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The rapid urban growth of Hanoi city requires a livestock production system that ensures both food security and the livelihoods of dwellers. This paper reviews the existing policies for livestock production of Hanoi city and the changes in livestock population between 2014 and 2018 and identifies major challenges for livestock development of the city. While a remarkable increase of the livestock population in recent years is evident, the dominance of small-scale farms, the presence of animal diseases, the slow progress of transiting farms out of urban areas, as well as the lack of analysis of climate change and gender impacts are major challenges that could affect the livestock development of Hanoi.
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INTRODUCTION

More than half of the world's population already live in cities, and by 2030, the figure is expected to be 60% (1). Urban migration is partly the result of perceived economic benefits, but there are a number of potential negative impacts. These include an increase in food insecurity and malnutrition, increased health risks, and environmental pollution (2–4). Urban and peri-urban livestock keeping can provide employment and an access to perishable nutritious food that may otherwise be hard to procure, particularly in countries with lacking infrastructure and cold chains. However it can also contribute to the transmission of zoonotic infections and to sanitary problems and conflicts (5–7).

Policies for livestock development may create appropriate incentives for good practice and transparent investment frameworks that take into account all potential benefits and risks. Conversely, if the policies are not well developed and applied, the livestock sector will grow in a non-adequate manner without considering potential risks (8). Many low- and middle-income countries such as Kenya (9), Tanzania (10), Bangladesh (11), India (12), and Vanuatu (13) have made their own national livestock policies, but policies at state or provincial levels are rarely found.

Hanoi, the capital of Vietnam, is in the northern region of the country covering an area of 3,358.6 km2 with 7.9 million of permanent inhabitants, including 3.9 million in urban and 4 million in peri-urban areas in 2018 (14). In addition, the city is estimated to receive more than 3 million tourists, travelers, and workers every year. There are 30 districts of the city classified into 12 urban districts and 18 rural/peri-urban districts. Gross regional domestic product (GRDP) of Hanoi in 2018 was about 40 billion USD, of which the livestock sector contributed ~1% (14). Notwithstanding the livestock production growth at about 4.3% per year during 2010 to 2017, it could supply about 60% of the demand of the city burgeoning population (15).

Like other cities in emerging economies, the rapid urbanization of Hanoi requires means to safeguard the urban agriculture, taking into account aspects of productivity, product quality, efficiency, food security, market demand association, income for farmers, and environmental protection (the Resolution number 03/2012/NQ-HDND in April 5, 2012 of Hanoi People's Council).

Hence, the authorities have made a plan for the development of livestock production of the city until 2020 and toward 2030 (the Decision No. 1835/QD-UBND in February 25, 2013 of Hanoi People's Committee). This plan aims to increase the productivity and quality of the animal-sourced food, ensure food hygiene and safety, and create large concentrated commodity production that meets the demand of the consumers and export standards.

This study aimed at understanding the policy vs. the actual situation of the livestock production of Hanoi, as well as to determine potential major challenges of the livestock sector development of the city through policy reviews and key informant interviews.



METHODS

The national livestock development strategy of Vietnam toward 2020 was decided in 2008 (Prime Minister's Decision number 10/2008/QD-TTg). Based on this central direction, some local governments officially issued their own livestock policies (16–18).

Hanoi city provided a strategy for livestock production by 2020 and toward 2030 (19–23). It should be noted that some issues relating to livestock are also regulated in several official documents of Hanoi People's Council (a provincial authority organization) and Hanoi People's Committee (a provincial administrative agency).

The structure of livestock policy institutions in Hanoi is expressed in Figure 1, and key authorized papers on livestock development of Hanoi are listed in Table 1. In order to conduct a livestock policy analysis of Hanoi, a method combining interviewing key informants from provincial agencies and collecting documented data from them was applied. Six representatives from the Sub-Department of Livestock Production and Animal Health (SDLPAH) under the management of Department of Agriculture and Rural Development (DARD) and chiefs of Livestock Production and Animal Health station from five districts of Hanoi were interviewed via telephone to understand their views on the contents of livestock development strategy, advantages vs. challenges in the current livestock system, zoonotic threats caused by urban livestock keeping, and their suggestions for policies that could maintain livestock sustainability in the future. A recording device and taking written notes were applied during an interview and then transcribed verbatim for analysis. Key answers for current livestock development in these districts were collated in the livestock policy of the city while constraints were grouped with challenges of livestock production of Hanoi.


Table 1. The official documents on livestock development of Hanoi issued by local authorities.
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FIGURE 1. Livestock development policy institutions in Hanoi.


Legal documents on livestock development of Hanoi People's Council and Hanoi People's Committee were collected, and livestock data were referred from Hanoi Statistics Office at provincial levels and the SDLPAH office for district levels.

Ethical approval for the interviews was obtained from the Ethical Review Board for Biomedical Research of Hanoi School of Public Health (Number 406/2018/YTCC-HD3). The public veterinarians were informed that they could refuse to provide answers to the questions.



RESULTS AND DISCUSSION


Livestock Production of Hanoi

The general direction in the current policies for the development of livestock is toward industrial farms, which are the large-scale farms applying industrial techniques, concentrated outside the most highly populated areas (Resolution No.03/2012/NQ-HDND in 2012 of Hanoi People's Council). More than 70% of animal products at local markets are expected to be produced by these large-scale farms by 2020. In the short-term, the pig population is planned to be reduced gradually, poultry stabilized, while dairy cow, and beef cattle are to be further developed. The growth rate of animal production is planned to be maintained in the period of 2012 to 2020 at ~1.6% per year and then reduced to 1.4% per year during 2021 to 2030. The livestock sector is planned to contribute to more than 54 and 58% of the agriculture gross output by 2020 and 2030, respectively. Livestock meat supply of the city is expected to be 420,000 tons in 2020 and increases to 492,000 tons in 2030 (Decision No. 1835/QD-UBND in 2013 of Hanoi People's Committee). The plan of livestock production in 2020 and in 2030 is shown in Table 2.


Table 2. Livestock production trends during 2020 and 2030 in Hanoi.
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The livestock strategy of five districts where the interviews were conducted showed a consistency with the plan of livestock development of the city. In particular, Thach That district is planned for large ruminants and pigs, Phuc Tho district is for cattle and chickens, Ba Vi district is projected for dairy cattle concentration, My Duc district is for waterfowls and beef cattle, and Son Tay district is planned for large-scale pig production by 2020.


Land Use for Livestock Production

Productive land is the most fundamental resource required for livestock keeping (24), but in urbanized areas in many developing countries, the limited space for domestic animals is an obstacle (25, 26). According to the United Nations Convention to Combat Desertification (UNCCD), the estimates of prime agricultural land lost to urbanization around the world range from 1.6 to 3.3 million hectares per year in the period between 2000 and 2030.

The spatial distribution of livestock production of Hanoi is planned based on the geography of the rural districts. In brief, the keeping of beef cow, dairy cattle, and fattening pigs is to be concentrated in hilly districts while chickens and waterfowls are to be expanded in plain areas (Figure 2). Translocation of most livestock farms out of residential areas in rural districts as well as removal from urban districts is expected to be achieved by 2030 (Decision No. 1835/QD-UBND in 2013 of Hanoi People's Committee).


[image: Figure 2]
FIGURE 2. Planned areas for livestock development in Hanoi by 2020.


Due to the rapid urbanization of Hanoi, the area of agricultural land is predicted to be reduced by ~19% from 2014 to 2020 (27).

Stipulated in the livestock production law of Vietnam, livestock keeping is not allowed in urban and residential areas (28). However, livestock was still present in at least 6 out of the 12 urban districts of Hanoi, as of 2018 (Figures 3A–C). Thus, the goal of moving all livestock farms out of urban areas is not yet fulfilled.
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FIGURE 3. (A) Cattle density (head per km2) in 2014, 2016, and 2018 in Hanoi (Data source: Hanoi SDLPAH). (B) Pig density (head per km2) in 2014, 2016, and 2018 in Hanoi (Data source: Hanoi SDLPAH). (C) Poultry (head per km2) in 2014, 2016, and 2018 in Hanoi (Data source: Hanoi SDLPAH).


Land ownership is a major barrier affecting livestock translocation from residential areas. The current regulation does not permit a longer rental time of agricultural production land than maximum 5 years (29). This is a very short time period to motivate the private sector to invest in large-scale livestock establishments.



Livestock Population

In 2018, there were 1.8 million pigs, 136,000 cattle, 23,500 buffaloes, 21.8 million chickens, and 6.2 million waterfowls in Hanoi city (14) (Figure 4). The livestock population of the city is planned in the Decision No. 1835/QD-UBND in 2013 of Hanoi People's Committee. By 2020, the beef cattle population is projected to be between 150,000 and 155,000 heads, while dairy cattle should reach 20,000 heads. A stabilized cattle population with 145,000 to 150,000 heads is expected by 2030. The total number of pigs is planned to reach 1.4 to 1.5 million by 2020. Until 2030, the pig population is projected to decrease to 1.3 million, but the pork volume is maintained at 340,000 tons per year, reflecting an expected higher productivity. The total population of poultry is expected to be over 11.6 million chickens and 2.8 million waterfowls providing more than 66,000 tons of meat and 800 million eggs per year by 2020. In 2030, the poultry population is projected to be 14.3 million.
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FIGURE 4. Livestock population in Hanoi during 2014–2018 (Data source: Hanoi Statistics Office).


Compared to the expected livestock populations in 2020, pigs and poultry in 2018 were much higher, but in contrast, the cattle production was lower. Livestock population trends from 2014 to 2018 are shown in Figure 4. According to Hanoi SDLPAH, the reduction rate of small-scale farms from 2014 to 2018 in urban areas was higher, 32%, as compared to rural areas, 24%. The changes in number of small-scale farms from 2014 to 2018 are shown in Table 3.


Table 3. The number of small-scale farms for livestock keeping during 2014–2018 (Data source: Hanoi SDLPAH).
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In 2018, there were five large-scale cattle farms in the Hanoi area, accounting for 12% of the total cattle population, 283 large-scale pig farms, accounting for 22% of the total pig population, and 290 poultry farms that kept at least 2,000 birds, which accounted for 8% of the total poultry population. These figures show that the livestock production of Hanoi is facing a big challenge due to the scattered and numerous small-scale farms. The most constraints to livestock development of Hanoi identified by the key informants are small-scale farms. Compared to large-scale farms, small-scale farms have poorer farm biosecurity, higher risk of disease exposure, lower productivity, lower quality of waste treatment, worse quality feed sources and breeds, lower technology investment in livestock production, and more difficult access to the capital (30, 31).

Nevertheless, given the assets and aspirations of farmers, policies toward small-scale farms are still needed (32). Shifting extensive production to semi-intensive and/or intensive production systems is a suggested solution (31).



Breeding

According to the Decision No. 1835/QD-UBND in 2013 of Hanoi People's Committee, improvement of cattle, pig, and poultry breeds is a major focus. For breeding of cattle, the programs on artificial insemination, exotic cattle breed import and a breeding program on hybrids between exotic zebu bulls and indigenous cows are planned.

Similar to cattle, the plan for swine breed improvement strongly relies on import of high-quality exotic breeds and artificial insemination program. Investment of pig breeds from the private sector is encouraged additionally. Apart from breeding of purebred sows or crossbred sows for grandparental herds, the production of crossbred for commercial litters is also projected to be enhanced. Moreover, management of semen sources used in private breeder farms and imported semen quality is expected to be strictly controlled by the local authorities.

For poultry breeding, the investment in grandparental flocks at the scale of 5,000 to 10,000 birds per farm to supply hatcheries and the introduction of new high-yielding and high-quality poultry breeders are projected until 2030. The conservation, preservation, and development of native breeds are also planned.

As of 2018, cattle breeding was diverse, with 65% of zebu crossbred cows; about 30% of exotic crossbred cows such as Blanc Blue Belle, Angus, Wagyu, Brahman, Charolais, and Droughtmaster; and 5% of indigenous breed. Artificial insemination of beef cattle covered more than 80% of the services, and produced about 60,000 calves per year (33).

In 2019, exotic sows accounted for 86% of the sow population, and these high-quality sows, imported from France and Denmark, produced ~250,000 piglets per year. The poultry sub-sector delivered about 70 million day-old chicks and 10 million day-old ducks per year (reported by Hanoi SDLPAH in 2019).

There were 340 hatchery establishments for chickens and waterfowls consisting of 224 small-scale and 116 large-scale commercial hatcheries in the city, as of 2018. These hatcheries not only certainly ensure the supply of poultry quantity of Hanoi but also export day-old birds to other provinces.

The quality improvement of livestock breeders of the city faced a challenge because of the high proportion of the small-scale livestock production system. Livestock of small-scale farms strongly depends on the availability of breeder producers and the sustainability of breeder quality and productivity. However, these criteria were not systematically assessed by local authorities. This is in accordance with previous observations stating that many breeding programs in tropical countries have failed when applied to small-scale farming systems (34).




Animal Feed

In the Decision No. 1835/QD-UBND in 2013 of Hanoi People's Committee, increased production of cattle forages, starch, and supplementary feedstuff is planned. In particular, eight large clusters for forages for dairy cows and beef cattle are projected to be under construction in 10 rural/peri-urban districts. The supply of feed mills in the city is planned for local demand only.

Based on a report of Hanoi SDLPAH, the total number of companies and enterprises producing and trading animal feed in 2018 was 140, in which 96 establishments were located in Hanoi, whereas 44 establishments were registered for business there, but the production was in other provinces. These feed establishments produce sufficiently animal feed to the farmers of the city.



Veterinary Services in Hanoi

The veterinary services play a key role in livestock production to ensure a high animal health status and food safety (35). However, some constraints caused by animal health services such as shortage of manpower, long distances from service centers, and high costs for services were identified (36).


Veterinary System

In the plan of the city, there are investments in both the veterinary service infrastructure and in human resources. In particular, the working office of Hanoi SDLPAH and a veterinary diagnostic laboratory are to be upgraded. In addition, the development of human resources through veterinarian recruitment, professional training, and research is also included in the plan. Animal disease monitoring and animal health information systems are projected to be consolidated through a veterinary network between different administrative levels. Capacity building is needed in data analysis, forecast, disease warning, and diagnostics. Moreover, disease control strategies and disease-free compartmentalization programs are to be implemented (Decision No. 1835/QD-UBND in 2013 of Hanoi People's Committee).

Before October 2018, the veterinary service system of Hanoi was managed by the Sub-Department of Animal Health that operated from a village level up to a provincial level through an animal health worker network of more than 3,000 persons. In October 23, 2018, the People's Committee of Hanoi decided to merge the veterinary service system and livestock production agency (the Decision number 5682/QD-UBND on Establishment of Hanoi Sub-Department of Livestock Production and Animal Health). Hence, the number of veterinarians in Hanoi has been reduced at all levels, especially the community-based animal health worker forces that were mostly affected. In some low- and middle-income countries, the community-based animal health workers play an important role in early detection and reporting disease outbreaks, vaccination campaigns against the most important livestock diseases, and providing treatment to sick animals (37, 38).



Compensation

According to the policy of the city, the owner of a domestic animal compulsorily culled during a disease outbreak in Hanoi is planned to be compensated with the amount of 1.6 USD per kg of pig; 1.9 USD per kg of cattle, buffalo, goat, sheep, and deer species; and 1.5 USD per bird of chicken, duck, Muscovy duck, and goose species (Decision No. 07/QD-UBND in 2019 of Hanoi People's Committee).

Reported by Hanoi SDLPAH, the city compensated more than 60 million USD to pig farmers whose animals were culled due to African swine fever epidemic in 2019.



Other Aspects of Veterinary Services

In the Decision No. 1835/QD-UBND in 2013 of Hanoi People's Committee, apart from consolidation of quarantine stations and checkpoint systems, the aspects relating to animal movement, slaughter inspection, veterinary hygiene, and waste treatment at slaughterhouses, and animal product residues control are planned to be strengthened. Regulations on the production, trading, and use of antibiotics and growth promoters are to be strictly enforced by inspections in parallel with instructions for the farmers on proper use of veterinary medicines. Besides, the dissemination and education on legislations and knowledge on veterinary medicines through the mass media are projected to be performed. In addition, training courses on animal health management, food hygiene, and safety from farms to slaughterhouses are planned to be organized accordingly.

Due to ongoing restructuring of the organization of veterinary service system of Hanoi, these implementations were not assessed in this study.




Waste Treatment

On one hand, livestock manure is useful for crop production, but on the other hand, livestock waste may be harmful for the environment, and it can also pose a risk for public health (39). There are both technological and natural options for treatment of livestock effluents and manures, but such options need to be adapted and implemented according to the local situation and contexts of society, economy, and regulations (40).

The plan for 2020 in the Decision No. 1835/QD-UBND in 2013 of Hanoi People's Committee includes application of biotechnology, environmental treatment technology in livestock production, and improvement of waste treatment and biogas programs for livestock farm through investment programs.

According to the interviewees, livestock owners in Hanoi are aware of negative impacts of livestock waste such as gas emissions, bad odors and environment pollutions; therefore, they have applied several waste treatment systems in their farms. Manure composting is the most common method followed by biogas system and probiotic applications. The number of farms using livestock waste treatment system of Hanoi in 2018 is shown in Table 4.


Table 4. The number of livestock farms applying waste treatment system in 2018 (Data source: Hanoi Department of Agriculture and Rural Development – Hanoi DARD).
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Investment Capital and Financial Support

According to the policy, the total investment during 2012 to 2020 is about 510 million USD with 12% from the government budget, and the remaining 88% from the private sector (Decision No. 1835/QD-UBND in 2013 of Hanoi People's Committee). Besides, the investments from foreign enterprises for livestock development are encouraged.

In particular, investments in grandparental farms for pigs and boar semen establishments, egg processing plants, meat storage bases, waste treatment system, large-scale abattoirs, and semi-line slaughter facilities are projected with a valuable support of interest rate and loan from the city. The government budget is allocated to artificial insemination programs for high-yielding pig and cattle breeds, vaccinations against foot and mouth disease, classical swine fever, porcine reproductive and respiratory syndrome, avian influenza, and disinfectants used in the disease outbreak containment (Resolution No.10/2018/NQ-HDND in 2018 of Hanoi People's Committee).

The data for investment capital and financial support of the plan are not available; therefore, this aspect was not analyzed in this study.



Other Concerns to Livestock Development of Hanoi
 
Animal Disease

Another major challenge is diseases in the livestock. In 2018, foot and mouth disease, highly pathogenic avian influenza, porcine reproductive and respiratory syndrome, and other animal infectious diseases were reported by Hanoi SDLPAH. According to the data of the Department of Animal Health, during February to December 2019, an epizootic of African swine fever occurred in Hanoi and caused culling of more than 540 thousand pigs, which accounted for more than 25% of the pig population of the city.

Several economic studies have demonstrated huge costs of livestock epidemics such as 9.2 million USD for African swine fever in Cote d'Ivoire in 1996; 114 million USD for Nipah virus in Malaysia from 1998 to 1999; and 300 million USD for contagious bovine pleuropneumonia in Botswana in 1995 (41). Also in Vietnam, a study on avian influenza revealed financial losses ranging from 70 to 108 USD per farm (42). Annual loss by diseases in livestock population has not yet been systematically assessed in Hanoi.

Risk of zoonotic transmission associated with livestock keeping in Hanoi was mentioned during the interviews. The participants listed highly pathogenic avian influenza and Streptococcus suis type 2 as the potential zoonoses of the city. Many other zoonotic diseases can occur with urban livestock keeping, including vector borne and food borne, but were not mentioned, potentially reflecting which diseases have been more frequently mentioned in the media.



Climate Change

The climate change can affect livestock production through its negative impacts to feed crop quality, water resource availability, and livestock health situation (43). An increase in the number of outbreaks of transboundary animal diseases by climate change has caused loss of several billion USD over the past decades and low-income countries are most affected (44). In addition, Vietnam was on the list of the five most affected countries in the world by extreme weather events in 2016 (45).

There are studies on climate conditions and climate change scenarios for Vietnam, including effects on livestock production, proposed solutions for minimizing losses, and optimizing investment efficiency (46). However, such overall mapping of climate change challenges specific to Hanoi has not yet been conducted.



Gender Issue

Both males and females are involved in the small-scale livestock sector. Men usually keep cattle and buffalo, while women are responsible for poultry and small ruminants. However, it is harder for women to access resources, rights, and services for livestock production because of gender discrimination in many low- and middle-income countries (47). At all stages of the urban livestock production, as well as in any development programs, gender concerns need to be addressed (48).

In Vietnam, the gender equality law was approved by the National Assembly in 2006, but there are at present very few studies on gender impact, especially the role of women, in livestock keeping in urban cities, and Hanoi is not an exception.




Limitations of the Study

The study has some limitations. The data used were from the government agencies and did not include the opinions of urban inhabitants and farmers. Some parameters such as investment capital, disease compensation, technology application in livestock production, and challenges affecting the sustainability of livestock development of Hanoi were not measured due to lack of information.



Implications

This review about the present situation of urban livestock keeping in Hanoi and the relevant policies may be helpful for other growing cities in need of analyses of their own situation and their policies. In addition, this paper presents data on the importance of urban livestock keeping and the implications of policies on its development, which may be critical for planning of interventions for livestock health and productivity, as well as for food and feed security and safety, and public health aspects.




CONCLUSIONS

During 2014 to 2018, the livestock production system of Hanoi urban city has significantly increased in line with the policy from the authorities. However, some major challenges were identified by this review. The high proportion of small-scale farms of livestock keeping in Hanoi is the biggest constraint for the development of livestock production because it makes several negative impacts including poor animal health and environment management, weak animal breeding improvement, low technological applications, limited access to land or capital resources, and low profits for livestock owners. Unpredictable diseases of domestic animals with the case of an African swine fever epizootic that occurred in Hanoi in 2019 demonstrated that the livestock sector is very vulnerable to contagious diseases. The progress of translocation of livestock farms out of the urban areas is slow, mainly due to the rapid urban growth narrowing agriculture land, current land rental regulations, and investment limitations. The evaluation of the impact of climate change and gender equality is still missing in the livestock policy of Hanoi. An annual livestock policy analysis in Hanoi is highly recommended. The implications for zoonotic disease burden associated with livestock production in urban areas and impacts of animal epidemic outbreaks to livelihood of livestock owners can provide useful information to inform livestock policy of cities in emerging economies.
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