) argued that organizations 
use cues to identify potential partners for interorganizational alliances. These alliances 
become interdependent networks that increasingly internalize information about existing 
and potential partners to co-integrate resources and capabilities to achieve a particular 
objective.
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ICT is more developed when corruption is lower in a country (Adam, 2020). However, 
two outlier studies found a weak positive relationship between corruption and high ICT 
development. Andoh-Baidoo et  al. (2014) revealed a correlation between corruption and 
ICT development, explaining less than 10% of the variance. Charoensukmongkol and 
Moqbel (2014) found a small positive effect with a beta weight of 0.14 between the vari-
ables. Notwithstanding, our theorization that corruption reduces ICT development aligns 
with a preponderance of literature.

This present study proposes an explanation of this relationship that considers the inter-
organizational network associated with ICT. We reason that corruption occurs more in a 
centralized network rather than in a decentralized one. Centralization masks the internal 
information processing of the central node, which exerts maximum control over the infor-
mation framed for the peripheral nodes. Accordingly, the central node’s corrupt practices 
are less observable, particularly as peripheral nodes communicate exclusively with it and 
not with each other, potentially impeding ICT development. The following hypothesis 
reflects this reasoning:

H1: When the interorganizational network is more centralized, corruption is associated 
with less ICT development.

On the other hand, when the network is decentralized, the increased contact among 
peripheral nodes facilitates the unmasking of the central node’s corrupt behaviors. These 
participants have multiple vantage points to triangulate corruption, producing increased 
communication and consensus about its existence and causes and better coordination 
opportunities to reduce it. Accordingly, messages and actions that seek to root out cor-
ruption are more likely to emerge in decentralized interorganizational networks. Hence, 
anti-corruption efforts may be more effective in reducing corruption where decentralized 
networks can mitigate the power of the once central nodes. These decentralized actors cas-
cade corrective information and action through the interorganizational network, leading to 
higher levels of ICT development. This reasoning leads to our second hypothesis:

H2: When the interorganizational network is more decentralized, anti-corruption efforts 
are associated with more ICT development.

2  Information voids

Centralization is likely to create information voids in news and media freedom with respect 
to information diversity. Centralization reduces information diversity, impacting news story 
content about ICT, particularly as the number of themes increases and differentiates into 
more subthemes. Given that centralization is associated with less heterogeneity, we would 
expect it to reduce information diversity. Conversely, decentralized interorganizational net-
works are likely to have higher information diversity. Therefore, we propose the following 
hypothesis:

H3: Interorganizational network centralization reduces the diversity of news content.

Media freedom is “the ability for journalists to report freely on matters of public impor-
tance” (https:// freed omhou se. org/ issues/ media- freed om). The context of media freedom is 

https://freedomhouse.org/issues/media-freedom
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dependent on the nature of the government and the extent to which it attempts to control 
the flow of press information. Brunetti and Weder’s (2003) seminal work found a strong 
inverse relationship between corruption and media freedom, substantiating the logic that a 
free press is an important check on government corruption. Media freedom would increase 
the likelihood that corruption news stories would remain highly salient for the public, at 
least for a longer period than low salience issues (Culpepper, 2010). Bhattacharyya and 
Hodler (2015) found that media freedom is inversely related to the equilibrium level of cor-
ruption. Hence, a causal effect exists for democratization and media freedom on reducing 
corruption, regardless of income level, suggesting that the theorized relationship should 
hold even with the variance of African economic development. Therefore, we hypothesize 
the following:

H4: When corruption is higher, media freedom is lower.

Indeed, as Solis and Antenangeli (2017, p. 1112) pointed out, more corrupt governments 
are more likely to repress the media and censor the circulation of accurate information to 
send a “strong message to media personnel” when news reports threaten the government’s 
power base. Tighter restrictions on the information flow in a network can limit corrup-
tion detection (Aven, 2015). Furthermore, by the government’s introducing a lack of trust 
in information and its sources (Hanitzsch & Berganza, 2012), press restrictions increase 
inefficiencies and information becomes misaligned with the organic network of actors and 
organizations, resulting in compromised decision-making (Rodriguez et al., 2005). Hence, 
we test the hypothesis that media freedom increases the prevalence of anti-corruption news 
in the context of ICT development in the following way:

H5: As media freedom increases, anti-corruption efforts increase.

3  Methods

3.1  Interorganizational network data

News reports enable the extraction of network edges among entities (Kenis & Oerlemans, 
2008). The edges are dyadic ties derived from their co-mentions across stories and repre-
sent networks of individuals such as political actors (Danowski & Cepela, 2010) or organi-
zational departments (Danowski, 2010). Hu et al. (2017) argued that the co-occurrence of 
concepts in news articles– which we analyze in this study– captures intangible relatedness 
perceived by people. Using African countries as the unit of analysis, we identify their inter-
organizational networks based on automated natural language processing of news stories 
about ICT and examine the extent to which these networks predict ICT network readiness 
(Dutta & Lanvin, 2019).

Operationalizing a systematic examination of interorganizational networks requires a 
different approach than survey data. Information is needed on millions of organizational 
relationships, which was achieved through the automatic mining of news documents. News 
stories of organizational activity may have considerable correspondence to actual networks 
in the public sphere because they reflect and engage with “cultures, interests, and public 
concerns, which only exist in the perception of people” (Hu et al., 2017, p. 2430). Although 
press releases and journalists’ extractions filter these data, most of the errors from these 
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two processes are, therefore, by omission. What remains are relationships vetted by jour-
nalistic norms. Consequently, the data’s quality contrasts with the much more significant 
amounts of error embedded in self-reports of network data, which Bernard et  al. (1979) 
reported bear no resemblance to actual contacts.

The data analyzed for this study are organizational co-mentions in news stories drawn 
from a global database of online news (GDELT) that captures both formal and informal 
interorganizational relationships. Informal relationships are publicly expressed locally and 
manifest a close fit to an informal network. In contrast, more formal alliances in ICT devel-
opment would likely only be reported from the center of the hierarchical network. We theo-
rize that relationships tend to be more formal when networks are more centralized, albeit 
with informal corrupt aspects, while more decentralized networks represent informal rela-
tionships in society.

Data were obtained from the GDELT GKG Global Knowledge 2.0, January 
2017-through July 2020 for 48 African countries and combined to match the time frames 
for the other data. GDELT captures the world’s online news items, translates them into 
English, and enables searches. We searched the online news from each country filtered by 
the World Bank code, WB 133, which corresponds to the theme of Information and Com-
munication Technologies (World Bank Group, 2016). The leading ICT themes co-occur-
ring with information and communication technologies were ICT infrastructure, digital 
government, network management, telecommunications access, broadband access, access 
and connectivity, ICT security, satellites, and social media. Non-ICT themes ranged widely 
across governance, population characteristics, economy, trade, security, social issues, and 
so on. The average number of themes per country was 4,301.

We extracted the names of organizations co-mentioned for these ICT stories, producing 
an edge list for each country. After dropping edges occurring five or fewer times, there was 
a median of 10,389 vertices (i.e., actors in a network or nodes) and 4.79 million edges per 
country, which were network analyzed with iGraph in R. The network indicators for this 
analysis included the number of vertices, the number of edges, the average edge frequency, 
density, number of groups, and eigenvector centrality.

3.2  Corruption perceptions index

We obtained public sector corruption scores for 2019 from The Corruption Transparency 
Index (CPI) (https:// www. trans paren cy. org/ en/ cpi), a composite of other surveys. Though 
not without criticisms (de Maria, 2008; Nur-tegin & Jakee, 2020), the CPI is widely used 
across multiple academic disciplines (Gilman, 2018). Because the scores are scaled as 
“transparency”, we inverted the values to represent corruption. Prior research found that 
the extremes in countries with the CPI’s behavior vary over time, with greater stability in 
the middle (Zouaoui et al., 2017), a pattern suggesting that meaningful variation is avail-
able for analysis.

3.3  Anti‑corruption

The frequency with which anti-corruption themes are mentioned in online news, tabulated 
by GDELT, was used as an index of anti-corruption efforts. Although the news does not 
capture GDP per all such efforts, those reported are assumed to be significant.

https://www.transparency.org/en/cpi
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3.4  Information diversity

Because we expect centralization to be associated with less information diversity, we 
extracted the themes co-occurring with ICT news from the same stories that mentioned the 
interorganizational networks. We examined the size of the news network in terms of the 
number of vertices, average edge frequency, number of groups, density, and betweenness 
centrality. More extensive networks are more differentiated into groups, denser, and less 
centralized; hence we consider information diversity higher.

3.5  Media freedom

We examined the significance of media freedom for a corruption, centralization, and ICT 
development context, assuming that media freedom is associated with anti-corruption 
efforts, based on Starke et al. (2016) and Žuffová (2020). Examining the validity of differ-
ent media freedom scales, Becker et al. (2007) studied four measures of media freedom, 
Freedom House, Reporters sans frontières, IREX, and the Committee to Protect Journal-
ists, finding considerable consistency, but that Freedom House scores vary in meaningful 
ways over time. Therefore, we used the Freedom House data for 2019 (https:// freed omhou 
se. org/ freed om- and- media- resea rch- metho dology) where a country or territory is awarded 
0 (least free) to 4 (most free) points for media freedom.

3.6  Networked ICT infrastructure

We represented ICT Infrastructure by the Networked Readiness Index (NRI), published 
annually since 2002 (Dutta & Lanvin, 2019). The 2019 Index consists of four pillars (tech-
nology, people, governance, and impact), 12 sub-pillars, and 62 items. The NRI selects 
indicators based on data availability from at least 50% of the countries. Therefore, only 
countries with at least 70% of all indicators are included in the index, with at least 40% of 
the sub-pillar level data (Dutta & Lanvin, 2019). As such, 121 economies, including some 
23 African countries, are included in the 2019 ranking.

The NRI is considered as an “international assessment of a country’s capacity to exploit 
the opportunities offered by ICT and ICT impact” (Pratipatti & Gomaa, 2019, p. 18) and 
a critical “resource in unfolding the situation in global scale of the ICTs that feed innova-
tion” (Değerli et al., 2015, p. 1556). Moreover, the NRI affords countries tools in identify-
ing “areas of priority to more leverage ICTs for development” (Vidruska, 2016, p. 902) to 
participate in the global digital economy.

3.7  Economic growth

We used the index for economic growth rate by The World Bank from 2017–2019 (https:// 
data. world bank. org/ indic ator/ NY. GDP. MKTP. KD. ZG). This time frame closely matched 
the news data extracted from 2017 to 2020.

https://freedomhouse.org/freedom-and-media-research-methodology
https://freedomhouse.org/freedom-and-media-research-methodology
https://data.worldbank.org/indicator/NY.GDP.MKTP.KD.ZG
https://data.worldbank.org/indicator/NY.GDP.MKTP.KD.ZG
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4  Results

Table 1 lists the descriptive statistics, while Table 2 presents the correlations among the 
variables.

4.1  Index construction

The institutional void variable was constructed by examining the interorganizational net-
work variables. A factor analysis with varimax rotation was done to identify the compo-
nents of an institutional void. The variables included the number of vertices, mean fre-
quency of edges, density, groups, and eigenvector centralization. Table  3 shows the 
loadings on the two dimensions identified. Corruption and media freedom data were 
already indices.

Table 1  Descriptive statistics

Minimum Maximum Mean Std. Dev

Vertices 1016.00 36,092.00 8212.16 8303.86
Edges 203,431.00 19,467,875.00 4,425,633.43 4,034,658.94
Frequency 15.18 216.15 48.20 36.74
Density 0.02 0.94 0.20 0.19
Groups 171.00 8480.00 1462.06 1708.44
Eigen centrality 0.78 0.99 0.96 0.03
Centralization 0.00 1.00 0.50 0.51
Network size − 34.09 22.92 0.12 9.67
corruption 1.00 58.00 34.23 12.58
Anti-corruption 3711.00 214,686.00 39,784.90 49,849.17
Info. Diversity − 59.75 30.54 −2.79 17.49
Media freedom − 2.00 92.00 42.12 24.78
ICT development 0.00 640.76 198.00 212.62
Economic growth − 10.80 9.40 3.00 4.14

Table 2  Correlations

*Correlation is significant at the 0.05 level (2-tailed)
**Correlation is significant at the 0.01 level (2-tailed)

1 2 3 4 5 6 7 8

1. Corruption –
2. Anti-corruption 0.223 –
3. Info.Diversity −.313* −0.158 –
4. MediaFreedom −.688** −0.154 0.250 –
5. Centralization .387** .660** −.379** −0.264 –
6. NetworkSize −0.202 0.003 .908** 0.225 − 0.244 –
7. ICTDevel −.399** .419** 0.050 .285* 0.008 0.060 –
8. Econ.Growth −.406** −0.080 0.080 0.219 −.305* 0.075 0.173 –
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The first factor represents the network size, which is not as substantively crucial as its 
structure, so we consider size a control variable. The second factor represents the struc-
ture of the network, including mean edge frequency and density, but a negative loading for 
eigenvector centrality, indicating decentralization rather than centralization. This includes 
more active interorganizational links with greater density and less centralization. Variable 
distributions have extreme values, so median splits are coded on a normalized scale of 0 or 
1. These were then combined to form the two network indices. Centralization is the sum of 
eigenvector centrality, minus average link frequency, and minus density. Finally, a median 
split resulted in scores of 1 for centralized and 0 for decentralized networks. Network size 
was the sum of the normalized number of vertices, edges, and groups, followed by the 
media split to create a score of 1 for large and 0 for small. These are independent of the 
interorganizational network centralization indicators.

The twelve NRI sub pillars were factor analyzed for the ICT infrastructure variable. 
They formed a single dimension, so we summed the values to create the ICT Infrastructure 
index. Next, we operationalized Information Diversity based on network analysis of theme 
co-occurrences in the news about ICT, which we performed using iGraph in R to compute 
the number of vertices, the mean frequency of edges, the number of groups, density, and 
betweenness centrality. Again, factor analysis found a single component, so we summed 
the normalized variables to create the Information Diversity index. Lastly, to control for 
country size (because larger countries would have more news), this variable by the normal-
ized population value.

4.2  Hypothesis tests

The first two hypotheses posited that corruption is negatively associated with ICT devel-
opment as an interorganizational network becomes more centralized, and greater decen-
tralized anti-corruption efforts are associated with increased ICT development. We tested 
hypotheses using OLS regression, with ICT development as the dependent variable. 
Robustness checks found heteroskedasticity, so we ran weighted least squares (WLS) 
regressions. There were no outliers, and the Variance Inflation Factor (VIF) was below 8, 
indicating no substantial multicollinearity (Thompson et al., 2017).

Table  4 shows regression results for Model 1, without interaction terms, and Model 
2, where there are interaction terms for corruption and centralization and anti-corruption 
and centralization. The interaction effects were significant, supporting the hypothesis that 
corruption and anti-corruption are negatively associated with ICT development when 

Table 3  Factor analysis of 
network variables

Components

1 2

Edges 0.965 0.094
Vertices 0.947 − 0.294
Groups 0.930 − 0.266
Frequency 0.073 0.937
Density − 0.249 0.836
Eigen centrality 0.178 − 0.669
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centralization is high. On the other hand, media freedom, information diversity, and net-
work size were not significant. The results show support for H1 and H2.

Our third hypothesis is supported regarding the association of centralization with less 
information diversity (see Table 2). Furthermore, we find support for H4, that media free-
dom is negatively correlated with corruption, an r =  − 0.69, p < 0.01.

The fifth hypothesis that media freedom is associated with more anti-corruption news 
was supported by the significant correlation between these two variables with r = 0.42, 
p < 0.01, as seen in Table 2. Nevertheless, the regression shows that H5 was not supported. 
Neither media freedom nor information diversity is a significant predictor. Given the nega-
tive zero-order correlation, the effects disappear when corruption, anti-corruption, and cen-
tralization are included.

The correlations show a moderate negative relationship regarding the research objective 
about economic growth, r =  − 0.41, p < 0.01. Nevertheless, OLS regression with the same 
predictors as in Table 4 found no significant F value for the equation, suggesting no evi-
dence for corruption’s association with economic growth among variables in the equation.

Table 4  Regressions on ICT 
development

With robust standard errors shown in parenthesis
*p < .05 (one-tailed). Unstandardized coefficients
**p < .01
***p < .001

Model 1 Model 2

Corruption −0.428** Corruption −0.326*
(0.167) (0.168)

Anti-corruption 0.762*** Anti-Corruption 1.300***
(0.160) (0.304)

Info. Diversity 0.037 Info. Diversity 0.029
(0.306) (0.287)

Media Freedom 0.042 Media Freedom −0.003
(0.156) (0.152)

Network size −0.152 Network Size −0.094
(0.295) (0.280)

Centralization −0.653* Centralization −0.734*
(0.328) (0.323)

Constant 0.299 CorruptionXCentralization −0.441*
(0.195) (0.251)

R2 0.485*** AntiCorrupt.XCentralization −0.766*
(0.354)

Constant 0.663**
(0.237)

R2 0.574***
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5  Discussion

The exercise of testing theory requires sufficient variation in observed phenomena, and 
developing countries show the greatest variability in ICT development. We illustrated 
the value of examining 48 African developing countries to advance a theory about ICT 
development processes. The prevalence of corruption in Africa led us to examine its 
relationships to ICT development. The literature has found that corruption is associ-
ated with less developed ICT. In seeking to explain this relationship, we focused on 
the structure of the interorganizational networks as a mediator of this process, posit-
ing that centralized networks facilitate corruption’s dampening of development, while 
decentralized networks enhance anti-corruption efforts and greater development. This 
adds some rationale to the institutional void theory as to why centralization limits ICT 
development. Centralized networks create not only institutional voids but also informa-
tion voids. These voids mask corruption which further stifles development, while decen-
tralized networks foster anti-corruption efforts and greater ICT development. We found 
that anti-corruption leads to more developed ICT infrastructure only when a network is 
decentralized.

While we found that media freedom was negatively associated with corruption, we were 
surprised to find no relationship between it and ICT development when the model included 
corruption, anti-corruption, and the interorganizational network structure. Furthermore, 
media freedom is inconsequential regardless of network structure and does not appear nec-
essary for anti-corruption efforts to increase ICT development. Anti-corruption efforts with 
network decentralization are more important.

Perhaps the Western liberal democratic concept of media freedom is less relevant across 
the wide range of governmental systems in Africa. Perhaps more relevant is that anti-
corruption reform efforts are rooted in social movement networks, whose main form of 
communication is social media, which embodies decentralization. The freedom to organize 
reform is a different kind of freedom than journalistic freedom. How journalists treat anti-
corruption stories is perhaps less important than mere coverage, given the agenda-setting 
effect of frequency of mention on shaping public opinion (McCombs et  al., 2014). The 
social movement network dynamics associated with anti-corruption themes are likely the 
driving influence in reducing corruption’s negative effects on ICT development, more so 
than news alone.

Decentralization increased information diversity, which may be the main reason why 
anti-corruption messages increase through multiple means, weakening corruption’s harm-
ful effects on ICT development. This is congruent with arguments put forth by Funaki and 
Glencorse (2014) and Jha and Sarangi (2017), who called for a broader array of actors to 
enhance anti-corruption efforts through a collective voice.

So, does corruption promote growth? Our findings show that corruption has a nega-
tive relationship with economic growth in Africa, which raises questions about the earlier 
research that finds that corruption greases the growth curve (Ahmad & Brookins, 2007; 
Barreto, 2001; Mauro, 1995; Méon & Weill, 2010). However, our findings support the 
findings of Nur-tegin and Jakee (2020) that while both sand and grease were significant, 
corruption as sand had a stronger effect. These studies looked across the range of countries 
with a distribution heavy at the top with a long fat tail. In that area, we find that developing 
African countries’ corruption acts more like sand, abrading growth by 17%, lending sup-
port to Cooray and Schneider’s (2018) assertion that decentralization mitigates the negative 
effects of corruption.
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We further contribute to scholarship by articulating institutional void theory in inter-
organizational network terms to argue that more centralized interorganizational networks 
create higher institutional voids and limit effective functioning as information volumes 
increase. We also conceptualized how information voids emerge due to centralization, 
leading to lower ICT development. We found that centralized interorganizational networks 
work together to yield more corruption, which dampens ICT development. This finding 
may also apply to developed countries.

Concerning methods, the algorithms appear to have produced reliable data– representative 
of interorganizational networks– and have predictive validity. Another effective variable auto-
matically extracted from the news was counts of anti-corruption, a predictor of improved ICT 
infrastructure. Automatic network data extraction resolves data collection problems that have 
plagued interorganizational network research using traditional survey data or other means.

Although the cross-sectional data do not enable evidence for the causal nature of this asso-
ciation, if the causal arrow flows from the interorganizational network to ICT development, 
then this has implications for practice. Countries can include more diverse stakeholders, form-
ing more decentralized interorganizational networks, leading to improved development. Anti-
corruption advocates have a path to reduce corruption by including more diverse and local 
stakeholder organizations in the ICT policy process. Such an indirect strategy may be more 
effective than directly confronting corruption.

6  Conclusion

Studying ICT in developing African countries helped form a general theory of ICT processes 
encompassing interorganizational networks and their effects on corruption and anti-corruption 
on ICT infrastructure development. This study found that interorganizational network centrali-
zation/decentralization is an important mediator between corruption and ICT development. 
Corruption’s effect on ICT development decreases only when the network is decentralized. 
In contrast, corruption is the dominant factor associated with less ICT development when 
the network is centralized. Moreover, when the interorganizational network centralization is 
lower, anti-corruption messages lead to more developed ICT, suggesting a spurious relation-
ship in extant research that finds corruption positively associated with economic growth.

Decentralization, as conceptualized in this study, occurs as an organic response to institu-
tional voids and the incapacity of the centralized network to process information. As theorized, 
we find empirical support that decentralization mitigates corruption through the affordance of 
increased anti-corruption efforts and results in greater ICT infrastructure development. Decen-
tralized networks are theorized to mitigate corruption’s effects as anti-corruption informa-
tion increases. Therefore, the recommendation would be to develop and implement policies 
that foster greater ICT development based on the rationale that this leads to improved eco-
nomic growth. Furthermore, encouraging organizations to develop increased alliances would 
increase decentralization and, in turn, increase ICT development. We expect, however, that 
governments that are highly centralized (and manifest higher levels of corruption) would resist 
such policies as they would disrupt corrupt practices. The longer-term effects of regular ICT 
upgrades would contribute to decentralization and anti-corruption efforts. Greater utilization 
of the infrastructure by individual and organizational users at the local levels would enhance 
decentralization and, in theory, reduce corruption.
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