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Managing investments in dairy cow health at a national and global scale, requires an improved understanding of current on-farm expenses for cow health (e.g., expenditure for medicine and veterinary consultations). The aim of this study was to assess on-farm health investments for typical dairy farms in 15 case study countries, including Argentina, Australia, Bangladesh, Brazil, Canada, India, China, Colombia, Indonesia, Kenya, New Zealand, Uganda, UK, Uruguay, and USA. The study was conducted using a descriptive analysis of a secondary data set that was obtained from the International Farm Comparison Network (IFCN). The results suggest that health expenditures take up a relatively small proportion (<10%) of the annual total production costs per cow across all countries in the sample. The means of production costs (e.g., feed, machinery) can take up to 90% of the total production costs for highly intensive systems, while these costs can be as low as 9% for extensive systems. This study highlights the importance of understanding on-farm animal health investments as a contribution to improved national and global decision making about animal health in the dairy sector.
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1. Introduction

The global dairy sector is an important source of protein and other nutrients that contribute to ensuring food security and nutrition, and also provides income generation opportunities for rural communities worldwide (1). Yet, the global dairy sector is experiencing a range of pressures (e.g., climate change impacting feed availability, habitat shifts and heat stress; changing consumer expectations and shifts); with the prevention, treatment, and management of diseases being one of the key challenges (2, 3).

The health of dairy cattle can impact their productivity, production profitability, zoonotic risks, international trade (e.g., biosecurity risk associated with transboundary infectious diseases), and animal welfare (4). To improve the sustainability of dairy cattle production, national and on-farm investments in dairy cattle health (e.g., biosecurity regulations and enforcement, vaccine and medicine application, herd health monitoring) are vital to prevent diseases and to manage them effectively if they occur (5).

The literature offers a range of studies which focus on the on-farm costs or expenditures for managing specific diseases in dairy cattle (e.g., lameness, mastitis, metritis, retained placenta, left-displaced abomasum, ketosis, and hypocalcemia) in selected countries [(e.g., 6–10)]. There are also studies that assess the economic impact of specific dairy cattle diseases, for example, Johne’s disease (11, 12), mastitis (13), or food and mouth disease (14–16). However, there is not - to the best of our knowledge - a proper understanding about farm-scale health expenditures for dairy cattle. This need has also been identified by Perry et al. (17).

The aim of this study was to address this gap by assessing on-farm health costs for dairy cows in 15 case study countries representing a diversity of dairy production systems, including a comparison to other production costs (e.g., feed, labor), milk yields and animal losses, and its variations among different countries.

Information generated in this study is to be considered as a proof of concept, emphasizing the value of systematically collected production and animal health data at farm scale. The findings may be useful for intergovernmental organizations, national governments, dairy industry associations, and veterinarians to collaboratively address the data gaps around global farmed animal health. Insights into global on-farm animal health investments are also of interest for the Global Burden of Animal Disease (GBADs) program,1 as a component of the animal health loss envelope (18) which provides a baseline for assessments of the costs and benefits of investments in improved animal health to global society.



2. Materials and methods


2.1. Data material

To gain an improved understanding of current global investments into on-farm dairy cow health, a secondary data set from the International Farm Comparison Network (IFCN) was acquired. A case study approach, including 15 countries (using 2021 as the reference year), was selected to demonstrate the value of information about on-farm animal health and production data to understand global differences in animal health and disease management.

The 15 countries were selected on the basis of: (a) availability within the IFCN database for 2021, (b) income level according to the The World Bank (19) classification (i.e., high-income, upper middle-income, lower middle-income, low-income), (b) share of global milk production, and (c) geographic region, with the aim of including a diverse range of production systems within our analysis. This resulted in the selection of the following countries: Argentina, Australia, Bangladesh, Brazil, Canada, China, Colombia, India, Indonesia, Kenya, New Zealand, Uganda, United Kingdom, United States of America (United States), and Uruguay (see Figure 1). It should be noted that Uganda was the only low-income country available in the IFCN database for 2021, which is due to the difficulties in establishing research partnerships, including collaborative data collection, in these countries (IFCN, personal communication in March 2023).
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FIGURE 1
 Map of case study countries and approximate data collection areas. Notes: ‘Farms’ indicate the locations within a country where the secondary data was collected.


The 15 case studies countries together produced nearly half (47.2%) of the total global milk production output in 2021 as illustrated in Figure 2 (20).

[image: Figure 2]

FIGURE 2
 Case study country’s contribution to the total global milk production output in 2021. Source: FAO (20).


For each of the 15 countries, data for two different farm types were provided in the IFCN dataset (21). For larger countries such as Brazil, China, India, and the United States, data for four farm types were available. The total number of farm types included in the analysis was 38. Importantly, these farm types were characterized by IFCN [(e.g., 21)] in the context of each individual country, e.g., typical dairy farming systems observed in each country. This implies that the farm types may not be directly comparable between countries.

For each farm type, the data set included standardized annual information about dairy production systems for 2021. A wide range of production system variables that describe the farm types were available, including number of milking cows, predominant breed, average milk yield per milking cow (e.g., kilogram per cow/year), cow losses (e.g., proportion of cows died), size of farms, stocking rates, production system type, and production costs. Data about the average size of dairy land and the total land size of dairy farms was also provided, yet detailed information about the composition of these land types was not included. No information was available about the whole dairy herd size and the age structure of the herd kept on the farms, including heifers, claves, and breeding bulls.

A range of cost types were provided in the annual production data set for 2021 which we categorized into:

a. means of production costs: cost of feed (feed, forage, fertilizer, seed, pesticides), machinery (maintenance, depreciation, contractor), energy and water (fuel, energy, lubricants, water), buildings (maintenance, depreciation), animal purchases, insurance taxes, other dairy enterprise inputs (e.g., milk supplies, herd testing, fees for pedigree records, bedding, fees for disease prevention board, hauling, promotion, milk quota-not used), other whole farm enterprise inputs (e.g., accounting and book keeping fees, phone and utilities costs), insemination, and value added tax balance,

b. health costs (one aggregate for all types of veterinary and medicine expenses),

c. land costs (one aggregate for all types of land costs, e.g., land tax),

d. labor costs (one aggregate for all types of labor expenses, e.g., hired, family), and.

e. capital costs (one aggregate for all types of equity and liabilities).

The cost data was provided as unit of USD/100 kg milk (solid corrected milk (SCM)). This unit cost value per farm type was multiplied with the average milk yield per milking cow which was provided as unit of kg SCM/milking cow. Information about national programs that provide free or subsidized animal health care services, e.g., medicine, vaccines, health consultations, was not given in the dataset. Annual farm gate milk price (i.e., the price farmers got paid) data was also available for each farm type represented in USD / 100 kg SCM. More detailed information about the data collection method of the original data set is described by Hemme et al. (22) and Hemme (22).

The research team considered a further disaggregation of the health cost aggregate provided in the secondary data set [see category (b) above] using expert interviews (e.g., veterinarians, dairy industry representatives, government extension officers) in each of the 15 countries. This included disaggregation of health costs into different medicine expenses, health professional consultation cost, other health costs such as surgeries, disease prevention costs and treatment costs per cow. However, when testing this method of data collection with participants in several countries (23 in total), a range of issues were identified, including difficulty in identifying knowledgeable experts who were willing to participate in interviews, and a large variance in responses for individual countries. These issues resulted in the decision to discontinue the expert interviews and subsequently the attempt to further disaggregate the health cost aggregate that was available in the IFCN data set. The Supplementary material provides information about the interview questionnaire and key learnings from the interviews, which may be of interest for the reader.



2.2. Methods

All costs in the data set were reported in USD, which reflect USD 2021 average exchange rate adjusted cost values that were originally collected in local currency units (LCU) by IFCN. However, for a meaningful comparison of on-farm health costs across countries, these values needed to be adjusted by the purchasing power parity (PPP) (23). The purchasing power varies greatly in different countries (e.g., the amount of feed that farmers can purchase with 100 USD is different in Uganda compared to the United States) which can lead to misinterpretation of cost and price differentials, especially when comparing absolute production costs and milk prices. To adjust the production cost and milk price data for PPP, they were first converted back into their LCU (e.g., USD back to Ugandan Schilling) using average annual market exchange rates of LCUs to the USD, and then normalized by the PPP conversion rates provided by The World Bank (24) (see in the Supplementary material Table S1).

The data set only offered observations for one production year, i.e., 2021, and 2–4 observations for farm types per country which limited the data assessment to a descriptive analysis. This included an assessment of the absolute and proportional on-farm dairy production costs based on the cost components: means of production (e.g., feed, machinery, fuel, labor, veterinary and medicine, insemination, buildings, other costs), labor, land, capital, and health. For example, the proportion of health costs, CH, compared to the total production costs, CT, can be expressed as:
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Furthermore, total production costs and health costs per cow per annum were analyzed based on the average milk yield per cow, Y, represented, respectively, by:
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The analysis considered the identification of trends in on-farm expenditures by the income category of countries using the The World Bank (19). The country categories were: Low-income country included Uganda, lower middle-income countries included Bangladesh, India, Indonesia, Kenya, upper middle-income countries included Argentina, Brazil, China, Colombia, high income countries included Australia, Canada, New Zealand, United Kingdom, United States, and Uruguay.

An analysis by agri-ecological zone and production classification system was also considered, but ultimately not carried out. The small number of countries included in this analysis and the lack of precise location information where the dairy farm data was collected would have limited the relevance of such analysis.




3. Results


3.1. Description of dairy farms

An overview of the key variables that describe the data for the production systems in the 15 case study countries is presented in Table 1. Different farm types for each country are identified using the codes A-D, and we reiterate that these farm types may not be comparable between countries. The number of milking cows across farm types varies significantly within the data set, e.g., 2–2,600. Holstein Friesian (HF) was the most common cow breed observed, yet other dairy breeds (e.g., Jersey), dual purpose breeds (e.g., Ankole) and crossbreds were also present.



TABLE 1 Descriptive statistics of case study countries’ dairy production systems.
[image: Table1]

Most farm types in the data set have a very high proportion (over 90%) of land used for dairy production proportional to the total size of farms. Lower proportions for the ratio of dairy land and total land may indicate that these are mixed system farms (e.g., dairy and cropping) which can still be grazing/pasture-based systems. There are also farm types in the sample with ‘no’ dairy land (e.g., China-A-D) which suggests a zero grazing/pasture farming system such as a feedlot but not necessarily landless dairy systems.



3.2. Decomposition of total production costs

Figure 3 presents the breakdown of the total production costs per cow per annum by country and farm type adjusted by PPP for cross-country comparability. Cost components include means of production (i.e., feed and forage, energy and water, machinery, building, insurance taxes, other inputs to dairy enterprise, other inputs, and VAT balance), labor, capital, land, and health (i.e., medicine and veterinary consultations) expenses.

[image: Figure 3]

FIGURE 3
 Total production costs per cow per annum by country, farm type and cost components. A-D for farm types available in the data set, see Table 1. Values are presented in International Dollars (i.e., USD value adjusted by PPP for each country). Source: IFCN (59).


The results indicate that the means of production costs take up the major share of the total production costs across all case study countries (median: 66.2%, ranging from 8.9–86.6%) followed by labor costs (median: 17.6%, ranging from 6.5–47.5%), capital costs (median: 4.0%, ranging from 1.9–29.7%) and land costs (median: 6.5%, ranging from 0.1–22.6%; Figure 3). The share of health costs is relatively small across all countries (median: 2.5%, ranging from 0.2–12.5%) compared to other cost components but are equal or higher than capital and land costs in selected cases (e.g., Canada-A, Brazil-A).

Three of the four Chinese dairy farm types (i.e., B, C, D) were the most cost intensive dairy systems within the data set. These farm types had a high number of cows and no dairy land (Table 1), implying that this is an intensive, zero grazing system. All feed and forage for these farm types is purchased outside the farm, which explains the high costs of means of production (80–85% of the total annual production costs).

The results suggest that the average total on-farm costs per cow increase with the wealth of a country up to the upper middle-income category and then decreases slightly for high income countries (Figure 4). Notable is the sharp increase of average total production costs per cow from low-income to lower middle-income country category. However, as there is only one country in the data set categorized as low-income, Uganda, these results may not be representative for other low-income countries. Hence, this outcome needs to be interpreted cautiously.

[image: Figure 4]

FIGURE 4
 Structure of total production costs by country income group; (A) Average contribution of means of production, labor, capital, land, and health to total production cost, (B) Range of total production costs. Low-income group includes n = 1, lower middle-income group includes n = 4, upper middle-income group includes n = 4, high-income group includes n = 6. Values are presented in International Dollars (i.e., USD value adjusted by PPP for each country). Source: IFCN (59).


The increase in average total production costs per cow with increasing wealth of a country appears to be driven by dynamics in the means of production costs across all country income categories (Figure 4). For example, upper middle-income countries appear to spend the highest average costs on means of production inputs, which then decreases for high-income countries. Average on-farm costs per cow for labor, capital, land, and health costs appear to vary only slightly across lower middle-, upper middle- and high-income countries (Figure 4A). The results also suggest that there is some variation in the range of total production costs for all income groups, except the low-income category, as shown in Figure 4B.



3.3. Health costs

The average on-farm health costs per cow range between a median of 3–250 USD per annum across all country income groups (Figure 5A) important data in the estimation of the animal health loss envelope in the GBADs program (18). However, the dispersion around the median values is relatively large, specifically for upper middle-income countries as indicated by the boxplots. Low-income countries spend about 10% (median) of their total production costs for animal health related expenses (Figure 5B). This proportion appears to decrease to 1.7–2.9% (median) for other country income groups.

[image: Figure 5]

FIGURE 5
 (A) Absolute value of on-farm health costs per cow and country income-group, and (B) On-farm health costs per cow as a proportion of total costs by country income group. Values are presented in International Dollars (i.e., USD value adjusted by PPP for each country). Source: IFCN (59).




3.4. Total production costs, health costs vs. milk yield

Milk yield tends to increase with rising total costs of production per cow (Figure 6A). This result may be due to higher yielding animals that are larger, require more feed and forage and are fed higher quality diets which may be more expensive. Yet, these results also show that it is more expensive for lower income countries to achieve a higher yield compared to higher income countries. This could be due to an absence of competition in input provision and subsequent higher input prices. This association is also reflected by the cost of means of production in relation to milk yield (Figure 6B), which is not surprising considering that the means of production costs contribute a major share of total production cost per cow in all farm types. Furthermore, a similar but less clear relationship can also be observed for health costs per cow and milk yield (Figure 6C).

[image: Figure 6]

FIGURE 6
 (A) Total on-farm production costs by milk yield and country income group, (B) Costs of means of production by milk yield and country income group, and (C) Health costs by milk yield and country income group. Values are presented in International Dollars (i.e., USD value adjusted by PPP for each country). Source: IFCN (59).


Low-income countries appear to spend a higher proportion of total production costs on animal health (Figure 7). This result is influenced by the relatively low means of production costs as a proportion of the total production costs for low-income countries (see Figure 3). This result could also be explained by the breeds used in these extensive dairy systems (e.g., local dual purpose and crossbred animals). Interestingly, there appears to be a negative relationship between the proportion of health costs investment spent of the total production costs in the milk yield for all country income categories. This result suggests that the yield of cows may be mostly associated with other input factor costs rather than health investments.

[image: Figure 7]

FIGURE 7
 Trends in health cost–milk yield relationship. The gray area represents the confidence interval around the smoothed geometric mean. The smaller the gray area around the mean trend line, the more similar the observations within a country income group and vice versa. Cost values are presented in International Dollars (PPP adjusted values). Source: IFCN (59).




3.5. Total production costs, health costs vs. milk price

The total on-farm production costs and health costs appear to rise with increasing milk price (Figures 8A,B). This relationship is evident for all country income categories, except for low-income countries, which could be due to a small sample bias, i.e., one country in this category. Yet, the causation of the positive cost–price relationships is unclear, i.e., higher production costs leading to higher milk prices, or higher milk prices leading to higher production costs. Furthermore, the results for the production cost-milk price relationship should also be interpreted with caution as the milk price in different countries can be distorted by market interventions such as subsidies. There can also be a lack of farmer’s price bargaining power which affects the milk price across and within different countries, and other financial sources may be available to farmers to cross-finance dairy production input costs (e.g., in crop-dairy production systems). Yet, such information was not available in the data.

[image: Figure 8]

FIGURE 8
 (A) Total on-farm production costs vs. milk price, and (B) health costs vs. milk price. Costs values are presented in International Dollars (PPP adjusted values). Source: IFCN (59).




3.6. Health costs vs. number of cows

On-farm health costs per cow do not appear to change significantly, e.g., staying below 100 USD, based on the herd size, except for herds of between 100 and 500 animals for which health costs per cow seem to increase in some countries (Figure 9A). This relationship becomes more evident in Figure 9B, in which health costs as a proportion of total production costs are compared to the number of cows on farms. This figure also shows that low-income countries, i.e., Uganda, with small herds (13 or less cow) appear to spend a relatively high proportion of their total cost per cow on health compared to other countries.

[image: Figure 9]

FIGURE 9
 (A) On-farm health costs by number of cows and country income group, and (B) Health costs as proportion of total on-farm production costs by number of cows (log scale) and country income group. Costs values are presented in International Dollars (PPP adjusted values). Source: IFCN (59).




3.7. Heath costs vs. losses of cows

A comparison of on-farm health costs with the proportion of cows that die (Figure 10) suggests that an increase in on-farm health costs may lead to a decrease in mortality (i.e., proportion of cows that die) for high-income countries. This trend is also observed for lower middle-income countries, but it is less clear. The opposite relationship was identified for upper middle-income countries and lower income countries, i.e., higher health expenses leading to higher mortality. An explanation for this result could be that the quality of, and access to, animal health care and monitoring only significantly increases once a country reaches a high-income level. Furthermore, external health support or directive such as national animal health programs (e.g., mandatory vs. reactive vaccination programs) may indirectly impact this relationship, which cannot be verified in the absence of data. Farm system specific aspects, e.g., health cost per cow and management of herds in fully confined systems may be different compared to pasture-based or semi-confined systems which may also indirectly be reflected in the results. Yet, caution should be used in generalizing these results since Figure 10 shows outliers to this trend. Additional results (e.g., on losses, assessment by fixed and variable cost types) are presented in the Supplementary material.
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FIGURE 10
 Health costs by proportion of cows that died. The gray area represents the confidence interval around the smoothed geometric mean. The smaller the grey area around the mean trend line the more similar the observations within a country income group and vice versa. Cost values are presented in International Dollars (PPP adjusted values). Source: IFCN (59).





4. Discussion

The results presented in this study offer new insights into on-farm health expenditure patterns for dairy cattle across different countries and a comparison of animal health expenditures to other production cost types (e.g., feed, labor, capital), milk yields and cow losses. These are critical data for the GBADs program and ones that are not easily accessible.

A key finding suggests that on-farm health expenditures across all countries are relatively low, ranging between 0.2–12.5% of the total production costs per cow per annum (Figure 5), which is similar to previous reports [(e.g., 60, 61)]. Farms in low-income countries (Uganda) tend to have lower overall expenditure and spend a higher proportion of their total costs per cow per year on animal health (e.g., 10%) than farms in higher income countries (Figure 5). These findings are supported by Waiswa and Günlü (51) who found that veterinarian, drugs, acaricides, and vaccination costs combined can take up an even higher share, i.e., up to 24.9%, of total production costs for Ugandan dairy farms.

The results also indicate that the means of production costs can take up to 90% of the total costs for intensive feedlot dairy systems (Figure 3), where most of the feed is purchased. Means of production costs are also likely to be high in systems where feed is produced on-farm with high levels of inputs such as seed, fertilizer, and pest/weed control. This aligns with findings by Ruviaro et al. (62), who showed that feed costs alone (which were here treated as a part of means of production costs) can take up to 87% of the total production costs in semi-confined feedlot systems in Brazil. However, the analysis revealed that means of production costs can also be as low as 9–29% in low-input systems, e.g., for the Uganda farm types A and B. Again, this finding aligns with Waiswa and Günlü (51) who report that feed costs for dairy farms in Uganda take a share of 11.4% of the total production costs. This is likely because dairy cattle in Uganda are predominantly managed in extensive grazing systems with much lower inputs compared to dairy farms in higher income countries (63, 64).

A further finding from the analysis was that the total production costs per cow appear to increase with the country’s wealth. This may not be surprising since with increasing wealth of a country, higher quality production inputs may become available, but these may also be more expensive than in less wealthy countries (e.g., opportunity cost of land, cost of higher quality feed, advanced equipment and machinery) [(e.g., 65, 66)].

The results show interesting patterns with respect to countries’ income status. For example, total on-farm costs (Figure 4A) and on-farm health costs (Figures 5, 10) were higher for farms in upper middle-income countries than both lower middle-income countries and high-income countries. This finding may be attributed to the farm types, e.g., very high number of cows, intense feedlot systems, in the upper middle-income country cluster (i.e., Brazil, China) and overrepresentation of these by including four farm types for Brazil and China in the data set in comparison to Argentina and Colombia for which only two farm types were available. Hence, the findings for the upper middle-income country category may be due to a country selection bias (e.g., high milk volume producing countries) and should be interpreted cautiously. A larger sample could offer more robust and clearer results about these aspects.

While this study offers insights into the value of systematically collected on-farm cost data for a global assessment of investments into dairy animal health, there are data gaps that should be addressed in future. For example, the lack of data for low-income countries, where the burden of animal disease has likely higher social and economic implications, is a concern. Furthermore, data that disaggregates on-farm health expenditures into different components should be collected, together with health management practices (e.g., frequency of animal vaccinations, veterinary health consultations) and prevailing diseases (see Supplementary material). Such information would assist the modeling of disease spread (e.g., nationally, regionally, and globally) and their impact on dairy herds. It would also provide the opportunity to measure the socio-economic impact of cattle diseases and their management as a potential basis for national and international investments in improved disease prevention. These data needs align and complement the list of data needs proposed by other authors such as Perry et al. (17) and Waiswa et al. (50).

Animal health is a public good since it can affect global human food security and human health (67–69). Hence, collected data on animal health aspects should be accessible for researchers and policy makers at a national and global scale as a basis for decision making. Currently, data sets that describe dairy production systems, including animal health aspects (e.g., health expenses, disease prevalence) exist, but mostly in silos and are not collated and harmonized. These data sets are typically inaccessible or only accessible at a cost for public good research purposes. This is a barrier to gaining an improved understanding about global on-farm animal health investments. Therefore, effective collaborations about the collection, analysis, and use of on-farm animal health data (including the transfer of technologies, methods, skills in developing data collection processes) need to be developed between the key stakeholders (e.g., research institution, industry associations, NGOs, private companies, national governments, and intergovernmental organizations). While establishing these collaborations may appear to be challenging, the Covid-19 pandemic has demonstrated that such partnerships between key stakeholders (e.g., pharmaceutical companies, national governments, World Health Organization and research institutions) can be effective if public human health is at risk [(e.g., 70, 71)]. Learnings from this experience should be adapted to the global animal health/One Health context to avoid risks due to animal diseases for global food security and human health (e.g., zoonosis) (67, 69, 71).

A limitation of this study is the small sample size of countries and the lack of time series data for each country which affects the robustness and generalization of results (e.g., missing trends). A larger data set would offer the opportunity to include more advanced analytical approaches to establish potential causes for the observed production cost structures. This would also allow an assessment of on-farm costs by agri-ecological zone and production classification system. Data about on-farm dairy herd age structure, e.g., number of animals by age and use, as well as age and use specific production costs of the animals in the dairy herd would have been beneficial for more detailed health investment analysis.

A further limitation is the use of production cost data for 2021, which was a year in which Covid-19 was prevailing. Implications of Covid-19 restrictions, e.g., social distancing, labor shortages, limited logistics options, may have affected production costs and the availability of input factors. This may imply that the structure of on-farm costs may be different for this production year compared to previous production years. This highlights the need to compare expenses for on-farm animal health investments over time and assess changes and drivers for changes (e.g., policies, subsidized medicine, human pandemics).

Moreover, national animal health programs that provide financial incentives for on-farm animal health management (e.g., subsided medicine and vaccines) likely vary across countries and may affect on-farm health expenditures differently. This has not been included in the analysis but offers scope for future research. For example, a comparison of the 15 national animal health management strategies and policies, including investments in prevention and management of diseases, could provide insights to how national health programs may influence on-farm health expenditures and farmers’ decision making. This aligns with the research needs identified by Capper and Williams (5), e.g., the need to better understand producers’ and veterinarians’ perceptions and behaviors toward the disease management. An extension to the present work could identify potential gaps in countries’ governance of animal diseases and options how to address these as a global community with an interest in animal health and food security.



5. Conclusion

This study provides a proof of concept, using a subset of a global farm comparison dataset to demonstrate the value of systematically collected data about on-farm health expenditure and comparisons across countries. Such information offers insights into farm production cost structures, which can be useful for national governments and intergovernmental organizations to identify investment gaps in animal health as a public good that needs to be addressed through targeted policies. For example, our analysis highlights an imbalance in on-farm expenditure, with farms in low-income countries investing proportionally more in animal health compared to farms in higher-income countries. We also highlight data gaps, both in the geographical spread and diversity of farms surveyed, and the types of data collected, e.g., on-farm dairy herd age structure, prevailing diseases their management, disaggregation of heath expenses at national or even sub-national scales, which limit our ability to adequately corelate on-farm investments in animal health with animal health and productivity outcomes.
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