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The SARS-Con-V2 crisis influenced all aspects of life in the country including academics, economics, medical, and other fields. Poultry industry, whether locally or globally, is one of the investment fields that has been affected by the current SARS-Con-V2 crisis. As part of this global world, the local poultry companies in Kuwait have been impacted by restricting movements and transportation of the employees in between the company branches, exportation and importation of goods, bank closures, rise in the imported and local vaccination and drug prices, sales and marketing. The current case study paper sheds light on the impact of the current SARS-Con-V2 crisis on the local poultry industry, as well as the challenges and gaps in the local poultry value chain. It also propose solutions to mitigate this impact and to enhance sustainability of poultry products during other future global or local crisis.
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INTRODUCTION

The continuous increase in the global human population increases the demand for poultry meat and eggs. These are the most widespread healthy food items worldwide because of many reasons such as being major sources for high quality protein, essential vitamins, minerals, and amino acids, as well as being relatively cheap when compared to other food sources. Poultry production has been identified as a major element that contributed to food security worldwide (1–3).

The World Food Summit in 1996 has defined food security as “a situation when all people, at all times, have physical and economic access to sufficient, safe, and nutritious food to meet their dietary needs and food preferences for a healthy and active life” (4). This healthy supply of poultry meat and eggs normally occurred through a poultry value chain that links all the poultry production elements to the final consumer. The elements of a poultry value chain involve planning, production, transport, processing, packaging, storing, retailing, quality control, and final transport to the consumer. An industry value chain is a physical representation of the various processes involved in producing goods (and services), starting with raw materials and ending with the delivered product. The value chain is a tool used to identify insufficiencies in the Kuwait poultry industry and opportunities for problem solving and possible creation of small to medium enterprises. It is essential to understand the detailed features of each of these elements to ensure smooth poultry value chain. The coronavirus has a great impact on all aspects of the daily life, including all the elements of the poultry value chain of both eggs and broiler meat (5, 6).


Retrospective Data and Information of Poultry Production in Kuwait Before COVID 19 Crisis

Poultry industry is one of the most important agricultural sectors in Kuwait. The local consumption of poultry meat and eggs is quite high compared to other countries. The average consumption of chicken meat in Kuwait (2004–2016) was 64.4 Kg/cap/year. The average egg consumption is 14.94 kg/cap/year. Most of the Kuwait consumers prefer the locally produced meat (live and chilled) because of freshness and its compliance to the Islamic Halal slaughter way. However, the local meat is being sold at about 50% higher prices than the imported one, which is acceptable by the local consumers. About 60% of the local broiler meat is sold as live, 5% as chilled and the rest frozen (7–10).

Poultry producers export eggs to the other gulf countries and Iraq as the local self-sufficiency of table eggs is 101%. On the other hand, Kuwait import about 80% of the local consumed broiler meat as the local self-sufficiency is only 20% (9). Kuwait nationals (only 40% of the population) prefer poultry produced locally to that imported.

Feed constitutes a major cost for poultry producers in Kuwait. Most of the feed ration ingredients are imported from other countries. This represents a challenge for the local producers in terms of fluctuating prices and quality. However, the governmental Kuwait Flour Mills Company sells subsidized corn to the producers. The conversion rate in the local farms ranges from 2 to 1. The slaughter age of the chickens in Kuwait is usually 35 days (9, 11).

The State of Kuwait is a small country situated in the northern edge of Kingdom of Saudi Arabia at the tip of the Arabian Gulf. The COVID 19 pandemic has been officially reported in Kuwait on February 24, 2020 in a patient came from Iran. As of June 13, 2020, there were 35,466 confirmed cases of SARS-Con-V2 with 289 deaths. Since March 10, 2020, Kuwait started its subsequent partial and full curfews for its population of 4.5 million people. The partial curfew started March 10, 2020 until April 20, 2020 as a 11-h ban from 5 p.m. to 4 a.m. Kuwait then expanded the partial curfew to be a for 16 h a day, from 4 p.m to 8 a.m. from April 21, 2020 until May 9, 2020. Then, the full curfew was applied for 20 days on May 10 to May 30, 2020. The partial curfew then returned from May 31, 2020 until writing this paper on June 26, 2020.

These curfews, whether partial or full, affected all aspects of life in the country including academics, economics, medical etc. As in any other country worldwide, the local poultry industry is one of the agricultural sectors that has been strongly affected by the suspension and the lock down occurred as a results of the SARS-Con-V2 crisis (12).

The objective of the current paper is to shed light on some aspects that have been affected in the poultry companies so far as a result of the current COVID 19 crisis. This objective will be approached through surveying, collection, and analysis of information from the major poultry companies in Kuwait that supply the local society with their needs of table-eggs and poultry meat. Some retrospective data of the poultry industry in Kuwait before the COVID 19 crisis are also presented.




METHODOLOGY

The objective of the current research study is to investigate the impact of COVID 19 on the poultry industry in Kuwait. Retrospective data were first collected to retrieve some information related to the status of the local poultry industry before and after the COVID 19 crisis. The methodology and design of the study also involved identification of the major poultry companies in Kuwait and contacts with the owners and farm supervisors for data collection. The Public Authority for Agricultural Affairs and Fisheries (PAAFR) was contacted to collect the latest information related to the existing poultry companies in Kuwait. PAAFR is an authorized governmental organization in Kuwait that administers the local poultry companies. It is also responsible of offering subsidies for feed and provides vaccination programs for the major local poultry diseases. Farm visits were avoided for security reasons related to the quarantine restriction by the Kuwait government.

A data analysis sheet was prepared and was electronically sent to the company owners and operation/production managers to fill in the information related to their companies during the COVID 19 crisis. In addition, intensive contacts were done by the phone to confirm and elaborate the results. The testing period was 16 days between May 25 and June 30, 2020.


Major Poultry Farms in Kuwait

The major poultry farms in Kuwait are specialized farms for production of poultry meat, table eggs, and hatching eggs. These are located in different locations in Kuwait to ensure enough distances between them for biosecurity purposes. These locations are Al-Wafra, Al-Sulaiybia, Al-Abdali, and Al-Shagaiya. Plate 1 shows the distribution of these locations on Kuwait's map. There are about 20 specialized farms in these areas. These farms belong to eight local poultry companies. The names of these farms were kept anonymous for the sake of confidentiality requested by the farm owners. The farms were assigned numbers from 1 to 8. Companies from 1 to 3 are considered large companies that provide the Kuwait society with most of its needs of table-eggs and broiler chickens. Companies from 4 to 6 are medium companies and those numbered 7 and 8 are small companies.


[image: Plate 1]
PLATE 1. Locations of the Poultry Farms in Kuwait.


The criteria used for the farm size as small, medium, and large is based on the production capacity of the farm. Small farms include few houses (1–2 houses) with production capacity from 5,000 to 10,000 birds in one cycle in one house (30,000 to 60,000 birds in 1 year/house), so maximum production capacity of small farms is 60,000 to 120,000 birds per year. Medium-sized farms contain more houses with more bird capacity than the small farms, and large farms are the integrated companies that produce most of the local production from meat and eggs. Table 1 shows that the seven large-sized specialized poultry farms exist with production capacity of more than 1 million broilers per year, eight medium size farms with production capacity of <1 million per year and six small-sized farm of 120,000 birds or less. Data in the table indicates that only one farm is fully integrated that includes broiler breeders, broiler houses, layer houses, hatchery, slaughter house, and all necessary facilities for meat and eggs production. Table 2 shows the number of labors and their cost in the eight poultry companies in Kuwait. Revenues of the poultry companies are generated from selling chickens, either live or frozen, and table-eggs. Table 3 shows the sale revues of the poultry farms in Kuwait.


Table 1. List of specialized poultry farms that belong to the eight poultry companies in Kuwait.
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Table 2. Number of Labor and their cost in the eight poultry companies in Kuwait.
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Table 3. Sale revenues of the poultry farms in Kuwait.
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RESULTS AND DISCUSSION


The Impact pf SARS-Con-V2 on the Local Poultry Companies

As part of this global world, the poultry value chains of eggs and broiler meat of the local companies were also affected by the current COVID 19 crisis. This effect definitely disrupted the supply of poultry products to the consumers in terms of quantity and quality and influenced the production chain at certain points, especially during the partial and full curfew times.

Company no. 1 is the largest poultry company in Kuwait; it owns a series of restaurants and retails that sell poultry products to the public. As the largest local poultry company in Kuwait, the impact of SARS-Con-V2 on company no. 1 started on March 10, 2020 when there was a sudden drop in the consumer demand of poultry products for the restaurants and retails owned by the company. Yet, there is still no infected cases among the workers of the company until writing this paper on June 26, 2020. The main impact of the crisis is caused by the governmental biosecurity curfew measures that disrupted the food distribution chain by restricting movement and distribution of the poultry products. During the full curfew, all the restaurants and selling retails were completely closed. As a result, there has been a sharp decline in the sales of the company and the marketing sector was negatively impacted. As stated by the company manager, the production line was not affected by the SARS-Con-V2 crisis as the company continues to produce its standard production capacity. The stored stock needed for the company to keep production can be enough for 3 months. The company used to export part of its production to the surrounding countries such as Iraq, Kingdom of Saudi Arabia, and other Gulf Countries. The exportation was affected by 10% because of SARS-Con-V2 crisis. Bank closures during the lockdown also affected the availability of the cash money in the company.

Company no. 2 is the second largest poultry company in Kuwait. This company is an integrated company selling table-eggs, live, chilled and frozen chickens and quills, and feed rations to other local poultry companies. This company has layer and broiler poultry farms and poultry processing factory that produces burger, nuggets, frankfurters, meat balls, etc. Although no corona cases were reported among the employees, the impact of COVID 19 crisis on the activities of this company started with the beginning of the full curfew, as all the company retails were completely locked-down. The live broiler chickens and the table-eggs were accumulated in the company farms during the full curfew and this costs the company more feed to keep the broilers alive. These products were marketed in low prices after then to get rid of the accumulated qualitied of the production. The company stock of feed ingredients and vaccination drugs was not affected by the crisis and it is enough for about 3 months. During the full curfew, the loss in sales was 100% for the live birds, 75% for the frozen birds, and 100% for the table-eggs. The partial curfew sales of the table-egg sales, live birds, and frozen birds were reduced by 40, 60, and 40%, respectively.

There was a gradual impact on the sales of company no. 3 starting from March 1, 2020. There was no corona infection among the employees. However, there was movement and transfer restrictions of the employees in between the company farms. The retails and the company were closed during the curfew times. In addition, there was difficulty in purchasing the raw materials and vaccination drugs locally and internationally. Furthermore, the imported goods were piled-up for several days in the port during the full curfew, which could affect the quality of goods and delay the production line. All these factors negatively influenced the production and the sale lines of the company, although the stored material could be barley enough for about 3 months. The company exportation to the surrounding countries was affected by 15% because of the SARS-Con-V2 crisis in the country. The sales in the company retails was affected by 100% during the full curfew and by 40–50% during the partial curfew. Since the company does not have local hatchery eggs for broilers, it was affected by delays in receiving the imported fertilized eggs because of the crisis lockdown.

Company no. 4 mainly produces table-eggs to the society. The negative impact of the corona virus on company no. 4 started on March 1, 2020. The production line was not influenced, but the main impact was on the marketing and sales line. The stored raw material for production could be enough for about 3 months from June 1, 2020. The company manager stated that no corona-positive employees were noticed. The governmental partial and full curfew negatively influenced the marketing process of the table-eggs, as the consumer demand sharply dropped. Closure of the company retails during the curfew and the difficulties of employee transportation were the main difficulties facing the company. There was 100% loss in the table-eggs produced during the full curfew, as the production could not be sold to the bakery shops and the public. The main concern of the company management is the rise in the price of the imported raw materials and vaccinations needed for the laying hens. In addition, half of the company's production of table-eggs was exported to the surrounding countries such as Iraq and the Gulf Countries before the SARS-Con-V2 crisis. After the crisis, there is exportation ban and border closure that affect the transportation process. The company had to lower the table-eggs price and lower the production capacity.

Company no. 5 is specialized in broiler chicken production only. There was a serious impact of SARS-Con-V2 crisis on the activity of company no. 5 starting from March 1, 2020. Although there was no infectious among workers of the company, but the company obliged to completely terminate all its production series and activities. This cease was because the company does not have enough stock of raw materials and feed ingredients to keep production as the government restricted the importation process. As a result, there was 100% loss of sales and profit.

Company no. 6 is specialized in egg and fodder production, from which 70% was sold in the local markets, while about 30% was exported to the gulf countries and Iraq. This company was also influenced by the current COVID 19 crisis. This influence was started early of March in the form of delays in imported cargo for the raw material for feed ration production, as well as sharp increases in the transportation and importation prices. As a result, the company stock was critically influenced and it will be barley enough for only 1 month. The company exports were totally terminated due to the lockdown and ban of all the transportation and exportation activities between the surrounding countries. The loss in egg sales was 40% during the full curfew and 30% during the partial curfew.

The impact of COVID 19 on company 7 started with the full curfew on May 10, 2020. As with the other poultry companies, the main impact was on the sales sector during the full curfew because of the full lockdown and movement and transportation restrictions. This resulted in increase in the broiler chicken weights at slaughter, which is not preferable by the consumers in Kuwait. This obliged the company to reduce the sale prices and thus loss in profits. Fortunately, there was no impact of the crisis on company sales during the partial curfew. This company was used to sell feed ingredients to other local poultry companies, but because of the stock shortage, the company stopped providing other companies with feed ingredients supply and limited the supply to its own production. The company has no self-retails to sell its products and it does not export its products to other countries. It sells the live broiler chickens and table-eggs to the local outlets that were completely closed during the full curfew, which considerably affected the sales and profit.

The impact of COVID 19 virus on company 8 started in early April, in the form of delayed cargo of the raw feed ration ingredients from other countries. As with other local poultry companies, the activities of the company was also impacted by the partial and full curfews that resulted in to restrictions in transportation of products and movement of staff. Consequently, this influenced the sales and the production lines of the company. The company was obliged to buy the feed ingredients locally from other poultry company, as there was no stock of raw materials. Changing the source of the raw feed ingredients affected the quality of the feed rations, and definitely affected the quality of egg production. This farm is specialized in table-egg sales that was reduced by 65% during the full curfew and by 50% during the partial curfew. Home delivery was totally stopped during the lockdown (100%) and the sales were only in the company retail shopping center.

Generally speaking, the SARS-Con-V2 crisis impacted all the local poultry companies by restricting movements and transportation of the employees in between the company branches, exportation and importation of goods, bank closures, rise in the imported and local vaccination and drug prices, sales and marketing. The effect of the crisis partial and full curfews on the sales loss of live and frozen broiler chickens and table-eggs is shown in Table 4. The sales size after SARS-Con-V2 crisis in the eight poultry farms in Kuwait is shown in Table 5. The effect of SARS-Con-V2 crisis on the sales loss during the partial and full curfews is shown in Table 6. Table 7 summarizes the average percentage loss in broiler chicken and table-egg sales during the partial and full curfews. The results of Table 7 show that the largest percent loss was in the broiler chicken sales during both the partial and full curfews, and that more loss was observed during the full curfew than the partial curfew. To further elucidate this effect, graphical illustrations are shown in Figures 1–4 to display the effect of the SARS-Con-V2 crisis partial and full curfews on the poultry industry in Kuwait. Figure 1 shows the broiler Size of Production before and after the crisis. The table-eggs production before and after the crisis is shown in Figure 2. Figures 3, 4 show the effect of the crisis on the broiler chicken and table-egg sales during partial and full curfew, respectively.


Table 4. The effect of the crisis partial and full curfews on the sales loss of live and frozen broiler chickens and table-eggs.
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Table 5. Sale size after the crisis in the eight poultry farms in Kuwait.
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Table 6. Sales loss as an effect of SARS-Con-V2 in the poultry companies in Kuwait.
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Table 7. Average percentage loss in chicken and table-egg sales during partial and full curfews.
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[image: Figure 1]
FIGURE 1. Broiler production (bird/year) before and after SARS-Con-V2 crisis.



[image: Figure 2]
FIGURE 2. Eggs production (tray/year) before and after SARS-Con-V2 crisis.



[image: Figure 3]
FIGURE 3. Chicken sales in USD before and after SARS-Con-V2 crisis.



[image: Figure 4]
FIGURE 4. Egg sales in USD before and after SARS-Con-V2 crisis.




Key Challenges to the Local Poultry Industry During the COVID 19 Crisis

Based on the above results of the survey among the poultry companies in Kuwait, it is obvious that the main challenge of the global quarantine and curfews because of COVID 19 crisis is the difficulty of transportation of feed ingredients among countries. This severely influenced the availability of the main ingredients needed for the feed rations, especially that most of the feed ingredients such as corn and soybean are not produced locally and have to be imported from other countries (14). In addition, some areas were totally quarantined by the Kuwait Government such as Hawally, Khetan, Farwaneyya, Mahbola, and Jeleeb Shuyookh. This resulted into total restriction of the workers movement for long period of time, which considerably affected the smoothness of workflow in the company farms.

Furthermore, the global and local quarantine considerably impacted the quality and price of the raw feed ingredients, whether imported or locally purchased from other poultry companies. The shortage in availability of raw material increases the cost, regardless of the quality standards. Changing the type and quality of feed ingredients would affect the production performance of chickens if they are used to certain quality of feed rations. All of these challenges play an important role in production cycle and considerably influence the food supply chain of table-eggs and meat to the consumer.



Proposed Solutions to Combat COVID 19 Challenge

First of all, and in order to further identify the impact of COVID 19 on the local poultry industry, a poultry value chain of the local poultry industry should be first developed and then analyzed to make it easy for identification of inefficiencies in the value chain and the areas where the industry could be improved. Accordingly, the impact of COVID 19 crisis could be identified and mitigated through better processes or introduction of new technologies. This local poultry value chain will make it easy to transfer technology to the private sector to fill gaps in the food value chain. In addition, it will provide strong combat against the current corona virus or any future global or national crisis. As a result, a sustainable production of poultry products and a tangible contribution to the national food security will be achieved.

Application of strict biosecurity measures including full and partial curfew is one of the effective approaches to combat and reduces incidences of COVID 19. Although there are no reported cases of the corona virus transfer to chickens, optimizing the immune status of the birds in the farm is also a major priority to keep the health of the flocks at optimum to face any other outbreaks and infectious agents. This includes execution of a strict health program to avoid occurrence of viruses such as avian influenza or any other respiratory avian diseases (15, 16). The elements of a good health program are good vaccination, disinfecting, cleaning, continuous monitoring, and pest control (1).

As a solution to the importation ban and global feed ingredients shortage, the possibility of the local production of the main feed ingredients such as corn and soya should be explored. In addition, any other local sources of protein and energy could be used to partially replace corn and soya in the feed rations. Examples of the local sources are marine algae, whole dates, date pits, and native plants in the country. This approach will definitely contribute to provide local feed ingredients in the absence of imported sources due to global crisis such as the current COVID 19 crisis (14, 17, 18).

Furthermore, the production efficiency should be improved by applying the up-to date technologies and know-how to improve the production performance parameters and to compete with the imported products in terms of quality and price. A technology transfer model should be identified between the poultry research institutes such as Kuwait Institute for Scientific Research (KISR) and the poultry stakeholders in the country. Such model will provide a chance for KISR to recognize the main challenges opposing the sector and try to find solutions to these challenges. Therefore, a Memo of Understanding (MOU) was developed between KISR and the largest poultry company in Kuwait to prepare poultry development plan in collaboration with the company to ensure the benefit of the sector from KISR's R&D results.

It is essential to notice that only two local poultry companies produce their own hatching eggs for 1-day old chicks. Most of the poultry companies depend totally on external sources to import their needs of the hatching eggs and the 1-day-old chicks. As a result, other strategies should be implemented to mitigate the dependence on the imported hatching egg and 1-day-old pullets for broiler meat and table eggs production. One of these strategies is the development of a central breeding company that applies high quality breeding production programs to produce the hatching eggs and to provide all the local companies with these products to minimize the importation process. Additionally, developing a breeding program to produce a pure local chicken breed in Kuwait via selection and breeding programs is another solution to a void complete dependence on the imported hatching eggs.

In addition to the local production of broiler meat, table-eggs and hatching eggs, diversifying the local poultry products such as local chickens, quails, ostriches, and ducks will provide a solution to enhance the poultry products in Kuwait and to contribute to food security in the country. Establishing a food security network between the Gulf Countries (GCC) will be a good solution to combat trade restrictions with other far away countries. This network will ensure sustainable flow of products between the GCC countries during global crisis.




CONCLUSION AND GENERAL RECOMMENDATIONS

Poultry industry in Kuwait was considerably affected by the current global COVID-19 crisis. This effect was mainly because of global and local transportation bans, as well as lockdown during the partial and full curfews. The following recommendations maybe applied to mitigate the effect of the current and future crisis on the poultry industry:

• Establishment of a poultry value chain in Kuwait.

• Vertical improvement through R & D and technology transfer by local research institutions.

• Minimize dependence on imported products by local utilization of resources.

• Enhancing diversity of poultry products.

• Encourage the integrated relationships between research institutes, policy makers, stakeholders and other bodies related to food security.

• Horizontal investment by expanding land space for integrated poultry farming.

• Establishment of food security network between the GCC countries.
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