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  INTRODUCTION 
Livestock is an important national resource in Iran. On av-
erage, 31.8% of the gross value of agricultural production is 
attributed to livestock production, which provides the main 
source of income and an important component of the aver-
age diet (Kamalzadeh et al. 2008). Dairy farming is one of 
the most important sub-sectors of husbandry in Iran. There 
are more than 8.2 million cows in Iran, which produce 9.5 
million tons milk annually at present (Ministry of Jihad-
Agriculture, 2011). A total of 842000 pure-breed Holstein 
are kept at intensive dairy farms, which are adequately 
equipped for modern dairy farming. The majority of the 

cattle population owned by smallholder farmers under tradi-
tional management is native, crossbred and pure-breed Hol-
stein (Bakhshoodeh and Shahnushi, 2009). In addition to 
their economic importance to farm households and com-
plement of agriculture, cattle are linked to the social and 
cultural life of several million smallholder farmers espe-
cially in villages, as well. In spite of this importance of 
smallholder dairy farms, little information is available re-
gard to the relative importance of factors influencing the 
income from dairy farming. In a dairy herd, several factors 
influence economic revenue. These factors might be related 
to the animal itself, to the management or to the financial 
inputs. Similarly, some constraints cost the farmer much 

 

In this study 495 smallholder dairy farms in 52 villages of different township in southwestern province of 
Iran (Chaharmohal and Bakhtiari province) included 1321 lactating cows and 2811 total mature cows (lactat-
ing and dry) during winter 2009 to summer 2010 were used to estimate economic opportunities in small-
holder dairy farms. Questionnaire survey was used to collect data from last year information, recorded infor-
mation, direct recording during visit the farm and interview with the small holder farmers. The economic 
opportunity is the amount of additional revenue that could be obtained if farmers could improve various 
productivity indexes to meet reasonable targets. The total of economic opportunities per farm per year esti-
mated as 2009.68 US $ included 1354.85 US $ (57.94% total) for average daily milk produce per cow, 
475.52 US $ (26.07% total) for average lactation length, 75.04 US $ (4.00% total) for average age at first 
calving, 37.52 US $ (8.98% total) for average calf production interval and 66.75 US $ (3.00% total) for 
average calf mortality, respectively. The considerable variation observed for economic opportunities, per-
cent of total and total of economic opportunities in different townships, seasons, breeds and size of herds. 
Thus, increasing the average daily milk production per cow and average lactation length, as well as decreas-
ing average age at first calving and average calf production interval could affect profit and productivity.  
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more than others. If these main limiting factors could be 
determined and resolved, the economic returns would be 
expected to improve significantly. Such components of 
production are called economic opportunities (Nordlund et 
al. 2007; Bayemi et al. 2007). Some researchers estimated 
economic opportunities for smallholder dairy farms in 
Cameroon (Bayemi et al. 2007), Pakistan (Ghaffar et al. 
2007) and Paraguay (Ferreira et al. 2007). Although, in all 
of these studies the highest economic opportunity observed 
for increasing daily milk production per cow and the lowest 
was estimated for reducing calf mortality rate, the amount 
of economic opportunities and relative importance of them 
were different in various countries. Therefore, the objective 
of this study was to identify the most economic opportuni-
ties to increase profit, as well as management factors cause 
limitations to efficient production of smallholder dairy 
farms in the southwest part of Iran.  
 

  MATERIALS AND METHODS 
Location of study 
The study was conducted in Chaharmohal and Bakhtiari 
province located in southwestern of Iran, where is between 
31˚ 9' and 32˚ 48' of North longitude and 49˚ 28' to 51˚ 25' 
of east latitude from Greenwich meridian. This province is 
located in the central territory of Zagros Mountains. Alti-
tudes in abide area range from 800 to 2100 meters above 
sea level.  

The climatic is characterized by four distinct seasons. An 
annual precipitation varies between 250-1600 mm with a 
mean of 700 mm. The human population in this province is 
856000 persons according to census in 2006. More than 
half of the populations are settled in cities and the other half 
are settled in villages and tribal regions. The main occupa-
tion of people in this province is agriculture and husbandry. 
 
Economic Opportunity Survey (EOS) 
Four hundred-five smallholder dairy farms belonged to 52 
villages of different township with a total of 1321 lactating 
cows and 2811 mature cows (lactating and dry) were used to 
estimate economic opportunities during winter 2009 to 
summer 2010.  

The criteria for selection of a farmer were that a farmer 
should have 1 to 19 adult cows in a village system, be easily 
accessible and to have some records on production, repro-
duction and finance. The descriptions of chosen farmers are 
shown in Table 1.  

Questionnaire survey was used to collect data from last 
year information, recorded information, direct recording 
during visit the farm and interview with the smallholder 
farmer by training technicians. The economic opportunity 
survey was conducted using the forms designed for this 

goal and data were entered in to an Excel database in five 
sections (Nordlund et al. 2007) consisting:  
1. Milk production from farm per day (yesterday only). 
2. Expenses for cattle health care and feeds (sum of pur-
chased feeds, veterinary services and medicines during the 
last year). 
3. Inventory of herd, culls and deaths (number of cattle sold 
or dead during the past year, average price per each class of 
animal). 
4. Milk and calf production per cow (this section described 
current milk production per cow on one day, calving date, 
age at first calving, calf production interval and day in 
milk). 
5. Summary of herd management (this section was neces-
sary for setting targets used in evaluating farm perform-
ance). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The description of selected smallholder dairy farms1Table  
Title Number of farm Relative frequency (%) 

  Season 

Winter 186 37.58 

Spring 201 40.61 

Summer 108 21.82 

  Breed 

Native 11 2.22 

Crossbred 327 66.06 

Holstein 157 31.72 

  Herd Size 

The economic opportunities for each herd were estimated 
for the number of potential sources of income or costs by 
using the procedure of Nordlund et al. (2007). Briefly, for 
each variable, the average value of a given herd was com-
pared to a target value that the farmer could realistically 
obtain. A realistic target was obtained by ranking all the 
considered herds and using the 80th percentile of the data 
collected as the goal for variable that higher value is desir-
able, e.g. lactation length, milk yield and percentage of milk 
sold to milk produced; and for variable that lower value is 
better, e.g. calf mortality, average age at first calving and 
calf production interval the 20th percentile was used as the 
available target (Table 2).  

For the feed costs as a percentage of milk income index 
50th percentile was used for target. The economic opportu-
nity was obtained by calculating the difference between the 
herd average and the target value and multiplying by the 
value (US $) of a unit change in the variable of interest for 
five indices (Nordlund et al. 2007). The total economic 
opportunity was calculated by summation of all estimated 
economic opportunities for each herd and to obtain relative 
contribution of each economic opportunity from total, the 

Small (1-4) 441 89.09 

Medium (5-10) 54 10.91 
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value of each economic opportunity divided by total and 
multiplying by 100 for each herd.  

 
 
 
 
 
 
 
 
 
 
 

 
Statistical analysis 
The GLM procedure of SAS (1996) was employed to iden-
tify important fixed effects affecting on economic opportu-
nities, percent of each EO from total EO and management 
indices. The statistical model using to analyze was follows: 
 
Yijklm= μ + Si + Cj + Bk + Hl + eijklm 
 
Where: 
Yijklm: were the observations for EO, percent of EO from 
total and management index. 
μ: the overall mean. 
Si: the effect of ith season of recording (i=winter, spring, 
summer). 
Cj: the effect of jth township location of herd. 
Bk: the effect of kth breed of cow (k=native, crossbreed, 
Holstein). 
Hl: the effect of lth herd size (small, medium). 
eijklm: the effect of residual.  
 

The t-test was used to compare least square means of dif-
ferent levels of each effect in the model. To analyze the 
percent of EO traits, the data was transformed by log and 
reported the anti-log of values after analyze. 
 

  RESULTS AND DISCUSSION 
The overall mean and least square means (±SE) of eco-
nomic opportunities in smallholder dairy farms for different 
level of fixed effects (US $) are shown in Table 3. The total 
EO per herd, considering all indices, is also shown in Table 
3 (2009.68 US $). Among five economic indices the aver-
age milk production per cow per day offered the highest 
opportunity (1354.85 $) and with 57.94% of total EO (Ta-
ble 4), could contribute much to increase income. The aver-
age lactation length was also important and with 475.52 
US$, accounting for 26.07% of total EO among five differ-
ent indices evaluated.  

Although, the average of calf production interval offers 
less EO compared to the other considerable indices, table 4 
shows that the calf mortality rate have the lowest percent of 
total EO. The overall mean EO from decreased calf mortal-
ity rate, age at first calving and calf production interval 
were low and accounting for 3%, 4% and 8.98% of the 
available total EO, respectively (Table 4). 

Table 3 shows that the effect of season was significant on 
EO resulted from reducing calf production interval and in-
creasing in lactation length only (P<0.01). The EO obtained 
from reduced calf production interval in summer was 
higher than other seasons and EO from increased lactation 
length in spring was lower than other seasons. Table 4 
shows that the percent of EO as total from reduced age at 
first calving in spring was higher than other seasons 
(P<0.05) and for increased lactation length was lower than 
other seasons (P<0.01).  

The effect of township and breed of cattle factors were 
significant (P<0.05 and 0.01) on EO resulted from all of the 
indices and total EO, except for calf mortality rate. The 
effect of township and breed factors were significant on 
percent of total EO accounted for the lactation length and 
milk production per cow per day only (P<0.05). The high-
est least square means of total EO and EO resulted from all 
indices except lactation length observed in the native breed 
and the lowest estimated for Holstein breed. However, the 
highest EO and percent EO as total EO of this index ob-
served in Holstein and the lowest was in native breed, due 
to the lower lactation length in Holstein cows compared 
with other breeds, (Tables 3 and 4). 

The least squares means of considered traits for different 
townships were omitted from the results as it was thought 
to be of less interest and hence excluded from Tables 3 and 
4. There was significant (P≤0.01) variation in considered 
traits between different townships, which might be attrib-
uted to variation in the environmental conditions, differ-
ences in local finance and market and other managerial 
factors. Indeed, the least square means of total EO and EO 
resulted from all of indices except calf mortality rate and 
calf production interval, were significantly (P<0.05 and 
0.01) higher in medium herd size than small herd size (Ta-
ble 3).  

However, the least square means of percent EO from in-
creasing lactation length in medium herd size was higher 
(P<0.01) than small herd size only (Table 4). The overall 
mean and least squares means of 5 management indices for 
different level of some fixed effects are shown in Table 5. 
No economic opportunities were estimated for these indi-
ces. However, the calculated values were compared to 
benchmark values and serves as an obvious motivational 
factor for other variables and to emphasize the importance 
of solving problems related with these factors.  

 The targets and percentile of economic indexes of dairy farm 2Table 
productivity calculated in the EOS   

Index Target Percentile 

Percentage of milk sold to milk produced 87% 80th 
Calf mortality rate 3.85% 20th 
Age at first calving 29 months 20th 
Calf production interval 15 months 20th 
Lactation length 376 days 80th 
Lactating cows as a % of total cows 84.8% 80th 
Lactating cows as % of all cattle 42.66% 80th 
Milk production per cow per day 18 kg 80th 
Feed costs as a % of milk income 75.76% 50th 
Cattle health care expenses (US $) 9.21 US $ 20th 



Economic Opportunity in Small Dairy Farms  
  
  

124-119, )1(3) 3201(Animal Science Applied  ofIranian Journal   122 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Table 5 shows that the management indices over differ-

ent seasons were relatively constant and differences in least 
squares means between various seasons were not significant 
(P>0.05) for each of these indices. The effect of township 
was significant for percentage of milk sold to milk product- 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ion (P<0.01), lactating cows as percent of all cattle 
(P<0.05) and feed cost as a percent of milk income 
(P<0.01). The least squares means of percentage of milk 
sold to milk produced increased significantly (P<0.01) from 
native breed to Holstein cattle, while, feed costs as a per-

)$ US(erent level of fixed effects of economic opportunities in smallholder dairy farms for diff) ±SE(Least square means  3Table   
 

Total EO 
Milk production 
per cow per day  

 

Lactation length Calf production 
interval 

Age at first 
calving 

Calf mortality 
rate  

 

Effect  

74.00±2009.68  66.86±1354.85 34.19±475.52 3.23±37.52 12.66±75.04 10.76±66.75 Overall mean 

NS  NS ** * NS NS Season 

194.95a±3196.47  180.28a±2140.28 92.00a±804.47 9.14b±47.62 37.90a±133.43 33.14a±70.57 Winter 

195.05a±3047.81  180.48a±2167.14 92.00b±582.76 9.14ab±59.90 38a±165.43 33.14a±72.57  Spring 

223.43a±3261.43  206.66a±2372.76 105.43a±594.10 10.57a±64.10 43.52a±117.33 38a±113.05 Summer 

**  ** ** ** * NS Township 

**  ** ** ** ** NS Breed 

448.48a±4022.95  414.86a±3130.57  211.52a±402.86 21.14a±111.24 87.33a±263.62 76.28a±114.66 Native 

335.90b±3100.38 125.71b±2216.86  64.09a±626.67 6.38b±49.05 26.48a±114.67 23.14a±93.24 Crossbreed 

159.24c±2382.38  47.24c±1332.86 75.14b±951.81 7.52c±11.33 30.95b±38.09 27.05a±48.19 Holstein 

**  ** ** NS  * NS Herd size 

159.14b±1987.71  1472.38b±1507.33 75.05b±245.90 7.52a±61.90 30.95b±92.19 27.05a±80.48 Small 

249.81a±4349.43  231.14a±2946.19 117.90a±1074.95 11.81a±52.57 48.67a±185.33 42.48a±90.28 Medium 
* significant at P<0.01; ** significant at P<0.05 and NS: non significant. 
The means within the same column with at least one common letter, do not have significant difference (P>0.05).

Table 4 Least square means (±SE) of economic opportunities percent in smallholder dairy farms for different level of fixed effects 

Milk production per cow per day Lactation length Calf production interval Age at first calving Calf mortality rate  Effect  

1.72±57.94 1.57±26.07 1.09±8.98 0.52±4.00 0.47±3.00 Overall mean 

** ** NS * NS  Season 

4.65b±56.47 4.31a±31.42 3.30a±2.67 1.59b±3.11 1.43a±2.76 Winter 

4.65a±67.13 4.31b±14.58 3.30a±6.19  1.60a±5.90 1.44a±2.92 Spring 

5.33a±70.78 4.94b±15.07 3.78a±5.66 1.83ab±4.05 1.65a±3.87 Summer 

**  ** NS NS NS  Township 

** ** NS NS NS Breed 

10.69a±84.34 9.91b±31.42 7.60a±45  3.67a±8.00 3.30a±4.29 Native 

3.24a±68.33 3.00b±18.63 2.30a±5.41 1.11a±4.72  1.00a±3.56 Crossbreed 

3.80b±41.71 3.52a±39.03 2.70a±8.67 1.30a±1.33 1.17a±1.71 Holstein 

ns ** NS  NS NS Herd size 

3.79a±66.33 3.52b±15.63 2.70a±7.39 1.30a±4.72 1.17a±3.61 Small 

5.96a±63.26 5.52a±25.08 4.23a±2.30 2.04a±3.97 1.84a±2.76 Medium 
* significant at P<0.01; ** significant at P<0.05 and NS: non significant. 
The means within the same column with at least one common letter, do not have significant difference (P>0.05). 

Table 5 Least square means (±SE) of management indices in smallholder dairy farms for different level of fixed effects 

Cattle health care 
expenses (US $) 

Feed costs as a % of 
milk income 

Lactating cows as % 
of all cattle 

Lactating cows as a % 
of total cows  

Percentage of milk 
sold to milk produced  

 

Effect 

1.90±37.43 1.80±75.76 0.81±42.66 1.12±84.83  1.39±62.75 Overall mean 

NS NS NS NS NS Season 

5.71a±40.86 6.07a±88.59 2.45a±42.29 3.37a±79.86 3.63a±51.59 Winter 

5.71a±42.09 6.00a±89.20 2.45a±43.46 3.37a±80.74 3.62a±48.41 Spring 

6.57a±36.38 6.47a±97.63 2.81a±43.25 3.86a±87.08 4.14a±49.88 Summer 

NS ** * NS ** Township  

NS ** NS NS ** Breed 

13.14a±53.24 15.41a±136.17 5.63a±42.00 7.75a±76.66 8.38c±21.63 Native 

4.00a±28.57 3.26b±86.85 1.71a±43.71 2.35a±83.43 2.46b±57.91 Crossbreed 

4.67a±37.52 3.77c±65.24 2.00a±44.29 2.75a±87.58 2.91a±70.34 Holstein 

* NS NS * * Herd size 

4.67a±46.19 5.31a±91.35 1.00a±44.28 1.40a±86.16 2.95b±46.07 Small 

7.33b±33.43 7.07a±92.08 2.55a±40.26 3.56b±78.27 4.64a±53.85 Medium 
* significant at P<0.01; ** significant at P<0.05 and NS: non significant. 
The means within the same column with at least one common letter, do not have significant difference (P>0.05). 
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cent of milk income decreased from native breed to Hol-
stein (P<0.01). The least squares means of percentage of 
milk sold to milk produced in small herd size was lower 
than medium herd size, but lactating cow as a percent of 
total cows and cattle health care expenses in small herd size 
were higher than medium herd size (P<0.05).  

The economic opportunity survey determines the addi-
tional profit available if the targets are achieved. Results of 
the EOS were valuable in identifying management issues 
that could affect profit and productivity. Milk production per 
cow per day offered the greatest EO and was 2.85 times 
larger than increasing lactation length, the index with the 
second greatest EO, followed by age at first calving, calf 
mortality rate and calf production interval. The order of dif-
ferent indices observed in this study is in agreement with 
Bayemi et al. (2007), Ghaffar et al. (2007) and Ferreira et 
al. (2007), however, the amount of economic opportunities 
and relative importance were different from their results, 
due to differences in management factors and local finance. 
For example, the relative importance of increasing milk 
production per cow per day in this study (57.94%) was 
lower than reported value (85%) by Ghaffar et al. (2007) 
and Ferreira et al. (2007). The economic opportunity from 
increased milk yield per cow per day is the extra gross 
revenue resulted from milk sales if the herd produced at the 
level of the target (18 kg per cow per day).  

The milk yield in a dairy farm might be improving by in-
creasing number of lactating cows and production per cow 
per day. Nordlund et al. (2007) reported that low produc-
tion were related with many factors such as low genetic 
potential of the animal, inadequacy of diet, existence para-
sitism and disease, poor reproduction resulting in dispro-
portionate numbers of cows in late stages of lactation, as 
well as, other factors. Increasing average lactation length as 
a second greatest EO is a primary determinant of overall 
milk production. Longer lactation lengths result in fewer 
dry days, which consequently less feed are necessary to 
maintain dry cows through non-lactating periods, therefore 
cows with longer lactations usually will have greater aver-
age annual production (Nordlund et al. 2007). Short lacta-
tion lengths might be related to breed of cow, milk produc-
tion level, nutrition status, availability of feed, availability 
of labor to milk cows, and lots of other factors. Decreasing 
the age at first calving offered less EO compared to the 
several of the other factors influencing revenue, which was 
in accordance with Ghaffar et al. (2007). This result could 
be attributed to the relatively small number of cows with 
the first calving in selected herds. The age at first calving 
within each breed of cattle was highly influenced by the 
way heifers were fed prior to puberty (Bayemi et al. 2007). 
The overall average EO and percent as total EO from de-
creased calf mortality was low because of the low mortality 

rate and target value for this index in considered herds, due 
to the difference between overall mean of mortality rate 
(6.99%) and target value (3.85%) was low and decreasing 
mortality rate to achieved target value, increased income 
slightly. The EO and percent as total EO from decreasing 
calf production interval such as Ghaffar et al. (2007) and 
Bayemi et al. (2007) was comparatively poor, because the 
calculation did not take into account any additional milk 
produced per annum from a shorter interval. Ghaffar et al. 
(2007) reported that instead economic opportunities were 
evaluated separately; interventions were likely to improve a 
number of indices simultaneously. Such an outcome could 
be based on combining effects of nutrition, reproduction, 
environment and genetics. For example, improving nutri-
tion, especially during the pre and post partum periods 
should help increase milk yield and allow animals to return 
to estrus sooner. Providing feed for short periods at a stra-
tegic time, such as late pregnancy, is one approach which 
may work to reduce calving to first service intervals. In-
deed, better nutrition during lactation might increase lacta-
tion length, a contributor to milk produced per cow on one 
day.  

Although, a change of genetic in milk producing animals, 
either through crossbreeding or selection, can also increase 
income; in the short term, emphasis on improved feeding 
and management of existing animals is likely to be the most 
economically efficient strategy, to allow these animals to 
produce at a level closer to their existing genetic potential. 

Percentage of milk sold to milk produced in this study 
was in the range reported by Ghaffar et al. (2007), Bayemi 
et al. (2007) and Ferreira et al. (2007). Increased this index 
would usually be associated with increased revenue to the 
smallholder. Increases in herd size and in production per 
cow would increase the percentage of milk sold to milk 
produced, provided family and other uses remain constant. 
Relatively modest increases in either cow numbers or pro-
ductivity per cow could yield a dramatic increase in milk 
sales (Nordlund et al. 2007). The lactating cows as a per-
centage of total cows index was an indirect measure of both 
reproductive performance of the herd and of the length of 
lactations. Nordlund et al. (2007) reported that in herds 
with calving intervals of 13 months and dry periods of 60 
days with annual turnover rates of about 35%, lactating 
cows as a percentage of all cows was expected to be ap-
proximately 85%-90%, which was more than overall mean 
calculated in this study (84.83%). The lactating cows as a 
percentage of all cattle index was an indirect measure of the 
efficiency of the replacement growing program, the repro-
ductive plan and the focus on dairy production as opposed 
to raising males for meat production. The value of this in-
dex calculated in present study (42.66%) was in reported 
range (22.2% to 49%) for smallholder farms in the other 
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countries (Nordlund et al. 2007; Ghaffar et al. 2007; 
Ferreira et al. 2007). 

The feed cost as a percentage of milk income in this 
study was higher (75.76%) than values reported for small-
holder farms in Paraguay (Ferreira et al. 2007), due to dif-
ferences in economical situations. If feed cost as a percent-
age of milk income was high on a farm compared to local 
averages, there might be problems of low production per 
cow or high feed costs relative to other local smallholders 
(Nordlund et al. 2007). However, the overall mean of this 
index calculated in present study (75.76%) provided a local 
benchmark to comparing other farms. Cattle health care 
expenses index enables each smallholder to compare costs 
of health care to other smallholder farms. The amount of 
this index was in range reported by Bayemi et al. (2007) in 
Cameroon, however it was higher than value reported by 
Ghaffar et al. (2007) in Pakistan. The significant differ-
ences of some EO, percent of EO and management indices 
in various season and township observed in this study could 
be due to variation in climatic condition and management 
factors. The amount of EO resulted from various indices 
could be related to differences in performance of indices 
and respective target values. If the performance of index be 
closer to respective target value, the improving of the index 
to achieved target value will lead to increasing income 
slightly and vice versa. For this reason, the performance of 
some indices such as calf mortality rate, age at first calving, 
calf production interval and milk yield in native breed were 
lower than crossbreed and Holstein cattle, and improving 
these indices to achieving respective target values, resulted 
higher EO in native breed comparing to crossbreed and 
Holstein cattle. While, EO resulted from lactation length 
index in native breed was lower than crossbreed and Hol-
stein cattle due to longer length of lactation in native breed 
than other breeds especially Holstein cattle.  

Results showed increasing milk production per cow per 
day offers the highest EO in all considered breeds, while 
the second greatest EO in native breed resulted from reduc-
ing age at first calving and in crossbreed and Holstein cattle 
obtained by increasing the length of lactation. The higher 
performance of some economic and management indices in 
medium herd size rather than the small herd size could be 
attributable to the higher cows in medium herd size com-
paring to small herd size. Indeed, cattle health care ex-
penses index were higher due to prorate of some veterinary 

services among more cattle in medium herd size was lower 
than small herd size. 
  

  CONCLUSIONI 
The EOS allows smallholder dairy farmers in southwestern 
of Iran to compare their index levels with those of their 
peers who are exceeding the average production or man-
agement indices in different seasons, townships, breeds and 
herds size separately, thus highlighting lost income from 
their shortfalls. This survey demonstrated abundant oppor-
tunity for increasing income of smallholder dairy farmers. 
Improving the performance of economic and management 
indices to achieved respective targets estimated in this 
study should allow benefits to be realized. 
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