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Abstract

:

Islam is the second-largest religion on a global scale. All around the world Muslims are estimated to comprise more than 1.9 billion people. Therefore, the demand for Halal commodities is expected to reach a high growth rate: thus, it is crucial to increase its global market’s reliability and traceability. Based on these grounds, the scope of this paper is to assess Halal food sustainability, examining the barriers and opportunities offered by the certification and blockchain tools. To this purpose, the authors carried out an integrative literature review, selecting 54 contributions in the Web of Science platform. Despite several limitations, such as the lack of a standardized framework or universally accepted and reliable certifying authorities, the implementation of blockchain technology has emerged as an interesting instrument to increase the trustworthiness and traceability of Halal foods. This tool could also help the development of protocols and standard procedures, ensuring hygienic and permitted products that may boost food safety and security. Besides, the enhancement of the Halal certification and the blockchain tool, even if several efforts are required in terms of innovation and cooperation by local authorities, industrial associations and leading consumers, could enhance fair trade, ethical business, green animal breeding and environmental economics, and hence sustainable development.
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1. Introduction


“Halal” is an Arabic word which means lawful or permitted according to Islamic principles, whereas the contrary is “Haram”, which defines what is forbidden. Such a word is used not only in the context of commodities consumption or production but also refers to a wider range of human activities, influencing all aspects of Muslim daily life. In the context of Halal commodities and services, religious beliefs and cultural identity play a significant role in people’s lifestyles and habits. Specifically, among other professed faiths, Islam imposes a precise living code which affects Muslims’ everyday decisions, from food consumption habits to financial investments. Indeed, Islam requires Muslims to preserve their purity, their mentality and to maintain their self-respect and integrity under social, economic and religious perspective. As a consequence, all Muslims choices are influenced (or conditioned) by specific words, which are Halal (lawful), Haram (unlawful) [1,2] and “Mushbooh” (uncertain) [3]. Halal goods and services appeal and interest are growing fast because of strong escalation of Muslims’ distribution on a global scale, so there are new challenges in terms of social integration and economics, as well as innovative challenges to increase already existing market shares and enter completely new marketplaces. Under the demographic perspective, Muslims’ growth and emigration flows in the last sixty years have been impressive [4]. The latest statistics [5,6] have estimated more than 1.9 billion Muslims all around the world, making Islam the second most widespread religion in the world behind Christianity. In addition, the number of babies born to Muslims is expected to exceed births to Christians and Muslims have higher fertility rates than other religions. Therefore, Muslims are estimated to double by 2060, supporting the expectations of achieving roughly 3 billion believers (i.e., 31% of the expected global population) included among the “young generation” category (only 16% of consumers over 60 years old by 2050) [7,8,9].



In light of these premises, several economics and social considerations could be hypothesized in the field of future generations’ consumption on a global scale. In the next few years, global economics must face industrial challenges in terms of commodities’ production and services’ provisions, considering the spreading gap between Z generation digitalized needs and silver generation ones [9,10]. Young Muslim people could play a significant role in addressing novel paths for good and services production and consumption, considering the sharp increase in demand for Halal commodities (i.e., food, clothes, pharmaceuticals, cosmetics) and services (i.e., food services, finance, tourism). One of the first opportunities for companies, in the light of Muslims migration and expected increased spending capacity, is related to the chance to penetrate lucrative markets outside Muslim home countries [11,12], leveraging on non-Muslim consumers which associate Halal products with safety and wholesomeness. The underutilized global market (i.e., the opportunity of producing Halal products by non-Muslims companies) is still growing at a higher pace. Further, considering young generations as “healthy carriers” of inspiration and being more open to change, the increase in Halal food consumption could help in reaching sustainable development goals, its products being based on biologic agriculture, fair trade, green animal breeding and environmental economics. However, the lack of standardized safety, hygiene and products healthiness certification could lead young consumers to lose faith and interest in Halal commodities, therefore determining a reduction in their demand and a possible risk of market failures. In addition, considering the spread of the COVID-19 pandemic all around the world, it seems essential to consider possible effects affecting (positively or negatively) the Islamic economy. COVID-19 pandemic consequences have been estimated in a decrease of 8% of the current market value [9]. However, it is too early to assess the precise impacts and market-related implications.



In this context, and considering the need to address new sustainable food production and consumption paths, the authors decided to focus specifically on Halal foods, analyzing the barriers and the opportunities offered by the implementation of certification systems and blockchain technology to guarantee their sustainability on the global markets. To this end, an integrative literature review and the PRISMA model to select and collect data have been applied. This review approach allows us to combine perspectives and insights from different fields or research traditions for developing new preliminary conceptualizations and theoretical models. Indeed, the authors investigate possible pathways to tackle the issue, considering several limitations such as the lack of a standardized Halal framework, or the absence of commonly accepted and reliable Halal certifying authorities [4].



In the light of emerging traceability systems and technologies to improve food supply chain management and sustainability, the present research tries to answer a novel research question, as follows: Can certification and blockchain technology enhance the reliability, traceability and sustainability of Halal foods? Blockchain technology, defined as a decentralized and transparent peer-to-peer distributed database secured by cryptography, could open protocols and standard procedures, guaranteeing either food safety or food security, and clean, hygienic and lawful food products. The present research aims to demonstrate that certification and blockchain, despite several challenges related to innovation and cooperation among authorities, industrial associations and customers, could enhance the environmental, social and economic sustainability of Halal foods, assuring fair trade, green animal breeding, environmental economics and ethical business.




2. Theoretical Background


Although Halal commodities are usually related to food products, the Halal industry is not limited to agribusiness. Indeed, several key sectors could be related to the Halal industry, namely: (i) food service; (ii) consumer commodities; (iii) financial services; (iv) pharmaceutical commodities; (v) cosmetic products; (vi) logistics; (vii) tourism. Table 1 illustrates the market size for either commodities or services.



Considering the Islamic perspective, Halal and Haram goods have divine origins (i.e., Qur’an and Sunnah). The Qur’an states that the designation of Halal or Haram commodities and activities (e.g., services, tourism, investments) derive from Allah, which forbids impurity and harmfulness [14] and suggests, although posing the “question of true faith”, safe and healthy lifestyles. As emerged by Laluddin et al. [15] research, Halal goods could be universally applicable regardless of race, faith or gender, opening scenarios for market opportunities on a global scale, and not only among Muslims.



Halal commodities and services are based on different general principles, as follows: (i) permissibility of things, which is to say that nothing would be considered as Haram without having a direct basis for its prohibition in the Qur’an and Sunnah (i.e., principle of legality); (ii) unclean and harmful commodities are the basis for prohibition; (iii) for each prohibited commodity, Islam proposed healthy and safe alternatives (e.g., wool, linen or cotton ferment instead of silk ones); (iv) all activities and services related to Haram commodities must be considered Haram; (v) prohibition of “haramwashing” (i.e., parallel of the “greenwashing”), which consists of communication or marketing strategies pursued by companies, institutions or entities that present their activities as haram and lawful, trying to hide prohibited commodities; (vi) good intentions do not make forbidden things lawful; (vii) uncertain commodities or activities must be avoided. The latest statistics [9] have assessed the 2019 Islamic economy in more than USD 2.02 trillions spent by 1.9 billion Muslims, to which USD 2.88 trillion dollars must be added in terms of Islamic finance assets. Among others, the Halal food sector accounts for more than 57% of global Halal expenditure, attracting investments for more than USD 5.5 (52% of total amounts invested). Such a number of investments have been addressed by the increasing interest in Halal products by several non-Muslims countries, either for Muslim or non-Muslim consumers. Halal foods are expected to increase in popularity among non-Muslim consumers since they are supposed to be of the highest quality, healthier and safer than traditional meals [16], specifically meat and meat-based products under moral and ethical perspective (e.g., higher human animal treatments at slaughterhouses).



As far as the Halal services are concerned, Muslim travel and tourism are under-evaluated, therefore unexploited. As stated by Al-Ansi [17], Muslims are considered to be top spenders among other international travelers and, by 2026, the Halal travel and tourism sector is expected to increase up to USD 300 (35% more than 2019 levels) [18]. However, to achieve a “Muslims friendly tourism”, which connects Halal foods, gender-related distinction, facilities or prayer and leisure activities in line with Islamic law, several strategies in the field of hospitality and food service industry are required [19,20]. Halal commodities and services could be appreciated not only under social (i.e., improvement of Muslims integration within non-Muslims countries) or economic (i.e., increase in market shares) perspectives, but also in terms of sustainable implications, as it is possible through Halal food products to reduce global greenhouse gas emissions and liquid and solid waste generation [21]. As defined by Talib [22,23], Halal commodities and Halal foods tend to enclose biologic agriculture, fair trade, green animal breeding and environmental economics, encompassing those paradigms of environmental sustainability and corporate social responsibility. Then, Halal food guidelines/standard and non-Halal food supply chain standards, in terms of environmental protection requirements, seem to coincide in more than one circumstance (e.g., organic production) [24,25]. Therefore, Halal green production could represent an opportunity towards energy, water, land and natural resources optimization, reducing global environmental emissions. In terms of Halal products, Statista [5] reveals that meat and meat derivatives (52%), were the most consumed foods worldwide in 2019, followed by milk and milk products (16%), grain, fruits and vegetables (14%), with quite similar trends in the next ten years. In terms of the number of Halal product launches with Halal claims in recent years, more than 288 products were released in France, over 223 in Turkey and approximately 158 in the United Kingdom, while only 21 in the Italian market [6].



Currently, the COVID-19 pandemic represents a social, health and financial challenge, being one of the most worrying crises after the Second World War [26]. Such a disease has affected (and still affects) all economic and industrial sectors, negatively impacting the food sector from production to consumption, either under social (e.g., jobs) or financial perspectives (e.g., profits, revenues). Entire countries implemented singular forms of social distancing and lockdowns, upsetting life, work and daily activities among final consumers/customers/investors. In the light of the pandemic, more than 400 million permanent jobs have been lost in the Islamic market, whereas poverty rose to levels without precedent, registering extreme scenarios of consumption contractions from 10 to 20% and expecting a decrease in Muslims’ expenditure by 8%. In the hospitality industry, more severe falls than those recorded in food, fashion or recreation are expected, from USD 194 billion in 2019 to less than USD 58 billion in 2020 [9]. Therefore, fast-tracked digital transformations to adapt and survive, as well as novel strategies, are required, such as the adoption of meat processors (e.g., Tyson Foods) using a slaughtering robot [27]. Although dining out has been stopped and B2B food service sales have been prohibited, several food security initiatives spread, as well as e-commerce and delivery, with an increase in healthy, functional and clean label foods consumption. Further, in the field of tourism and hospitality, numerous investments have been made towards standards, safety and hygiene protocols, sustainable and domestic tourism, private and public transport, registering hotels and large accommodation-lodging facilities expanding as quarantine centers. Then, in terms of cosmetics and fashion, skincare, protection and cosmeceutical products spread, as well as green fashion and custom-made clothing. Last, concerning pharmaceutical commodities, local products, home-made healthcare commodities, vitamins and immunity-boosting supplements and medical tourism have been implemented. Such a picture, even if industrial transformation and logistics have been interrupted, upsetting the global and the Islamic economy, highlights a “new economy” inspired by local manufacturing, sustainable tourism and fair, healthy and safe production/consumption behaviors. Under a geographical perspective, the leading countries are Malaysia and the United Arab States, historically based on Muslim inhabitants [9,28]. However, promising countries showing significant progress in the Halal markets are Nigeria, United Kingdom and Thailand, based on a sharp increase in credentials awareness.




3. Research Methodology


3.1. Integrative Literature Review Strategy


Several strategies, standards and guidelines could be adopted to develop a critical literature review. Among others, the present research implements the integrative literature review approach, as defined by Snyder [29]. It helps in mapping and developing a specific research field over time, building novel theories and highlighting opportunities. In line with previous researchers [30,31], an integrative literature review assesses, evaluates and synthesizes literature according to emerging perspectives. Therefore, the present study discusses the adoption of certification and blockchain to improve Halal food sustainability. Further, it aims at collecting data in a more creative manner, not covering all articles published in a specific research field, rather combining original perspectives and insights coming from different research areas [29,32]. As for reaching trustworthiness and scientific soundness, the authors have adopted a stepwise approach, as follows: (a) design; (b) conduct; (c) analysis; and (d) structuring and writing [29].



The analysis has been managed on Web of Science (WoS), considered as an adequate database of consistent and dependable research [33], in the last twenty years (2001–2021). Concerning review criteria, the authors have considered only academic peer-reviewed articles written in English, without accounting for book chapters or proceeding papers. Further, additional contributions have been chosen on the basis of existing knowledge, experts’ suggestions and chance during research. From a geographical perspective, stating the high diffusion of Muslims and Halal certification authorities on a global scale, all countries have been considered, from developed to developing areas. In the light of the research question (i.e., Can certification and blockchain technology enhance the reliability, traceability and sustainability of Halal foods?), and considering the need to enhance Halal certification and food sustainability, several research keywords were selected. To integrate the concepts of Halal certification, blockchain and sustainability, the subsequent keywords’ combinations were considered: “halal” or “halal food” AND “certification” or “blockchain” or “sustainability” in the abstract or keywords, according to a TITLE-ABS-KEY query.




3.2. Data Collection and Analysis


Meta-data have been catalogued in Microsoft Excel according to the authors’ names, articles’ titles, language, the type of document (i.e., research article, review article, proceeding paper), authors’ keywords, abstract, authors’ addresses, times cited, publishing journal, year of publication, doi (i.e., digital object identifier) and research area. Successively, this wide range of meta-data has been reported in a PRISMA diagram, able to account for an evidence-based minimum set of items (Figure 1). Indeed, the records have been identified, selected and analyzed to assure their eligibility for the integrative literature review [34]. This has meant, for example, to remove duplicates and screen them for relevance. The use of such a model allows substantial transparency and trustworthiness in the selection process of published articles [35].



Then, data were analyzed based on a content analysis [36], and significant keywords and research clusters were depicted according to a co-word analysis. Such research keywords were investigated through the software VOSviewer, which allows us to create, visualize and explore maps based on bibliometric networks. It highlights items (i.e., keywords) and links between keywords [37], and provides a systematic overview of research trends along selected timelines, creating suggestive and clear maps of keywords [38]. It still represents a rigorous method for investigating huge amounts of meta-data [39,40].





4. Results


As outlined by Figure 1, 253 contributions were identified on Web of Science, of which 63 proceeding papers, 24 review articles, 4 book chapters and 3 articles published in languages other than English. Several contributions were removed because not in line with the aims and scope of the research (61 articles) and others because duplicates (44 articles). Overall, 54 contributions were selected for in-depth investigations.



As to evaluate the geographical areas of the selected contributions, the authors have considered the authors’ affiliation. The vast majority of investigations has been conducted by Malaysian researchers (19 contributions), followed by English ones (seven contributions). On the other hand, few but significant articles were published by Indian, Indonesian, American, Japanese and Italian researchers, highlighting the great interest in investigating Halal certification, blockchain and sustainability. In terms of journals, 15 articles were published by the Journal of Islamic Marketing (Emerald Insight), followed by six contributions in the British Food Journal (Emerald Insight) and three either in the Food Control (Elsevier) or in the Trends in Food Science and Technology (Elsevier). On the side of the research areas, three main clusters could be identified: (a) business and economics, with 27 contributions; (b) food science and technology, with 13; and (c) agriculture, with 11. It is interesting to depict that several articles belong to more than one research area, highlighting the high transversality of the Halal issue (e.g., agriculture and history; anthropology and religion, geography and public administration). In terms of publishing timeline, the first contribution dates back to 2007 [42], but all the other articles were published between 2012 (three articles) and 2021 (eight articles). The highest peak was registered in 2016 (11 contributions) and 2019 (ten contributions).



The last insight concerns the three main keywords and the research trends related to certification, blockchain and sustainability. As highlighted by Figure 2, the keyword “blockchain” seems to appear starting from 2020, and it is connected with the items “technology” and “traceability”, as well as with the word “management”. On the other side, “certification” has been a trendy issue since 2018 and is connected with items such as “innovation”, “quality”, “trust”, “identity” or “choice”. It lies quite in the middle of the scientific landscape (i.e., VOSviewer map), highlighting its importance in the Halal research. However, the word “sustainability” seems not to appear in the landscape, being repeated only five times in the 54 selected contributions (according to a TITLE-ABS-KEY query).



Overall, the most cited article [43] deals with the growth Halal meat markets in Europe under either a business or religious perspective (96 citations), whereas the second most cited article [42] investigates pork derivatives in food products (85 citations).



Appendix A—Table A1 synthesized the selected contributions according to the three main research topics. Among others, the main research trends are related to certification opportunities and/or barriers, whereas few researchers have investigated blockchain technology [44,45,46,47]. In the field of Halal food sustainability, some authors [48] have explored specific sustainability measures, whereas others have highlighted the connection between agricultural best practices and Halal development [49] or the need to enhance Halal sustainable tourism [50]. Interesting insights were provided by Randeree [51] and Nisha and Iqbal [52] in the field of “halal ecosystems”. Last, it should be depicted that several authors have investigated the Halal meat industry, either in terms of pork, poultry or beef meat [53,54,55].




5. Discussion


5.1. Halal Certification


The increase in already existing market shares, the chance to enter completely new marketplaces and the opportunity to enhance business performances represent desirable goals either for Muslim or non-Muslim companies [56,57], even if several challenges related to certification issues must be addressed [23,58,59]. At present, several Halal food companies are multinational and based in developed countries, but several Malaysian companies are also growing, supporting governance and access to demand by certification [16,24]. Halal certification represents one of the principal variables to enter global Halal markets, considering its assurance of Qur’an and Sunnah compliances [60,61]. As stated by prior research, the Halal certification could be defined as “a food certification ingrained in the doctrines of safety, hygiene, and wholesomeness” [22,23], or as “the realm of business and trade and the global symbol for quality assurance and lifestyle choices” [62]. Therefore, being assimilable among the food safety certifications, Halal ones could be treated the same as the Good Manufacturing Practice (GMP), the Hazard Analysis and Critical Control Points (HACCP) or the Quality management certification (ISO 9000). Latest research discussed a certain urgency for its standardization [63,64,65], as well as a need to improve its current certification model [66,67], as to meet either manufacturers or consumers’ needs.



Historically, first experiences of Halal certification date back to the mid 1960s, when American Muslim food and technical specialists, tried to assure to Muslim immigrants (in non-Muslim countries) the safeguard of their spiritual beliefs, as well as to preserve their religious and cultural identity [4]. Supported by the Jewish community, at the time involved in the creation of a novel certification system defined as “kosher” and based on a strict set of dietary rules called “kashrut”, the Muslim specialists designed their first Halal logo. Soon after, an ever-increasing amount of Halal certification bodies (more than one hundred on a global scale) [68,69], as well as a rising number of regulation and standards (e.g., Standards and Metrology Institute for Islamic Countries, Organization of Islamic Cooperation) spread, specifically in food commodities such as meat and meat-based products, taking care of different countrywide or domestic Muslim protocols (e.g., Sunni, Shia) or responding to diverting Muslim divisions (e.g., Hanafi, Hanbali, Maliki) [68]. Then, a variety of Halal logos and certificates became widespread in the Halal markets, increasing the heterogeneity in certification procedures (e.g., lack of uniformity) and generating confusion and misunderstandings from one certificate to another, as well as from one country to another [70,71]. Nowadays, single states could accept specific certification authorities, without a dominant coordination at central administrative level [4]. As illustrated by Table 2, the list of authorized certification bodies, although not complete, is dense and constantly changing. However, a few insights could be reported. For instance, Algeria has created a unique national collective brand owned by the Algerian Standardization Institute (IANOR, Algeria), developed on the basis of the Organization of Islamic Cooperation (OIC, Kingdom of Saudi Arabia) standards and on the Standards and Metrology Institute for Islamic Countries (SMIIC, Turkey). Such an approach has been adopted to enhance the Algerian economy through the creation of a Halal national trademark, as well as to increase the international recognition of Algerian companies in “explaining the halalness” of their products [69]. On the contrary, non-Muslim countries such the United States of America and Australia encompass approximately 14 and 24 authorized certifying bodies, respectively, illustrating how the interest in centralizing the certification of Halal products in a single body mostly belongs to Islamic countries. It is possible to outline that the higher the number of Muslims in a country, the greater the centralization of the Halal certification in a single body (e.g., Algeria, Morocco, Sudan).



The achievement of Halal certification is a composite procedure composed of different internal audits from agricultural production to industrial transformation, logistics and distribution [73], whose aim is to guarantee that commodities and services fulfill the Halal requirements [74,75]. In technical terms, the certifying organization carries on an evaluation of the entire manufacturing procedure, exploring either natural resources or food components [76]. Further, considering that only manufacturers can request the certification process, several concerns are related to its difficulty and time-consuming operations. As regards Halal certification among restaurants, several challenges are related to time-consuming activities, the paperwork being too complicated, the short period of certification and high certification fees, which make entrepreneurs’ commitment even more scarce [77].



At present, several limits have been identified on the side of Halal certification, most of which are related to the complexity of global markets, as well as to the offshoring of the various production plants, which make mapping and controls increasingly difficult at the logistical level [67,78,79]. Considering the food chain, Halal-certified products require planning, enhancement and monitoring from upstream to downstream stages [80]. Under the drivers’ perspective, several variables should be brought back to frauds and commodities’ physical contamination, as well as to uncertain products traceability [81], which make documents not reliable at all. Moreover, as proposed by prior research [61], other barriers towards capable and guaranteed Halal certification are linked to the absence of: (a) manufacturers and customers’ perception in terms of hygiene, pureness, safety and quality [59]; (b) Halal-certification authorities to meet the large scale demand; (c) research and development, as well as infrastructures and funds to increase and safeguard commodities’ freshness; (d) universally accepted Halal certifying authorities, due to the high number of certification bodies, as well as their unexploited cooperation towards single standardizes and simplified processes [81]; (e) corruption among certifying authorities [82,83].



One of the main drivers towards Halal supply chains’ success relies on the efficient and adequate certification system, and several benefits could be related to efficient certification processes. Under the benefits perspective, it is fundamental to distinguish among in-house advantages (i.e., economic, logistics, human resource benefits) and outer ones (i.e., loyalty with stakeholders, market reputability, competitive edge) [73]. However, from a financial perspective, entering the Halal markets could enhance sales and revenues, simultaneously reducing direct and indirect costs due to non-quality products (e.g., loss of consumer loyalty, return of goods, products defects). Furthermore, the enhancement in Halal certification is more likely to return high standards of food safety and food hazard control, letting firms reach higher levels of competitiveness within already competitive markets by reducing the asymmetric information among manufacturers and customers [84]. In terms of human resources, Halal certification could engage employees, increasing their motivation, refining their awareness and cultivating their culture of quality and safety, as well as creating a healthier work environment [85,86]. Lastly, under the consumers’ perspective, Psomas et al. [87] have estimated Halal certification opportunities in boosting positive consumers’ feelings for food companies, enhancing brand loyalty and satisfaction through better images and reputation.



Halal foods have positive effects both on physical and psychological health, being a good alternative either for Muslim or non-Muslim consumers. As concerns the Islamic slaughtering techniques and the removal of harmful blood, Halal meat and meat-based products are more likely to meet food safety national and international targets [42,54,88]. Meanwhile, alcohol, as a depressant to the nervous system, causes shrinks to a high extent and leads to senility; its absence within Halal products can reduce such risks [89]. Halal foods can act as carriers for positive effects in the field of human development, either under moral, intellectual and psychological perspectives.




5.2. Halal Blockchain


The current Halal certification model requires several attempts to reach a total protection of food safety and healthy lifestyles, considering its malfunctioning under social (e.g., waste of time, uncertain commodities) and financial (e.g., expensive processes) perspectives. As analyzed by De Boni and Forleo [12], some barriers are still affecting domestic markets, for instance the scarce familiarity with Halal commodities and activities, the lack of trust towards the Islamic background and the expensive costs of Halal-certified products (compared to not certified products). Further, customers and manufacturers ask for more data with reference to natural resources and raw materials sources, technologies applied and transparency with regards to Halal standards and certification bodies, considering the existing confusion about applicable standards among manufacturers.



Several opportunities to increase Halal food reliability and traceability could regard the adoption of the blockchain technology, which makes it possible to boost commercial opportunities by adopting open protocols and standard procedures [90]. Overall, this technology can facilitate the certification process according to its scrupulous structure, which consists of: (i) block, containing data and transaction lists; (ii) chains, linking block through cryptography; (iii) transactions, changing blocks [91]. Such as tool, defined as “a public ledger consisting of all transactions taking place across a peer-to-peer network” [92], can be described as a decentralized and transparent peer-to-peer distributed database secured by cryptography, where transactions are registered in a constantly growing list of records, also called a “chain of records”, which are immutable and append-only. Records can be updated through specific agreements among peers, and untrusted transactions are not agreed and not included in the chain [93,94]. The first attempts of blockchain technology were addressed to support the cryptocurrency trade, but later such technology has been introduced to store all information related to several commodities and service sectors, such as automotive, banking and finance, healthcare, life sciences, manufacturing and agribusiness [95]. The blockchain has been applied with success, even in education, privacy and security, as well as in governance (e.g., notary, law). Among its goals, it is aimed at increasing transparency and visibility for all stakeholders from agricultural production to distribution and final consumption stage. Through its application, all raw materials suppliers, manufacturers, distributors, wholesalers, retailers and final consumers increase their chance to store all transactions and obtain a (quite) complete guarantee on the trustworthiness of products and contacts. Blockchain records procedures and makes documents unalterable, providing certification cost savings from 70 to 90% [96], but some efforts from local governments, industrial associations and dominant customers are needed. Figure 3 illustrates the input flows which must be traced and tracked from agricultural production to final consumption stage. The blockchain technology can be accessed by any of the supply chain actors, but none of them can modify the succession of the information shared among all nodes in the system. It means that the history of the network is immutable [91].



As stated by reference literature [47,97], blockchain technology can foster the Halal food sector, by ensuring digitalization of Halal certificates, and assure full-scale Halal integrity to consumers. Among others, it could open four different opportunities to small–medium food enterprises, as follows: (a) reduction in complexity and increase in capability; (b) reduction in costs and increase in competitive advantage; (c) development in change management and reduction in external pressure; and (d) adoption of Halal sustainable production and consumption.



In this latter field, the blockchain could reduce food safety risks and increase social benefits by enlarging information related to pesticides or fertilizers, and by enhancing the use of “sustainability certificates” [98]. Surjandari et al. [46] have tested the capabilities of a Blockchain Network in the field of Halal development, estimating the utility of such a tool in securing transactions from food safety risks, and speeding and rating transactions in an effective and transparent manner. However, its adoption in small–medium food enterprises requires huge financial investments and resources, which can prevent entrepreneurs from participating in blockchain-based Halal traceability programs. As a consequence, Hew et al. [45] has stressed the role of policymakers in encouraging the participation in blockchain programs by giving tax incentives.



At present, the blockchain as a tool to ensure food safety and food security has been recently included in the Foodwatch [99] platform, namely a platform aimed at enabling modernization and digitization of all aspects of municipalities’ food safety management. Such a platform manages and distributes food safety information, as well as nutritional information, among stakeholders (both private and public), and it is based on blockchain, smart contracts, artificial intelligence, big data analytics, end-to-end traceability and recall management. An additional opportunity to guarantee that companies meet Halal standards is represented by the traceability software implemented by the Global Food Safety Resource (GFSR) strategy for specialty food products. As proposed by Burton [100], the food traceability software replaces the paper-based system with electronic data collection and record keeping. Data are collected through hand-held devices, and cloud-based systems automatically create the suitable report. The adoption of automated technologies (i.e., Internet of Things, IoT) represents a necessity of companies (and food companies) all around the world, since properly planned and applied food safety programs ensure sources of ingredients and amplify the adherence to regulations. As a consequence, the adoption of IoT technologies makes preparation for audits and inspections easier, removing those barriers related to binders and spreadsheets collection.




5.3. Sustainability in Halal


Some authors [48,101] have stated that sustainable practices are integrated in the Halal food supply chain, considering the need to guarantee food safety, hygiene, equality, fair trade and animal welfare from farm to fork. Indeed, this supply chain, under a social, environmental and economic perspective, encompasses good manufacturing and agricultural practices, as well as hazard analyses [50,102]. One of Halal sustainability’s greatest strengths is related to the adoption of processing methods which eliminate poisonous, intoxicating and hazardous elements from Halal foods [47]. In the field of good agricultural practices, Alzeer et al. [49] states that a safety plan based on such practices (i.e., processes, ingredients and their sources must be traceable, clearly defined and controlled, and instructions must be written in a clear language) should be recognized as a prerequisite for obtaining a Halal certificate, creating a win–win situation either for producers or the consumers’ needs. On the producers’ side, the adoption of these practices can enhance competitive advantage through the development of sustainable strategies and environmental protection; whereas on the consumers’ side it could increase trust, enrich cultural diversity and build bridges between countries, religions and traditions [49]. Further, Halal sustainability should be pursued by enhancing infrastructures to avoid physical contact with non-Halal products, as well as the management commitment from top management to employees. It emerges that sustainable procedures and good agricultural practices are closely related to the adoption of information and telecommunication technologies, which enable traceability and products’ authenticity, highlighting the need to enhance blockchain technology [103]. To this extent, the blockchain could help farmers and manufacturers in reducing chemical inputs, fertilizers and hazardous elements [47]. However, as already discussed by the European Environmental Agency [92], the environmental and sustainability implications of this technology are under-explored, and still experiments to obtain data and monitoring to assess reliability are required on a global and local scale.



Regarding additional research in the field of Halal sustainability, Thamagasorn and Pharino [104] have explored the food waste issue in a Halal food production process, confirming that these products have been increasingly responding to market pressures coming from environmental movements, and enhancing environmental performances by creating value-added compounds from waste materials [104,105]. Mixed approaches based on mass-balance methods (i.e., material flow analysis) and blockchain technology could enhance food waste valorization towards sustainable practices and environmental savings [106] in the Halal food sector. As reported by Rejeb et al. [106], digital food supply networks based on the blockchain could enable full transparency across the food supply chain and maximize shelf life, increase partnerships and enhance recall response efficiency.





6. Conclusions


Halal foods and services are expected to grow at a high rate, reaching unpredicted production and consumption levels both in Muslim and non-Muslim countries, considering their proximity to biologic agriculture, fair trade, ethical business, green animal breeding and ecological economic paradigms, as well as to environmental sustainability and corporate social responsibility. However, it is necessary to increase the efficiency of their certification systems as well as to introduce new technologies in each step of the supply chain to boost their sustainability.



The enhancement of Halal certification, indeed, could make Halal industry trusted all around the world. Concerning the agribusiness, it could lead to global standards of food quality and ethics, nowadays required either by European or International authorities, favoring either producers or consumers. On the side of the former, certified foods might easily reach worldwide markets and enter new segments as well as benefit from experts, scholars and inspectors along the entire certification period, enhancing at the same time economic (e.g., improved profits) and social (e.g., improved trust) sustainability. As regards consumers, people can take advantage from a peaceful state of mind, considering the assurance on the purchased products and the guarantee on the ingredients and raw materials, towards food safety and food security on a global scale.



On the contrary, the adoption of new technology, such as the blockchain, certainly represents one of the main opportunities to assure the reliability, traceability and food safety to consumers. Being user-friendly, cost and time-effective, it allows improvements in capability and reduction of complexity between consumers and managers; increases the competitive advantage; and allows adoption of trusted sustainable production and consumption patterns. Further, the blockchain could foster environmental and social sustainability, helping farmers and manufacturers in reducing chemical inputs, fertilizers and hazardous elements, as well as consumers in increasing trust and cultural diversity by traceable and reliable certificates. However, the role of policymakers should be highlighted in encouraging producers’ participation in blockchain programs.



The present research has highlighted barriers and opportunities towards the enhancement of Halal foods on global markets, focusing on the upstream stages of the food supply chain (e.g., agricultural stage, manufacturing, distribution). Future research directions should investigate consumers’ perception of Halal certification, focusing on the role of customers as carriers of transparency, equality and trust within companies’ boundaries. To this extent, the blockchain could represent an interesting instrument to retain consumers, increase safe shopping experiences and enhance secure markets.
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	Reference
	Research Item
	Certification
	Blockchain
	Sustainability





	Ali et al., 2021
	Sustainable Blockchain Framework
	
	✓
	✓



	Muneeza and Mustapha, 2021
	Halal Fisheries
	✓
	
	



	Secinaro et al., 2021
	Corporate Social Responsibility
	✓
	
	



	Khan et al., 2021
	Sustainability Measures
	
	
	✓



	Surjandari et al., 2021
	Permissioned Blockchain Network
	
	✓
	



	Ali et al., 2021
	Food Quality Performance
	✓
	
	



	Lestari et al., 2021
	Performance Measurement
	✓
	
	



	Wannasupchue et al., 2021
	Halal Restaurants
	✓
	
	



	Hew et al., 2020
	Traceability Systems
	
	✓
	



	Tan et al., 2020
	Traceability Systems
	
	✓
	



	Haleem, 2020
	Certification Opportunities/Barriers
	✓
	
	



	Alzeer et al., 2020
	Agricultural Best Practices
	✓
	
	✓



	Rahim et al., 2020
	Halal Talents Sustainability
	
	
	✓



	Tayob, 2020
	Ethical Practices
	✓
	
	



	Nuratifah et al., 2019
	Certification Opportunities/Barriers
	✓
	
	



	Khan et al., 2019
	Certification Opportunities/Barriers
	✓
	
	



	Thamagasorn and Pharino, 2019
	Halal Food Waste
	
	
	✓



	Ahmed et al., 2019
	Consumers Behavior
	✓
	
	



	Randeree, 2019
	Halal Food Ecosystems
	✓
	
	✓



	Vanany et al., 2019
	Halal Meat Industry
	✓
	
	



	Salindal, 2019
	Certification Opportunities/Barriers
	✓
	
	



	De Boni and Forleo, 2019
	Certification Opportunities/Barriers
	✓
	
	



	Takeshita, 2019
	Certification Opportunities/Barriers
	✓
	
	



	Jalil and Qamar, 2019
	Halal Meat Industry
	✓
	
	



	Ahmad et al., 2018
	Halal Control System
	✓
	
	



	Sayogo, 2018
	Online Traceability
	✓
	
	



	Ahamat and Rahman, 2018
	Halal Meat Industry
	✓
	
	



	Ali et al., 2017
	Halal Assurance System
	✓
	
	



	Abd Rahman et al., 2017
	Halal Assurance System
	✓
	
	



	Ab Talib et al., 2017
	Certification Opportunities/Barriers
	✓
	
	



	Kurth and Glasbergen, 2017
	Muslim Identity
	✓
	
	



	Fujiwara, 2017
	Certification Opportunities/Barriers
	✓
	
	



	Kubota et al., 2017
	Certification Opportunities/Barriers
	✓
	
	



	Nisha and Iqbal, 2017
	Halal Ecosystems
	✓
	
	✓



	Ab Talib et al., 2016
	Certification Opportunities/Barriers
	✓
	
	



	Lubis et al., 2016
	Certification Opportunities/Barriers
	✓
	
	



	Ab Talib et al., 2016
	Certification Opportunities/Barriers
	✓
	
	



	White and Samuel, 2016
	Certification Opportunities/Barriers
	✓
	
	



	Rafiki and Wahab, 2016
	Certification Opportunities/Barriers
	✓
	
	



	Shahdan et al., 2016
	Halal Meat Industry
	✓
	
	



	Othman et al., 2016
	Halal Assurance System
	✓
	
	



	Borzooei and Asgari, 2016
	Consumers Behavior
	✓
	
	



	Dubé et al., 2016
	Certification Opportunities/Barriers
	✓
	
	



	Tayob, 2016
	Certification Opportunities/Barriers
	✓
	
	



	Chanin, 2016
	Sustainable Halal Tourism
	
	
	✓



	Tieman, 2015
	Certification Opportunities/Barriers
	✓
	
	



	Ab Talib et al., 2015
	Certification Opportunities/Barriers
	✓
	
	



	Prabowo et al., 2015
	Certification Opportunities/Barriers
	✓
	
	



	Atalan-Helicke, 2015
	Certification Opportunities/Barriers
	✓
	
	



	Hussein, 2015
	Certification Opportunities/Barriers
	✓
	
	



	Lever and Miele, 2012
	Halal Meat Industry
	✓
	
	



	van der Spiegel et al., 2012
	Certification Opportunities/Barriers
	✓
	
	



	Marranci, 2012
	Certification Opportunities/Barriers
	✓
	
	



	Che Man et al., 2007
	Halal Meat Industry
	✓
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Figure 1. PRISMA Model. Source: Personal elaboration by the authors on Page et al. [41]. 
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Figure 2. Keywords and research trends (through the VOSviewer software). Source: Personal elaboration by the authors. 
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Figure 3. Input Flows Along the Food Supply Chain. Source: Personal elaboration by the authors. 
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Table 1. Muslim Spend associated to the main real economy sectors.






Table 1. Muslim Spend associated to the main real economy sectors.





	
Muslim Consumers Global Expenditure (Million USD)






	

	
2012

	
2019

	
Δ 2012–2019 (%)




	
Commodities (or goods)




	
Foods

	
1088

	
1170

	
+7.01




	
Fashion

	
224

	
277

	
+19.13




	
Pharmaceutical

	
70

	
94

	
+25.53




	
Cosmetics and personal care

	
26

	
66

	
+60.61




	
Services (or activities)




	
Media, food service

	
151

	
222

	
+31.98




	
Tourism and travels

	
137

	
194

	
+29.38




	
Total

	
1696

	
2023

	








Source: Personal elaboration by the authors on [9,13].
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Table 2. Halal certification bodies on global scale in 2021.
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Region

	
Country

	
Muslims (%)

	
ACB






	
Africa

	
Algeria

	
99.00%

	
1




	
Morocco

	
99.00%

	
1




	
Sudan

	
95.00%

	
1




	
Egypt

	
90.00%

	
3




	
Nigeria

	
53.50%

	
2




	
Cameroon

	
20.90%

	
1




	
South Africa

	
1.90%

	
4




	
North America

	
Canada

	
3.20%

	
10




	
United States

	
0.90%

	
14




	
South America

	
Brazil

	
0.01%

	
2




	
Argentina

	
0.01%

	
2




	
Asia

	
Kingdom of Saudi

	
99.00%

	
1




	
Pakistan

	
96.40%

	
7




	
Uzbekistan

	
88.00%

	
1




	
Brunei

	
80.90%

	
1




	
Malaysia

	
61.30%

	
1




	
Singapore

	
14.70%

	
1




	
India

	
14.20%

	
8




	
Russian Federation

	
10.00%

	
3




	
Philippines

	
10.00%

	
1




	
Sri Lanka

	
9.70%

	
1




	
Thailand

	
4.30%

	
1




	
Hong Kong

	
4.10%

	
1




	
Taiwan

	
0.30%

	
1




	
Vietnam

	
0.10%

	
1




	
Japan

	
0.10%

	
3




	
Europe

	
Turkey

	
89.50%

	
2




	
Bosnia Herzegovina

	
50.70%

	
1




	
France

	
8.00%

	
5




	
Austria

	
8.00%

	
2




	
Belgium

	
7.60%

	
1




	
United Kingdom

	
6.30%

	
3




	
Denmark

	
5.40%

	
1




	
Netherlands

	
5.10%

	
2




	
Germany

	
5.00%

	
13




	
Italy

	
4.80%

	
1




	
Spain

	
2.60%

	
1




	
Poland

	
0.10%

	
1




	
Oceania

	
Australia

	
2.60%

	
25




	
New Zealand

	
0.90%

	
2








Notes: ACB = Authorized Certifying Bodies. Source: Personal elaboration by the authors on [7,67,72].
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