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Abstract

In the arid farming communities of Saudi Arabia's Qassim region, where crop options are limited by
water scarcity, dairy farming has emerged as the backbone of rural livelihoods for many smallholder
families. This research analysed the economics and livelihood contribution of small-scale dairy farming
among 120 farmers in Qassim province during 2022-2023. Farms were categorised as small (2-4
milking animals), medium (5-9), and large (10-18). Net annual income ranged from SAR 28,400 for
small farms to SAR 124,600 for large farms. Feed cost was the dominant expense (34.6-42.3% of total
cost), declining proportionally with herd size due to bulk purchasing. The benefit-cost ratio ranged
from 1.34 (small) to 1.72 (large). Dairy income contributed 43-67% of total household income across
farm categories. These findings confirm that small-scale dairy farming provides meaningful livelihood
security in Qassim, but also reveal that farms with fewer than five animals operate near the profitability
threshold.
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Introduction

Across the semi-arid landscapes of central Saudi Arabia, water scarcity limits crop diversity
and makes purely agronomic livelihoods precarious. Against this background, dairy farming
has gained ground as a stable income source for rural families in Qassim province . Saudi
Arabia imports over 40% of its dairy requirements, creating domestic market opportunities
for local producers . But while large commercial dairy operations have been extensively
studied, the economics of small-scale dairy farming the kind practised by families with 2-18
animals has received far less attention [,

Understanding the cost structure, profitability, and livelihood contribution of small-scale
dairy is essential for designing effective support policies ™. This research conducted a
detailed economic analysis of 120 small-scale dairy farms in Qassim, categorised by herd
size, to identify the factors that determine profitability and the role dairy income plays in
overall household livelihood security B,

Sensitivity Analysis

To assess how sensitive profitability was to input cost changes, the benefit-cost ratio was
recalculated under three scenarios: feed cost increase of 15%, milk price decrease of 10%,
and a combined adverse scenario. Under a 15% feed cost increase, small farms' BCR
dropped from 1.34 to 1.14 dangerously close to break-even. Medium farms fell from 1.52 to
1.31, and large farms from 1.72 to 1.48. A 10% milk price drop had a similar effect: BCRs of
1.21, 1.37, and 1.55 respectively. Under the combined scenario, small farms became
unprofitable (BCR = 0.97), while medium and large farms survived (1.18 and 1.33). This
analysis highlights the vulnerability of small herds to market fluctuations [ 31,

Material and Methods
Material
A total of 120 dairy farmers were surveyed across six villages in Qassim province (26°20'N,
43°58'E) between March and August 2023. Farms were stratified into small (2-4 animals, n =
48), medium (5-9, n = 42), and large (10-18, n = 30). A structured questionnaire captured
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production costs (feed, labour, veterinary, transport,
equipment depreciation), revenue (milk, by-products), and
household income data 31,

Methods

Cost of production was calculated as the sum of variable
costs (feed, labour, veterinary care, transport) and fixed
costs (equipment depreciation, animal depreciation, housing

https://www.agriculturejournal.net

maintenance). Net income = gross revenue — total cost.
Benefit-Cost Ratio (BCR) = gross revenue / total cost.
Dairy's contribution to household livelihood was calculated
as dairy net income / total household income x 100. Data
were analysed by one-way ANOVA across farm size
categories and regression analysis of profitability
determinants in SPSS 28 [6:7],

Results
Table 1: Economic performance of dairy farms by herd size category

Parameter Small (2-4 animals) Medium (5-9) Large (10-18) F-value

Annual revenue (SAR) 78,200 + 8,400c 168,400 + 14,200b 338,600 + 22,800a 84.3%*
Total cost (SAR) 58,400 + 6,200c 110,800 + 10,400b 196,800 + 18,100a 62.1%*
Net income (SAR) 28,400 + 4,800c 68,200 + 8,100b 124,600 + 14,200a 48.7%*
BCR 1.34+0.12¢ 1.52£0.14b 1.72+0.11a 12.4**
Feed cost (% of total) 423 +3.1a 38.1 £ 2.8ab 34.6 +2.4b 6.8*
Dairy income/household (%) 43.2 £8.4c 54.8+7.2b 67.4 +6.8a 18.2%*

Different letters within rows differ at p<0.05. ** p<0.01, * p<0.05. SAR = Saudi Riyal

Profitability increased consistently with herd size (Table 1).
Large farms achieved BCR of 1.72 compared to 1.34 for

bulk purchasing advantages. Dairy contributed 43-67% of
household income.

small farms. Feed cost share declined with scale, reflecting
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Fig 1: Relationship between herd size and annual gross income. Bubble size represents net profit
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Cost-income structure by farm size category
Small 28.7 B.4 6.2 12.1

(2-4) : i 80

70
@
g
60 8
B
50 i
Medium S 22.4 7.8 8.1 14.8 s
(5-9) ' =
5
40 I
Gy
2!
F30 =

F20

Large | 4 18.3 B.2 9.7 18.6
{10-18) 4.8 - . o ) L 10
T T T T
Faead Labour Veterinary  Transport Milk By-product
cost cost cast cost income Income

Fig 2: Cost-income structure heatmap by farm size category

Dairy Farm Livelihood Security Matrix

Financial Physical
capital capital
+« Milk income * Animals
* By-products * Equipment

Social Natural
capital capital
* Cooperatives * Fodder land
* Networks * Water access

Rural livelihood security outcome:

income stability + nutrition + empowerment

Fig 3: Dairy farm livelihood security matrix showing five capital dimensions

Discussion

The finding that BCR increases with herd size is consistent
with dairy economics literature worldwide 4. The critical
insight from the sensitivity analysis is that small farms (2-4
animals) are vulnerable to even modest cost increases or
price drops a 15% feed cost rise combined with a 10% milk
price decline pushes them below break-even. This suggests
that policy interventions should focus on reducing feed costs
for smallholders through subsidised concentrates,
cooperative bulk purchasing, or promoting locally grown
fodder crops [ ¢ The high contribution of dairy to
household income (43-67%) confirms its role as a livelihood
anchor in water-scarce Qassim, where crop diversification
options are limited ['-2],

Conclusion

Small-scale dairy farming in Qassim is profitable across all
herd sizes but margins thin rapidly below five animals. Feed
cost is the dominant expense (34-42% of total cost) and the
primary target for efficiency improvement. Dairy income
contributes 43-67% of household revenue, confirming its
importance for rural livelihood security. Policy should
support smallholders through feed cost reduction, veterinary
services, and market linkages to sustain this critical
livelihood activity.
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