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Abstract

:

There has been considerable worldwide attention to the Internet of Things (IoT), blockchain technology (BCT), and artificial intelligence (AI) in all sectors of the economy. Despite still being in the expansion phase, the application of the IoT, BCT, and AI to humanitarian logistics (HL) has drawn a lot of interest due to their significant success in other industries. Commercial and noncommercial organizations are both under growing universal pressure for transparency. Therefore, this study offers a model for understanding the mediating association of transparency between emerging technologies and HL sustainability. The partial least squares structural equation modeling (PLS-SEM) approach was used in conjunction with SmartPLS3. The software was applied to information acquired via questionnaires from 434 disaster relief workers (DRWs) chosen using the snowball sampling approach. The findings suggest that in disaster relief operations (DROs), where corruption and mismanagement in HL have been key concerns for all stakeholders, emerging technologies could be a way forward to achieving system transparency and HL sustainability. The ultimate beneficiaries of transparent and sustainable HL will be all of society, especially the victims of catastrophes. Such victims can receive proper aid on time if the appropriate technology is used in DROs, and early warnings can save many lives. This study adds to the body of knowledge by providing the first empirical evidence assessing the role of emerging technologies in HL transparency and sustainability.
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1. Introduction


Due to the increasing intensity and frequency of both natural and manmade disasters, the consequent human suffering has increased. Between 1998 and 2017, natural disasters killed almost 1.3 million people, affected more than 4.4 billion people, and caused economic losses of about US $2908 billion. In addition, in 2018, there were 315 disaster events recorded worldwide, 11,804 deaths, and more than 68 million persons affected, with lost assets at almost US $131.7 billion. Moreover, the unexpected COVID-19 pandemic that began in 2020 and its tremendous global economic and healthcare impact triggered humanitarian problems in many parts of the world [1,2]. On a regional basis, Asia was the continent most affected in the world [3].



On the Asian continent, Pakistan regularly faces both types of catastrophes. Since its sovereignty, besides wars with India, Pakistan has lost almost 56 million people in the war against terrorism. From 2000 to 2018, Pakistan placed fourth on the list of countries affected by catastrophes, losing 73,338 persons in 15 earthquakes [4]. In the 2010 flood in Pakistan, asset losses totaled around 5.8% of the country’s GDP, with 20 million people affected [5]. Moreover, from 1971 to 2001, 14 cyclones made landfall along the coastal region of Pakistan. Besides flooding, Pakistan is situated on a 528-mile-long geological fault line, and many earthquakes between 1935 and 2015 have occurred [5]; there were 280 casualties in the 2015 earthquake that affected almost 1.5 million people [6].



When assistance is a matter of life or death, some individuals are only interested in money, and are not interested in assisting the afflicted. Moreover, humanitarian organizations (HOs) want to assist victims, but demonstrate unwillingness for multiple reasons, such as demands for bribes and other forms of corruption [7]. Case studies have demonstrated corruption and a lack of transparency in both developing and developed countries. Examples include the Philippines in 2013, the Haiti earthquake [8], the 2010 flood in Pakistan, the 2008 Wenchuan earthquake in China, the Indian Ocean tsunami in 2004, the sex-for-food scandal in 2002 in West Africa, Hurricane Katrina, the 2015 Nepal earthquake, and wars in Afghanistan, Iraq [9], and Nepal.



Such case studies presented evidence of unfair aid distribution, incompetence, political and local individual interference, and corruption, which bring unsustainable humanitarian logistics (HL). Other factors that influence people’s suffering after a disaster are uneven distribution of relief resources from not using emerging technology and from a lack of transparency. Now the need to incorporate technology in HL is recognized. While transparency in the supply chain (SC) in general is well-explored in the literature [10,11,12], transparency in the context of HL is a relatively less explored research area [13,14,15,16,17,18]. Similarly, research on the Internet of Things (IoT), blockchain technology (BCT), and artificial intelligence (AI) in HL has a strong footing in the contemporary literature; nevertheless, the IoT, BCT, and AI in relief operations have recently attracted the attention of scholars [15,18,19,20,21,22,23]. However, the humanitarian context is an under-researched area that invites further investigation, especially from the sustainability perspective.



Most of the existing research addressed either variables concerning technology [24] or transparency [17] in HL. Only a handful of studies, such as ref. [23] and ref. [18], have examined the IoT, BCT, AI, and transparency together in the HL context. However, no approach is found in this field for the adoption of the IoT, BCT, and AI to make HL transparent and sustainable. Donors have increasingly called for greater transparency in HL, especially during the COVID-19 crisis [25]. Transparency shows the intent of HOs is to determine honest and appropriate principles associated with the sharing of information, which reveals the integrity of the organizations in generating trust and improving performance [26]. On the other hand, unclear and unreliable information in HL is mainly considered the key hurdle for co-ordination and, ultimately, for sustainability [27]. Similarly, sustainability is a new and less clear theme in humanitarianism. Nevertheless, sustainability recognition is crucial, and is an area of interest for scholars and practitioners. In HL, the key goals from sustainability are linked to saving lives, decreasing human suffering, and contributing to the developmental stage of the disaster [28]. Likewise, in the business context, stakeholders are increasingly pressuring businesses to adopt sustainable methods [29,30]. Sustainable behavior contributes to a company’s returns by increasing revenue and improving staff productivity, as well as reducing energy and water waste, resource expenses, employee turnover, and threats [31], as well as reducing unpredictability in stock values and financial returns as a result of market value and customer dissatisfaction. Furthermore, unsustainable behavior leads to greater risks and more unsatisfied customers [30]. Accordingly, we recognize this research gap and pose the following study question. What are the impacts of the IoT, BCT, and AI on the components of sustainability (effective inventory management, robust information, and effective donation management) in HL that are mediated by transparency?



Consequently, the objective of the present study is to offer a picture of the demand for HL transparency and sustainability, and to determine how they should be accomplished. In addition, the state of the current body of knowledge on technology and transparency does not completely indicate how the construct can be hypothesized, how the IoT, BCT, and AI are associated with governing transparency in organizations, or how organizations operate in the IoT with BCT and AI in terms of HL. Therefore, this study has three objectives. The first is to look at how the impact of the IoT, BCT, and AI on transparency in the HL context has been studied in a variety of academic domains. The second is to examine the influence of transparency on the components of sustainability in HL. Third is to investigate the significance of transparency as a mediator between HL sustainability and the IoT, BCT, and AI. To achieve these objectives, partial least squares structural equation modeling (PLS-SEM) was applied with SmartPLS v3.3.6. This research develops research hypotheses, and statistically tests the conceptual framework on data collected using questionnaires from DRWs in various HOs operating across Pakistan. On the basis of these findings, this research highlights theoretical, practical, and social implications.



The paper is organized as follows. A literature review of study variables is presented in Section 2. Section 3 presents the research model and hypothesis development. The methods applied in the research are detailed in Section 4. In Section 5, data assessment and empirical results are described. Section 6 focuses on discussion, followed by the conclusion to this research.




2. Literature Review


2.1. Humanitarian Logistics


Unfortunately, disaster relief will remain an enlarging market; it is predicted that in the next 50 years, calamities may increase at five times the present rate. Subsequently, delivery and distribution of relief items may become an important worldwide industry [32]. In the last few decades, a great number of both man-made and natural disasters have stricken numerous localities worldwide. Consequently, a large number of victims remain, and there is long-term harm to the areas concerned. In order to sustain effective operations in the affected areas, and to meet the fundamental needs of survivors, it is imperative to focus on the proper distribution of relief items through proper planning and execution, and obtain valuable information about the affected areas [33].



For this process, HL is the technical term for the procurement, transportation, and storage of materials flowing from their origin to disaster-prone areas, including last-mile distribution. After any disaster strikes, effective HL plays an imperative role in the DRO [33]. HOs, on the other hand, have not recognized or articulated this reality [34]. As a result, despite a process that can lead to the success or failure of a relief operation [17,35,36,37,38], HL receives the least attention inside HOs. Around 80% of the relief operation’s expenses and contributions come from HL [35]. HL is an umbrella term that covers a wide spectrum of the DRO, and safeguards both the response and development stages of a disaster [32]. HL serves as a link between the mitigation and response phases of a disaster, as well as between supply and procurement in the field and the operations center. Following a disaster, a balance should be struck between speed, accuracy, and cost in terms of product type, quantity, and availability [39].



Sustainability is understood from its social, financial, and ecological aspects. The 2030 Agenda for Sustainable Development plays an active role in a region when it is imperative for humans. Leaders worldwide agreed on the approach to utilize the resources and to develop the world [40]. Sustainability is a completely modern and a less explained course in the HL context. Nevertheless, sustainability knowledge is important and is an issue of interest to scholars and professionals.



HOs focus on sustainability mainly from the viewpoint of contextual prospects for society as well as for the beneficiaries. Most of the expectations on humanitarianism performance can also be known as sustainability expectations. Saving lives and alleviating human suffering align with social responsibility, whereas contributing to advancement corresponds to the longer term aims of sustainability, particularly when combined with ecological components of sustainability [28]. Sustainability in the humanitarian field is sustaining operations or, more specifically, “being able to survive as a result that it may persist to serve its region” [41]. The United Nations defined sustainability as meeting current requirements without sacrificing the ability of upcoming generations to meet their own needs [42]. Sustainability is also defined as “determining whether an activity or effect is likely to persist after donor support has been discontinued” [43]. The definition emphasis is the long-term (social) influence of humanitarian interventions. This suggests a deeply ingrained overarching attitude that encompasses a wide range of sustainability goals.



Therefore, the primary goal of sustainability in HL is to preserve lives, alleviate suffering, and contribute to the redevelopment of disaster-affected populations. Likewise, in for-profit organizations, stakeholders are progressively pressuring the organization to implement a sustainability method [29,30,44,45,46,47]. Sustainable behavior increases an organization’s returns by increasing revenue and employee productivity, lowering energy and water waste, reducing resource expenditures, employee turnover, and hazards [31], and decreasing stock price volatility through positive economic returns from market value and customer satisfaction. Furthermore, a lack of long-term behavior increases risk and lowers consumer satisfaction [30]. The key difference between businesses making profits and HOs working to save lives is that the latter decreases human suffering and helps in the redevelopment of the people after a disaster strikes [42]. All the goals of HOs are associated with sustainability. As a result, it can be stated that HL sustainability is no longer an option, but a necessity. Rather than being a burden, sustainability is essential for saving lives, reducing human suffering, and for redevelopment after a disaster. In this regard, transparency and technology is hence realized as the key activity for sustainability.




2.2. Transparency in HL Sustainability


All local and international HOs want to help disaster victims, but they cannot do so for several reasons. There are inefficient governments, bad governance, political influence, and local people involvement [17]. Moreover, a shortage of resources, different kinds of corruption, nepotism, and favoritism are also hurdles on the way to sustainable HL [9]. Similarly, falsified expense reports, kickbacks, sexual abuse, appointments without merit, and forcing or threatening DRWs or relief recipients for social or personal and/or political gain can occur. In addition, favoring one group in particular, covering nontarget groups, and receipt falsification are major obstacles to an effective HL process [9]. Corruption in transportation consists of unauthorized personal use, syphoning fuel, collusion with fuel providers, falsifying records, unnecessary repairs, and overcharging for repairs, and are noted in the HL process [9].



Fund shortages and competition for funds raise the importance of transparent HL [48]. There is no specific and approved definition of transparency, because the concept is broad. However, transparency has been defined as reliable and timely economic- and social-information sharing by an organization via the best possible channel, accurately and clearly, with all relevant stakeholders for the purpose of proper decision making and feedback to secure the process [49]. Transparency is not only the sharing of goods outside the organization but sharing what is true and where improvements can occur [50]. Research on transparency also advocates for the positive effects of transparency on the SC. Sodhi and Tang [12], for example, identified numerous benefits from transparency in business logistics. Likewise, the vitalness of transparency and its role in sustainable SC has been emphasized [11]. Chen et al. [10] examined the impact of SC transparency on sustainability under nongovernmental organization scrutiny. However, the findings can be applied to HL. Transparency in HL is a global issue for all HOs, all of society, all governments, all victims, and for the general public. Transparency equally attracts the attention of researchers, who then examine the causes and indicate the remedies for improving transparency in HL. Apart from scholars, international organizations firmly believe that the effectiveness of HL primarily depends on transparency. In this regard, these organizations have provided detailed guidelines on HL transparency. Some researchers have also emphasized the importance of transparency in the humanitarian sector [17,18]. These studies provided a strong foundation for the role of transparency in the HL process.



Transparency in logistics leads to improvements in organizational capital, effective inventory and donation management, and robust information [51]. Generally, both commercial and noncommercial organizations are under growing pressure for transparency. Donors are the imperative stakeholders with the most power in a DRO [52]. These donors are ambitious in their key purpose of giving resources to HOs to decrease disaster risks. If the use of the donations is not up to the mark in any organization, they can stop providing resources. Donors wish for the utmost transparency and visibility [38]. Proper supply of resources is a sign of sustainable HL [53,54]. Sustainable HL will not merely reduce risks, costs, and timelines, but will also save people’s lives and decrease suffering. Thus, HL should be fast, fair, and safe, which is only possible through the use of emerging technologies. Authentic leadership and organizational transparency are the driving forces of internal transparency, which attracts financial resources, creates strategic value, and promotes economic sustainability through volunteer collaborations and efficiency in an organization [55]. Advanced technology has demonstrated the levels of transparency in any organization [56]. The study model in [35] demonstrated that the root cause for a lack of transparency is not applying technology to HL.




2.3. Technology for Transparency in HL


Technology has been a major enabler in business operations for a long time [57]. There are three main building blocks of technology: information generation, handling, and usage [58]. The first concept refers to gathering information for enhancing transparency; information handling is managing and analyzing it, whereas information usage is planning and executing tasks and analyzing them. A global review of the catastrophe programs of the United Nations stated that the application of information, technology, and practical studies may be the key to handling a DRO. Therefore, a lot of effort has commenced for applying information and technology during disasters. These days, technology linkages to Industry 4.0 has been observed as a possible key to the challenges confronted by HL [24].



Scholars and practitioners recommend the adoption of digital solutions to track the flow of donations and resources from source to destination, and to detect flows in the system to ensure transparency in DROs [59]. The challenges concerning visibility in HL are worldwide, because corruption is evident around the world. The development of technology and its ability to offer proper solutions has enhanced the trust of HOs that use digital solutions to help ensure proper supplies arrive on time [18]. Emerging technologies are considered the most important factor in regulating the success and/or failure of relief operations as set out by management [60]. Regional actors and authorities require appropriate information to develop reliable disaster scenarios in order to make better strategic decisions [61]. In recent years, HOs and government agencies have adopted blockchain technology, which makes logistics tamper-proof and highly transparent [62]. In addition, technology can significantly improve the decision-making process in a DRO [60].



In Pakistan, technology in HL is a challenging task for numerous reasons. The volunteers and government officials engaged in HL and DROs are not technically adept at supporting and adopting technology in humanitarian work. Overall, HL faces a significant shortage of experts [63]. Moreover, an overall weak transparency structure and a culture of bribery and corruption require stringent controls and robust solutions [64]. In addition, the adoption and implementation of technology to observe transparency in HL require substantial financial resources to hire experts and develop the information systems that can help track the movement of resources in DROs [60]. Limited financial resources is the main barrier to the adoption of technology in HL in Pakistan [36]. Many scholars have examined technology in the context of DROs [24,35,36,65]. AI, BC, and the IoT are the technologies determining future growth in relief operations [66], and they offer appropriate technologies for data management and application [58]. Technologies such as the IoT, BCT, and AI can be progressively used in the upcoming era [67]. AI and the IoT have been successfully combined with BCT [68,69]. Therefore, this article focuses on the combined effect, use, application, and roles of the IoT, BCT, and AI for transparent and sustainable HL.



Thus, it is evident that despite having literature support, the impact of technology and transparency on HL has not been empirically examined yet, which invites researchers to provide empirical evidence for the claims. Based on strong literature support, this research therefore studies the relationship between these two variables in the geographic context of Pakistan.





3. The Research Model and Hypothesis Development


Technology and transparency in the commercial SC have gained firm ground and are well explored from various perspectives. Recent studies are relevant and purely focused on technology and transparency in the humanitarian context [13,15,16,17,18,23]. Among them, Khan et al. [23] examined the application of the IoT and BCT. However, in that study, the role of transparency was examined with regard to public trust. Similarly, the authors in [18] investigated the role of transparency in HL where technology was a moderator. In another study, facets of transparency were variables mediated by public trust as used for effective HL, but technology was completely ignored [17]. All these studies highlighted the role of transparency in HL, and the relationship between emerging technologies (the IoT, BCT, and AI) with HL facets of sustainability as variables. Effective inventory management, robust information, and effective donation management mediated by transparency were not empirically measured.



Based on the critical review of the literature presented in the previous section, we developed this study’s research framework, as shown in Figure 1. In the research model, technology as an independent variable constitutes three facets: the IoT, BCT, and AI. HL sustainability as a dependent variable constitutes three components: effective inventory management, robust information, and effective donation management. Transparency serves as a mediator that influences the relationship between sustainability and HL. The hypothesis development is presented in the following subsections.



3.1. The Internet of Things and Transparency


The IoT is a current universal internet-grounded data planning method for universal computing. It facilitates materials and services exchange procedures, empowering smart circumstances to detect objects and recover data from the internet to assist their adaptive functioning [23]. The IoT allows various devices to remain permanently connected and share reports [70], and it reduces risks through device interconnection [71]. Computers, smartphones, and remote controls are examples of IoT devices with security issues [72]. Smart contract self-executing programs assist in tracing and tracking distributions by gathering pertinent data from sensors (IoT-enabled devices) or input from organizations [73].



By maintaining a constant ledger of transactions accessible to all actors involved in DROs, the IoT opens up a wide range of opportunities for correcting erroneous operations. Furthermore, the IoT has the potential to connect several devices to a network and transfer data without interruption [19,70]. As a result, consistent communication with the environment is established in order to overcome a variety of variables while lowering risks and limiting potential nonconformities. Furthermore, because the IoT allows for public availability of information, all HL operations are monitored and managed following norms and regulations [19]. As a result, the IoT has the potential to increase transparency, and plays the following role.



H1: 

The Internet of Things is strongly linked to transparency.






3.2. Blockchain Technology and Transparency


BCT is an electronic ledger that authorized individuals can examine but not modify. It can securely record transactions in a decentralized, efficient, and cost-effective manner [74]. BCT can simplify data transfer by removing layers that are frequently in conflict. As a result, information is more dependable, timely, accurate, reliable, visible, and incorruptible. The smart contract [75] is one use of BCT. Self-execution of the smart contract algorithm is dependent on the operations (actions) of the participating entities, which serve as input variables. This eliminates the need for intermediaries to obtain approval, resulting in a reduction in contract processing time.



Blockchain is a technology that links people and corporations who may not always trust one another but have a common goal [76]. Consequently, BCT can enhance HL’s long-term profitability by helping to develop confidence among all stakeholders in the financial flow while also minimizing processing wait times. Furthermore, analytics applied to the information stored in the blocks has the potential to improve the understanding of cash flow [73], generate trust and co-ordination, manage resources, demonstrate authenticity and proprietorship, save time, ensure data security, overcome problems that impede information sharing, increase transparency, and ultimately, provide sustainability [19,77]. Several companies, such as Maersk and Walmart, have used BCT in the workplace [78,79]. As a result of BCT, different DRWs participating in DROs can easily acquire and share information on the same system. Accordingly, BCT might be considered a permanent, searchable, and ultimately immutable archive of public records. As a result, we put forward the following hypothesis.



H2: 

Transparency and BCT have a positive relationship.






3.3. Artificial Intelligence and Transparency


AI entails identifying a specific data management problem, formulating a computational formulation for it, and developing an algorithm to solve it [80]. Because AI helps knowledge discovery generate suggestions and deep insights by utilizing intelligent algorithms, it is increasingly used to make data-driven business decisions in diverse corporate and societal contexts. Unlike traditional statistical and operational research approaches, it can learn from current data and adapt to new data streams [24]. Using AI-based solutions will minimize information and cognitive overload caused by massive amounts of data created from numerous streams at any given time, and will reduce aggregated latency [81]. It will shorten the time it takes to perform an analysis, and can assess all data streams in real time to reduce decision latency, which is crucial in a crisis or catastrophe and in safety-critical systems [82]. In HL, AI might be used in a variety of ways. The benefits of this technology enable the creation of decision-support systems for performing supplier selection, the injection of agility into HL, the mining of patterns from big data for risk identification, and the managing of data from numerous sources, among other things [83]. Furthermore, AI’s characteristics make it perfect for combining with other methodologies and technologies to create hybrid decision-support systems [68,83]. In a nutshell, AI is used to determine a specific piece of data, reduce information and cognitive overload, consider newly obtained data, turn data into useable information, and manage data from many sources. Consequently, we propose the following hypothesis.



H3: 

Transparency is positively linked with IA.






3.4. Transparency and Effective Inventory Management


The effective management of disaster inventory enhances HL sustainability. In HL, warehouses determine the best place for inventory prepositioning. The key deterministic factors, such as cost, response time, security of the localities, etc., are considered important in effective inventory management (EIM) [17]. Furthermore, the main drivers for EIM in DROs are government stability, costs, logistics and places [84], the amount of storage, and local constraints [85]. Among other things, inventory prepositioning and good storage systems are considered for enhancing HL sustainability [84]. Lack of information and poor SC integration are hurdles in the way of EIM. Last mile distribution is the final point in HL, linked through inventory management with the supply of aid from storage to the people devastated by the disaster [59].



Sustainable HL requires a flexible and transparent inventory management system. The recent advancements in technology and the proliferation of information technology may have a stronger impact on the HL process of storing, tracking, distributing, and monitoring resources. The combination of these technologies can enable inventory transparency among the SC’s many actors. As a result, incorporating the IoT, BCT, and AI into relief materials will provide the necessary transparency in inventories and logistics, allowing for greater sustainability. As a result, we propose the following.



H4: 

Transparency mediates the relationship between technology and effective inventory management of DROs.






3.5. Transparency and Robust Information


HL topics can help with proper engagement and correct information exchange in disaster-prone areas, which is crucial to a DRO’s long-term viability. Additionally, one of the fundamental characteristics of DROs is uncertainty, which has a direct impact on information sharing. Withholding information in logistics causes an issue known as the bullwhip effect [86], but sharing knowledge can lead to SC sustainability. Furthermore, long-term HL has a significant impact on saving lives, alleviating suffering, and contributing to economic prosperity [87]. In a vein similar to ref. [88], this study suggests that in uncertain circumstances, an organization’s ability to share information becomes critically important [89]. Any organization needs both internal and external information in order to run smoothly [90]. Organizations adopt management techniques with the declared purpose of improving their information capabilities to handle challenges produced by an excessively uncertain environment, providing sustainability to the HL process.



Transparency helps with making better HL decisions by removing problems such as lack of information and uncertainty. Bribery can be hidden more easily when there is a lack of transparency. Lack of openness adds to the cost of information [36]. Information management is critical for HL sustainability for the many stakeholders (governments, HOs, foreign governments) and volunteers [24]. In disaster scenarios, there is a dearth of accurate information. Authors have offered formulations to support catastrophe operations in conditions of limited knowledge, bringing transparency through technology that can provide robust information. In this research, the following hypothesis is suggested.



H5: 

Transparency mediates the relationship between technology and robust information in a DRO.






3.6. Transparency and Effective Donation Management


Donors are the most significant stakeholders in relief operations because they have the most authority. They have their priorities and clear objectives regarding the use of their donations. Therefore, they always expect HOs to use donated funds effectively and efficiently [40]. As a result, they are ready to use their authority to exert pressure on HOs in order to accomplish their goals. Therefore, the main focus of HOs should be to spend donors’ resources efficiently to reduce the vulnerability of survivors in a visible way [91]. Proper communication with donors and timely reporting on financial performance [51] are not only important to satisfy donors but are also important for the survival and sustainability of the organization. Overly ambitious strategy creation, aimed at impressing overseas donors and other stakeholders, rather than victims, results in a lack of overall organizational performance [92].



As noted, HOs are usually evaluated by their funders, not their beneficiaries. In addition, the donors’ expectations regarding spending vary worldwide [17]. The international community wants to empower victims and help ensure their dignity in all phases of a disaster. Therefore, organizations have been subjected to increased standards of transparency. Diverse donors require detailed data regarding how their donations are spent and on the efficient utilization of resources by the organization. More specifically, they want to record what assistance has been given, to whom, the strategic approach, operational records, the cost structure, and the effect on victims [93]. The key to success in HL is the effective and efficient recording of reliable data, which is critical for donors to formulate policies connected to the release of funding [94]. As a result, the only way to satisfy donors is to guarantee greater transparency in the HL process. Therefore, the following can be argued.



H6: 

Transparency mediates the relationship between technology and effective donation management of DROs.







4. Methods


4.1. Population and Sampling


This study follows the quantitative research design because it statistically examines the mediating role of transparency between emerging technologies and HL sustainability. The quantitative research design helps quantify opinions, statistically justifying the influence of one variable over another. The primary data were collected through an online questionnaire created in Google Drive to test the reliability, validity, model fit, and psychometric accuracy of the study framework. The population of this study included employees working in HOs in Pakistan. Due to the absence of a sampling frame, where the exact total population is not known, a nonprobability technique (snowball sampling) was employed. First, we approached contacts and asked them to fill out the survey and to either provide details on other potential respondents or forward the link to their acquaintances across the country. The sample size was determined following previously crafted guidelines that recommend a 10:1 respondent-to-item ratio for multivariate analysis [95]. This study contains seven latent variables and 36 items/indicators, as shown in Figure 2. Thus, the minimum sample size for this study should be 10 × 36 = 360.




4.2. Questionnaire Development and Data Collection


This study followed other previously used guidelines on questionnaire development and instrument validity and reliability [96]. To operationalize the study constructs, measurement instruments (scales) were adapted from the relevant literature. The measurement scale for technology was adopted from [23], while transparency was adapted from [17] and the scale for HL sustainability was extracted from [17,40]. Respondents assessed 36 items on a five-point Likert scale (1 indicates “never; strongly disagree; not probable; extremely untrue of what I believe”; 5 indicates “always; strongly agree; highly probable; very true of what I believe”). The indicators were put together as a whole based on current measurements and research in the English language. Small modifications were made as needed for the circumstances. After the questionnaire was written, it was examined by specialists on the subject (professors and managers). The questionnaire was revised in response to their feedback to accurately reflect the context of IT in HL. Small changes were made after a pilot test to get the questionnaire ready for data collecting.



Based on feedback from the experts and from pretest results, the questionnaire was finalized (see the Appendix A). To protect respondents’ privacy, the questionnaire did not ask for any personal information, and participation was entirely voluntary. The information was gathered between September and December 2020. Respondents were contacted through email, Facebook, WhatsApp, and LinkedIn, with a cover letter describing the objective of the survey and assuring each respondent that their information would be kept anonymous and confidential. Following three email reminders, 434 usable responses were obtained.




4.3. Descriptive Statistics


Per the guidelines in ref. [97], biased replies were compared to earlier responses (the first and last 30%), and late respondents were deemed to be nonrespondents. An investigation showed that all measurement items had nonstatistical dis-similarity, p > 0.25. As a result, in this study, nonresponse bias was not a concern. Gender, age, qualifications, work experience, company function, and position were all used to regulate the data, which were then analyzed after normality was checked. All questionnaire processes, instructions, orders, and exercises were conducted in Pakistan. As shown in Table 1, 434 HO professionals participated in the study, comprising chief executive officers (21.7%), managers (22.8%), supervisors (30%), logisticians (11.1%), and field officers (14.5%). A total of 88% of the participants were men, with the majority (43.8%) between the ages of 35 and 44. Most (67.7%) had a master’s degree, and 30.0% were supervisors. The mean, standard deviation, variance, skewness, and kurtosis were also calculated.





5. Analysis and Results


The objective of this study was the prediction and development of theory instead of confirmation, and therefore, a PLS approach is more appropriate in contrast to the covariance-based (CB) approach [98]. In PLS, latent variable values are used if the structural model is complex. This study contains a complex structural model, because it has reflective constructs, observed variables, and latent variables, and all variables possess common themes. Hence, using PLS-SEM, the research model was analyzed in two steps suggested in [98], with SmartPLS 3 applied. In the first phase, the measurement model was analyzed to establish its validity and reliability. The structural/path model was evaluated for hypothesis testing in the second phase. Composite reliability (CR) and Cronbach’s alpha were used to assure the measurement model’s reliability, while discriminant and convergent validity tests determined validity. Hypothesis testing for the structural model was undertaken after confirming the measurement model’s reliability and validity. SPSS was used to check for normality and multicollinearity before using the SmartPLS3 package. To begin, skewness and kurtosis were used to assess the study’s normalcy, as shown in Table 2. The numbers were within the allowed range of ±2 [99], and the data were normal. Multicollinearity was then checked using a VIF test, where the values must be less than 10 [3,100]. In this study, VIF < 3; hence, multicollinearity is not a problem for subsequent considerations.



5.1. Assessment of the Measurement Model


Pearson’s coefficient, R-squared (R2), and adjusted R-squared (AR2) were used to determine the endogenous variables’ variance values. R2 and AR2 values were very close, as indicated in Table 3. Consequently, the results revealed a big and medium effect size, as well as a well-fit model [17].



5.1.1. Reliability of the Measurement Model


Cronbach’s alpha measures the inner reliability of the variables, whereas CR measures the more lenient reliability of the variables. For exploratory purposes, a reliability of 0.60 or more is acceptable, while in Cronbach’s alpha, less than 0.60 suggests the items do not match well. The value of Cronbach’s alpha was higher than the suggested value (see Table 3 and Figure 2). Accordingly, the model is well-suited to this study [17].



Likewise, CR values greater than the 0.70 threshold indicate the model fits well and demonstrates great reliability [17,101,102], as seen in Table 3.




5.1.2. Model Validity


Without validity, a model might not be reliable [103]. As a result, both convergence and discriminant validity (DV) tests were used in the study. After deleting the TR5 indicator variable of transparency, the factor-loading values for all of the indicator variables were higher than the threshold value of 0.70. Likewise, the AVE values for all constructs were more than 0.50 [102]. Therefore, the value of factor loadings and the model’s AVE demonstrate high levels of convergence among the indicators in assessing their respective constructs, as seen in Table 3 and Figure 3.



There are different methods to estimate discriminant validity. DV was then calculated using the measurement model to see if an item accounted for more variance in its linked manifest construct than it exhibited with other constructs in the associated model [104]. In this research, DV of the constructs was examined via a correlation matrix obtained through SPSS 16, and was compared with the square root (SQRT) of the AVE for each construct. The diagonal elements reflect the SQRT value of the AVE for each construct, and below-diagonal values represent the intercorrelation matrix. The results demonstrate that all values for the SQRT of the AVE were higher than any constructs utilized in this research based on the correlation coefficients of all constructs between the same and all other constructs in the same row or column. As a whole, all measurement items and constructs in this research are appropriate for the estimation of the propositions and for the structural model. As a result, the findings show that all of the study’s constructs meet all DV requirements, and no DV issues were found using the Fornell–Larcker criterion [98], as shown in Table 4. However, HTMT is the best approach for the DV in PSL [105].



As seen in Table 5, the HTMT values of the model were smaller than the cut-off value of ≤0.85 [106], except for EIM with effective donation management (EDM), and RI with AI, EDM, and EIM, whereas RI showed transparency with BCT; the rest of the values indicate no issues with DV, showing a fit model and revealed validity.





5.2. Predictive Validity


Cohen [107] reported that the values of predictive validity (Q2) for the Stone–Geisser indicator (0.02, 0.15, and 0.35) presented small, medium, and high impact sizes, respectively. For the present study, the values are 0.26, 0.10, 0.11, and 0.08 for the endogenous latent variables of EDM, EIM, RI, and transparency as seen in Table 6. Hence, the study’s Q2 results demonstrate that the model has a medium level of predictive accuracy, and the variables are essential for the usual adjustment of the framework.




5.3. Hypothesis Testing


Once the validity and reliability of the measurement models were established, the structural model was assessed for hypotheses testing. The results of hypothesis testing revealed that the IoT had a substantial positive influence on transparency (T = 3.895, p = 0.00). Accordingly, H1 was confirmed. BCT had a substantial positive impact on transparency (T = 15.292, p = 0.00), which validated H2. AI had an extremely positive and significant effect on transparency (T = 5.174, p = 0.00), which supported H3. Transparency had a significant influence on EIM (T = 6.099, p = 0.00), which confirmed H4. Transparency substantially affected RI (T = 7.014, p = 0.00), confirming H5, and significantly affected EDM (T = 6.197, p = 0.00), which validated H6 (see Figure 4 and Table 7).





6. Discussion


The objective of this study was to examine the impact on transparency and HL sustainability from integration of the IoT, BCT, and AI. The findings suggest that in Pakistan, where corruption and mismanagement in HL have been the greatest concerns for all stakeholders, emerging technologies in DROs are ways to provide the transparency that can further enhance information flow and effectiveness in inventory and donation management and, ultimately, sustainability. Overall, the findings of the study are consistent with existing research contending that technology enhances HL sustainability that mainly includes effective inventory and donation management along with robust information. The findings of this study are essential because they validate the technology’s multidimensional view in a more thorough manner than earlier research. The hypothesized interrelationship suggested in the structural model between the latent variables was examined through Student T-test interconnection with p values. The result demonstrated that integration of the IoT, BCT, and AI is associated positively with transparency. This confirms hypotheses H1, H2, and H3. Similarly, transparency relates positively to EIM, robust information, and EDM in HOs, supporting hypotheses H4, H5, and H6 (see Figure 4 and Table 7). In addition, the suggested reflecting model has a high predictive significance for the endogenous components of transparency, EIM, robust information, and EDM. Multicollinearity between the variables, which can present difficulty when interpreting the data, was not an issue. Cronbach’s alpha, CR, AVE, HTMT, and the Fornell–Larcker criterion revealed relatively strong associations. Similarly, the T-statistic test was also noted to be a substantial or strong descriptive element for all variables.



The importance of the IoT, BCT, and AI in increasing system efficiency and effectiveness is recognized and well researched in numerous other disciplines, as discussed. Additionally, the findings of this research confirm and extend the role of these three technologies as well as the role of transparency as a mediator between technology and the variables of HL sustainability. The findings of the study support earlier research findings: [17,18,23]. The results show that a combination of the IoT, BCT, and AI relates positively to HL sustainability, implying that not using the IoT, BCT, and AI decreases transparency and, ultimately, HL sustainability. On the contrary, the three variables increase HL sustainability and transparency in DROs.



Regulatory authorities and HOs are primarily liable for guaranteeing viable administration and responsiveness to crises. In any case, lack of resources and unreasonable dispensations raised the requirement for truthfulness in the helpful co-ordination of disaster relief. Due to corruption and mismanagement in DROs in Pakistan, relief usually does not reach the victims in time. In such situations, a few financially well-off individuals manage to recover with self-support; however, 31.3% of the population lives in deprived areas, and these areas are profoundly dependent on DROs by the government with the assistance of national and international NGOs. This amplifies the need for transparency in relief operations. Because different natural calamities occur in Pakistan, it is necessary to have a transparent set of policies and strategies for the effective management of disasters. Pakistan, being on the top-10 list of countries most vulnerable to disasters, faces calamities every year. Thus, the existing disaster-relief management system is in dire need of transparent and sustainable HL, which according to the conclusions of this study and earlier research, can be accomplished by integrating the IoT, BCT, and AI into the entire disaster-relief management system.



6.1. Contributions to Theory


Based on these findings, it may be argued that the results provide some key insights into theory. First, the importance of technology and the role of transparency are well acknowledged in the operations and SC literature. Numerous studies have been conducted so far on transparency in HL and on the benefits of technology adoption in the field. However, as discussed in detail in earlier sections, all these studies have been conducted from different perspectives and with different sets of variables. This study, however, examined the three explanatory variables and three response variables mediated by transparency. Second, though research on technology adoption in operations and the SC has a very strong footing, in HL, it has gained momentum in recent years. The existing studies examined specific aspects of technology. This study, however, examined technology from a holistic perspective. In addition, it examined integration of the IoT, BCT, and AI as explanatory variables in the HL context for the first time and, to the best of our knowledge, no research has empirically examined these associations. As a result, the findings contribute to the body of knowledge by updating and supporting earlier research on HL sustainability. Lastly, this study provides empirical evidence on the role of technology in creating transparency in HL in Pakistan, where the frequency of disasters and mismanagement in DROs are higher. Thus, the present research contributes to the literature from a geographic perspective, i.e., it provides empirical evidence from a developing country where research, in general, is limited when it comes to HL.




6.2. Practical Implications


This study has several practical implications that might be useful to HO management and policymakers. Based on the outcomes, we suggest that the IoT, BCT, and AI should be integrated into disaster management systems. These technologies offer positive changes to the HL sector, such as more easily accessible information, legitimate data, and smart contracts, which will contribute to sustainable HL. The country’s image will improve once systems demonstrate transparency in the utilization of financing and dispensing of resources to the impacted individuals at the appropriate time, in the right quantity, and to the right areas. Similarly, through integration of the IoT, BCT, and AI in HL, all HOs may play a critical role in bringing transparency. Though they do not have any direct authority and control over the national disaster relief system, together they can lobby and influence the government to adopt technology for the national system. In addition, they can offer to provide financial and technical support in the process. Nevertheless, the technology of HL in Pakistan initially might not be quite effective due to the low literacy rate and lack of expert DRWs. However, this issue will be transitory and can be overcome by providing relevant training.




6.3. Limitations


There are certain limitations to the study that can be addressed with more research. Nonetheless, this study is the first to empirically examine the incorporation of the IoT, BCT, and AI in HL, and it can be used as a source for further research. Additionally, this study, conducted only in Pakistan, measured only IoT, BCT, and AI integration for HO sustainability; its findings cannot be generalized to other countries. Researchers are urged to conduct studies in other developing and developed countries, as well as to analyze and contrast the effects of the IoT, BCT, and AI on commercial and noncommercial organizations. These findings assessed how the IoT, BCT, and AI may be used to improve HL sustainability, and primary data were acquired from practitioners in various positions within HOs. Other stakeholders such as victims, funders, governments, and the military were not surveyed, and can be considered for future research. Lastly, the study is based on a questionnaire, and these findings can be enriched by using mixed methods in future research.





7. Conclusions


This study examined the integration of the IoT, BCT, and AI to create transparent and sustainable HL. The study results indicate that transparency plays a substantial role as a mediator in the relationship between explanatory variables (the IoT, BCT, and AI) and the response variables (EIM, robust information, and EDM). See Figure 1. The findings are consistent with the existing literature on technology adoption in the SC, which suggests improved sustainability and transparency of systems resulting from technology. In addition to some valuable academic contributions, the findings of this research contribute significantly to HOs, stakeholders as a whole (particularly donors), and governments by providing them with recommendations for understanding the importance of technology and transparency in providing HL sustainability. These parties continuously explore strategies to assist the afflicted, while funders also desire openness and transparency. Mismanagement, corruption, ineffective inventories, and donation management all demand transparency in HL to build the trust of donors and victims. The research contributes to the literature by offering the first quantitative evidence assessing the key role that the integration of emerging technologies plays in creating transparency in one of the top-10 disaster-prone regions.
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Table A1. Construct Operationalization.
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S/No

	
Constructs and Items

	
References




	
Internet of Things (IoT)






	
1

	
My organization utilizes the internet of things (IoT) for

interorganization information transfer (IoT1).

	
[23]




	
2

	
My organization utilizes the IoT for intraorganization information transfer (IoT2).




	
3

	
My organization utilizes the IoT to create and store information for

future use (IoT3).




	
4

	
My organization utilizes the IoT for management of relief materials (IoT4).




	
5

	
I agree with the development of my organization’s clarity of

information to the stakeholders through the IoT (IoT5).




	
Blockchain Technology (BCT)




	
1

	
We use distributed ledger technology to share information during

disaster relief operations (BT1).

	
[23]




	
2

	
We use distributed ledger technology because it helps to maintain confidentiality, integrity, and availability of the data (BT2).




	
3

	
We use distributed ledger technology to improve transparency in the disaster relief supply chain (BT3).




	
4

	
We routinely use distributed ledger technology as a data platform that traces the origins, use, and destination of humanitarian supplies (BT4).




	
5

	
We routinely use distributed ledger technology to avoid unreliable

information and to avoid confusion among partners engaged in

disaster relief operations (BT5).




	
6

	
I feel safe in my information sharing with the organization’s

blockchain technology (BT6).

	




	
Artificial Intelligence (AI)




	
1

	
Artificial intelligence can only be implemented to check human

judgment and share information during disaster relief operations (AI1).

	
[108]




	
2

	
Artificial intelligence may prevent errors, and it helps to maintain

confidentiality (AI2).




	
3

	
Computers can deal with personal data more carefully than humans to improve transparency in the disaster relief supply chain (AI3).




	
4

	
In my opinion, humans make more errors than computers (AI4).




	
5

	
My organization uses artificial intelligence for disclosure in meeting humanitarian logistics sustainability (AI5).




	
Transparency (TR)




	
1

	
We routinely share our operational plans (i.e., distribution and storage plans) (TR1).

	
[17]




	
2

	
Our partners routinely gather strategic information related to

disaster-affected areas (TR2).




	

	
Our partners routinely share strategic information (TR3).




	
3

	
These emerging technologies can provide me with updated

information relevant to the unfortunate industry of disaster (TR4).




	
4

	
The entire process of humanitarian logistics in my organization is

accurately and transparently disclosed (TR5).




	
Effective Inventory Management (EIM)




	
1

	
Technology and transparency can overcome continuous and

sustainable ambiguities in inventory with responsible authority (EIM1).

	
[40]




	
2

	
Through technology and transparency, management can control

procurement and effectively plan inventory management (EIM2).




	
3

	
My organization always favors the victims by its conscientiousness in inventory management (EIM3).

	
[17]




	
4

	
My organization performs its role effectively regarding inventory management (EIM4).




	
5

	
Our inventory wastage rates are low (EIM5).




	
Robust Information (RI)




	
1

	
My organization facilitates stakeholders in getting the information they need (RI1).

	
[17]




	
2

	
My organization distributes the relief items transparently (RI2).




	
3

	
Our local partners share their strategic information related to local

culture, government regulations, and other useful information (TR3).




	
4

	
We routinely share our operational plans (i.e., distribution and storage plans) (RI4).




	
5

	
Our partners routinely gather strategic information related to

disaster-affected areas (RI5).




	
6

	
Our organization is open to sharing most information regularly and proactively with the stakeholders (RI6).




	
Effective Donation Management (EDM)




	
1

	
Through technology, management can familiarize itself with the

processes involved in the relief of the needy after a disaster (EDM1).

	
[40]




	
2

	
Technology and transparency can help increase the number of donors (EDM2).




	
3

	
The victims can clearly see the progress and situations of the

donations of my organization (EDM3).

	
[17]




	
4

	
It is important for us to provide sincere aid to victims in time (EDM4).




	
5

	
We constantly stay in touch with the victims until donations are

delivered (EDM5).
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Figure 1. The research model. 
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Figure 2. Cronbach’s alpha values and reliability. 
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Figure 3. PLS with the AVE values. 
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Figure 4. T-statistic value. 
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Table 1. Demographic Information.
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	Variable
	Classification of

Variables
	Valid
	Freq.
	%
	Mean
	Std. Dev.
	Var.
	Skew.
	Kurt.





	Gender
	Male

Female
	434
	388

52
	88

12
	1.12
	0.325
	0.106
	2.35
	3.537



	Age
	18 to 24 years

25 to 34 years

35 to 44 years

45 years or older
	434
	2

189

190

51
	0.5

43.5

43.8

11.8
	2.66
	0.686
	0.471
	0.478
	−0.695



	Qualifications
	PhD

Master’s Degree

Bachelor’s Degree

Diploma

Secondary school and below
	434
	28

294

106

2

4
	6.5

67.7

24.4

0.5

0.9
	2.22
	0.603
	0.364
	1.00
	3.379



	Experience
	Less than 1 year

1–3 years

4–6 years

7–9 years

10–12 years

13 and above
	434
	110

106

64

76

50

28
	25.3

24.4

14.7

17.5

11.5

6.5
	2.85
	1.568
	2.457
	0.44
	−0.962



	Function
	Health

Logistics

Food Security

Water, Sanitation, and Hygiene

Camp Co-ordination

Other
	434
	76

106

31

14

10

197
	17.5

24.4

7.1

3.2

2.3

45.4
	3.85
	2.109
	4.450
	−0.112
	−1.780



	Position
	CEO

Manager

Supervisor

Logistician

Field Officer
	434
	94

99

130

48

63
	21.7

22.8

30.0

11.1

14.5
	2.74
	1.312
	1.722
	0.299
	−0.923
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Table 2. Descriptive and Collinearity (VIF) Statistics.
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	IoT
	BCT
	AI
	TR
	EIM
	RI
	EDM





	Valid
	434
	434
	434
	434
	434
	434
	434



	Missing
	0
	0
	0
	0
	0
	0
	0



	Mean
	2.85
	2.85
	2.98
	2.73
	3.05
	2.89
	2.90



	Median
	2.80
	2.80
	2.92
	2.73
	3.06
	2.88
	2.90



	Std. Deviation
	0.599
	0.599
	0.781
	0.578
	0.676
	0.618
	0.628



	Variance
	0.358
	0.358
	0.610
	0.334
	0.457
	0.382
	0.395



	Skewness
	0.045
	0.045
	0.059
	0.082
	0.062
	0.066
	0.071



	Std. Error of Skewness
	0.117
	0.117
	0.117
	0.117
	0.117
	0.117
	0.117



	Kurtosis
	−0.948
	−0.948
	−1.055
	−0.702
	−0.722
	−0.879
	−0.834



	Std. Error of Kurtosis
	0.234
	0.234
	0.234
	0.234
	0.234
	0.234
	0.234



	VIF
	1.64
	1.79
	1.56
	1.62
	2.19
	1.62
	1.94
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Table 3. The Measurement Model’s Reliability and Validity.
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	R-Squared
	Adjusted R-Squared
	Cronbach’s Alpha
	Composite Reliability
	Average Variance Extracted





	Internet of Things
	
	
	0.774
	0.847
	0.526



	Blockchain Technology
	
	
	0.819
	0.870
	0.529



	Artificial Intelligence
	
	
	0.799
	0.862
	0.553



	Transparency
	0.571
	0.568
	0.695
	0.805
	0.557



	Effective Inventory Management
	0.152
	0.150
	0.872
	0.907
	0.661



	Robust Information
	0.200
	0.198
	0.806
	0.866
	0.562



	Effective Donation Management
	0.151
	0.149
	0.813
	0.873
	0.585
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Table 4. Correlation and the Fornell–Larcker Criterion.
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	1
	2
	3
	4
	5
	6
	7





	1. Internet of Things
	1
	
	
	
	
	
	



	2. Blockchain Technology
	1.000 **
	1
	
	
	
	
	



	3. Artificial Intelligence
	0.920 **
	0.920 **
	1
	
	
	
	



	4. Transparency
	0.817 **
	0.817 **
	0.891 **
	1
	
	
	



	5. Effective Inventory Management
	0.829 **
	0.829 **
	0.896 **
	0.995 **
	1
	
	



	6. Robust Information
	0.954 **
	0.954 **
	0.972 **
	0.946 **
	0.952 **
	1
	



	7. Effective Donation Management
	0.935 **
	0.935 **
	0.971 **
	0.961 **
	0.966 **
	0.998 **
	1







Note: ** Indicates the correlation is significant at the 0.01 level (2-tailed).
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Table 5. Determining discriminant validity using the HTMT ratio.
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	AI
	BCT
	EDM
	EIM
	IoT
	RI
	TR





	Artificial Intelligence (AI)
	
	
	
	
	
	
	



	Blockchain Technology (BCT)
	0.34
	
	
	
	
	
	



	Effective Donation Management (EDM)
	0.77
	0.30
	
	
	
	
	



	Effective Inventory Management (EIM)
	0.74
	0.29
	1.13
	
	
	
	



	Internet of Things (IoT)
	0.27
	0.58
	0.17
	0.15
	
	
	



	Robust Information (RI)
	0.90
	0.36
	0.91
	0.91
	0.23
	
	



	Transparency (TR)
	0.47
	0.89
	0.37
	0.35
	0.61
	0.45
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Table 6. Predictive Validity.
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	SSO
	SSE
	Q2

(=1 − SSE/SSO)





	Internet of Things
	2170.000
	2170.000
	-



	Blockchain Technology
	2604.000
	2604.000
	-



	Artificial Intelligence
	2170.000
	2170.000
	-



	Transparency
	2170.000
	1614.578
	0.26



	Effective Inventory Management
	2170.000
	1962.974
	0.10



	Robust Information
	2170.000
	1933.018
	0.11



	Effective Donation Management
	2170.000
	1989.696
	0.08










[image: Table] 





Table 7. Path Analysis Using Bootstrapping.
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	Path

Coefficient
	Sample Mean
	Std. Deviation
	T Statistics
	p Values
	Supported?





	Internet of Things → Transparency (HI)
	0.122
	0.125
	0.038
	3.895
	0.000
	Yes



	Blockchain Technology → Transparency (H2)
	0.511
	0.511
	0.038
	15.292
	0.000
	Yes



	Artificial Intelligence → Transparency (H3)
	0.345
	0.346
	0.040
	5.174
	0.000
	Yes



	Transparency → Effective Inventory

Management (H4)
	0.390
	0.397
	0.048
	6.099
	0.000
	Yes



	Transparency → Robust Information (H5)
	0.447
	0.453
	0.047
	7.014
	0.000
	Yes



	Transparency → Effective Donation

Management (H6)
	0.389
	0.395
	0.051
	6.197
	0.000
	Yes
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