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ABSTRACT 

Silva, D. (2004). Physical and Financial characteristics of high input and low input dairy 

farms in New Zealand. MSc Thesis. Massey University. Palmerston North. New Zealand. 

In recent years the use of supplements in New Zealand dairy farms has increased, but there is little 

information about the way in which this extra feed has influenced the dairy system. This research 

work aimed at analysing the effect of extra feed input on the physical and financial performance 

of dairy farms. Profit Watch data corresponding to 9 15 owner -operated dairy farms were analysed. 

The data was classified according to dairy season ( 1998/99, 1999/00, 2000/0 I, 2001 /02), extra 

feed offered per cow (low input systems: <50kg DM extra feed/cow; Intermediate input system: 

between 50-500 kg DM extra feed/cow; High input systems: >500kg DM extra feed/cow) and 

quartiles according to EFS/ha. The definition of extra feed comprised supplements imported, 

winter grazing and maize grown in the farm. The statistical analysis comprised analysis of 

variance (ANOY A) and regression analysis done in SAS. In all 4 dairy seasons, high input 

systems had hig her stocking rates (2 .7-2.8 vs 2.4-2.5 cows/ha), lower comparative stocking rate 

(83-86 vs 92-83 kg LWT/t OM), higher milksolids production per cow (293-341 vs 249-295 kg 

MS/cow) and per hectare (826-921 vs 616-744 kg MS/ha), and higher use of nitrogen fertiliser per 

hectare (85-11 6 vs 53-67 kg N/ha/year) than low input systems. During the period of study, 

milksolids payout increased from $3.58/kg MS in 1998/99 to $5.30/kg MS in 2001/02. High input 

systems had higher Gross Farm Income per hectare ($3287/ha vs $2374/ha in 1998/99; and 

$5377/ha vs $4362/ha in 2001 /02) and higher Farm Working Expenses per hectare ($2519/ha vs 

$1760/ha in 1998/99, and $3259/ha vs $2187/ha in 2001 /02) than low input systems. There were 

not significant differences in EFS/ha, Return on Assets (%) and Return on Equity (%) between 

farms in the 3 feed input systems. Within each feed input system, farms in the top quartile for 

EFS/ha had higher stocking rates and higher estimated pasture consumed per hectare than their 

corresponding farm system in the bottom quartile. Regression analysis of all the farms (915 farms) 

showed that across all farms, the marginal (average of 4 years) response to the extra feed used was 

50g MS/cow/kg DM extra feed per cow. But the marginal response per hectare to extra feed was 

higher (96g MS/ha/kg DM extra feed per hectare) due to associated increases in stocking rate and 

other inputs. The operating cash surplus per hectare increased by approximately $0.07 to $0.12/kg 

DM of extra feed used per hectare, but EFS/ha was not significantly affected by these differences 

in cash operating surplus. 
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CHAPTER 1 

INTRODUCTION 

Approximately 10% of the milk produced in the world occurs in pastoral 

systems (World Animal Review, 1995 ; In: Holmes, 2000) . This is because the 

optimum weather conditions (rain, temperature) and soil fertility necessary for pasture 

growth during the whole year occur only in a few countries. 

The pastoral dairy system, simple in structure (See figure 1 ), is a dynamic 

system in which all parameters are related and influence each other. In this system, 

pasture growth is greatly influenced by weather conditions, pasture cultivars, the use 

of fertilisers and grazing management (Holmes et al. , 2002) . The performance of the 

dairy cow is influenced by her genetic merit and the environment, especially the 

feeding environment (Kolver, 2000). Healthy cows, with high feed conversion 

efficiency and longevity are essential for high milksolids production per cow. 

Figure 1.1: The Pastoral Dair~· S~'stem 
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Stocking rate influences the level of pasture utilisation, the feed intake of the 

cow and milksolids production per cow (McGrath, 1997). When pasture production is 

not enough, supplementary feeds can be used to meet the feed requirements of the 

herd (See Figure 1.1 ). 

The New Zealand pastoral dairy system is characterised by its low cost of 

production and the lack of subsidies from the government. Between 90% and 95% of 

the milk produced in this country is exported (Burton, 2001 ; NZOY, 2000), at a price 



that varies from year to year. Maintaining low costs of production is necessary to 

remain competitive in the global market (Parker, 1998; Holmes, 2000) . But keeping 

low costs of production can also limit farm profitability during periods of high 

milksolids payouts (McCall et al. , 1999). 

In New Zealand, the strategic management of grazing, stocking rate, calving 

and dry-off dates, fertilisers and supplementary feed have resulted in a system with a 

high degree of synchrony between feed demand and feed supply. However, this 

system also constrains milksolids production per cow (Penno et al. , 1996) . This is due 

to the variability in pasture growth and pasture quality during the year, and to the 

limits that grazed pasture imposed on dry matter intake (Holmes et al. , 2002; Kol ver, 

2000) . While in the USA and Europe the average milk production per cow is 8000 -

9000 kg per lactation (USDA, 2003 ; Zwald et al. , 2001 ; Perkins, 2002), in New 

Zealand milk production per cow is on average 3500 - 4000 kg per lactation (Zwald 

et al. , 2001 ; Perkins, 2002). 

Since in New Zealand farm income is related to milksolids production per 

hectare, strategies oriented to increase milksolids production per hectare can 

potentially increase farm profitability. The inclusion of extra feed into the pastoral 

system can increase farm profitability by increasing milksolids production per cow 

and per hectare . Changes in stocking rate and in calving and dry-off dates are 

necessary when extra feed is used in order to maximise feed utilisation and the 

conversion of feed into milksolids (Holmes et al. , 2002). However, the effect of 

feeding supplements on farm profitability can vary depending on the milksolids 

response to the extra feed , the costs associated with feeding the supplements, and the 

milk price (Penno, 2003). 

In New Zealand, strategies aimed at increasing milksolids production must not 

be separated from profit. Recently there has been an increase in mi lksolids production 

per cow and per hectare, due in part to higher inputs of fertilisers and extra feed into 

the pastoral system (MAF, 2001). However, increases in milksolids production per 

hectare have not always resulted in higher farm profits per hectare due to the increase 

in production costs (Van der Poe!, 1996). 
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1.1 AIMS AND GENERAL DESCRIPTION OF THE RESEARCH 

In recent years there have been major debates about the profitability of the 

inclusion of extra feed into the dairy system. However, there is little information 

about the effect that the inclusion of extra feed has had on commercial dairy farms. 

The general objective of this work was to analyse the influence that extra feed has had 

on commercial dairy farms in recent years. 

This research work starts with the revision of literature related to the physical 

and financial characteristics of low input and high input dairy farms in New Zealand 

(Chapter 2). This chapter shows that the dairy system should be adapted to the amount 

of extra feed input and that milksolids production, per cow and per hectare, is 

influenced by the use of extra feed . This chapter also shows that the reports about the 

profitability of low input or high input dairy farms in previous research works are 

cont radictory. 

This thesis compri ses the analysis of ProfitWatch data corresponding to 4 

dairy seasons (between I 998/99 and 200 1/02) . To analyse the effect of extra feed on 

the dairy system, dairy farms in ProfitWatch were classified according to the amount 

of extra feed offered per cow. The definitio n of extra feed , for the classifi cation of 

dairy farms, comprised supplements imported, pasture imported as winter grazing and 

maize g rown in the farm. Three feed input systems (low input : <50 kg DM extra 

feed/cow; Intermediate input: 50-500 kg OM extra feed/cow; Hig h input: >500 kg 

DM extra feed/cow) were formed and analysed. 

The first part of the results describes the physical characteristics of low, 

intermediate and high input systems between 1998/99 and 2001/02 (Chapter 3). In this 

chapter the objective was to describe how the inclusion of extra feed influenced the 

farm system (farm size, stocking rate, comparative stocking rate), milksolids 

production, per cow and per hectare; pasture production and the use of nitrogen 

fertiliser. This information helps to understand the influence that the inclusion of extra 

feed has had on farm size, stocking rate, milksolids production (per cow and per 
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hectare), some reproductive characteristics of the herds and pasture production per 

hectare. 

The second part of the results describes the financial characteristics of low, 

intermediate and high input systems between 1998/99 and 2001 /02 (Chapter 4). In this 

chapter the objective was to describe how the use of extra feed influenced Gross Farm 

Income ($/ha), Farm Working Expenses ($/ha), Economic Farm Surplus ($/ha), 

Return on Assets (%), Return on Equity (%), and the cost of milksolids production 

($/kg MS). This chapter helps to understand how the inclusion of extra feed into the 

system, and the adaptation of the dairy system to this extra feed, have affected the 

profitability of dairy farms (EFS/ha, Ro A, RoE). The financial analysis of low, 

intermediate and high input dairy systems also helps to understand the effect of extra 

feed on Gross Farm lncome per hectare and Farm Working Expenses per hectare. 

The third part of the results (Chapter 5) analyses the physical and financial 

characteri stics of low, intermediate and high input dairy farms in the top and bottom 

quartiles for EFS/ha. ln this chapter the objective was to determine the physical 

(stocking rate, comparative stocking rate, milksolids production, pasture production) 

and financial (Gross Farm Income, Farm Working Expenses, Return on Assets and 

Return on Equity, cost of milksolids production) characteri stics of farms in the top 

and bottom quartiles for EFS/ha. The classification of the 3 feed input systems into 

quartiles for EFS/ha helps to identify the characteristics that make low, intermediate 

and high input farms profitable. The inclusion of extra feed requires the adaptation of 

the system. For this reason, the characteristics of low, intermediate and high input 

farms in the top quartile for EFS/ha help to clarify the adaptations that are necessary 

in the dairy system in order to maximise profitability. 

The last part of the results (Chapter 6) comprises simple and multiple 

regression analysis of the whole data. In this chapter, instead of classifying the dairy 

farms in 3 feed input systems, all dairy farms were used for the regression analysis. 

The objective of this chapter was to determine the relationships between milksolids 

production (per cow and per hectare), Gross Farm Income ($/ha), Farm Working 

Expenses ($/ha), Economic Farm Surplus ($/ha), Return on Assets (%) and Return on 

Equity (%) with the amount of extra feed used per cow or per hectare. This chapter 
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helps to clarify the relationships between different farm parameters and the inclusion 

of extra feed. 

This study provides a better understanding of the effect of extra feed input on 

New Zealand dairy farms in recent years. By knowing the effects of extra feed on the 

system, it will be possible to advise dairy farmers on the profitable inclusion of extra 

feed into their farms. 
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CHAPTER2 

LITERATURE REVIEW 

2.1 INTRODUCTION 

In New Zealand, the average milksolids production per cow and per hectare 

increased steadily between the 1998/99 and 2001 /02 dairy seasons (See Table 2. 1 ) . 

During this period, the Economic Farm Surplus per hectare (EFS/ha) increased by 

approximately 231 % (See Table 2.1 ) . This increase was mainly due to increases in 

milksolids payout and in milksolids production per hectare . The increase in milksolids 

production per hectare was due, in part, to genetic improvement of the cow (LIC, 

2003). The increase in the use of supplementary feeding in dairy farms in recent years 

also contributed to increase milksolids production per hectare ( Dexcel , 2003). During 

this period, the increase in milksolids production per hectare was also associated with 

increases in farm working expenses (Dexcel, 2003). 

Table 2.1: Changes in milksolids pa~·out, mill,solids production per cow and per hectare and 
Economic Farm Surplus, between 1998/99 and 2001/02 (Source: LIC, 2003; Dexccl, 2003). 

Parameter 
Annual average 

1998/99 2001/02 % Increase 
Milksolids payout ($/kg MS) 3.75 5.35 +43% 
kg MS/cow 256 307 +20% 
kg MS/ha 684 824 +20% 

$EFS/ha (for owner operators) 600 1985 +231 % 

In pastoral dairy systems, such as those in New Zealand, milk production per 

hectare is determined by the quantity and the quality of the feed supply; and by the 

efficiency with which feed demand is matched with feed supply. Feed demand per 

hectare is determined by stocking rate and characteristics of the cows (genetic merit, 

physiological status and liveweight of the cow). Feed supply per hectare is determined 

by pasture production per hectare and the amount of feed imported per hectare. 



In the dairy system, all parameters are interrelated (See Figure 2. 1 ). Pasture 

production is influenced by climate, soil type, fertilisers , cultivars, and grazmg 

management (Holmes et al. , 2002). Stocking rate and grazing management influence 

the level of pasture utilisation and feed intake of the cow. Several factors including 

genetics, feeding level of the cow and lactation length influence the efficiency with 

which the cow converts the feed eaten into milk . During periods of pasture deficit , 

extra feed can be brought into the system to meet the feed requirements of the herd. 

Figure 2.1: Factors that influence milk production (From: Holmes ct al, 2002). 
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2.2 THE NEW ZEALAND DAIRY INDUSTRY 

The New Zealand dairy industry has undergone significant changes in recent 

years (See Table 2.2) . Approximately 90% to 95% of the milk produced in this 

country is exported (NZOY, 2000) . There are 3 main co-operatively owned dairy 

companies in New Zealand : Fonterra, Tatua and Westland (LIC, 2003) . In recent 

years, the total number of cows and the number of cows per herd increased in New 

Zealand while the total number of herds decreased (See Table 2.2) . 
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Table 2.2: Changes in the dairy industry in New Zealand (Source: LIC, 2003). 

Parameter 
Annual average 

1998/99 2001/02 % Increase 
Dairy herds 14362 13649 -5% 
Total number of cows 3,269,362 3,692,703 +13% 

Average farm size (N cows) 229 271 +18% 

In New Zealand, dairy farms management is based on 3 mam operating 

structures: owner operators, sharemilkers and contract milkers (UC, 2003). 

Approximately 62% of farmers in New Zealand are owner operators, who operate 

their own farm and receive all the farm income (LIC, 2003). Thirty eight percent of 

farmers are sharemilkers, most of them (63%) 50/50 sharemilkers (UC, 2003). In the 

50/50 sharemilking structure the farm is managed by the sharemilker, who owns the 

herd and plant equipment, while the owner of the land shares the expenses related to 

maintenance of the land (UC, 2003 ). In the sharemilkers agreement both parties share 

the total income. There are also other operating structures which represent a small 

proportion (0 .1%) of dairy farms (UC, 2003). 

There are physical and financial differences between the farms of owner 

operators and sharemilkers. On average, owner-operators have smaller farms, smaller 

herds, and lower stocking rates than 50/50 sharemilkers (See Table 2 .3) . Since owner 

operators have more capital invested in the farm, their average milksolids payout and 

EFS/ha are higher than 50/50 sharemilkers. (See Table 2.3) . 

Table 2.3: Differences between owner operators and sharemilkers in 2001/02 (Source: LIC, 2003; 
Dexcel, 2003). 

Parameter 
Operating structure Owner Operators 

Owner Operators Sharemilkers vs. Sharemilkers) 

Farm size (ha) 97 113 +16% 
Herd size (N cows) 251 306 +22% 
Stocking rate (cows/ha) 2.61 2.78 +7% 

Milksolids payout ($/kg MS) 5.28 2.48 -53% 

$EFS/ha 1985 955 -52% 
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2.3 PHYSICAL CHARACTERISTICS OF NEW 

ZEALAND PASTORAL DAIRY SYSTEMS 

2.3.1 PASTURE PRODUCTION 

In New Zealand pasture-based dairy systems, pasture production per hectare is 

the main limiting factor for milksoldis production per hectare (Penno et al. , 1996). 

The annual pasture yield per hectare can vary significantly ( See Table 2.4 ), depending 

on the region, season of the year and the use of fertilisers (N, P) and/or irrigation 

(Clark et al. , 2001 ; Kolver, 2000; Holmes et al. , 2002). 

Table 2A: Pastu ,·c production in different regions of New Zealand (From: Holmes ct al. 2002). 

Region 

North Island: 

• Waikato 

• Taranaki 

• ManawatuMiairarapa 

South Island: 

• Nelson/Colden Bay . West Coast 

• Canterbury (irrigated) 

Total annual production 
Pastures: Milksolids: 
(t OM/ha) (kg MS/ha) 

12 to 17 

11 to 15 

10 to 13 

12 to 14 

9 to 12 

14 to 17 

(850 kg MS/ha) 

(800 kg MS/ha) 

(780 kg MS/ha) 

(700 kg MS/ha) 
(650 kg MS/ha) 

(1000 ki.? MS/ha) 

Pasture quality and composition are also influenced by environmental factors. 

During spring, the content of soluble carbohydrates and protein in pasture, and its 

digestibility, are higher than during summer (See Table 2.5). During summer, low 

rainfall and heat increase the content of fibre in pasture (See Table 2.5) and the 

concentration of dead matter in the sward can reach 35% - 40%, even in well 

managed farms (Clark and Penno, 1996). During autumn, rainfall boosts pasture 

growth and accelerates the degradation of the dead matter accumulated during 

summer. 

9 



Table 2.5: Pasture quality during spring and summer (Adapted From: Kolver, 2000). 

Season ¾DM MJME/kgDM ¾CP Fibre 
Spring 12-18 11.0-12.5 18-35 35-45 
Summer 15-20 9.0-10.5 14-22 42-52 
Dry summer 20-30 8.0-9.5 9-14 52-65 

Pasture yield per hectare can be increased with the use of fertilisers , irrigation, 

improved cultivars, and good grazing management (optimum rotation lengths, pre and 

post grazing pasture covers) . 

2.3.2 cows 

The characteristics of the cow play an important role in milk solids production. 

Feed intake, feed conversion efficiency and milksolids production per cow have all 

increased with the genetic improvement of the cow (See Table 2 .6). 

In New Zealand, high genetic merit cow are highly " specialised" for 

milksolids production . The selection criteria for milksolids production has also 

increased the prevalence of reproductive problems in the cow. Reproductive problems 

in high genetic merit cows are mainly associated with a state of negative energy 

balance in early lactation (Lucy, 2001 ). For this reason, in order to express their full 

genetic potential and minimise reproductive problems, cows must be well fed. 

Table 2.6: Effect of genetic merit on animal performance (From Holmes, 1999). 

Parameter % of increase 
Yield of milk or solids + 18% 
Feed intake + 6% 
Feed intake above maintenance + 10% approx 
Feed conversion efficiency + 10% 
Liveweight 0% 
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The efficiency with which the cow converts the feed into milk determines the 

efficiency of feed utili sation. Feed conversion efficiency (FCE) can increase with 

increases in milksolids production per cow and despite the associated increases in 

feed intake of the cow (Clark and Pen no, 1996). The amount of milksolids produced 

per kilogram of liveweight (kg MS/kg LWT) is a measure of feed conversion 

efficiency (Glassey, 2001 ). As FCE increases, kg MS/kg L WT also increases (See 

Table 2. 7). This is because kg MS/kg LWT takes into account differences in animal 

size and maintenance costs (large animals have higher maintenance costs than small 

animals). At equal milksolids production per cow, FCE is higher in small animals than 

in large animals (See Table 2.7). This is because large animals must eat more to meet 

their higher maintenance requirements (See Table 2. 7). 

Table 2. 7: Influenced of physiological factors (lh·eweight, pregnanc~· and milksolids production) 
on feed demand (t DM/cow/~·car), feed con"ersion efficienc~- (kg MS/t OM ), and milksolids 
production 11er kilogram of liveweight (kg MS/kg LWT) (Adapted from: Holmes, 2000). 

MS yield and Liveweight (kg) and t OM/year required for maintenance and pregnancy 

tDM/year 
350 (1.79 t) 450 (2.13 t) 550 (2.44 t) 
3.59 t OM 3.93 t OM 4.24 t OM 

300 (1.80 t) 84 kg MS/t OM 76 kg MS/t OM 71 kg MS/t OM 

0.86 kg MS/kg LWT 0.67 kg MS/kg LWT 0.55 kg MS/kg LWT 
3.89 t OM 4.23 t OM 4.54 t OM 

350(2.10t) 90 kg MS/t OM 83 kg MS/t OM 77 kg MS/t OM 
1.00 kg MS/kg LWT 0.78 kg MS/kg LWT 0.64 kg MS/kg LWT 

4.19 t DM 4.53 t DM 4.84 t DM 
400 (2.40 t) 95 kg MS/t OM 88 kg MS/t OM 83 kg MS/t OM 

1.14 kg MS/kg LWT 0.89 kg MS/kg LWT 0.73 kg MS/kg LWT 
4.49 t DM 4.83 t DM 5.14t DM 

450 (2.70 t) 100 kg MS/t OM 93 kg MS//t OM 88 kg MS/t OM 
1.29 kg MS/kg LWT 1.00 kg MS/kg LWT 0.82 kg MS/kg LWT 

The feed intake of the cow is affected by physiological factors like liveweight, 

pregnancy and milksolids production (See table 2.7). High genetic merit cows have 

high feed intakes due to their high milksolids production (See table 2.6). 
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2.3.3 DAIRY SYSTEMS 

2.3.3.l LOW INPUT DAIRY SYSTEMS 

In New Zealand, dairy production is characterised for its seasonality and its 

high degree of synchrony between feed demand and pasture supply (Holmes, 2000). 

All-pasture dairy systems have a seasonal milk production that fo llows the seasonal 

pattern of pasture growth (See Figure 2 .2). In these systems, the peak of lactation is 

matched with the peak of pasture growth rate in spring (October) and the dry period is 

synchronised with the season of low pasture growth rate (winter). Factors l ike fertility 

and genetic merit of the cow, stocking rate, grazing management and the use of feed 

influence the efficacy with which the synchrony between feed demand and feed 

supply is achieved (Holmes et al. , 2002). 

An o ptimum calving date in New Zealand is early spring (late July- August), 

with the early dates in the northern region and the later dates in the southern reg ions 

(See Figure 2 .2). Late calving dates can resu lt in low milksolids production per cow, 

especiall y during dry summers, due mainl y to shorter lactation lengths (Garcia and 

Holmes, 1999). A compact calvi ng pattern (90% of the herd calved within 6 weeks) is 

also essential to maximise pasture uti li sation in spring (Stevens et al., 2000). This is 

because with a compact calving, the total feed demand of the herd increases uniforml y 

and within a short period of time . Earlier than optimum calving dates can also cause a 

tempo rary pasture deficit in early lactation, due mainly to the low pasture growth rates 

in late winter. 

In order to have a compact calving in early spring and an average calving 

interval of 365 days, conception should occur preferably in October and if possib le 82 

days after calving (See Figure 2 .2). High conceptions rates (60%-68%) can be 

achieved with an early resumption of ovarian activity and oestrous; and an 8-week 

calving-to- first-mating interval (Xu and Burton, 2000). It is recommended that cows 

calve at condition score 5 to ensure that body condition in early lactation does not 

decrease to such low levels as to affect fertility (Verkerk et al., 2000). 
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Figure 2.2: Seasonal Pastoral System (From Holmes, 2002). 
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The physical characteristics of the sward (pasture composition, pasture height 

and pasture mass) also influe nce the feed intake of the cow (See Figure 2.3 ). High 

pre-grazing pasture yields are associated with high feed intakes up to a point. H igher 

than optimum pre-grazi ng pasture yields are associated w ith low pasture quality and 

pasture wastage. 

Figure 2.3: Effect of -t pasture heights (8, 15, 18, 30 cm) and 3 pasture mass (0.7, 1.5, 2.7 mg/cm 3
) 

on intake of cattle grazing paspalum swards (From Woodward , 1998). 
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A good grazmg management max1m1ses the feed intake of the cow and 

maintain the optimum pre and post grazing pasture covers in the farm. Maintaining 

optimum pre and post grazing pasture covers also preserves pasture quality and 

ensures pasture supply for the future. The establishment of pre and post grazing 

pasture yields maintains pasture in a vegetative state and prevents pasture overgrazing 

or pasture undergrazing. 

In New Zealand all-pasture systems, suggested pre and post grazing pasture 

yields in early spring, when calving starts, are 2500-2700 and 1300-1400kg DM/ha, 

respecti vely (Phillips and Matthews, 1994) . Maintaining an average pasture cover 

(average of all paddocks) greater than 2000 kg DM/ha at calving is important to avoid 

feed deficits in early lactation (McCall and Clark, 1999). However, in all-pasture 

systems it is often not possible to achieve these targets unless extra feed is imported 

into the farm . As pasture g rowth rate increases from early spring, rotation length 

should decrease steadily to maintain optimum pasture covers in the farm. In late 

spring, an optimum post-grazing pasture yield is 1500-1 600kg DM/ha (Phillips and 

Matthews, 1994) . 

Rotation length is influenced by pasture growth rate. Short rotation lengths are 

necessary in spring when pasture growth rate is high. Since pasture growth rate is low 

during winter, long rotation lengths are necessary during this season. 

There is a positive relationship between stocking rate (cows/ha) and pasture 

utilisation (Holmes et al. , 2002; Penno, 1999). This is because stocking rate 

determines feed demand per hectare, grazing intensity, and pasture utilisation. 

Stocking rate is an important tool to manage the feed demand in the farm. Low 

stocking rates can lead to pasture under utilisation and can affect farm profitability 

(Holmes et al. , 2002) . This is because at high pasture utilisation most of the capital 

invested on pasture is eaten and converted into income from the sale of milk. 

There are also positive relationships between stocking rate and milksolids 

production per hectare, and between stocking rate and gross farm income (Holmes et 

al. , 2002; Penno, 1999; Macdonald et al. , 2001). In pasture-only systems there is a 

negative relationship between stocking rate and milksolids production per cow 
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(Macdonald et al. , 2001 ). Low stocking rates are associated with high milksolids 

production per cow, but low milksolids production and income per hectare (Holmes et 

al. , 2002). At very high stocking rates, milksolids production per hectare decreased 

due to a significant decrease in milksolids production per cow (Wright and Pringle, 

1983). 

During spnng, pasture wastage can occur at low stocking rates if pasture 

conservation as hay or silage is not practised. Pasture conservation is an option to 

transfer pasture surplus from spring to periods of pasture deficit (summer, autumn, 

winter, or early spring) . However, the conservation of pasture as hay or silage usually 

decreases the quality of the pasture conserved and increases farm expenses 

(Thompson, 1997). Removing paddocks from grazing, to make pasture hay or silage, 

also leads to a temporary increase in stocking rate in the remaining paddocks. This 

temporary increase in stocking rate increases the feed demand per hectare, grazing 

intensity and pasture utilisation in the remaining paddocks (Holmes et al. , 2002). 

However, the feed intake of the cow and milksolids production per cow can be 

affected. The increase in grazing intensity can also affect pasture re-growth if 

optimum post-grazing pasture yields are not established and pasture overgrazing 

occurs. 

Although high stocking rates can mm1m1se pasture surpluses and increase 

milksolids production per hectare (Reid , 1997), they can be risky in all-pasture 

systems. Stocking rate should be high enough to keep the cows well fed , maintain 

pasture utilisation and avoid problems of under-nutrition. In a study done by Penno 

(1999), in all-pasture systems, the optimum stocking rates to maximise milksolids 

production per hectare were 4.4 cows/ha (102 kg LWT/tDM) for Jersey cows, and 3.2 

cows/ha (94 kg LWT/t DM) for Holstein-Friesian cows. However, the optimum 

stocking rate for maximum EFS/ha at $3 .50/kg MS (85 kg LWT/tDM) was lower than 

the optimum stocking rate for maximum milksolids production (Penna, 1999). This is 

because high stocking rates are also associated with high farm expenses and high risks 

if weather condition varies (dry seasons). 
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High stocking rates and early calving in sprmg (late July/ August) are 

associated with pasture deficits in early lactation (See Figure 2.2) . The strategic use of 

fertilisers, especially nitrogen fertiliser, helps to maintain soil fertility and can help to 

overcome periods of pasture deficit by increasing pasture production (Roberts and 

O' Connor, 1992). The application of nitrogen fertiliser during winter (July/ Aug) and 

spring (October) can increase pasture production in early and late spring (See Figure 

2.4). Pasture surplus that can result from the application of nitrogen fertiliser can be 

conserved as hay or silage and be used during periods of pasture deficit (Roberts and 

O'Connor, 1992; McGrath et . al. , 1998). 

The application of other fertilisers (phosphorus, sulphur, potash) can also 

increase pasture production if the availability of these nutrients is limiting pasture 

production. In 1997, it was estimated that the P levels on 38% of New Zealand dairy 

farms were below optimum levels (Butler and Johnston, 1997). The use of fertilisers 

can also decrease the cost of pasture production by increasing pasture production 

(Armer, 2000) . 

Figure 2.4: Strategic application of Nitrogen fertiliser (Roberts and O'Connor, 1992) 
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During summer and autumn pasture growth rate decreases due to low rainfall. 

It is difficult to maintain the optimum pre and post grazing pasture yield during 

summer due to the increase in the content of dead matter in the sward and to the low 

pasture growth rates during this season (Phillips and Matthews, 1994). Pasture deficits 

can occur during summer, especially during dry summers and/or at high stocking 

rates. During summer, optimum sward condition can be maintained with 20-30 day 

rotation lengths (Holmes et al. , 2002). 
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During autumn, optimum pre and post grazing pasture covers are 2400-2700 

and 1200-1400kg DM/ha, respectively (Phillips and Matthews, 1994 ). Rotation length 

can be extended to 40-70 days during late summer and autumn to maintain optimum 

post grazing pasture covers with slower pasture growth rates (McCall and Clark, 

1999). 

Irrigation can increase pasture production during summer (18% - 58%), when 

water supply is a limiting factor ( Thomson, 1996). Maintaining an intensive grazing is 

also important during summer to maintain pasture quality. The milksolids response to 

irrigation depends on the amount of extra pasture grown and the efficiency with which 

this extra pasture is utilised and converted into milk . 

Since farm income per hectare is related to milksolids production per hectare, 

the objective of a dairy farm should be to maintain cows lactating for as long as 

possible, whenever sufficient feed can be provided and it is still profitable to do so. In 

all-pasture systems, milk production can be extended to the end of April/May if 

weather conditions are favourable (See Figure 2 2). However, dry summers can force 

farmers to dry-off their herds earlier . Milksolids production in late lactation can occur 

at the expense of body reserves if pasture supply is not enough, especially in high 

genetic merit cows (Garcia and Holmes, 1999) . An early dry-off can result in short 

lactation lengths and low milksolids production per cow and per hectare, but it also 

prevents an excessive decrease in body condition score and in average pasture cover 

(Garcia and Holmes, 1999). The use of extra feed in late lactation can make it possible 

for the dry-off date to be delayed, but the viability of this will depend on the costs of 

the extra feed and the value of milk . 

During winter, grazing management should be oriented to maximise pasture 

growth and avoid pasture and soil damage by treading. Grazing-off during winter can 

help to build pasture cover in the farm and prevent pasture damage (Moore, 2000). 

Optimum pre and post grazing pasture covers during winter are2500-2700 and 800-

1000 kg DM/ha, respectively (Phillips and Matthews, 1994). Long rotation lengths 

( 40-120 days) are necessary during this season to maintain the optimum pasture 

covers (Holmes et al. , 2002). 
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Milksolids production per cow is influenced by feed intake (especially energy 

intake), feed conversion efficiency and lactation length (Holmes, 2002). For this 

reason, in all-pasture systems (low input systems) milksolids production per cow is 

limited, even with ad-libitum access to pasture (McCall and Clark, 1999). Seasonal 

and regional variations in pasture production (See Table 2.4), also limits the amount 

of feed that can be fed to the herd, the stocking rate and the lactation length. As 

consequence, milksolids production per hectare is also limited (825 kg MS/ha on 

average; LIC, 2003). Profitable farms are characterised by maximising pasture 

production and pasture utili sation. All-pasture systems can be highly profitable when 

pasture utili sation is maximised (Howse and Leslie, 1997; Armer, 2000; Moore, 

2000). Therefore, the stocking rate should be determined aiming at least 75% pasture 

utilisation (Macdonald et al. , 200 I ) . 

2.3.3.2 HIGH INPUT DAIRY SYSTEMS 

2.3.3.2.1 Effects of supplements on the system 

Since pasture production is a limiting factor for milksolids production per cow 

and per hectare in New Zealand dairy farms, the inclusion of extra feed into the farm 

can remove the limits imposed by pasture production. Most of New Zealand dairy 

farms import variable amounts of supplements nowadays (Holmes, 1998). Extra feed 

can be supplied as feed imported (silage, etc) or as pasture grazed off for non-lactating 

stock (dry cows, heifers). 

The inclusion of extra feed can have immediate and long-term effects on the 

dairy system (See Figure 2.5). Immediate responses comprise increases in feed intake, 

milksolids production, body liveweight, condition score and fertil ity of the cow. 

Another immediate response to the use of extra feed is the increase in pasture cover in 

the farm (Holmes et al., 2002). This build-up of pasture cover in the farm is due to the 

substitution of pasture intake for supplement intake. The rate of substitution varies 

between 0.3 and 0.7 kg of pasture/kg DM of supplement (Holmes and Matthews, 

2001 ). This decrease in pasture intake can lead to pasture underutilisation if 
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substitution is not managed appropriately (Holmes and and Matthews, 2001). Pasture 

wastage due to substitution can be prevented or minimised by increasing the stocking 

rate and/or the amount of pasture conserved in the farm (Holmes et al. , 2002) . 

Figure 2.5: Immediate and long term effects of the use of su1>plements. ( Ada1>ted from Holmes et 
al., 2002). 
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The long-term responses to supplementary feeding are related to the efficiency 

with which the extra pasture and the extra condition score, accumulated during the 

feeding of supplements, is converted into milk . Long-term responses comprise 

increases in milksolid s production per cow and fertility of the cow (See figure 2.5) . 

The increase in milksolids production per cow can be due to longer lactation lengths 

and/or higher dail y milksolids production per cow in late lactation (Garcia and 

Holmes, 1999). A good reproductive performance of the herd is vital to maintain the 

synchrony between feed demand and pasture supply in the following season. It also 

decreases the rate of culling due to empty cows (Xu and Burton, 2000). 

2.3.3.2.2 Response to supplementary feeding 

Supplements should be use strategically in order to maximise the milksolids 

response to extra feed and/or avoid pasture or supplement wastages. Several factors 

like pasture quality, the quality of supplement, the genetic merit of the cow, the stage 

of lactation, the rate of pasture substitution, and the size of feed deficit influence the 
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response to extra feed (Thomson et al., 1998; Macdonald, 1999; Penno et al. , 1999; 

Holmes et al. , 2002). 

The milksolids response to extra feed introduced into intensive systems can 

vary widely (70 or lower, to 130gMS/kgDM) depending on the need of the system for 

extra feed (Holmes et al. , 2002; Macdonald, 1999; Thomson et al, 1998; Penno et al. , 

1999). High milksolids responses to supplementary feeding are observed when feed 

supply is the main limiting factor for milksolids production (Penno and Kolver, 2000), 

as it can occur at high stocking rates, with high genetic merit cows in early lactation .. 

2.3.3.2.3 Inclusion of supplements into the system 

There are a wide variety of feeds (pasture hay, pasture silage, maize silage, 

turnips crops, meals, grains, concentrates; by-products) that can be used as 

supplements (Van der Poel, 1996, Reid, 1997; Jamieson, 1996). 

The cost, quality and avai lability of supplements should be considered before 

deciding the supplements to use. The high cost of supplements can make their use 

unprofitable, even when milksolids production per cow and per hectare increases 

(Van der Poel, 1996). ln New Zealand, after nitrogen fertiliser, the supplement of 

choice is maize silage in the North Island (Roche and Reid, 2002). In the South 

Island, the use of cereal silage and cereal grains can be profitable due to the lower cost 

of these supplements in this region (Roche and Reid, 2002). 

The use of supplementary feeds enables farmers to overcome the limits 

established by pasture production and gives greater physical flexibility to the system. 

This is because supplements enable more control of the pastoral system, facilitate the 

achievement of pre grazing pasture yields and decreases the production risks 

associated with farming (Holmes, 2000; Moore, 2000). To be successful, the pastoral 

dairy system should be modified when high amounts of extra feed are imported into 

the farm. The aim should be to maintain the synchrony between the feed demand of 

the herd and feed supply (Holmes et al. , 2002). For this reason, planning the 

development of a high feed input systems is a necessary step to determine the type 
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and amount of supplements to be use, labour requirement and the costs involved 

(Roche and Reid, 2002). 

The increase in feed demand of the herd can be achieved by early calving 

dates, late dry-off dates and/or by increasing the stocking rate (See Figure 2.6) . 

Increasing the stocking rate is the fastest way to increase the feed demand of the herd , 

maintain grazing intensity and maximise feed utilisation (McCall and Clark, 1999; 

Reid, 1997). If low stocking rates are maintained in high input systems, pasture 

wastage can occur unless pasture conservation is practised. There are several reports 

of high stocking rates in high input New Zealand dairy farms ( Jamieson, 1996; Leslie, 

1996; Van der Poel, 1997). However, relatively low stocking rates in high input farms 

are also reported (Roche and Reid, 2002). However, high level of ski lls are needed in 

these circumstances to avoid pasture wastage. 

An early calving date (July 20; In : Jamieson, 1999) creates a feed deficit in 

early lactation (See figure 2.6). This is because pasture growth is sti ll low in late 

winter or early spring (Holmes et al. , 2002). 

Figure 2.6: Inclusion of extra feed into the pastoral s~·stem (Adapted From: Holmes et al., 2002). 
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The use of supplementary feeds can also allow an extension of the lactation 

length (See Figure 2.6). Thomson et al. (1998), reported increases in lactation length 

of 30-36 days when maize silage was used in early or late lactation. In another report, 

the lactation length was extended 54 days (until the end of May), with the use of 

maize silage in late lactation (Pinares and Holmes, 1996). In the 1. 75t MS/ha trial , 
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lactation lengths of 277 - 291 days, with the use of supplements, were reported; 

compared with 220-230 days in the unsupplemented herds with the same high 

stocking rates (Macdonald, 1999). 

Management of high feed input dairy systems requires skill and knowledge to 

determine the optimum time for their use and the optimum amount of supplementary 

feeds to use (Van der Poel, 1997). As feed input affects other farm parameters, the 

whole system should be adapted and oriented to maintain the synchrony between feed 

demand and feed supply. 

2.3.3.2.4 Milksolids production in high input systems 

Increases in milksolids production per cow and per hectare, from the use of 

supplementary feeds, have been reported . In the case of Reid (1997), the use of 

supplementary feeds (silage, vegetable waste, grazing-off), which constituted up to 

45% of the total diet of the cow, increased milksolids production per cow and allowed 

an increase of the stocking rate. This resulted in significant increases in milksolids 

production per hectare (See Table 2.8) 

Table 2.8: Effect of feed in1mt on milksolids 
production per cow and per hectare (Reid , 
1997). 

Years kg MS/Cow. Cows/ha MS/ha 

89-93 301 3.8 1136 
94 384 3.1 1186 
95 419 3.6 1494 
96 410 4 .1 1675 
97 425 4.5 1920 

Table 2.9: Ration for dair~· cows in some high 
input s~·stems in New Zealand ( From: Holmes, 
2000). 

Feed 
New Zealand 

Van der Poe! Edge combe 

Grazed pasture 3.8 tDM/cow 3.3 tDM/cow 

Maize silage 1.2 tDM/cow 

Horticultural by-products 3.3 tDM/c ow 

Total intake 5.0 tDM/c ow 6.6 tDM/cow 

Mille yield/cow 430 kg MS 550 kg MS 

Table 2.9 shows two examples of high input dairy systems in New Zealand . In 

these farms, maize silage and horticultural by-products formed 24% and 50% of the 

total diet of the cow, respectively . The average milksolids production per cow in these 

high feed input farms was higher than the national average (288 kg MS/cow) in 

1999/00 (LIC, 2003). Leslie (2001 ), also reported increases in milksolids production 

per cow and per hectare with the use of supplementary feeds. 
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Experimental trials have also found that the inclusion of extra feed into the 

system can increase milksolids production per hectare significantly. In the I . 75t 

MS/ha trial (Macdonald, 1999), high stocking rates and high milksolids production 

per cow and per hectare were achieved with the use of nitrogen fertiliser and 

supplementary feeds (See Table 2. 10). In this trial , the average milksolids production 

per cow and per hectare were significantly higher than the national average 

corresponding to that year (LIC, 2003). 

Table 2. 10: A"cragc stocking rate and milksolids 11roduction in the high input farmlets of the 
1. 75t MS/ha trial (Macdonald, 1999). 

Fann Parameters Control (200 kg 200kg N/ha + 200 kg N/ha + 200 kg N/ha + 
N/ha + silage) Maize grain Maize silage Balanced ration 

kg DM extra feed/cow 68 1395 1279 1458 

Stocking rate 4.42 4.42 4.42 4.42 

Kg MS/cow 269 400 364 407 

Lactation length (days) 2 17 283 277 29 1 

Kg MS/ha I 190 1768 1606 1800 

2.3.4 BREED AND GENETIC MERIT IN DAIRY FARMS 

ln ew Zealand, Holstein-Friesian is the prevale nt breed (54%) fo llowed by 

Jersey ( 15%) (U C, 2003). There is a large number of Holstein-Friesian/Jersey 

crossbred cows (23%), and a large number of herds have mixed breeds (UC, 2003). 

The genetic eva luation system in New Zealand has designed a method, called 

Breeding Worth, for the comparison of the genetic value of the cows irrespective of 

breed (U C, 2003). The calculation of Breeding Worth has varied over the years and 

in recent years it includes the traits of milkfat, milkprotein, volume, liveweight, 

fertility and longevity (UC, 2003). The average Breeding Worth for cows in New 

Zealand has increased steadily since 1987 (UC, 2003). Between 1987 and 2001, 

Jersey cows had on average higher Breeding Worth than Holstein-Friesian/Jersey 

crossbreed. During this period, Jersey cows and Holstein-Friesian/Jersey crossbreed 

had higher Breeding Worth than Holstein-Friesian cows (LIC, 2003). 
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2.4 FINANCIAL CHARACTERISTICS OF NEW 

ZEALAND DAIRY FARMS (Key financial 

performance indicators) 

Initially, farm profitability was measure by the operating cash surplus from 

dairy farming. The operating cash surplus per hectare resulted from the subtraction of 

the variable and fixed costs per hectare from the total gross farm income per hectare 

(See Figure 2.7). The measurement of farm profitabi lity in this way does not consider 

non-cash expenses. For this reason, other indicators of financial performance were 

developed. Financial performance indicators provide information about the financial 

progress and development of the dairy business. The "key" performance indicators are 

those that relate directly to the objective of the business (Shadbolt, 1997). Economic 

farm surplus per hectare (EFS/ha), the percentages of return on assets and return on 

equity, and the total productivity factor are some key indicators of a farm 's financial 

performance (Bedeker and Anderson, 200 I ; Lesli e and Miller, 1999; Shadbolt, 1997; 

Falloon, 1996). 

figure 2. 7 Cash c hanges in income and expenditure in owner-operated dairy farm s bet" ccn 
1992/93 and 2001 /02 (from : Dexccl, 2003). 
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2.4.1 Economic Farm Surplus ($EFS/ha) 

Economic Farm Surplus per hectare (EFS/ha) is a simple measure of farm 

profit in New Zealand (Leslie and Miller, 1999). EFS/ha is calculated from the cash 

surplus that is left after Farm Working Expenses per hectare (FWE/ha) are subtracted 

from Gross Farm Income per hectare (GFI/ha) . This cash surplus is adjusted to reflect 

non-cash costs relevant to the business, and to bring all farms to a common operating 

base (See table 2. 11 ). This economic costing method produces the operating profit 

which in New Zealand is called EFS . EFS/ha is used to compared the profitability of 

dairy farms in a more or less equal structural basis, and to compare the profitability of 

one farm in different years over a period of time (ProfitWatch, 1999; Leslie and 

Miller, 1999; Shadbolt, 1997) 

Table 2.11: Calculation of Economic Farm Surplus (From Dexcel, 2003b). 

Parameter 
Farm Income 

- Farm Working Expenses 
(including run-off lease 
payments) 

= Cash Surplus 

Adjustments: 
- Depreciation 
- Runoff Adjustment 
+/- Stock Adjustment 
- Labour Adjustment 

= EFS 

Reason 

(If runoff is owned and not leased) 
(For changes in opening and closing stock numbers) 
(Managers wage, additional unpaid staff/family labour) 

Between 1993/94 and 1998/99, there were small changes in EFS/ha (Dexcel , 

2003) . Between 1998/99 and 2001/02, EFS/ha increased significantly, due mainly to 

increases in milksolids payout (Dexcel, 2003). Leslie (1998) found that EFS/ha was 

strongly related to milksolids production per hectare (kg MS/ha). However, there was 

a wide variation in EFS/ha betwe~en farms at the same production level. EFS/ha varied 

from -$500 to $2000/ha in farms that produced 900 kg MS/ha (Leslie 1998). 
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2.4.1.1 Economic Farm Surplus per hectare (EFS/ha) and the 

dairy system 

Farms with high EFS/ha are characterised by achieving high pasture 

harvesting efficiency, high feed conversion efficiency, long lactations lengths and 

high milksolids production per cow and per hectare (Holmes, 2000; Prewer, 2002; 

McGrath, 1997). A high cash surplus per hectare and the control of farm working 

expenses per hectare are essential for high profits per hectare (Armer, 2000). In a 

' study of Waikato and Bay of Plenty dairy farms (See Table 2 .12), it was found that 

farms with high EFS/ha had high gross farm income per hectare and maintained low 

cash expenses per hectare (Holmes, 2000). Farms with high EFS/ha had also higher 

feed and land costs per hectare, lo\.Yer overhead costs per hectare, and more cows per 

labour unit than farms with low EFS/ha (Prewer, 2002 ; Leslie, 1998). 

Table 2.12: Financial characteristics of Waikato and Ba~· of Plenty dair~' farms (135 dair~' farms) 
classified according to their EFS/ha (From Holmes, 2000). 

Parameter Units Top 25% Average Bottom 25% 

GROSS INCOME 
$/ha 3410 3160 2915 

$/kg MS 3.65 3.76 3.88 

CASH EXPENSES (excludes $/ha 1535 1690 1835 
depresiation) $/kg MS 1.64 2.01 2.44 

Paid Wages 
$/ha 167 216 210 
$/kg MS 0.18 0.26 0.28 

Feeds; Grazing ; Fertilis~rs 
$/ha 616 608 666 
$/kg MS 0.65 0.72 0.89 

Vehicles; Administration ; Standing $/ha 416 496 583 
Charges, Repair and Maintenaoce $/kg MS 0.44 0.59 0.78 

CASH SURPLUS 
$/ha 1880 1470 1080 
$/kg MS 2.01 1.75 1.44 

EFS $/ha 1295 749 177 
At a commodity price of $3.00/kg MS 

EFS $/ha 730 345 -265 

There is a relationship between milksolids production per hectare (kg MS/ha), 

GFI/ha, FWE/ha and EFS/ha (Leslie, 2001) . Strategies to increase milksolids 

production will only be profitable if the rate of increase in farm income is higher than 

the rate of increase in farm expenses. In a study done by Leslie (1998), it was found 
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that GFI/ha and FWE/ha increased as milksolids production per hectare increased. But 

the rate of increase in GFI/ha, with increases in milksolids production per hectare, was 

faster than the rate of increase in FWE/ha (Leslie, 1998). 

The profitability of a dairy farm is associated with the synchrony between feed 

demand and feed supply (Leslie, 1998), and the level of pasture utilisation (Howse 

and Leslie, 1997). Holmes (2000) and Leslie ( 1998) stated that one of the 

characteristics of farms with high EFS/ha was their high estimated pasture harvesting 

efficiency per hectare. In the study done by Howse and Leslie (1997), if farms in the 

quartile with the lowest EFS/ha had achieved the same pasture utili sation as that 

achieved by farms in the quartile with the highest EFS/ha, their milksolids production 

per hectare and GFI/ha would have increased by 235kg MS/ha and $790/ha, 

respectively. 

The inclusion of supplements into the dairy system can have variable effects 

on farm profitability. Feed costs per hectare ($/ha) and FWE/ha increase when 

supplements or grazing-off are utilised (See Table 2 .13). Table 2. 13 shows that farms 

with the highest profit spent more on supplements and/or off-farm grazing, but were 

also more profitable. These farms associated the use of high amounts of extra feed 

(supplements purchased and grazing oft) with high stocking rates (3.3 cows/ha) and 

pasture conservation in the farm . Although total feed costs per hectare ($/ha) in farms 

with high EFS/ha were higher than in the average farms, the efficient use of the extra 

feed resulted in higher milksolids production and income, per cow and per hectare 

(See Table 2.13). 

Table 2.13: EFS/ha of 64 owner-operated commercial dairy farms in Taranaki (From: Howse 
and Leslie, 1997) 

Hiahest Profit Lowest Profit 

Profit ($/hectare) $2,280 $1 ,800 $1 ,570 $1 ,120 

Cows/hectare 3.3 3.1 2.9 2 .8 

Milksolids/cow (kg) 334 307 298 267 

Milksolids/hectare (ka) 1100 938 870 742 

Purchased supplements 
(t OM): 1.1 0.5 0.3 0.3 

($/ha): 315 142 108 90 

Grazina ($/ha) 215 147 103 111 

Level of skills required? "Highest" ..................... ............... ... ... ..... .. .... "Lowest" 

27 



In the study done by Howse and Leslie (1997), farms with low EFS/ha also 

utilised supplements and grazing -off, presumably to prevent periods of pasture deficit. 

These farms also had low estimated pasture harvesting efficiency and low amounts of 

pasture conserved per hectare (Howse and Leslie, 1997). This suggests that in farms 

with low EFS/ha the total feed available per hectare was not efficiently utilised and 

converted into milksolids . 

To be profitable, the use of extra feed should take place during periods of 

pasture deficit , when the system needs it (Holmes, 2000). The effect of extra feed on 

EFS/ha will depend on the milksolids response to the extra feed (kg MS/kg OM), the 

cost of the extra feed ($/kg DM) and the milksolids payout ($/kg MS) (Pen no, 2003). 

In the pastoral systems, the inclusion of extra feed will give a response of about 7g 

MS/MJME (Penno, 2002), but this response is influenced by other factors such as 

feeding level of the cow (Penno and Ko Iver, 2000). Holmes (2000) estimated that to 

be profitable the extra feed brought into the farm should cost less than $0.05 per 

dollar payout/kg MS ( 15c at a milk price of $3 /kgMS). 

2.4.1.2 Economic Farm Surplus per hectare ($EFS/ha) and 

feed input 

Maintaining low costs of production per kg MS does not necessarily result in 

high profit. In Taranaki, farms with the highest EFS/ha had at the same time the 

highest costs of production per kg MS (Howse and Leslie, I 997). Since gross farm 

income per hectare is related to the amount of milksolids produced per hectare, the 

use of supplementary feed can potentially increase farm profitability by increasing 

milksolids production per hectare (Reid, 1997). In recent years, dairy farmers have 

tried to increase milksolids production per hectare by purchasing and feeding 

significant amounts of extra feed (MAF, 2001 ). 

The inclusion of extra feed into the dairy system (intensification) should be 

accompanied by modifications of the system in order to be profitable. These 
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modifications comprise high genetic merit cows, high management skills, the use of 

high-yielding crops and well-proven techniques (Parker, 1998). For small farms, the 

inclusion of extra feed into their system (intensification) can be appropriate to 

increase milksolids production per hectare and farm profitability (Parker, 1998). But, 

the intensification of the system will be profitable whenever the revenue from the 

extra milksolids produced per hectare exceeds the costs associated with the inclusion 

of extra feed (Parker, 1998). 

Dairy farms that import high amounts of supplements per hectare (high input 

systems) are better at taking advantage of high milksolids payouts than all-pasture 

systems (McCall and Clark, 1999). With increasing milksolids payouts, the ability to 

increase gross farm income per hectare is greater in high input systems than in all­

pasture systems. But this requires high milksolids production per hectare in high input 

systems. 

Apart from the feed cost, the cost of achieving the synchronisation between 

feed demand and feed supply should also be considered before increasing the input of 

extra feed into the system. High input systems have higher costs of production due 

also to the use extra labour and extra cows (Penno et al. , 1999). In the study done by 

Penna et al. ( 1996), a high input farms (3 .24 cows/ha + 400 kg N /ha + 105 kg DM 

maize silage/cow) produced 20% more milksolids per hectare than an all -pasture farm 

(3 .24 cows/ha, no nitrogen and no supplements fed) . Although the high input farm 

had higher milksolids production per hectare, at the milksolids payouts of 1993/94 

($3 .86/kg MS) and 1994/95 ($3.91 /kg MS), its average EFS/ha ($2484/ha) was not 

significantly different from the all-pasture farm ($2487 /ha) . This is because farm 

working expenses in the high input farm were 49% higher than in the all-pasture farm 

(Penno et al. , l 996). Other high input farms in the same study ( 4.48 cows/ha + 0-400 

kg N/ha/year + 782-1661 kg DM maize silage/cow) had even higher milksolids 

production per hectare than the all-pasture farm, but had lower EFS/ha than the all­

pasture farm at the milksolids payouts of those years (Macdonald et al. , 1999). 

For this reason, decisions to intensify a dairy system should take into account 

climate, milksolids payout and the cost of supplements (Moore, 2000). Some regions 

can be more suitable for high input dairy farms . In the South Island for example, it is 
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possible to purchase high quality supplements (grain, by-products) at a relatively low 

price (Roche and Reid, 2002). 

The intensification of the dairy system is not profitable unless all the inputs are 

utilised effectively (Van der Poe! , 1996). High input of fertilisers per hectare is only 

profitable if the extra pasture produced per hectare is efficiently converted into milk 

(Attrill and Miller, 1996) . The lack of synchronisation between feed demand and feed 

supply leads to feed wastage. Holmes (2000) found that farms with low EFS/ha 

offered more feed per hectare than that required by the herd. In these farms, the feed 

demand of the herd was not enough to convert all the feed available into milk . 

High input systems should be flexible to respond to falls in milksolid s payout 

(Parker, 1998). The system should suit milksolids payout and farmers goals . At a milk 

price of $3 .00/kg MS, it is unlikely that extra feed purchased at 20 c/kg DM is 

profitable (Holmes, 2000). But at a milk price of $4 .00/kg MS feed purchased at 

20c/kg DM can be profitable in farms that have increased their stocking rate to 

maximise pasture utilisation and the utilisation of extra feed (Holmes, 2000). In the 

study done by Penno et al. (1996), at a milk solids payout of$3 .50/kg MS, the price of 

supplements in the farms that used extra feed had to be less than $0 .30/kg DM in 

order to generate an EFS/ha higher than the all-pasture farm 

2.4.1.3 Changes in farm income and expenditure over time 

2.4.1.3.1 Gross Farm Income per hectare (GFl/ha) 

Gross Farm Income per hectare (GFI/ha) comes from the sale of milksolids, 

the sale of stock (stock sold - stock purchase) and other farm incomes such as sale of 

silage made on farm (Attrill and Miller, 1996; Bodeker and Anderson, 2001) . A high 

GFI/ha is essential for a high cash surplus and a high EFS per hectares (Howse and 

Leslie, 1997; Leslie, 2001) . In New Zealand, GFI/ha increased significantly between 

1992/93 and 2001/02. In owner-operated dairy farms (See Figure 2.7), GFI/ha 

increased from around $3100/ha to $4797/ha (Dexcel, 2003). This increase was due to 
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increases in milksolids production per cow and per hectare, and between 1998/99 and 

2001/02 to increases in milksolids payout (Dexcel, 2003). 

2.4.1.3.1.1 Income from sale of milksolids($/ha) 

Milksolids production per hectare and milksolids payout are the 

main factors that affect the GFI/ha of all dairy farms (Leslie, 1998). This is because 

85% to 95% of GFI/ha comes from the sale of milksolids (Attrill and Miller, 1996). In 

New Zealand, milksolids payout (inflation adjusted) has decreased by 1.9% per year 

over the past 25 years, (Penno and Kolver, 2000). In the last 20 years, the lowest 

milksolids payout (inflation adjusted) was $2.96/kg MS, in 1990/91 , and the highest 

was $5 .35/ha, in 2001/02 (LIC, 2003) . 

Dairy systems are often influenced by milksolids payout (Penno and 

Kolver, 2000) High milksolids payouts can stimulate the inclusion of more inputs 

into the system with the aim of increasing milksolids production per hectare (MAF, 

200 l ; Holmes, 2000; McCall and Clark, 1999). 

2.4.l.3.2 Farm Working Expenses per hectare (FWE/ha) 

Farm working expenses per hectare is divided into variable and fixed costs 

(Attrill and Miller, 1996) and it does not include interest payments. Fixed costs 

(overheads) are affected by size of the system, but are relatively unaffected by the 

systems' productivity (Attrill and Miller, 1996). Variable costs vary according to the 

amount of milksolids produced per hectare and comprise expenditure on wages, cows, 

fertilisers, feed and land (Attrill and Miller, 1996). In New Zealand, the variable, 

fixed and total farm working expenses per hectare increased steadily over the last 10 

years (See Figure 2. 7). Control of farm working expense per hectare is necessary to 

increase profitability. McGrath (I 997), reported that FWE/ha represents less than 50% 

of GFI/ha in farms with high EFS/ha. 
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2.4.1.3.2.1 Cow costs ($/cow) 

The main expenses related to the number of cows farmed are wages, 

animal health, herd improvement, farm dairy and electricity. From 1992/93 to 

2001 /02, the expenditure on all of these items increased by 31% - 44% 

(Dexcel, 2003). This can be due to increases in labour cost, veterinary fees, in 

the price and frequency of use of antibiotics, the use of CIDR' s, the use of 

somatic cell count control tests, teat sprays for mastitis prevention and 

cleaning detergents (Familton, 1996; Howse and Leslie, 1997). 

2.4. 1.3.2.2 Feed costs: Pasture production ($/ha), 

Supplements made on farm ($/ha) and 

supplements brought-in ($/cow) 

Between 1992/93 and 200 l /02, the expenditure on feed (pasture and 

supplements) increased by 83% in owner-operated farms (Dexcel, 2003). 

During the 2000/0 1 season, high demand for extra feed increased the price of 

supplements (MAF, 200 I). This is because the cost of supplements is also 

influenced by its demand. ln 1999/2000, dairy farms with high milksolids 

production per cow (more than 400 kg MS/cow) spent approximately 

$200/cow more on feed than average farms (Glassey, 2001 ). Feed costs 

depend on the cost of growing feed on the farm ( e .g . brassica crops, maize for 

silage), the cost of pasture regrassing/renovation/conservation and the cost of 

feed purchased (grazing-off, hay, pasture silage, maize silage, meal and other 

feeds). 

Between 1986/87 and 1995/96, the expenditure o n supplementary 

feed in New Zealand dairy farms increased by nearly 350% (Howse and 

Les I ie, 1997). Due to their generally high costs, the use of supplementary feed 

can have a variable effect on the profitability of dairy farms (See Table 2.14). 
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Table 2.14: Cost of su11plements for dairy cows (From Brookes, 2002). 

Feed Cents/kg DM Feed Cents/kg DM 
Mixed pasture 8-10 Barley 32 
Grass silage 12 Peas 40 
Barley straw 15 Lupins 50 
Turnips 15 Molasses 60 
Apple pomace 15 Soyabean meal 78 
Maize silage 18 Urea (46% N) as 90 
Pasture hay 25 protein supplement 

2 . ./. 1.3.2.3 Cost of land (Sha) 

In New Zealand, one of the largest investments of a dairy farm is on 

the land (Penno et al., 1996). The price of dairy land, which is also expressed 

according to the kg MS/ha that can be produced on that land ($/kg MS), has 

fluctuated considerably in the last 20 years (LIC, 2003). The price of dairy 

land, excluding shares, increased from $10759/ha in 1999 to $14554/ha in 

2002 (New Zealand Rural Property Sales Statistics, 1n: LIC, 2003). 

The cost of pasture production ($/kg OM) can be divided in cost of 

land and variable costs (fertilisers, pasture renovation, crop and regrassing, 

freight, repairs and maintenance of paddocks, and the control of weeds and 

pests) . The cost of capital of the land is also included to account fo r potential 

earnings that can be obtained if the land is used for other purposes. Land value 

and pasture yield are the main determinants of the cost of pasture production 

(See Table 2. 15). 

Table 2.15: Influence of land value and pasture production on cost of pasture production 
(From Pcnno et al. , 1996). 

Land value ($/ha) 

Capital cost ($/ha @ 8.5%) 
Fertiliser ($/ha) 
Other ($/ha) 
Annual cost of pasture ($/ha) 
Cost of 12t DM/ha ($/Kg OM) 
Cost of 16t OM/ha ($/kg OM) 

10000 

850 
250 

50 
1150 

$0.10 
$0.07 

33 

15000 

1275 
250 

50 
1575 

$0.13 
$0.10 

20000 

1700 
250 
50 

2000 
$0.17 
$0.13 

25000 

2125 
250 
50 

2425 
$0.20 
$0.15 



The cost of pasture production is positively related to the cost of 

land, and negatively related to pasture production. As pasture is one of the 

cheapest sources of feed for dairy cattle (Clark and Pen no, 1996), the cost of 

pasture production can significantly influence farm profitability. 

Between 1992/93 and 2001 /02, the expenditure on fertilisers 

increased by 53% in owner-operated dairy farms (Dexcel, 2003). Since 

fertilisers can increase pasture production per hectare, their use can potentially 

decrease the cost of pasture production ($/kg DM). The profitability of the use 

of fertilisers will depend on the pasture response to fertilisers (kg DM/kg 

fertiliser) , the conversion of the extra pasture grown into milksolids (kg MS/kg 

DM extra pasture) and the marginal costs (extra costs associated with the use 

of fertilisers). In a study done by Roberts and O'Connor (1992), it was 

estimated that to be cost effective, the response to nitrogen should be around 

8-10 kg DM/kg N applied . This assumption is taking into account the income 

from the milksolids response to the use of nitrogen and the marginal costs 

associated with its use. 

2.4.1.3.2.4 Overheads costs ($/ha) 

The expenditure on overheads is relatively fixed , but it can vary 

widely between farms (Dexcel , 2003). It includes expenses on repairs and 

maintenance, administration, vehicles and standing charges. Between 1992/93 

and 2001 /02, overhead expenses, including interest payments, increased by 

60% in New Zealand dairy farms (Dexcel, 2003) . 

2.4.2 Cost of Milksolids Production ($/kg MS) 

The term cost of production refers to the average cost of producing one unit of 

output (Kay and Edwards, 1999). Farm profitability is influenced by cost of 

milksolids production and milksolids payout . Any time a product is sold for more than 
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its cost of production, there is a profit (Kay and Edwards, 1999). For the calculation 

of the cost of milk production, the sum of the total cash and non cash expenses 

involved in milk production and the opportunity cost of capital is divided by total 

milk production (IFCN, 2003). Opportunity costs of capital should be included in the 

calculation of costs of production (IFCN, 2003). This is because, in the future, 

potential successors of the farmer, or the farmer himsel( can decide on alternative 

uses of the capital invested in the farm . 

In the dairy business it is important to maximise the margin between the cost 

of milksolids production and farm income (Bird, 2003) . Cash surplus from milksolids 

production ($/ha) increases as farm working expenses per kilogram of milksolids 

(FWE/kg MS) decreases (See Figure 2 .8) . As FWE/kg MS increases, milksolids 

production per hectare should also increase to maintain the same cash surplus per 

hectare as the previous production levels (See Figure 2 8). 

Figure 2.8: Influence of milksolids production fler hectare and farm working expenses per 
kilogram of milksolids on cash surplus fler hectare at S3.60/kg MS payout (From: Hcdlc~· and 
Bird, 2003). 
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In the world, New Zealand has one of the lowest costs per unit of milk 

produced (McCall and Clark, 1999; IFCN, 2003). This is because grazed pasture is 

usually the cheapest source of feed , and its feeding in New Zealand constitutes the 

main proportion of the diet for dairy cattle (Holmes et al. , 2002). The use of 

supplementary feed increases the cost of milksolids production directly and indirectly 

(See Table 2.16). But although high feed input systems have higher costs of 

production per kg of MS, they can be profitable if the milksolids output per hectare is 

significantly high (Bird, 2003). 
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Table 2.16 Effect of the pro1>0rtion of pasture in the diet on the cost of milksolids production 
(From: Burle~' (1995): In Holmes, 2000). 

Percentage of grazed pasture in the diet (%) 

30 (eg Denmark) 50 (eg Ireland) 90 (eg New Zealand) 
Cost of Feed ($/kg MS) 2.9 2 1 .1 

Cost of feeding machinery 5.1 
& facilities ($/kg MS) 

2.9 0.6 

In New Zealand, between 1992/93 and 2001 /02, there was an increase in farm 

working expenses per cow, per hectare and per kg MS (See Table 2.17). If milksolids 

payout had remained constant at $3 .51 /kg MS (as in 1992/93), the cash surplus from 

dairy farming in 2001 /02 would have been lower than in 1992/93. This is because of 

the high FWE/kg MS ($3.37/kg MS) in 2001 /02 (See Table 2.17). For New Zealand 

pastoral dairy systems, the cost of milksolids production in owner operators should be 

close to $2.00/kg MS, and $1 .10/kg MS for sharemilkers (Bird, 2003) Holmes (2000) 

found that farms with high EFS/ha had lower costs of production per kg MS than 

farms with low EFS/ha . Farms with high EFS/ha diluted FWE/kg MS by achieving 

high milksolids production per hectare . 

Table 2.17: Change in average farm working expenses (excluding interest pa~·ments) Iler cow, Iler 
hectare and per kg MS, between 1992/93 and 2001/02, in owner operators (From Dexcel, 2003). 

Farm working Dairy Season 
expenses 1992/93 1998/99 2001 /02 

$ FWE/ cow 639 623 886 
$ FWE/ hectare 1461 1597 2258 
$ FWE/ kg MS 2.32 2 .25 2.74 
Milksolids payout 3.51 3.51 5.28 

The expenditure on feed (pasture production, supplements and fertilisers) 

constitutes the main proportion of farm expenses per kg MS (Dexcel, 2003). 

However, maintaining off-farm inputs at low levels, to maintain low production costs, 

do not necessarily maximise profit (Howse and Leslie, 1997). In 2001/02, a year of 

high milksolids payout, FWE/kg MS and the profit per kg MS were the highest in the 

last 10 years (Dexcel, 2003). Managed efficiently, during years of high milksolids 

payouts, high input systems can be more profitable per kg MS than low input systems 

(McCall and Clark, 1999). 
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2.4.3 Return on Assets (RoA) and Return on 

Equity (RoE) 

The dairy farm is for some dairy farmers a business. This business ( See Figure 

2. 9) has 2 components the property business and the farming business (Shad bolt, 

2001 ). This is because farmer ' s capital is not only formed by the profit from 

milksolids production, but also from the capital attached to the physical components 

of the farm . 

The property business, which consti tutes the farmer ' s assets, is a non-cash 

component formed by farm buildings, land , machinery, farm dairy, livestock, and 

other physical components that have value (See Figure 2.9) The property business 

can be converted into cash when parts of these assets are sold and cap ital gains or 

losses occur (Rawlings and Shadbolt , 2000) . 

The farming business is formed by the operating profit from milksolids 

production and the extracted cost of capital (See Figure 2.9). The operating profit is 

formed by the cash left after cash (e.g . feed costs) and non-cash expenses (e .g . 

depreciation) involved in milksolids production are subtracted from the gross farm 

income (Rawlings and Shadbolt, 2000) . 

Figure 2.9: Structure of the dairy business (From: Rawlings and Shad bolt, 2000). 

THE FARM BUSINESS: ~-------, 
Farm Business 

Property Business Farming Business 

Capital gains 
(non cash) 

Operating Profit 
(cash and non-cash) 

Production Income 
Production expenditure 
Tax payments 
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The extracted cost of capital, also known as cost of funding, is the cash 

extracted from the business to meet the expectations of the providers of funds 

(Shadbolt, 2001 ). In the farm business, assets come from a mixture of debt (liabilities) 

and equity (owner ' s own capital) (Kay and Edwards, 1999). The interest payments 

(less tax credits) paid to financing institutions on money loans (debts) constitutes the 

cost of debt. Cash withdrawals from equity capital ' s earnings, for debt repayments or 

to meet family commitments, constitute the cost of equity (See Figure 2.9). For the 

success of the dairy business in the long term, it is necessary that its operating profits 

exceed its costs of funding (Shadbolt, 2001 ). 

The rate of return on assets (RoA) measures, in percentage, the profit 

generated by the capital invested in the farm (Kay and Edwards, 1999; Dexcel , 

2003c). It can be calculated from EFS, by excluding the run-off adjustment and by 

di viding this value by the total assets owned in the farm ( Dexcel , 2003c). RoA can be 

used to compare returns between dairy farms and between dairy farms and other type 

of businesses (Falloon, 1996). 

Ro A should be higher as the risk of the business increases and the value of the 

assets decreases (Falloon, 1996) . In New Zealand, the value of cows and machinery, 

the only assets owned by sharemilkers, vary from year to year. In 2001 /02, capital 

appreciation of sharemilkers was much lower than in previous year (Dexcel , 2003). 

As consequence, RoA for sharemilkers (including capital appreciation) was 

significantly lower in 2001 /02 (23 .1 %) compared to 2000/01 (71 .5%) IJ)excel , 2003) . 

In recognition of these risks, sharemilkers should expect higher returns on capital than 

owner operators (Falloon, 1996). 

Equity, also known as Net Worth, is the portion of the assets that belong to the 

owner (Bird, 2003 ; Ryan, 2002). The rate of return on equity (RoE) measures the 

profit generated by the owner's own capital ( Dexcel, 2003c; Kay and Edwards, 1999 ) . 

For the calculation of RoE, interest payments and non-run-off leases are subtracted 

from EFS (in which the run-off adjustment has been excluded), and this value is 

divided by the owner's equity (Dexcel, 2003c). 
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Owner's equity increases when part of the operating profit is used to increase 

farm assets or decrease liabilities (Dexcel, 2003c; Kay and Edwards, 1999). The 

growth in equity, which is a measure of the success of the farm, gives dairy farmers 

financial solvency and enables them to make use of opportunities in the future (Bird, 

2003; Billington, 2001 ; Ryan, 2002). But, equity growth depends on how farmers 

spend and invest their profits (Bird, 2003). 

The success of the dairy business cannot only be measured by production 

(Rawlings and Shadbolt, 2000). While EFS describes the ability of the dairy farm to 

generate an operating profit during a particular time, return on capital and return on 

equity provides more information about the growth of the business and its long-term 

viability (Shadbolt, 200 l ; Rawlings and Shadbolt, 2000; Kay and Edwards, 1999). 

Results of case studies showed that farms with high milksolids production per 

hectare, high EFS/ha and high RoA can have lower RoE than farms with lower 

milksolids production per hectare, EFS/ha and RoA (See Table 2. 18). 

Table 2.18: Physical and financial 11erformance of case stud~· farms in the lower North Island 
(From: Rawlings and Shadbolt , 2000) 

Farm A Farm B Farm C 

Ko MS/cow 384 326 325 

Ko MS/ha 1417 933 730 
FWE%GFI(%) 56.5% 48% 52% 

RoA 10.2 6.70% 10% 

EFS/ha($/ha) $2,850 $1,415 $845 

Averaae Equitv Growth oer year(%) -3.3% -1.9% 7.73% 

Average Equity (%) 74% 56% 50% 

Average Value Creation per year($) -$10,850 -$16,600 $7,220 

In Table 2 .18, farms A and B had higher operating profits (EFS/ha) than farm 

C. But the negative RoE, which is a measure of equity growth, in farms A and B 

indicates that this profit was not used to increase equity and that owner' s capitals were 

actually decreasing (See Table 2.18). Although farm C had lower EFS/ha, this profit 

was used to increase owner' s equity (See Table 2 .18). 
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This is because RoE is also influenced by the relation between RoA and cost 

of funding, and by the size of the cost of funding ( Kay and Edwards, 1999). If Ro A is 

greater than the cost of funding (interest paid on borrowed capital) then the extra 

return accrues to equity and RoE is greater than RoA (See Table 2.19). However, if 

Ro A is lower than the cost of funding, part of the equity capital ' s earnings has to be 

used to pay for the cost of funding and, as consequence, RoE is lower than Ro A (See 

Table 2.19). When the cost of funding is large compared to equity, the effect on RoE 

of the relationship between RoA and cost of funding is greater (Kay and Edwards, 

I 999). 

Table 2.19: Effect of return on assets (RoA) and cost of funding (i) on return on equit)' (RoE) 
(From: Ka,y and Edwards, 1999). 

If RoA > i , then RoE > RoA 
If RoA < i , then RoE < RoA 

The ability of the dairy business to pay for its cost of funding is essential for 

its sustainability and determines its success in the long-term (Shad bolt, 200 1 ) . Dairy 

farmers should aim at obtaining RoE higher than the interest rates (Oexcel, 2003c). 

In New Zealand, the average RoA for owner operators increased from 1.8% in 

1998/99 to 7.50% in 2001 /02 (See Tabl e 2.20). There was also a significant increase 

in RoA for sharemilkers ( See Table 2.20 ). The significant increase in RoA during this 

period was associated with the increase in milksolids payout (See Table 2 .20) . 

However, the lower RoE in 2000/01 and 2001 /02 compared to RoA suggests that 

during these years the cost of funding was greater than RoA. Between 1992/93 and 

2001/02, the average equity for owner operators decreased from 73% to 67% of total 

assets (Dexcel, 2001 ). 
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Table 2.20: Return on capital (excluding capital ap11reciation) and return on equity in owner 
operators and sharcmilkers (From Dcxcel, 2003). 

Dairy Season 

1998/99 2000/01 2001 /02 
Operating Strucutre ($3 .58/kg MS) ($5.00/kg MS) ($5.28/kg MS) 

Owner Operators 

Return on Assets (%) 1.80% 7.60% 7.50 % 

Return on equity(%) 4.60% 2 .70% 

Sharemilkers 

Return on Assets (%) -2.50% 13 .00% 11.90% 

Return on equity(%) 

The dairy business is also a means through which dairy farmers save money to 

achieve personal goals and plan their retirement . Expansion of the dairy business, off­

farm investment, debt reduction, education, improved li vestyle and planning for their 

retirement are some of the goals dairy farmers asp ire (Billington, 2001 ; Ryan, 2002) . 

Equity growth gives farmers financial freedom and can help them to achieve their 

goals (Billington, 2001 ; Ryan, 2002). Since RoA and RoE measure the level of return 

to capital invested in the farm, their assessment should be part of the financial analysis 

of dairy farms. This wil l enable dairy farmers to monitor t heir equity and make long­

term decisions towards their goals. 
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CHAPTER3 

PHYSICAL CHARACTERISTICS OF LOW INPUT AND 

HIGH INPUT PASTURE-BASED DAIRY SYSTEMS IN 

NEW ZEALAND 

ABSTRACT 
Dairy production in New Zealand is characterised for its low-cost, low-input, 

seasonal pastoral systems. Milksolids production per cow and per hectare in all-pasture 

systems is limited by restrictions in feed intake of the cow, feed supply per hectare and 

pasture quality. Supplementary feeds can be used to overcome the limits. The use of 

supplementary feeding has increased in New Zealand dairy farms in recent years, but 

there is little information about the physical characteristics of these farms. This research 

ai med at studying the physica l characteristics of dairy farms in New Zealand, according 

to their level of feed imported per cow. Profi tWatch data corresponding to 9 15 owner­

operated dairy farms, between 1998/99 and 200 1 /02, w ere analysed. The data was 

classified according to the dairy season ( 1998/99, 1999/00, 2000/0 1, 2001 /02) and extra 

feed used per cow (low input systems <50kg OM/cow, inte rmediate input system 50-500 

kg OM/cow, and high input systems >500kg OM/cow). For the present study, the 

definition of extra feed compri sed supplements impo rted, w inter grazing and maize silage 

grown in the farm . Analysis of variance (ANOV A) using SAS were carried out to 

identify significant differences between feed input systems. High input farms had higher 

stocking rates (2.7-2.8 vs 2.4-2.5 cows/ha), lower comparative stocking rate (83-86 vs 

92-83 kg LWT/t DM), and higher milksolids production per cow (29~341 vs 249-295 kg 

MS/cow) and per hectare (826-921 vs 616-744 kg MS/ha) than low input farms. The use 

of nitrogen fertiliser was also higher in high input farms than in low input farms (85-116 

vs 53-67 kg N/ha/year). There were not significant differences in farm size, herd breeding 

worth, reproductive management and estimated pasture consumed per hectare between 

high and low input systems. These results show that it is important to adapt the dairy 

system (stocking rate) to the amount of extra feed used, in order to maintain a synchrony 

between feed demand and feed supply. 



3.1 INTRODUCTION 

In New Zealand, the majority of dairy farms are characterised by their low 

feed input, low-production costs and seasonal milk production. However, these low 

feed input systems also limit milksolids production per cow and per hectare (Roche 

and Reid, 2002). As milksolids production per cow is influenced by feed intake 

(Kolver, 2000), the input of extra feed into the dairy system can potentially increase 

milksolids production per cow and per hectare (Van der Poe!, 1997). 

In all-pasture systems (low input systems), milksolids production per cow is 

determined by feed intake and the quality of the pasture eaten (Clark and Penno, 

1996; McGrath, 1997). In these systems, pasture production per hectare and the 

efficiency with which pasture is harvested and converted into milksolids determine 

milksolids production per hectare (Clark and Penno, 1996). In recent years, dairy 

farmers have increased the amount of feed supplied to their herds, through the use of 

supplementary feeding, with the aim of increasing milksolids production per cow and 

per hectare (MAF, 2001 ). This is because high milksolids productions per cow and 

per hectare have been reported in farms that use supplementary feeding ( Van der Poe!, 

1997; Jamieson, 1996; Macdonald, 1999). However, the inclusion of extra feed 

requires the adaptation of the system in order to maximise milksolids production per 

cow and per hectare, and farm profitability. 

In the last 10 years, the average milksolids production per cow and per hectare 

has increased in New Zealand (LIC, 2003). Similarly, the use of extra feed also 

increased in recent years (MAF, 2001) . But there is little information about the 

physical characteristics of low input farms and high input farms in New Zealand. For 

this reason, it is important to know how the use of extra feed has affected milksolids 

production and the whole dairy system. This knowledge can help to identify the 

principles that influence milksolids production, and the characteristics that a low or 

high input system should have to be profitable and sustainable. The objective of this 

paper is to describe and compare the physical characteristics of low, intermediate and 

high input dairy systems on commercial farms in New Zealand. 
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3.2 MATERIALS AND METHODS 

3.2.1 MATERIALS 

This study compnses the analysis of data from Profitwatch, for the dairy 

seasons between 1998/99 and 2001 /02 . Profitwatch is a database with physical and 

financial data about New Zealand dairy farms . 

Data for Profitwatch is collected through annual surveys conducted by Dexcel, 

an institution in charge of research and extension programs for the dairy industry in 

New Zealand . The data is based on actual farm accounts, obtained with previous 

consent of dairy farmers (Dexcel, 2003). 

The selection of farms to be involved in the survey starts in April each year. 

Initially a stratified sample of 800 dairy farmers is randomly selected (Dexcel , 2003). 

This survey aims at collecting data from equal numbers of owner operators and 50/50 

sharemilkers, from the six dairy regions in which New Zealand has been divided by 

Livestock Improvement (Dexcel, 2003). This sample comprises approximately 6% of 

the total population of owner operators and sharemilkers (Dexcel, 2003). 

From May to September, Dexcel's Consulting Officers contact the farmers 

that were randomly selected and invite them to participate in the survey (Dexcel, 

2003). After this period, data are collected from farmers who agreed to participate in 

the survey. The number of surveys taken for the analysis can be smaller than the 

sample selected because some farmers decline to participate in the survey, cannot be 

contacted or do not meet the survey criteria (Dexcel, 2003). The results of the survey 

are published in February of the following year in the Economic Survey of New 

Zealand Dairy Farmers. The database is updated each year, as new data becomes 

available. ProfitWatch also includes data from dairy farms, collected by consulting 

officers during the year, which are not included in the Economic Survey of dairy 

farms (Prewer, 2003). 
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The data provided by D excel corresponded to 1,970 surveys of dairy farms, 

from different operating structures, taken over 4 years. Since there are physical and 

financ ial differences between owner operators and other operating structures 

(LlC,2003; Dexcel , 2003), only data from owner-operated dairy farms (981) were 

considered for the analysis. The distribution of the data according to dairy season and 

region is shown in appendix I . 1. 

The data from the 981 surveys selected corresponded to 626 owner-operated 

dairy farms. This is because 398 (64%) dairy farms were surveyed only o nce between 

1998/99 and 2001/02; while 228 dairy farms (36%) were surveyed more than once 

(See Appendix 1.2). 

3.2.2 METHODOLOGY 

3.2.2.1 DATA MANAGEMENT 

3 .2.2.1. 1 Classification of the data by season 

The data corresponded to 4 dairy seasons ( 1998/99, 1999/00, 2000/0 1 

and 2001/02) . Since there were differences in milksolids payout in each 

season, the data was analysed separately for each season 

3 .2.2.1.2 Classification of the data according to operating structure 

Since there are differences between farm operating structures, after the 

classification by season the data was split according to the operating structure 

of the farm. Only data corresponding to owner-operated farms were analysed 

in this study. 

3.2.2.1.3 Classification of the data according to extra feed input (kg DM 

extra feed/cow) 
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After the data was classified according to dairy season and operating 

structure, the data from owner operators was further classified according to the 

amount of extra feed used per cow (kg DM extra feed/cow). For this 

classification, the definition of "extra feed" comprised supplements imported 

on to the dairy farm (pasture hay, pasture si lage, maize silage, meals, grains, 

other feeds), pasture imported as winter grazing and maize grown on farm. 

Maize silage made on the farm and pasture imported as grazing-off 

during winter were included into the definition of extra feed because dairy 

systems in New Zealand are based on pasture grown on the farm. Other feeds, 

different from pasture grown on the farm, are considered supplementary feeds. 

Hay and pasture silage made on farm were not included into the definition of 

extra feed because they come from pasture grown on the farm and pasture is 

the basic diet of dairy cattle in New Zealand. 

Three feed input systems were considered in this study: 

❖ System l: Low input system: This group compnses almost self­

contained al l-pasture farms. Farms in this group used less than 50 kg 

OM of extra feed per cow. 

❖ System 2: Intermediate input systems: This group comprises farms 

that used between 50 and 500 kg OM of extra feed per cow. 

❖ System 3: High input systems: This group comprises farms that used 

more than 500 kg DM of extra feed per cow. 

3.2.2.1.4 Physical parameters studied 

3.2.1.4.A General farm data 

3.2.1.4.A.l Farm size (Eff. Ra): It refers to the number of 

effective dairy hectares in the farm used for milksolids 

production. Maize for silage can be grown temporarily in this 
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area. This area includes races and farm buildings, but excludes 

fenced off waste areas, and land used for other purposes 

(horticulture, beef, sheep, etc) (ProfitWatch, 1999). 

3.2.1.4.A.2 Herd size (N cows): It refers to the maximum 

number of cows milked in any month of the season (Profit Watch, 

1999). 

3.2.1.4.A.3 Herd breeding worth (BW): It indicates the 

average genetic merit of the herd. The value of BW in 

ProfitWatch is an average of the herd for the corresponding 

season, it does not refer to the BW at the time of the survey 

(ProfitWatch, 1999). In the dataset provided some herds had 

values of BW equal to 0. After enquires about the meaning of 

these values, they were no considered in the analysis of the data 

since they represented missing values (Prewer, 2003). 

3.2.1.4.A.4 Liveweight of Cows (kg LWT): It refers to the 

average liveweight of cows in the herd on December I 
st

- This 

date is chosen to measure liveweight due to the low effects of 

drought or pregnancy, in seasonal herds, at this time of the year 

(ProfitWatch, 1999). If cows in the herd were not weighted 

around this date, liveweight was estimated (See Appendix 2 . I). 

3.2.1.4.A.5 Stocking rate (SR): It refers to the maximum 

number of cows milked per effective hectare. This value is the 

result of dividing herd size by farm size (See Appendix 2.2). 

2.2.1.4.A.5 Comparative stocking rate (CSR): It refers to the 

kilograms of liveweight of cows in the farm expressed per tonne 

of total dry matter of feed supplied for cows (kg LWT/t DM). 

The formula used to estimate CSR is shown in Appendix 2.3 . 
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3.2.2.1.4.B Milksolids production 

3.2.2.1.4.B.1 Milksolids production per cow (kg MS/cow): 

This value represents the average milksolids production per cow 

in the herd (See Appendix 2.4). 

3.2.2.1.4.B.2 Milksolids production per hectare (kg MS/ha): 

It refers to the average milksolids production per hectare in the 

farm (See Appendix 2. 5). 

3.2.2. 1.4.B.3 Lactation length (days): It refers to the average 

days in milk of the herd, measure between the mean calving date 

and the mean drying-off date of the herd (ProfitWatch, 1999). 

There were no data available from the 1998/99 dairy season. 

3.2.2.1.4.B.4 Milksol ids production per kg of liveweight (kg 

MS/kg LWT) (See Appendix 2.6). 

3.2.2.1.4.B.5 Estimated mi lksolids production per tonne of dry 

matter offered (kg MS/t OM) (See Appendix 2.7). 

3.2.2.1.4.C Reproductive characteristics of the herd 

3.2.2.1.4.C.1 Replacement rate (% ): It refers to the percentage 

of 2-year-old heifers that enter the herd each year. 

3.2.2.1.4.C.2 Spring planned start of calving: It is the date 

when calving starts in spring. The planned start of calving is 

calculated taking into account the start of mating in the previous 

year and the duration of pregnancy in the cow (282 days). There 

were no data available from the 2000/0 I dairy season. 
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3.2.2.1.4.C.3 Days from start of calving to mean calving date: 

It is an estimation of the compactness of calving. Only data from 

the season 2001 /02 was available. 

3.2.2.1.4.C.4 Percentage of cows induced, percentage of use of 

CIDR' sand percentage of cows culled ( empty or late calvers): No 

data were available for the season 1998/99. 

3.2.2.1.4.D Pasture production 

3.2.2.l.4.D.1 Estimated pasture consumed (t DM/ha): This 

value is an estimation of the average pasture consumed per 

hectare, based on the energy requirements of the herd (See 

Appendix 2.8). 

3.2.2.1.4.D.2 Use of nitrogen fertiliser per hectare (kg N/ha): 

lt refers to the amount of elementa l nitrogen applied during the 

year to the effective dairy hectares in the farm (ProfitWatch, 

1999). As nitrogen applied can be from different sources (Urea, 

DAP, etc), the calculation of kg N/ha applied takes into account 

the type of fertiliser, the percentage of nitrogen in this fertiliser 

and the rate of fertiliser application (kg/ha of fertiliser) . 

3.2.2.1.4.E Supplements made on farm (kg DM/ha) 

3.2.2.1.4.E.l Hay and pasture silage made on farm (kg 

DM/ha): It is an estimation of pasture dry matter conserved as 

hay or silage in the farm (See Appendix 2 .9). 

3.2.2.1.4.E.2 Maize silage made on farm (kg DM/ha): This 

value refers to the amount of maize for silage grown in the farm, 

for the farms that grew maize (See Appendix 2. 10). 
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3.2.2.1.4.E.3 Supplements made on farm (kg DM/ha) : It refers 

to the amount of hay, pasture silage and maize silage made on 

farm (See Appendix 2.11 ). 

3.2.2. 1.4.F Feed imported per hectare (kg DM/ha) 

3.2.2.1.4.F.1 Supplements imported per hectare (kg DM/ha): 

It refers to the amount of feed, different from grazed pasture, 

imported, from outside the effective dairy area (See Appendix 

2.12). 

3.2.2.1.4.F.2 Pasture imported as winter grazing-off (kg 

OM/ha): lt refers to the amount of pasture consumed by cows 

grazing off during winter. It does not include pasture imported as 

heifers grazing-off (See Appendix 2. 13). 

3.2.2.1.4.F.3 Total feed imported per hectare (kg OM/ha): lt 

comprises the amount of supplements imported per hectare and 

the amount of pasture imported per hectare as winter grazing. 

3.2.2.2 STATISTICAL ANALYSIS 

Initially, a test of distribution of the data for EFS/ha was carried out. This test 

showed a normal distribution of the data, but with some extreme values (See 

Appendix 3. I). In order for the results to be more representative of the population and 

reduce the effect of extreme values, which might be due to error in the data or to 

especial cases, only data comprised within 2 standard deviations of EFS/ha was 

considered for the analysis. Appendix 3.1 shows that some observations were very 

extreme and their inclusion in the analysis may have had an influence in the results. 

This procedure is a fair manner of discarding data that are in the extremes without 

affecting significantly the mean (Watt, 1993). The reason why data within 2 standard 

deviations was chosen is because 95% of the data is comprised within these intervals 

and in statistics is a standard practise to work with a 95% confidence interval (Gould 

and Gould, 2002). 
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The 95% confidence intervals for the ProfitWatch data provided (Owner 

operators and sharemilkers) were found for each year, according to the EFS/ha (See 

Appendix 3.2). After data outside the 2 standard deviations confidence interval (66 

surveys) was discarded, data corresponding to 915 owner-operated dairy farms were 

left (See Appendix 3.3). 

Sixty-six observations from owner-operated dairy farms were excluded from 

the analysis. Some of these observations excluded corresponded to farms that had an 

EFS/ha extremely negative EFS/ha ( See Appendix 3 .1 ). The other part of observations 

excluded corresponded to farms that had an extremely positive EFS/ha ( See Appendix 

3 .1 ). In both groups there was a sign ificant margin between these extreme 

observations and the rest of the data (See Appendix 3.1). The mean values did not 

change significantly with the exclusion of these values due to the large amount of 

data. But due to the smaller data in the analysis of dairy farms according to quartiles 

for EFS/ha, and as consequence greater influence of extreme values, this procedure 

decreased the influenced of extreme values in the quartile assessment (according to 

EFS/ha) of the 3 feed input systems studied. 

3.2.2.2.1 Analysis of variance 

The statistical analysis of the data comprised analysis of variance (ANOV A). 

The analysis of variance, developed by R.A. Fisher in 1923, is a method that looks for 

differences between means of samples with normal distribution (Watt, 1993). The 

data analysed in this work had a normal distribution (parametric data). ln this paper, 

one-way and two-way analyses of variance were carried out. This is because dairy 

season and feed input are variables that can be related to the physical characteristics 

of each observation. 

The SAS statistical software was used in the analysis of the data. The 

statistical analysis comprised the Means procedure and the General Linear Model 

(GLM) procedure of SAS. This is because GLM allows analysis of variance between 

groups with different number of observations (SAS, 2003). 
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3.3.- RESULTS 

Analysis of ProfitWatch data showed that the majority of owner operators 

dairy farms in New Zealand (40-54%) used between 50 and 500 kg DM of extra feed 

per cow (See Figure 3.1 ). Between 1998/99 and 1999/00, years in which milksolids 

payouts were $3.58 and $3.78/kg MS, respectively, there were no signifi cant 

variations in the proportions of low, intermediate and high input farms. In 2000/01 

and 2001/02, years in which mi lksolids payout increased to $5.00 and $5 .30/kg MS, 

respectively, the proportion of low and intermediate input farms decreased while the 

proportion of high input farms increased (See Figure 3. I). 

Figure 3. 1: Distribution of owner-operated dairy farms in New Zealand according to the amount 
of extra feed input per cow (Low input <50kg OM/cow; Intermediate input 50-500 kg DM/cow; 
High input >500kg OM/cow). 
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PHYSICAL DESCRIPTION OF THE SYSTEMS: 

The description of the systems was mainly based on data corresponding to the 

1998/99 and 2001/02 dairy seasons. This is because these years represented the 

extremes of the dairy seasons in study in terms of time and milksolids payout. 

Milksolids payouts in 1998/99 and 2001/02 were the lowest ($3 .58/kg MS) and the 

highest ($5.30/kg MS) of the dairy seasons in study, respectively. 
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3.3.1 GENERAL FARM DATA 

The general characteristics and milksolids production of farms in the low, 

intermediate and high input systems are shown in Table 3.1. 

Table 3.1: Physical Characteristics of dairy farms, in 1998/99 and 2001/02, according the amount 
of extra feed input per cow 1 

Farm Parameters 
1998/99 £ 2001/02 L 

Low input Int. input High input Low input Int. input High input 

Number of farms 58 128 51 43 76 73 

Farm General Data 
·-

Farm size (Eff. Ha) 74 d 88 d 88 d 85 d 90 d 89 d 

Herd size (N . cows) 181 d 220 dU 241 u 209 d 229 ° 242 ° 

Herd breeding worth 38 d 38 d 36 d 77 d 79 d 74 d 

Cow Liveweight (kg) 419 d 436 u 443 u 429 d 436 d 462 u 

Stocking Rate (cows/ha) 2.47 d 2.64 dU 2.83 u 2.53 d 2.60 d 2. 71 d 

Comparative SR (kg LWT/t OM) 92 • 88 ao 86 ° 83 ° 83 ° 83 d 

Milksolids Production 

Kg MS/cow 249 d 274 u 293 C 295 • 310 • 341 u 

Lactation length (days ) --- --- --- 257 d 261 dU 267 u 

Kg MS/ha 616 ° 720 ° 826 C 744 ° 808 d 921 u 

Kg MS/kg LWT 0.60 d 0.63 dU 0.66 u 0.69 d 0.72 OU 0.74 u 

Estimated kg MS/ t OM offered 54 • 55 • 56 • 57 ° 59 dU 61 u 

Estimated kg OM offered /kg MS 18.5 18.1 17.9 17.5 16.9 16.4 
1 Feed input. supplements imported + winter grazing + maize grown on farm 
2 Values with different superscript letter are statistically different (it refers to statistical difference 
within each year only) 

3.3.1.1-Farm size, herd size, herd breeding worth and cow's liveweight 

Between 1998/99 and 2001/02 there were increases in the average farm size 

(from 84 to 89 ha), herd size (from 212 to 229), and herd breeding worth (from 34 to 

76) in owner-operated dairy farms (See Figure 3.2) . 

High input systems tended to have larger farms than low input systems (See 

Figure 3 .3), but with an exception in 2000/01 , these differences were not significant 

(See Table 3.1 for data from the seasons 1998/99 and 2001/02 ). In the 4 dairy seasons 

analysed, high input systems had larger herds than intermediate and low input systems 
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(See Figure 3.4). Within each year there were not significant differences in herd 

breeding worth between high, intermediate and low input systems (See Table 3 .1 for 

data from the seasons 1998/99 and 2001 /02) . 

Figure 3.2: Average farm size (Eff. Ha), herd size and herd breeding worth between 1998/99 and 
2001/02. 
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In all 4 dairy seasons high input systems had heavier cows than intermediate 

and low input systems ( See Table 3.1 for data from the seasons 1998/99 and 200 1/02) 

But the difference in cow' s li veweight between high input and low input systems was 

not significant in 1999/00 . 

Figure 3.3 Farm size (Eff. Ha) in low, intermediate 
and high input farms. 

Figure 3.4: Average herd size (N cows) in low, 
intermediate and high input farms. 
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3.3.1.2.- Stocking Rate (cows/ha) and Comparative Stocking Rate (kg LWT/t 

DM) 

Between 1998/99 and 2001 /02, the average stocking rate in owner-operated 

dairy farms in New Zealand remained constant (See Figure 3.5). During this period, 

the average comparative stocking rate decreased significantly (See Figure 3 . 6). 

Figure 3.5: Average stocking rate, between 
1998/99 and 2001 /02 

Figure 3.6: Average comparative stocking rate, 
between 1998/99 and 2001 /02. 
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In al l 4 dairy seasons, hig h input systems had higher stocking rates than 

intermediate and low input systems (See Figure 3 . 7). However, the difference in 

stocking rate between systems was no t significant in 2001/02 (See Table 3 . 1). 

Figure 3.7: Stocking rate (cows/ha) in low, intermediate and high input farms. 
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There were no significant differences in comparative stocking rate between 

systems in 1999/00 and 2001/02 (See Figure 3.8). But in 1998/99 and 2000/01 , high 

input systems had significantly lower comparative stocking rates than low input 

systems (See Table 3 .1 for data from the seasons 1998/99 and 2001 /02) . 

Figure 3.8: Comparati\le stocking rate in low, intermediate and high input farms . 
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3.3.2.- MILKSOLIDS PRODUCTION 

Between 1998/99 and 2001 /02, there were significant increases in milksolids 

production per cow (See Figure 3 9), milksolids production per hectare (See Figure 

3. 10), and milksolids production per kg of liveweight. 

Figure 3.9: A\lerage milksolids 1>roduction per 
cow between 1998/99 and 2001/02. 
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Figure 3.10: A"erage milksolids production 1>er 
hectare between 1998/99 and 2001/02. 

900 

850 
I'll __ ___._-----1 .c 800 
~ 750 

_ . ....... ------
Cl ......... ... 700 

650 
1998/99 1999/00 2000/01 2001/02 

llliry Season 



High input systems had significantly higher (+13% - +18%) milksolids 

production per cow than intermediate and low input systems (See Table 3.1). 

Milksolids production per cow in high input systems was 44 to 46 kg MS higher than 

in low input systems (See Figure 3.11). 

Figure 3.11: Milksolids llroduction Iler cow in low, intermediate and high in1mt farms. 
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Between 1999/00 and 2001 /02, high input systems tended to have longer 

lactation lengths(+ 10 days in milk) than intermediate and low input systems. But the 

difference in lactation length was only significant in 2001 /02 (See Table 3.1) 

In all 4 dairy seasons, high input systems had higher milksolids production per 

kg of liveweight than intermediate and low input systems ( See Table 3. I for data from 

the seasons 1998/99 and 2001 /02). In intermediate input systems, milksolids 

production per kg of liveweight was intermediate between those of high and low input 

systems. 

High input systems had higher milksolids production per hectare than 

intermediate and low input systems (See Table 3. 1 ). The difference in milksolids 

production per hectare between high input and low input systems decreased from 210 

kg MS/ha in 1998/99 to 177 kg MS/ha in 2001/02 (See Figure 3.12). Milksolids 

production per hectare in intermediate input systems was intermediate between those 

of high and low input systems (See Figure 3.12). 
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Figure 3.12: Milksolids JJroduction Iler hectare in low, intermediate and high farms. 
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With an exception in 2001 /02, in which the difference was significant, there 

were not significant differences between systems in the estimated milksolids 

production per tonne of dry matter of feed offered in the farm (See Table 3. I). 

3.3.3.- REPRODUCTIVE C HARACTERISTICS OF THE HERD 

In all 4 dairy seasons, high input systems had higher replacement rates than 

intermediate and low input systems (See Table 3. 2 for data from the seasons 1999/00 

and 200 1/02), but the difference was only significant in 1998/99. Between 1998/99 

and 2001 /02, the average start of calving in high, intermediate and low input systems 

varied between 24th July and I st August. There were not sig nificant differences 

betweens systems in the average number of days from the start of calving to mean 

calving date (See Table 3. 2). 

Between 1999/00 and 2001 /02, high input systems tended to have higher 

number of cows induced than intermediate and low input systems, but the differences 

were not significant (See Table 3.2 for data from the seasons 1999/00 and 2001 /02). 

Although the differences were not significant, between 1999/00 and 2001 /02, the 

percentages of use of CIDR' s were higher in high input systems than in intermediate 

and low input systems (See table 3.2). There were not significant differences in the 

percentages of cows culled (late calvers or cows empty) among systems (See Table 

3.2 for data from the seasons 1999/00 and 2001 /02). 
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Table 3.2: Reproductive characteristics of dairy farms, in 1999/00 and 2001/02, according to their level 
of extra feed input per cow 1 

Farm Parameters 1999/00 L 2001/02 L 

Low input Int. input High input Low input Int. input High input 

· Number c;>f farms "'Pr 58 128 ' 5.1 43 _ 76 73 ~ ·.,.,..-. ·•··· ••:.:···- ,,,,,r--= L 

Replacement rate (%) 22% a 22% ao 23% D 22% a 23% a 25% a 

Spring planned start of calving date 24-Jul-98 26-Jul-98 30-Jul-98 24-Jul-01 26-Jul-01 26-Jul-01 

Days from start of calving to mean calving date ---- ---- ---- 22 a 23 a 22 a 

Cows induced (%) 6% a 8% a 8% a 5% a 4% a 5% a 

Use of CIDR's (%) 6% a 9% a 9% a 4% a 9% a 9% a 

Cows culled (late calvers or empty) 8% a 7% a 8% a 6% a 8% a 8% a 

l Feed input. supplements imported + winter grazing + maize grown on farm 
2 Values with different superscript letters are statistically different (it refers to statistical difference 
within each year only) 

3.3.4.- ESTIMATED PASTURE CONSUMED (t DM/ha) AND USE OF 

NITROGEN FERTILISER (kg N/ha) 

Between 1998/99 and 2001/02, the average estimated pasture consumed in 

dairy farms varied between 9. 9 and 10. 7 t DM/ha. In all 4 dairy seasons, there were no 

significant differences in estimated pasture consumed per hectare between low, 

intermediate and high input systems (See Table 3. 3 ). 

Table 3.3: Estimated pasture consumed per hectare (t DM/ha) and use of nitrogen fertiliser (kg N/ha) 
in dairy farms, in 1998/99 and 2001/02, according to their level of extra feed input !)Cr cow 1 

Farm Parameters 1998/99 L 2001/02 -;z 

Low input Int. input High input Low input Int. input High input 

Number of farms 58 128 51 43 76 73 
Estimated pasture consumed (t OM/ha) 9.7 a 10.0 a 10.0 a 11.0 a 11 .0 a 10.2 a 

kg N applied /ha/year 53 a 71 ao 85 D 67 a 84 a 116 --ri 

I Feed input. supplements imported + winter grazing + maize grown on farm 
2 Values with different superscript letters are statistically different (it refers to statistical difference 

within each year only). 

The average amount of nitrogen applied per hectare in owner-operated dairy 

farms increased from 66 to 92 kg/ha between 1998/99 and 2001 /02 . During this 

period, high input systems used significantly more nitrogen fertiliser per hectare than 

intermediate and low input systems (See Table 3 .3). The average amount of nitrogen 

fertiliser applied per hectare in intermediate input systems was intermediate between 

those of high and low input systems (See Figure 3.13). 
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Figure 3.13: Use of nitrogen fertiliser (kg N/ha) in low, intermediate and high input farms. 
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3.3.5.- SUPPLEMENTS MADE ON T HE FARM : hay, pasture silage, maize silage, 

crops (t OM/ha). 

Between 1998/99 and 2001 /02, 73% to 87% of dairy farms made supplement 

on-farm. During this period, the average amount of supplements made on farm 

increased from 469 kg DM/ha in 1998/99 to 767 kg DM/ha in 200 I /02. Of the farms 

that made supplements on farm, 97% to 100% made hay or pasture silage, and 

between I I% and 20% of dairy farm also grew maize for silage on the farm (8% to 

15% of all owner-operated dairy farms) . High input systems made more supplements 

on farm than intermediate and low input systems (See Table 3.4). 

The average amount of hay and pasture silage made on farm increased from 

374 to 634 kg DM/ha between 1998/99 and 2001 /02, but there were no significant 

differences among systems in the amount of hay and pasture silage made on farm ( See 

Table 3.4). 
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Table 3.4: Supplements made on farm (kg DM/ha) and feed imported per hectare (kg DM/ha) in dairy 
farms, in 1998/99 and 2001/02, according the their level of extra feed in1mt l)er cow 1 

Farm Parameters 1998/99 L 2001/02 L 

Low input Int. input High inpu Low input Int. input High input 

Number of farms 58 128 51 43 76 73 
Supplements made on fann ,, 

Hay and silage made on farm (kgDM/ha) 399 d 357 d 490 d 728 d 568" 669 " 
Farms that made maize silage (%) 2% -' 5% 20% 0% 12% 26% 
Maize silage made on farm (kg DM/ha) --- 671 1078 0 604 944 
Supp. made on farm (kg DM/ha) 376 " 411 " 860 ° 728 " 635 a 955 D 

Feed importeg_ _ 
" "'- -

Farms that imported supplements(%) 52% 93% 100% 53% 87% 95% 
Supplements imported (kg DM/ha) 0 53 a 402 D 1115 C 50 " 514 u 1715 ~ 

Farms that use winter grazing (%) 2% " 43% 69% 0% 28% 74% 
Winter grazing (kg OM/ha) --- 455 1120 0 513 880 
Total feed imported (kg OM/ha) ~ 53 " 574 u 1884 ~ 50 d 630 ° 2336 ~ 

Total feed imported per cow (kg DM/cow) 22 " 217 ° 667 ~ 20 " 242 ° 863 C 

Total extra feed input per cow (kg DM/cow) 22 " 229 ° 737 ~ 20 " 250 ° 943 C 

l Extra feed input . supplements imported + winter grazing + maize grown on farm 
2 Values with different superscript letter are statistically different (it refers to statistical difference 

within each year only) . 
3 Supplements imported: hay and pasture silage , maize silage , grains, meals, other feeds . 
4 Total feed imported = supplements imported + winter grazing . 
5 1 farm 

3.3.6.- Total Feed imported (Supplements and winter grazing) 

Between 1998/99 and 2001 /02, 90% to 95% of farms imported some extra 

feed as supplements or winter grazing. 

Between 1998/99 and 2001/02, approximately 50% of low input farms 

imported 44 to 54 kg DM/ha of feed (See Table 3.4). Since only one low-input farm 

used winter grazing (in 1998/99), the use of grazing-off during winter cannot be 

considered as a practised in most low input systems. 

Between 1998/99 and 2001/02, intermediate input systems imported from 574 

to 630 kg DM/ha of feed ; and high input systems from 1884 to 2336 kg DM/ha (See 

table 3.4). 
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3.4.- DISCUSSION 

3.4.1 PHYSICAL CHANGES IN NEW ZEALAND DAIRY FARMS 

BETWEEN 1998/99 AND 2001/02 

Since dairy farms in ProfitWatch were not the same in all 4 dairy seasons, it is 

difficult to make conclusions about trends over time, since they cannot be completely 

accurate. The increases in average farm size and herd size between 1998/99 and 

2001 /02 are trends that have been observed since the early 1970s and 1980s, 

respectively (LIC, 2003). The increase in average herd breeding worth between 

1998/99 and 2001/02 is also a trend that has been observed from around 1987 (LIC, 

2003). Table 3.5 shows a comparison of the data found in this study with the data 

published in Dairy Statistics. However, these comparisons should be analysed with 

caution since data published in Dairy Statistics are averages of different farm 

operating structures ( owner operators and sharemilkers). 

Table 3.5: Comparison of farm size, herd size, stocking rate, kg MS/cow and kg MS/ha found in 
this stud~- with data from dair)' Statistics (LIC, 2003). 

Farm Parameters 1998/99 2001 /02 

In this study Dairy Statistics In this study Dairy Statistics 

Farm size (Eff. Ha.) 84 91 89 103 

Herd size (N cows) 212 229 229 271 

Stocking rate 2.64 2.67 2.62 2.67 
kg MS/cow 270 256 319 307 

kg MS/ha 711 684 837 824 

Lactation length (days) --- 266 263 268 

The increase in average farm size between 1998/99 and 2001/02 was probably 

the reason why the average stocking rate remained relatively constant during this 

period of time despite increases in average herd size. Although there was a small 

increase in the average liveweight of the cows between 1998/99 and 2001/02, it is 

difficult hypothesise about changes in liveweight of the cows over these years. This is 

because liveweight of the cows is an estimated measure (See section 3.2.1 .4.A.4) . 
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The decrease in average comparative stocking rate between 1998/99 and 

2001/02 suggests that dairy farmers increased the feeding level of their herds in recent 

years. But the accuracy of this conclusion is influenced by the reliance on estimated 

body liveweight and dry matter. 

The increase in milksolids production per cow and per hectare between 

1998/99 and 2001/02 is a trend that has been reported since 1992/93 (LIC, 2003) . 

Between 1998/99 and 2001 /02, there were no significant differences in the 

average planned start of calving in spring. This is because in New Zealand, dairy 

farmers try to synchronise the peak of lactation with the peak of pasture growth rate in 

October (Holmes et al. , 2002) . 

The increase in the use of nitrogen fertiliser over these years can be associated 

with the increase in milksolids payout. This is because the use of nitrogen fertiliser is 

one of the cheapest options to increase feed supply in the dairy farm (McGrath et al. , 

1998) . Although in all 4 dairy seasons there were no significant increases in the 

average amount of pasture consumed per hectare, it is difficult to make a conclusion 

since the amount of pasture consumed per hectare is an estimated value . The increase 

in the amount of pasture conserved on farm (kg DM/ha) over these years can be 

associated with the increased use of nitrogen fertiliser. But the lower amount of 

pasture conserved on farm in 1998/99 can also be the result of adverse weather 

conditions in that year (drought) . 

The increases in the average amounts of maize silage made on farm and 

supplements imported (conserved pasture, maize silage, meals, grains, other feeds) 

during the period of study can be associated with the increases in milksolids payout 

during these years. 
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3.4.2 COMPARISON OF PHYSICAL FARM PARAMETERS OF ITTGH AND 

LOW INPUT DAIRY SYSTEMS 

The increase in the proportion of high input farms between 1998/99 and 

2001 /02 was probably associated with the increase in milksolids payout from 

$3.58/kg MS (1998/99) to $5.30/kg MS (2001/02) . 

3.4.2.1 GENERAL FARM DATA 

3.4.2 .1.1 Herd breeding worth (BW) 

The reason why there was no significant difference on average herd 

BW between low, intermediate and high input systems can be associated with 

the hig h use of artificial breeding (80%-85%) in all dairy farms in New 

Zealand (UC, 2003). The increase in BW over time, in all 3 systems, suggests 

that dairy farmers are trying to increase the genetic merit of their herds. 

3.4.2 .1.2 Liveweight of the cows (kg) 

The difference in cow liveweight between low and high input systems 

can be due to the higher level of feeding of the cows in high input farms . 

However, thi s is just an assumption since the average liveweight of the cows 

in each feed input system can also have been influenced by breed (e.g . more 

Jerseys cows in low input farms) (See section 3 .2. 1 .4.A.4) . Since there were 

no significant differences in the estimated pasture consumed per hectare 

between low and high input systems, it is probable that the extra feed offered 

to the cows in high input systems may have also contributed to increase body 

liveweight. This is because during the partition of nutrients in the body a 

proportion of the energy is utilised for maintenance, body weight gain and 

pregnancy (Holmes et al. , 2002). 
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3.4.2.1.3 Stocking rate ( cows/ha) 

In low input systems, pasture production per hectare determines the 

number of cows that can be fed per hectare. Since high input systems had 

higher feed supply per hectare (pasture + extra feed) than intermediate and low 

input systems, their stocking rates were also higher in order to maximise feed 

utilisation. This is because milksolids production and farm profitability are 

influenced by the synchrony between feed demand and feed supply (Howse 

and Leslie, 1997; Holmes, 2000) 

The average stocking rates in the 3 systems described in this study 

were lower than the stocking rates in the 8 farmlets of the 1.75 tMS/ha trial at 

Dexcel (Macdonald, 1999). 

3.4 .2.1.4 Comparative stocking rate (kg LWT/t DM) 

In the present study the actual feed intake per cow was not measured, 

but it is likely that it was higher for cows in high input farms as assessed by 

their higher milksolids production per cow. This is because high input farms 

had lower comparative stocking rates than low input farms . Penno (1999) 

found that the optimum comparative stocking rate for maximum EFS/ha 

varied between 81 and 85 kg LWT/t DM. With the exception of 1998/99, high 

input systems had a comparative stocking rate within the range suggested by 

Pen no (1999). In three dairy seasons ( 1998/99, 1999/00, 2000/01 ), low input 

systems had a comparative stocking rate higher than the optimum suggested 

by Penno (1999) for maximum EFS/ha. 
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3.4.2.2 MILKSOLIDS PRODUCTION 

Since there were not significant differences in herd breeding worth between 

systems, differences in milksolids production per cow between high and low input 

systems are mainly due to the level of feeding of the cows in these systems. This 

statement is further supported by the higher kg MS/kg L WT observed in high input 

systems. This expression is used because it reduces variations due to differences in 

liveweight between different breeds (Glassey, 2001 ). 

The increase in lactation length is one of the ways in which the use of extra 

feed can increase milksolids production per cow (Holmes et al. , 2002). In this study, 

the difference in lactation length between high and low input systems was small (0 to 

11 days) compared to other works in which the use of extra feed increased lactation 

length by 54, 60 and 74 days (Pinares and Holmes, 1996; Penno et al. , 1999). The 

short difference in lactation length between low and high input systems in this study 

can be because the values in this study are averages of a group of farms with different 

systems and efficiency of management. 

The combination of high stocking rates, high milksolids production per cow 

and slightly longer lactation lengths determined higher milksolids production per 

hectare in high input farms (See Table 3.1 ) . Other studies have also reported higher 

milksolids production per hectare in high input systems than in low input systems 

(Macdonald, 1999; Van de Poe!, 1997). 

3.4.2.3 REPRODUCTIVE CHARACTERISTICS OF THE HERDS 

Although earlier calving dates can be possible with the use of supplementary 

feed (Holmes et al. , 2002), the results found in this study suggests that high input 

farms were no utilising the extra feed to achieve early calving dates . The planned start 

of calving in low intermediate and high input systems was in late winter early spring 

(24th Jul - 1st Aug) . This is within the range of planned start of calving published in 

Dairy Statistics (UC, 2003). The average days from start of calving to mean calving 

date (22-23 days in 2001/02) suggest that on average most of the herd calves within 6-
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7 weeks, in all 3 feed input systems. This data agrees with the average days from start 

of calving to mean calving date published in Dairy Statistics (LIC, 2003). 

3.4.2.4 ESTIMATED PASTURE CONSUMED AND USE OF NITROGEN 

FERTILISER 

Although there were no significant differences in estimated pasture consumed 

per hectare between systems, it is difficult to reach a conclusion from this data since 

the actual pasture consumed was not measured. Pasture consumed in this study is an 

estimate based on the total energy requirements of the cow and the energy supplied by 

the feed imported (See Appendix 2.8) . The difference between the energy 

requirements of the cow and the energy supplied by the extra feed is attributed to 

pasture consumed . Howse and Leslie (1 997), reported an average estimated pasture 

consumed of 13 . 7t DM/ha in Taranaki dairy farms, which is higher than the average 

pasture consumed per hectare in low, intermediate and high input systems in this 

study (9-11 t DM/ha) . This difference can be due to the fact that the data in this study 

is the average of all the regions in New Zealand . 

High input systems used more nitrogen fertiliser than low input systems (+32 

to +49 kg N/ha) . This can be due to the fact that nitrogen fertiliser is usuall y a cheap 

source of extra feed (Holmes et al., 2002). Van der Poel (1 996) and Jamieson (1 996) 

also reported increases in the use of nitrogen fertiliser with the intensification of their 

systems. 

3.4.2.5 SUPPLEMENTS MADE ON FARM AND FEED IMPORTED 

In this study, there were no significant differences in the amount of hay and 

pasture silage made on farm between high and low input systems (See Table 3.4). 

Although high input systems used more nitrogen per hectare than low input systems, 

their higher stocking rates probably also limited the amount of pasture that can be 

conserved on farm . 
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Since maize grown on farm and feed imported was the basis for the criteria of 

classification of the systems, it is not appropriate to make comparisons between 

systems in relation to the amount of feed made on farm or feed imported . 

3.5.- CONCLUSIONS 

3.5.1 High input systems had higher stocking rates, lower comparative stocking 

rates, higher milksolids production (per cow and per hectare) and higher use of 

nitrogen fertiliser per hectare than intermediate and low input systems. 

3.5.2 There were no significant differences in replacement rate, calving date, and the 

percentages of cows induced, use of CIDR' s and cows culled (late calvers or 

empty) between low, intermediate and high input systems. 

3.5.3 There were no significant differences in the estimated pasture consumed per 

hectare between the 3 feed input systems. 

3. 5.4 The importation of extra feed into the dairy system requires the physical 

adaptation of the system. In all dairy systems, management should be oriented 

to maintain a synchrony between feed demand of the herd and feed supply. 

3.5 5 Stocking rate should be high enough to maximise the utilisation of pasture 

grown in the farm and extra feed . 

3.5 .6 The inclusion of extra feed into the dairy system can result in higher feeding 

levels of the cow (lower comparative stocking rates) and heavier cows. 

3.5.7 The inclusion of extra feed into the dairy system results in higher milksolids 

production per hectare. This is associated to the increases in mi lksolids 

production per cow and stocking rate. 
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CHAPTER4 

FINANCIAL CHARACTERISTICS OF LOW INPUT AND 

HIGH INPUT PASTURE-BASED DAIRY SYSTEMS 

ABSTRACT 
In the last few years there has been major debate about the profitability of dairy 

farms with low input and high input of extra feed in New Zealand. Since high input 

farms have higher milksolids production per hectare it is possible that their financial 

performance is also higher than in low input systems. This study aimed at describing 

the financial characteristics of New Zealand dairy farms with low and high input of 

feed. Data from ProfitWatch (915 owner-operated dairy farms) corresponding to the 

dairy seasons 1998/99, 1999/00, 2000/0 1, 2001 /02 were analysed. The data was 

classified according to the dairy season and feed imported per cow (low input systems 

<50kg OM/cow, intermediate input system 50-500 kg OM/cow, and high input 

systems >500kg DM/cow). ln thi s study, the definition of extra feed comprised 

supplements imported, wi nter grazing and maize silage made in the farm. During the 

period of study milksolids payout increased from $3 .58/kg MS in 1998/99 to $5.30/kg 

MS in 2001 /02 . Hig h input systems had significantly higher gross farm income per 

hectare than low input systems ($3287/ha vs $2374/ha in 1998/99, and $5377/ha vs 

$4362/ha in 2001 /02). This is because hig h input systems had higher incomes per 

hectare from the sale of milkso lids and stock than low input systems. Farm working 

expenses per hectare were also significantly higher in hig h input systems ($2519/ha vs 

$1760/ha in 1998/99, and $3259/ha vs $2187/ha in 2001/02). High input farms had 

higher cost of labour, feed, fertilisers and overheads than low input farms. As 

consequence, the EFS/ha of high input and low input systems were not significantly 

different ($550/ha vs $474/ha in 1998/99 and $1902/ha vs $1849/ha in 2001 /02). In 

all 4 dairy seasons, there were not significant differences in the percentages of return 

on assets and return on equity between low, intermediate and high input systems. 

These results show that between 1998/99 and 2001/02, although differences in farm 

income and expenditure between low, intermediate and high input systems, they all 3 

were equally profitable. 



4.1 INTRODUCTION 

New Zealand, the majority of dairy systems are characterised by their low feed 

input, low-costs of production and seasonal mi lk production. These low-cost systems 

are necessary due to the relatively low and variable milk price. However these 

systems also limit milksolids production per cow and per hectare (Kolver, 2000) and, 

consequently, farm profitability. 

In the last FWE years there has been considerable debate over the profitability 

of low input and high input dairy farms in New Zealand. Studies have shown that low 

feed input farms (all-pasture farms) can be highly profitable (Penna et al., 1996; 

McGrath, 1997; Armer, 2000; Kuriger, 2002). Similarly, some studies have also 

showed that high input farms can also be hig hly profitable if managed properly, 

physically and financially (Yan der Poe!, 1996; Moore, 2000; Roche and Reid, 2002). 

Generating a high farm income per hectare is the first step to achieve high 

farm profit (Leslie, 200 1 ) . Since gross farm income per hectare is mainly determined 

by milksolids production per hectare (Howse and Leslie, 1997), increases in 

milksolids production per hectare can potentially increase farm profitability. The input 

of extra feed into pasture-based dairy systems can potentially increase farm 

profitability through increases in milksolids production per cow and per hectare. 

In recent years, dairy farmers have increased the amount of feed offered to 

their herds (kg DM/cow), and the amount of money spent on feed purchased, with the 

aim of increasing milksolids production per cow and per hectare (Attrill and Miller, 

1996, MAF, 2001). In 1989/90, the expenditure on pastures and supplements was 

23% of the total variable costs; but in 1999/00, it was 30% of the total variable costs 

(Leslie, 2001 ). The use of supplementary feeds increases the cost of milksolids 

production directly and indirectly (Hurley, 1995: In Holmes, 2000). High feed input 

systems can be profitable if the income from the marginal milksolids response to the 

extra feed is hig her than the increase in farm expenses associated with the use of extra 

feed (Van der Poe!, 1996). The financial success of high input systems will be 
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influenced by factors like labour efficiency, high milksolids production per hectare 

and pasture utilization (Leslie, 2001 ). 

The objective of this paper is to describe the financial characteristics of low, 

intermediate and high feed input dairy farms in New Zealand. This information will 

contribute to understand the way in which the use of extra feed is affecting the 

profitability of dairy farms in New Zealand. 

4.2 MATERIALS AND METHODS 

4.2.1 MATERIALS 

See section 3.2.1 in chapter 3 (Page 43). 

4.2.2 METHODOLOGY 

4.2.2.1 DATA MANAGEMENT 

4.2.2.1. 1 Classification of the data by season 

See section 3.2.2.1.1 in chapter 3 (Page 44) 

4.2.2.1.2 Classification of the data according to operating structure 

See section 3.2.2.1.2 in chapter 3 (Page 44) 

4.2.2.1.3 Classification of the data according to extra feed input (kg DM 

extra feed/cow) 

See section 3.2.2.1.3 in chapter 3 (Page 44) 
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4.2.2.l.4 Financial parameters studied 

4.2.2.l.4.A Gross farm income per hectare (GFl/ha): 

4.2.2.1.4.A. l Income from the sale of milksolids ($/ha): It 

represents the income from the sale of milk for processing (It does not 

include winter milk premium). This value is obtained directly from the 

accounts of the farm (ProfitWatch, 1999) and then is adjusted to the 

average milksolids payout of the season (See Appendices 4 .1 and 4 .2). 

This procedure is necessary to decrease differences due to milksolids 

payout between dairy companies. 

4.2.2.1.4.A.2 Net stock income ($/ha): It represents the income 

from the sale and purchase of stock. Stock income comes from the sale 

of females stock (cows or heifers), bobby calves, dairy beef and bulls 

used for mating (ProfitWatch, 1999). Stock purchases include the 

purchase of bulls for mating (Profit Watch, 1999). 

Net stock income does not include change in stock numbers 

(ProfitWatch Database, 2003) . To minimise the effect of change in 

stock numbers on stock income, the stock adjustment used for the 

estimation of EFS/ha (See Appendix 4. 14) will be included in the 

calculation of stock income (See Appendix 4.3). This procedure will 

reflect more accurately the stock income in dairy farms. 

4.2.2.1.4.A.3 Gross farm income ($GFl/ha): It refers to the total 

income from the dairy business only (See Appendix 4.4). GFI also 

includes other dairy income such as sale of surplus supplements 

(ProfitWatch, 1999). It does not include stock adjustment, dividends, 

shares, interest, house rent and other incomes received from leased 

land or cow (ProfitWatch, 1999). 
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4.2.2.1.4.B Farm Working Expenses per hectare (FWE/ha): 

For the calculation of Farm Working Expenses per hectare, the sum of 

total animal costs, feed costs, fertiliser costs, and overhead costs in the farm is 

divided by farm size. Farm working expenses does not include labour 

adjustment nor interest payments. 

For the calculation of FWE/kg MS, labour costs (including labour 

adjustment)/kg MS and FWE excluding labour/kg MS, the total va lues of each 

group were divided by the total milksolids production of the farm. 

4.2.2.1.4.B.1 Animal costs 

4.2.2.1.4.B.1.1 Labour costs ($/cow): It refers to the 

expenditure on labour. The estimation of labour costs (See 

Append ix 4 .5) include wages paid to employed staff (including 

insurance and allowances), and the labour adjustment used for 

the estimation of EFS/ha (See Appendix 4 . 1 I and Appendix 

4. 12) to account for all unpaid labour in the farm. 

Wages costs are taken directly from the accounts (ProfitWatch, 

1999). Cases of unpaid labour can occur when the farmer is the 

manager of the farm or when there are family members who 

work in the farm but their wages do not appear in the accounts. 

The number of labour units in the farm is found by dividing the 

number of hours staff work on the farm by 2400. This is 

because 2400 hours per year is the expected number of hours a 

labour unit should work in the dairy farm (ProfitWatch, 1999). 

The number of cows per labour unit is found by dividing herd 

size by the number of labour units in the farm (ProfitWatch, 

I 999). 
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4.2.2.1.4.B.1.2 Other animal costs ($/cow): It refers to the 

costs of animal health, herd improvement, farm dairy and 

electricity (See Appendix 4.6). These values can be obtained 

directly from the accounts or can be calculated by adding the 

costs of items associated with each category. 

Animal health costs include the health costs of the entire 

dairy herd. It also includes health costs of youngstock grazing 

off if the farmer pays for it (Profit Watch, 1999). Costs of herd 

improvement are associated with breeding and herd testing 

(ProfitWatch, 1999). 

Dairy shed costs compnse the costs of rubberware, 

detergents and teat spray when teat spray costs are not 

separated in the accounts (ProfitWatch, 1999) Electricity costs 

refer to the electricity costs of the dairy business: farm dairy 

and stock water supply (ProfitWatch, 1999). 

4.2.2.1.4.B.2 Fertilisers and Feed costs 

4.2.2.1.4.B.2.l Fertiliser costs ($/ha): It comprises the costs of 

all fertilisers used in the dairy unit (See Appendix 4.7) . It also 

includes fertiliser costs of the run-off, if the farmer owns one 

(ProfitWatch, 1999). 

4.2.2.1.4.B.2.2 Feed costs ($/ha): It refers to all the costs 

associated with feed supplied to the herd (See Appendix 4 .8). 

The costs of supplements made on farm comprise the 

expenses associated with harvesting supplements on the dairy 

unit (ProfitWatch, 1999). It also includes the costs of 

supplements made on the run-off if the farmer owns one 

(ProfitWatch, 1999). The cost of supplements purchased 
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includes the cost of all bought-in feed, including dog food 

(ProfitWatch, 1999). The costs of grazing off comprise winter 

grazing and youngstock grazing off farm (Profit Watch, 1999). 

The costs of crop and regrassing refer to all cropping and 

regrassing done on the dairy unit and in the runoff, if the far mer 

owns one (ProfitWatch, 1999) . 

4.2.2.1.4.B.3 Overhead costs ($/ha): It compnses fixed costs 

associated with the dairy business (See Appendix 4 .9). It also includes 

overhead costs of the run-off, if the farmer owns one (ProfitWatch, 

1999). To eliminate differences due to run-off lease, the run-off 

adjustment will be included in the calculation of overhead costs. 

Vehicle costs refer to the expenses associated with vehicles 

used in the dairy business only (ProfitWatch, 1999). Repair and 

maintenance costs include the costs of shelter trees (ProfitWatch, 

1999). Freight costs for stock and food excludes costs from outside the 

dairy business such as transport of the herd from the North to the South 

Island (ProfitWatch, 1999). 

Administration costs also include farm consultant fees , phone 

expenses, subscription to farming publications, accountancy fees and 

other administrative work associated with the dairy business 

(Profit Watch, 1999). Standing charges refer to the costs of rates, farm 

insurance, ACC (ProfitWatch, 1999). Other costs refer to expenses 

made on other items that relates to the dairy operation (Protective 

clothing for example) (Profit Watch, 1999). 

4.2.2.1.4.C Indicators of financial performance 

4.2.2.1.4.C.1 Economic Farm Surplus per hectare ($EFS/ha): It is 

the operating profit left after farm working expenses are subtracted 

from gross farm income and adjustments for depreciation, labour, run­

off and stock numbers are made (See Appendix 4.10). 
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The adjustment for depreciation is taken from the accounts of the 

farm (ProfitWatch, 1999). Costs associated with personal use are not 

considered (ProfitWatch, 1999). It comprises depreciation of assets 

related to the dairy business only. 

The adjustments for labour are made taking into account the 

position of the person in the farm (Profit Watch, 1999). The manager' s 

wage is determined by the number of cows in the farm (See Appendix 

2 .11 ). For farms with 200 cows or less, or 440 cows or more, a 

minimum or maximum wage is determined, respectively, according to 

the employment market. 

The value of other unpaid labour is determined by the estimated 

hours worked by that staff and the average annual staff wage (See 

Appendix 4. 12). 

The adjustments for run-off are applied to all farmers who own 

run-offs This adjustment is based on lease prices of run-offs in the 

region (ProfitWatch, 1999). When lease prices of are not known, the 

run-off adjustment is 5% of the market value of the runoff, according 

to the class of land in the region (See Appendix 4.13) . 

The stock adjustment is made based on the opening and closing 

stock numbers, and the market value of the stock (See Appendix 4 . 14 ). 

4.2.2.1.4.C.2 Percentage of Return on Assets (%RoA) (Excluding 

capital appreciation): It measures the return of the dairy business on 

the capital invested on the farm (See Appendix 4.15) . 

4.2.2.1.4.C.3 Percentage of Return on Equity (%RoE): It measures 

the return of the dairy business on the owner' s capital invested on the 

farm (See Appendix 4 .16). 
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4.2.2.1.4.D Cost of production 

4.2.2.1.4.D.1 Variable costs per hectare ($/ha) and per kg of 

milksolids ($/kg MS): They refer to the variable costs (animal costs 

excluding labour adjustment, fertiliser costs and feed costs) made per 

hectare or per kg MS (See Appendix 4.17). 

4.2.2.1.4.D.2 Fixed costs per hectare ($/ha) and per kg of 

milksolids ($/kg MS): They refer to the overhead costs made per 

hectare or per kg MS( See Appendix 4.18). 

4.2.2.1.4.D.3 Total cost of milksolids production ($/kg MS): It 

refers to the cost of producing 1 kg of milksolids. In the calculation of 

milksolids production costs the opportunity cost of capital has also 

been included (See Appendix 4 . 19). 

4.2.2.2 STATISTICAL ANALYSIS 

See section 3.2.2.2 in chapter 3 (Page 50) . 
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4.3.- RESULTS 

The physical characteristics of low, intermediate and high input systems were 

shown in Table 3.1, Table 3.2, Table 3.3 and Table 3.4. Table 4. l shows the financial 

characteristics of the 3 feed input systems in 1998/99 and 2001 /02. 

Table 4.1: Financial characteristics of dairy farms, in 1998/99 and 2001/02, according to their level of 
f d . I extra cc IOl}Ut . 

Farm Parameters 1998/99 " 2001/02 < 

Low input Int. input High inpu Low input Int. inpul High inpul 

Number of farms 58 128 51 43 76 73 

Gross Farm Income 
Milksolids payout ($/kg MS) 3.58 3.58 3.58 5.30 5.30 5.30 
Income from the sale of milksolids ($/ha) 2183 • 2585 D 3004 C 3941 • 4251 a 4888 D 

Stock income ($/ha) 0 201 • 235 dD 280" 471 • 540 dU 594--,,-

Gross Farm Income per hectare ($/ha) 2374 • 2821 D 3287 C 4362 a 4679 a 5377 D 

Farm Working Expenses 
Animal costs 
Labour units per year 1.7 d 2.0 D 2.0 D 1.9--.- 2.0 a 2.2 a 

Average number of cows per labour unit 111 • 114 • 119 d 113 • 114 d 111 • 

Labour cost ($/cow)· 227 d 230 3 244 a 307 a 314 a 316 • 
Animal health ($/cow) 42 d 44 d U 50 " 51 d 58--.- 69--,,-

Herd improvement ($/cow) 25 a 26 • 27 a 26 • 27 • 30 D 

Farm dairy and electricity ($/cow) 59 d 60 3 65 a 62 a 61 a 72 D 

Total animal costs excluding labour ($/cow) ~ 126 a 130 • 142 D 139 a 146 • 171 " 
f:ertilisers and feed costs 
Fertilisers ($/ha) 240 d 280 " 322 C 330--.- 378--,,- 428-,,-

Supplements purchased ($/cow) 24 3 54 D 94 C 62 a 105 D 185 C 

Winter cow grazing off ($/cow) 0 d 33 " 43 C 0 29 D 42 C 

Crop and regrassing ($/cow) 5 a 8 • 15 D 6 a 8 • 15 --,,-

Total feed costs per cow ($/cow) v 57 • 117 D 156 C 105 a 153 D 265 C 

Total feed costs per hectare ($/ha) 0 143 304 437 263 398 716 

Oyerhead costs ---
Repair and Maintenance costs ($/ha) 127 d 137 d U 163 D 226--.- 243 • 289 D 

Vehicles costs ($/ha) 93 • 106 ao 117 ° 112 a 144 D 156 D 

Other overhead costs 469 a 529 a 675 D 555 a 602" 757 C 

Total overhead costs ($/ha) 689 • 772 a 955 D 893 a 989 D 1202 C 

Farm Working Expenses per hectare ($/ha) 1265 a 1601 D 1945 C 1735 " 2063 D 2675 C 

FWE per cow ($/cow) 526 d 608" 691 C 683" 797-,, 993 C 

FWE per kg MS ($/kg MS) 2.15 • 2.22 ao 2.38 D 2.32 a 2.59 D 2.93 C 

FWE excluding wages per kg MS ($/kgMS) 1.92 a 1.96 a 2.10 ° 2.02 a 2.28 D 2.60 C 

Labour costs per kg MS ($/kg MS)· 0.94 • 0.85 d 0.86 d 1.07--. 1.02 ao 0.94 D 

Exp. On feed /total farm exp. (%) 0 11% 19% 22% 15% 19% 27% 

Cash Surplus ($/ha) 1088 d 1191 dU 1321 D 2627 • 2616 • 2707 a 

EFS per hectare at actual payout ($/ha) 474 • 534 • 550 • 1849---,, 1926 • 1902 " 
EFS ($/ha) at $5.30/kg MS 1489 a 1740 D 1952 C 

EFS ($/ha) at $3.58/kg MS 585 d 553" 330--,,-

Feed input. supplements imported + wmter grazing + ma12e grown on farm 
2 Values with different superscript letter are statistically different (it refers to statistical difference between systems within 
each year only). 
3 Stock income = net stock income + stock adjustment 
• Labour costs = wages + labour adjustment. (family unpaid labour) 
5 Total animal costs excluding labour ($/cow) = Animal health, herd improvement, farm dairy and electricity 
6 It comprises the costs of supplements made on farm (crop and regrassing), supplements purchased, winter grazing-off 
and young stock grazing. Total feed costs per hectare are estimations based on feed costs per cow and the average 
stocking rate for each system and year. 
7 Freight, weed and pest control, administration, standing charges, run-off lease and other expenses. 
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Since 1998/99 and 2001 /02 were the extremes of the dairy seasons in study, in 

terms of period and milkso lids payouts, the descriptions of the systems were mainly 

based on these dairy seasons . But differences between the other dairy seasons will be 

stated in the description of the results. 

4.3.1.- Gross Farm Income per hectare ($GFI/ha) 

Between 1998/99 and 200 I /02, the average GFI/ha in owner-operated dairy 

farms increased by 57%, from $2787/ha in 1998/99 to $4876/ha in 2001/02 (See 

Figure 4 .1 ). 

Figure 4.1: AYerage gross farm income per hectare, 
between 1998/99 and 2001 /02. 

Figure 4.2: Gross farm income per hectare in low, 
intermediate and high input. 
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ln all 4 dairy seasons, high input systems had significantly higher GFl/ha than 

intermediate and low input systems (See Figure 4 .2). GFl/ha of intermediate input 

systems was intermediate between those of high and low input systems (See Figure 

4.2). 

During the 4 dairy seasons, high input systems had significantly higher stock 

income than low input systems (See Table 4 .1 ) . Stock income in intermediate input 

systems was intermediate to those of low input and high input systems (See Table 

4 .1). 
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4.3.1.1 Income from the sale of milksolids ($/ha) 

Between 1998/99 and 2001 /02, the average milksolids payout increased by 

40%, from $3 .58 to $5.30/kg MS. This increase in milksolids payout caused a 

significant increase in the average income from the sale of milksolids in all 3 feed 

input systems (See Table 4 .1 ). In all 3 systems, 90% to 92% of GFI/ha came from the 

sale of milksolids. 

In all 4 dairy seasons, high input systems had significantly higher income from 

the sale of milksolids than intermediate and low input systems (See Table 4 .1 ). 

4.3.2 Farm Working Expenses per hectare ($FWE/ha) 

Between 1998/99 and 2001 /02, the average FWE/ha in owner-operated dairy 

farms increased by 34%, from $1614/ha in 1998/99 to $2162/ha in 2001 /02 (See 

Figure 4 3). 

Figure 4.3: A,·erage farm working expenses per 
hectare between 1998/99 and 2001 /02. 
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Figure 4.4: Farm working expenses per hectare in 
low, intermediate and high in11Ut s~·stems. 
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In all 4 dairy seasons, high input systems had significantly higher FWE/ha 

than intermediate and low input systems ( See Figure 4.4). During this period, FWE/ha 

in intermediate input systems were intermediate between those of high and low input 

systems (See Figure 4.4). FWE/ha increased to a greater extent on the high input 

systems, so that the difference in FWE/ha between low and high input systems 

increased from $680/ha in 1998/99 to $940/ha in 2001 /02 (See Table 4.1 ). 
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In all 4 dairy seasons, high input systems had significantly higher FWE/cow, 

FWE/kg MS and FWE/kg MS (excluding labour) than low input systems (See Table 

4 . 1, Figure 4.5 and Figure 4 .6). FWE/cow, FWE/kg MS and FWE/kg MS (excluding 

labour) in intermediate input systems were intermediate to those of low and high input 

systems (See Table 4 .1, Figure 4.5 and Figure 4 .6) . 

Figure 4.5: FWE/kg MS in low, intermediate and 
high input systems. 

Figure -t6: FWE/kg MS (excluding labour) in 
low, intermediate and high in1>Ut systems. 
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4.3.2.1 Animal costs ($/cow): labour (wages+ labour adjustment), animal 

health, herd improvement, farm dairy and electricity expenses 

Between 1998/99 and 2001 /02, the average labour costs in owner­

operated dairy farms increased from $233/cow to $314/cow. During the same 

period, the average animal costs excluding labour (animal health, herd 

improvement, farm dairy and electricity) increased from $ 131 /cow to 

$ 155/cow. 

Although the differences were not significant in 1998/99 and 2000/01 , 

high input systems had higher labour units per year than intermediate and low 

input systems in all 4 dairy seasons ( See Table 4.1 ) . There were not significant 

differences between systems in the number of cows per labour unit (See Table 

4 .1). 

There were no significant differences in labour costs per cow between 

systems, in all 4 dairy seasons (See Table 4 . 1 ). But when labour costs were 
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expressed per kg MS, high input systems had lower labour costs than low 

input systems (See Figure 4 .7), but the differences were significant only in 

2000/01 and 2001 /02 (See Table 4 .1). 

Although in all 4 dairy seasons the average animal costs ( excluding 

labour) were higher in high input systems than in low input systems (See 

Figure 4.8), the differences were significant only in 1998/99 and 2001 /02 (See 

Table 4 .1). 

Figure -t.7: Labour costs per kg MS in low, 
intermediate and high input systems. 

Figure -t.8: Animal costs excluding labour 
(animal health, herd improl'ement, farm dairy 
and electricity) in low, intermediate and high 
input s~•stems. 
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4.3.2.2 Fertiliser costs 1($/ha) and Feed costs 2 ($/cow) 

Between 1998/99 and 2001 /02, fertiliser costs in owner-operated dairy 

farms increased from $278/ha to $384/ha. During this period, feed costs 

increased from $120/cow to $184/cow. 

With the exception of 1999/00, high input systems had significantly 

higher fertiliser costs than low input systems (See Figure 4 . 9). Fertiliser costs 

in intermediate input systems were intermediate to those of low input and high 

input systems (See Figure 4.9). 

1 Fertiliser costs: N, P, K, S, and other fertilisers. 
2 Feed costs: supplements made on fann, supplements imported, winter grazing-off, youngstock 

grazing-off, crop and regressing. 
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In all 4 dairy seasons, high input systems had significantly higher feed 

costs than intermediate and low input systems (See Figure 4. 10). 

Figure 4.9: Fertiliser costs ($/ha) in low, 
intermediate and high input systems. 

Figure -U O: Feed costs in low, intermediate 
and high input systems. 
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4.3.2.3 Overheads costs per hectare ($/ha) 

Between 1998/99 and 200 I /02, the average overheads costs increased 

from $805/ha to $1028/ha. 

In all 4 dairy seasons, high input systems had significantly hig her 

overhead costs than low input systems (See Figure 4 .11). Overheads costs in 

intermediate input systems were intermediate to those of low and hig h input 

systems (See Figure 4.11 ) . 

Figure 4.11: O"crhead costs in low, intermediate and high in1mt systems. 
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4.3.3 Economic Farm Surplus per hectare ($EFS/ha) 

Between 1998/99 and 2001 /02, the average EFS/ha increased from $523 to 

$ 1900/ha. Despite the increase in average EFS/ha from year to year, in all 4 dairy 

seasons there were no significant differences in EFS/ha between low, intermediate 

and high input systems (See Figure 4.12) . 

Figure 4.12: Average EFS/ha in low (L), intermediate (I) and high (H) input systems. 
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Hypothetical calculations showed that, if, during the 4 dairy seasons in study, 

milksolids payout had remained at $3 .58/kg MS while all the other prices, costs and 

change in inputs varied as actually happened; EFS/ha in high input farms would have 

been significantly lower than in low input systems in 2000/01 and 2001 /02 (See 

Figure 4 .13). 

If a hypothetical milksolids payout of $5 .30/kg MS was considered over the 4 

dairy season in study, high input farms would have had significantly higher EFS/ha 

than low input farms in 1998/99 and 1999/2000 (See Figure 4 .1 3) 

84 



Figure 4.13: Actual changes in EFS/ha (solid lines) in low a nd high input systems between 1998/99 and 
2001/02, a nd hypothetical EFS/ha (broken lines) if milksolids payouts would have remained constant al 
$3.58/kg MS and $5.30/kg MS. 
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4.3.4 Return on Assets excluding capital appreciation (% RoA) and Return on 

Equity(% RoE) 

Between 1998/99 and 2001 /02, the average return on assets in owner -operated 

dairy farms increased from 3 .5% to 9%. ln all 4 dairy seasons, there were no 

significant differences on the percentage of RoA between low, intermediate and high 

input systems (See Table 4.2). 

Table ~.2: Return on Assets (excluding capital appreciation) and Return on Equity of low, 
d. d h. h . d . f . 1998/99 d 2001/02 mtermc 1atc an ·~ In lUt a1n· arms m an 

1998/99 I 2001 /02 I 

Farm Parameters 
Low input Int. input High input Low input Int. input High input 

Number of farms 58 128 51 43 76 73 
Return on Assets (%) J 3.7% d 3.6% d 3.4% d 10.5% d 9.4% d 8.4% d 

Return on Equity (%) 2.4% 0 1.5% 0 1.1% 0 13.0% 0 10.7% 0 9.4% 0 

Net operating assets ($) 1170889 1 390 581 1 555 783 u 1 611 341 • 1 730 219 2010668u 

Owner's equity($) 762 365 • 873 661 ao 1 009 577 u 1072688 • 1 166 180 • 1 352 939 u 

Equity as % of Assets 64%d 60% d 64 % d 67 % 0 68 % d 67 % 0 

I Values with different superscript letter are stat1st1cally different (1t refers to stat1st1cal difference 
between systems within each year only). 

The percentage of return on equity in owner-operated dairy farms increased 

from 16% to 38% between 1998/99 and 2001/02. In all 4 dairy seasons, there were no 

significant differences in the percentage of R oE between low, intermediate and high 

input systems (See Table 4.2) 
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Figures 4 .14 and 4. 15 show the percentages of Ro A and RoE in low, 

intermediate and high input systems. 

Figure 4.14: Percentage of Return on Assets 
(Excluding capital appreciation) in low (L), 
intermediate (I) and high (H) input systems. 
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Figure 4.15: Percentage of Return on Equity in low 
(L), intermediate (I) and high (H) input systems, 
between 1998/99 and 2001/02. 
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4.3.5 Costs of production per hectare ($/ha) and per kilogram of milksolids 

($/kg MS) 

In all 4 dairy seasons, high input systems had significantly higher variabl e and 

fixed costs per hectare than intermediate and low input systems (See Table 4 .3). 

Intermediate input systems had variable and fixed costs per hectare intermediate to 

those of low and high input systems (See Table 4 .3). 

Table -t.3: Costs of production per hectare and per kg of MS in low, intermediate and high input s~'stems, 
. 1998/99 d 2001/02 I . fi d d. h . I I f f d . 1 m an , c ass, 1e accor mg to t eir eve o extra ee mput . 

1998/99 ,. 2001/02 ,. 
Farm Parameters 

Low input Int. input High input Low input Int. inpu1 High input 

Number of farms 58 128 51 43 76 73 
Costs per hectare 
Variable costs per hectare ($/ha) 784 a 1077 D 1317 " 1141 a 1371 D 1874 C 

Fixed costs per hectare ($/ha) 689 " 772 " 955 u 893 " 989 u 1202 " 
Cost of prQduction per kg MS 
Variable costs per kg MS ($/kg MS) 1.27 a 1.46 D 1.57 C 1.50 a 1.68 " 2.00 u 

Fixed costs per kg MS ($/kg MS) 1.16 " 1.09 " 1.18 a 1.21 " 1.25 OU 1.34 u 

Total cost of production ($/kg MS) .j 4.29 a 4.08 a 4.19 a 4.34 a 4.57 ao 4.75 D 

I Feed input. supplements imported + winter grazing + maize grown on farm 
2 Values with different superscript letter are statistically different (it refers to statistical difference 
between systems within each year only). 

3 Cost per kg MS includes the opportunity cost of capital (See Appendix 4.19) . 
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In all 4 dairy seasons, high input systems had significantly higher variable 

costs per kg MS than intermediate and low input systems ( See Figure 4.16). Although 

the average fixed costs per kg MS were also higher in high input systems in all 4 dairy 

seasons (See Figure 4.17), the differences were significant only in 2000/01 and 

2001 /02 (See Table 4.3). 

Figure 4.16: Variable costs per kg MS in low, 
intermediate and high input systems. 

Figure 4.17: Fixed costs per kg MS in low, 
intermediate and high input systems. 
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In 1998/99 and 2001 /02, there were no significant differences in total costs of 

milksolids production (it includes the opportunity cost of capital, See Appendix 4. 19) 

between systems (See Table 4 .3). In 2000/01 , intermediate input systems had 

significantly lower costs of milksolids production than low and high input systems, 

but there was no significant difference in milksolids production costs between low 

and high input systems (See Figure 4.18). In 2001 /02, high input systems had higher 

milksolids production costs than low input systems (See Table 4.3) . 

Figure 4.18: Cost of milksolids production (including the opportunity 
cost of capital) in low, intermediate and high input systems. 
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4.4.- DISCUSSION 

4.4.l FINANCIAL CHANGES IN NEW ZEALAND DAIRY FARMS BETWEEN 

1998/99 AND 2001/02 

Between 1998/99 and 2001 /02, the increase in milksolids payout, from 

$3 .58/kg MS in 1998/99 to $5 .30/kg MS in 2001 /02, had a significant influence on 

GFJ/ha and FWE/ha. This conclusion is based on observations of previous years (See 

Table 4.4) . Between 1992/93 and 1998/99, the average milksolids payout varied 

between $3 .39/kg MS and $3 .51 /kg MS (Dexcel, 2003) . During these dairy seasons, 

GFI/ha and FWE/ha increased by $82/ha and $99/ha, respectively (See Table 4.4) . 

Since there were only small variations in the average milksolids payouts between 

1992/93 and 1998/99, the increase in GFI/ha during this period was rmre related to 

increases in milksolids production per hectare over these dairy seasons (See Table 

4.4) 

Table -t.-t: Changes in milksolids pa~·out, gross farm income per hectare, farm working expenses per 
hectare and cash surplus in owner-operated dairy farms in New Zealand, between 1992/93 and 
2001/02 (From Dcxcel, 2003) 

Dairy Season 1992/93 1997/98 1992/93 - 1998/99 2001/02 1998/99 -

Milksolids payout $3 .51 $3.39 1997/98 $3 .58 $5 .30 2001/02 

kg MS/ha 628 738 +110 710 823 +113 
GFI/ha ($/ha) 2638 2720 +82 2741 4808 +2067 
FWE/ha ($/ha) 1 1461 1560 +99 1597 2258 +661 

Wages ($/ha) 197 195 -2 233 314 +81 
Pasture and supplements 230 282 +52 280 460 +180 

Fertilisers ($/ha) 257 259 +2 278 384 +106 
Overheads ($/ha) 1 480 504 +24 497 677 +180 

EFS ($/ha) 618 518 -100 523 1900 +1377 
Return on Assets(%) 3.2 1.6 -1.6 3.5 9.0 +5.5 

1 FWE/ha and Overhead costs per hectare does not include interest payments. 

The increase in milksolids production per hectare between 1992/93 and 

1997/98 was close to that between 1998/99 and 2001/02 (See Table 4.4) . The 

difference in GFI/ha between 1998/99 and 2001/02, would have been close to that 
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between 1992/93 and 1997/98 (+$82/ha), if milksolids payout would have varied 

slightly (See Table 4.4) . For this reason, the sharp increase in the average GFI/ha 

between 1998/99 and 2001/02 (+$2067/ha) is more associated with the increase in 

milksolids payout than the increase in milksolids production per hectare (See Table 

4.4). 

The increase in FWE/ha is a trend that has been observed since 1986/87 

(Howse and Leslie, 1997). But the increases in FWE/ha between 1998/99 and 2001 /02 

were faster than in previous years (See Table 4.4) . Wages, feed , fertilisers and 

overhead costs were the areas with the highest increases (See Table 4.4) . These 

changes in farm expenditure were also described in other reports (MAF, 2001 ). It 

seems that dairy farmers tried to increase milksolids production per cow and per 

hectare, through the use of supplements, with the aim of taking advantage of the high 

milksolids payouts observed in 2000/01 and 2001 /02 . However, more studies are 

necessary to analyse the effect of changes in milksolids payout on farm expenses. 

The significant increase in the average EFS/ha between 1998/99 and 2001/02 

was also related to the increase in milksolids payout during this period . This is 

supported by the fact that small variations in EFS/ha were observed in years in which 

milksolids payout varied slightly (See Table 4.4). Similar changes were observed in 

the percentage of return on capital between 1998/99 and 2001 /02 . 

4.4.2 COMPARISON OF THE FINANCIAL PERFORMANCE OF HIGH 

IN TERMED IA TE AND LOW FEED INPUT DAIRY SYSTEMS 

4.4.2.1 Gross farm income per hectare (GFl/ha) 

Since about 90% of GFl/ha depends on milksolids production per 

hectare, it is sensible that high input systems, due to their higher milksolids 

production per hectare, have higher GFI/ha than intermediate and low input 

systems. Other studies have also reported higher gross farm income per 

hectare in high input systems than in low input systems (Van der Poe!, 1997; 

Macdonald, 1999). 
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The difference in milksolids production per hectare between high and 

low input systems decreased from 210kg MS/ha in 1998/99 to 177kg MS/ha in 

2001 /02. Despite this, the difference in GFI/ha between high and low input 

systems increased from $913/ha in 1998/99 to $1015/ha in 2001/02. Since 

approximately 90% of GFI/ha comes from the sale of milksolids, high 

milksolids payouts causes greater variations in GFI/ha than low milksolids 

payouts. 

The higher stock incomes per hectare in high input systems, compared 

to intermediate and low input systems, can be associated with their 

replacement rate, and possibly by the higher weight of cows culled in high 

input systems or higher prices of cows culled at some months of the year 

(Prewer, 2003). Although in the last 3 dairy seasons in study the percentages 

of replacement rate were not significantly different between systems, these 

percentages comprise a greater number of cows per hectare in high input 

systems. 

4.4.2.2 Farm working expenses per hectare (FWE/ha) 

The higher FWE/ha in high input systems, compared to intermediate 

and low input systems, were mainly associated with their higher stocking rate 

and higher feed , fertiliser and overhead costs . Increases in farm working 

expenses per hectare, associated to the use of extra feed, have also been 

reported in other studies (Van der Poel, 1997; Macdonald, 1999). 

The difference in FWE/ha between low and high input systems 

increased from $759/ha in 1998/99 to $1072/ha in 2001/02 . This can be 

associated with the increase in milksolids payout during this period. The 

announcement made by Fonterra in 2001/02, of higher prices for shares in the 

dairy company the following dairy season, can also have influenced the 

increase in FWE/ha in 2001/02 . These factors possibly stimulated dairy 

farmers to spend more during these dairy seasons, with the aim of taking 
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advantage of the high milksolids payouts and with the aim of owning more 

shares in the dairy company before the price of shares increases . However, this 

conclusion must be interpreted with caution since the farms analysed in each 

year were not the same. 

4.4.2.2.1 Animal costs ($/cow) 

Since there were not significant differences between high and 

low input systems in the number of cows per labour unit, high input 

systems needed more labour units due to their larger herds. Although 

there were not sig nificant differences in labour costs per cow between 

systems, labour costs per hectare were higher in high input systems due 

to their higher stocking rates. There were not significant differences in 

the number of cows per labour unit between feed input systems. As a 

consequence, high input systems had lower labour costs per kilogram 

of milksolids than intermediate and low input systems due to their 

higher milksolids production per cow. 

It is difficult to speculate about the reason for the higher animal 

health costs per cow in high input systems in 1998/99 and 2001 /02. 

This can be due to more animal health problems in high input systems 

during these years, but it can also be due to hi g her expenses on 

preventive medicine. The higher herd improvement, farm dairy and 

electricity costs per cow in high input systems in 2001 /02 indicate that 

high input farms spent more on these areas in 2001 /02 . But it is 

difficult to speculate about the reasons for the increase in these costs in 

2001 /02 since differences between systems in these areas were not 

significant in previous years . 

4.4.2.2.2 Feed ($/cow) and fertiliser ($/ha) costs 

Although fertiliser costs refer to the cost of all fertilisers used 

on the dairy farm, the higher fertiliser costs in high input systems can 

be associated with their higher use of nitrogen fertiliser per hectare. 
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High input systems had higher feed costs per cow than intermediate 

and low input systems due to their higher use of extra feed per cow. 

Therefore, high input systems would have had higher feed costs per 

hectare than intermediate and low input systems, due to their higher 

use of extra feed per cow and higher stocking rates. 

Feed costs per hectare in high input systems were 22% to 27% 

of their total FWE/ha. In low input systems, feed costs per hectare was 

11 % to 15% of their total FWE/ha . In the I . 75t MS/ha trial 

(Macdonald, 1999), feed costs per hectare in the high input farmlets 

represented 26% to 46% of their FWE/ha, approximately. In the all­

pasture farm lets of the I. 75t MS/ha trial ( Macdonald, 1999), feed costs 

per hectare was 11 % of their total FWE/ha, which is similar to the 

values found in low input systems in this study. 

4.4.2.2.3 Overhead costs ($/ha) 

The higher overhead costs in high input systems, compared to 

intermediate and low input systems, are indirectly associated with the 

use of extra feed . Part of the higher overhead costs per hectare in hig h 

input systems is probably due to their higher use of vehicles and 

machinery to feed the extra feed the herd or grow maize for silage on 

farm . Similar observations have been reported in other studies ( Hurley, 

1995: In Holmes 2000; Macdonald, 1999). The higher repair and 

maintenance costs in high input systems, in all 4 dairy seasons, suggest 

that repair and maintenance activities in the farm are more necessary as 

feed input and herd size increases . 

4.4.2.3 Economic Farm Surplus ($/ha) 

The results of this study suggest that the input of extra feed (plus other 

associated inputs such as extra cows and nitrogen fertiliser) , although it did 

increase milksolids production per cow and per hectare, did not result in 

higher EFS/ha. Although high input systems had higher GFVha than 
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intermediate and low input systems, their higher FWE/ha, associated with the 

use of extra feed and higher stocking rates, offset the increase in farm income. 

This is because a high input system not only comprises a high input of extra 

feed, but also more cows per hectare, more nitrogen fertiliser per hectare and 

more skills. The cost of maintaining the synchrony between feed demand and 

feed supply per hectare, in high input systems, off-set the extra gross farm 

income per hectare achieved with the use of extra feed. 

Yan der Poe) ( 1997), also found that intensifying the dairy system, 

although it did increase milksolids production, did not always increase EFS/ha 

due to the higher costs of production. The results found in this study disagrees 

with the results of the 1. 75t MS/ha trial in which the all-pasture systems were 

more profitable than the high input systems (Macdonald, 1999) The reason 

can be that, in the 1.75t MS/ha trial, the input of extra feed per cow, and the 

cost associated with the use of extra feed , increased significantly. As a 

consequence, the increase in FWE/ha due to the use of extra feed was greater 

than the increase in GFl/ha. 

4.4.2.4 Return on Assets (%RoA) and Return on Equity (%RoE) 

RoA is calculated from EFS (excluding run-off adjustment) and net 

operating assets (See Appendix 4.15). The lack of difference in EFS/ha 

between low, intermediate and high input systems (See Figure 4.12), and the 

higher net operating assets in high input systems (See Table 4.2), would have 

suggested a lower RoA in high input systems. However, the analysis of the 

data showed that there were no significant differences in RoA between the 3 

feed input systems. This can be because RoA is calculated from the total 

operating profit (EFS excluding run-off adjustment) of the farm. Small 

differences in operating profit per hectare could have influenced the total 

operating profit of the farm. Furthermore, although there were no significant 

differences in farm size between systems in 3 y ears, the average farm size was 

higher in high input systems than in intermediate and low input systems (See 

section 3.3.1.1). 
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The higher net operating assets in the farm, in intermediate and high 

input systems, compared to low input systems, shows that the capital invested 

in the farm increases as the amount of extra feed utilised per cow increases . 

The percentages of RoA were higher than the percentages of RoE in 

1998/99, 1999/00 and 2000/01 (See Table 4 .2) . This suggests that the costs of 

funding (interest rates, extracted cost of equity) during these years were higher 

than RoA (Kay and Edwards, 1999). As a consequence, part of the equity 

capital ' s gains was used to pay for the cost of funding . In 2001 /02, the 

percentage of RoE was higher than the percentage of Ro A. This suggests that 

the cost of funding in this year was lower than RoA ( Kay and Edwards, 1999). 

This can be related with the high milksolids payout observed in this year. As a 

consequence, the high operating profits obtained in 2001 /02 were enough to 

pay for the costs of funding . 

Although in all 4 dairy seasons there were no significant differences on 

the percentage of RoE between systems, owner' s equity was higher in high 

input systems (See Table 4 .2) . For this reason, the percentage of RoE refers to 

a greater amount of capital in high input systems than in than intermediate and 

low input systems. Since equity is an indicator of financial solvency, equity 

capital and equity growth offers dairy farmers more options in the future . Due 

to their higher equity capital, it is possible that high input systems have more 

options in the future (expansion, early retirement) than intermediate and low 

input systems. However, the larger amount of operating assets observed in 

high input systems, and the lack of significant differences in equity as 

percentage of assets between systems ( See Table 4 .2), indicate that the amount 

of capital borrowed in high input systems is larger than in intermediate and 

low input systems. As a consequence, high input systems can be more risky 

due to their higher amounts of borrowed capital. 
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4.4.2.5 Cost of production per kilogram of milksolids ($/kg MS) 

The higher milksolids production per hectare observed in high input 

systems were not enough to dilute their variable and fixed costs per kilogram 

of milk solids to those of intermediate and low input systems. This observation 

suggests that farm working expenses in high input systems increase faster than 

their milksolids production per hectare. 

In 2001/02, milksolids production per hectare in high input systems 

should have been around 1153 kg MS/ha, instead of 921 kg MS/ha as actually 

was, in order to have variable and fixed costs kg MS similar to that of low 

input systems. Intermediate input systems should have had a milksolids 

production per hectare of 889kg MS/ha, instead of 808 kg MS/ha as actually 

was, to have variable and fixed costs per kg MS similar to that of low input 

systems. However, this assumption does not consider further increases in 

variable and fixed costs associated with further increases in milksolids 

production per hectare. 

In 1998/99 and 1999/00, there were not significant differences between 

the 3 feed input systems in the costs of milksolids production . This can be 

because the cost of milksolids production also includes non-cash expenses and 

the opportunity cost of capital. In 1998/99, the average cost of milksolids 

production in low input systems was higher than in intermediate and high 

input systems. This can be associated with the adverse weather conditions in 

1998/99 ( drought). Since low input systems do not use extra feed, droughts 

can force farmers to dry-off their herds early. As a consequence, milksolids 

production per hectare was restricted in low input systems and the costs per 

hectare could not be distributed over many units of output. The increase in the 

cost of milksolids production in 200 l /02 can be associated with the increase in 

milksolids payout. 
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4.5.- CONCLUSIONS 

4.5 .1 Milksolids payout influenced gross farm income per hectare, EFS/ha, 

return on assets, return on equity and farm working expenses between 

1998/99 and 2001/02. 

4 .5.2 Between 1998/99 and 2001/02, high input systems had significantly higher 

Gross Farm Incomes per hectare (GFI/ha) than intermediate and low input 

systems. The higher G FI/ha in high input systems were mainly due to their 

higher incomes per hectare from the sale of milksolids, which were 

associated to their higher milksolids production per hectare. 

4 .5.3 High input systems had significantly higher Farm Working Expenses per 

hectare (FWE/ha) than intermediate and low input systems. The higher 

FWE/ha in high input systems was determined by their higher animal costs 

per cow (health, herd improvement, etc), their higher feed costs per cow, 

and their higher fertiliser and overhead costs per hectare. 

4 .5.4 There were not significant differences in Economic Farm Surplus per 

hectare (EFS/ha), and the percentages of Return on Assets (RoA) and 

Return on Equity (RoE) between low, intermediate and high input systems. 

This is because the high FWE/ha in high input systems offset the extra 

GFI/ha achieved with the use of extra feed . 

4 .5.5 High input systems had higher variable and fixed costs per hectare and per 

kilogram of milksolids than intermediate and low input systems . The 

higher milksolids productions per hectare in high input systems were not 

enough to dilute their variable and fixed costs per kilogram of milksolids 

to those of low input systems. 

4 .5.6 The total cost of milksolids production (including the opportunity cost of 

capital) can be similar between systems. 
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CHAPTER 5 

PHYSICAL AND FINANCIAL PERFORMANCE OF LOW INPUT 

AND HIGH INPUT PASTURE-BASED DAIRY SYSTEMS IN NEW 

ZEALAND IN THE TOP AND BOTTOM QUARTILES FOR EFS/Ha 

ABSTRACT 

The physical and financial characteristics of dairy farms with the highest EFS/ha 

can vary depending on the amount of extra feed used per cow. The objective of this 

study was to analyse the physical and financial characteristics of low, intermediate 

and high feed input dairy farms with the highest and lowest operating profi t (EFS/ha) . 

ProfitWatch data from 915 owner operated dairy farms were classified according to 

dairy season (1998/99, 1999/00, 2000/01 , 2001 /02), feed imported per cow (low input 

systems (LI) <50 kg DM extra feed/cow, intermediate input system (II) 50-500 kg 

DM extra feed/cow, and high input systems (HI) >500kg DM extra feed/cow) and 

quartiles for EFS/ha. For the classification of the data, the definition of extra feed 

comprised supplements imported, winter grazing and maize silage grown on farm . Ll , 

II and HI farms in the top quartile for EFS/ha had higher stocking rates and lower 

comparative stocking rates than their corresponding farm systems in the bottom 

quartile (2 9 vs 2.1 cows/ha in LI and 3.1 vs 2.3 cows/ha in HI farms, in 2001 /02) . In 

all 3 systems, farms in the top quartile had higher milksolids production per cow (325 

vs 225 kg MS/cow in LI and 369 vs 308 kg MS/cow in HI farms, in 2001 /02) and per 

hectare (924 vs 523 kg MS/ha in LI and 1136 vs 710 kg MS/ha in HJ farms, in 

2001 /02) than farms in the bottom quartile. In all 3 feed input systems, farms in the 

top quartile also had higher estimated pasture consumed per hectare and, in the last 2 

years of the study, higher herd breeding worth than farms in the bottom quartile. In all 

3 systems, farms in the top quartile had significantly higher gross farm income per 

hectare ($5210 vs $3276/ha in LI and $6520 vs $4083/ha in m farms, in 2001/02) and 

similar or higher farm working expenses per hectare ($2572 vs $1583/ha in LI and 

$3598 vs $2572/ha in HI farms, in 2001/02), than their corresponding farm systems in 

the bottom quartile. LI, II and HI in the top quartile had lower farm working expenses 

per kg of milksolids and lower labour costs than their corresponding farm systems in 



the bottom quartile. These results show that maximising pasture utilisation per hectare 

and the use of extra feed, through optimum stocking rates; and achieving high 

milksolids productions per hectare, are essential for high EFS/ha in low, intermediate 

and high input systems. 

5.1. INTRODUCTION 

Several authors have studied the physical and financial characteristics of dairy 

farms with the highest or lowest EFS/ha in New Zealand (Howse and Leslie, 1997; 

Holmes, 2000; MAF, 2001; Leslie, 2001 ). However, there is little information about 

the physical and financial characteristics of high and low feed input dairy farms with 

the highest or lowest EFS/ha . 

Since farms in the quartile with the highest profitability are managed efficiently , 

their characteristics can help to identify factors that determine their high physical and 

financial performance. The synchrony between feed demand and feed supply has been 

stated as an important characteristic of farms with the highest EFS/ha (Holmes, 2000; 

Leslie, 2001 ) . This synchrony is achieved through optimum stocking rates, in 

accordance with the amount of feed available (Holmes, 2000; Howse and Leslie, 

1997; MAF, 2001 ) . Reports have shown that farms with the highest EFS/ha had 

significantly higher milksolids production, per cow and per hectare, than farms with 

lower EFS/ha (Howse and Leslie, 1997; Holmes, 2000; Leslie, 2001; MAF, 2001 ). 

This is because high gross farm incomes per hectare, essential for high EFS/ha, are 

only achieved through high milksolids production per hectare (Leslie, 2001 ). 

Farms with the highest EFS/ha also had higher estimated pasture consumed per 

hectare than farms with the lowest EFS/ha (Holmes, 2000; Howse and Leslie, 1997). 

In all-pasture systems (low input systems), the amount of feed offered to the herd 

depends basically on pasture production. The level of pasture utilisation in these farms 

will significantly influence their milksolids production and profitability. Managers of 

all-pasture farms should have high grazing management skills in order to maximise 

pasture harvesting by lactating cows and to conserve pasture surplus as hay or silage. 

Well-managed all-pasture farms can be highly profitable (Macdonald, 1999). 
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Several studies have reported high milksolids productions, per cow and per 

hectare, in high feed input systems (Leslie, 2001 ; Macdonald, 1999; Roche and Reid, 

2002; Van der Poe!, 1996). But there were contradictory reports about the profitability 

of high input systems. Howse and Leslie (1997) and Leslie (2001 ), found that farms 

with the highest EFS/ha use more supplements per cow and per hectare than farms 

with the lowest EFS/ha. But there are also reports that high feed input systems can be 

less profitable than low feed input systems (Macdonald, 1999; Van der Poe! , 1996). 

The inclusion of supplementary feed requires high levels of skills to adapt the system 

to the increased amount of feed available in the farm. 

The objective of this paper is to describe the physical and financial 

characteristics of low, intermediate and high feed input dairy farms in the top or 

bottom quartiles for EFS/ha. The comparison of low, intermediate and high feed input 

farms in the quartiles with the highest and lowest EFS/ha can be helpful to understand 

the characteristics that make these systems profitable. 

5.2. MATERIALS AND METHODS 

5.2.1 MATERIALS 

See section 3.2 .1 in chapter 3 (Page 44). 

5.2.2 METHODOLOGY 

5.2.2.1 DATA MANAGEMENT 

5.2.2.1.1 Classification of the data by season 

See section 3.2.2 .1.1 in chapter 3 (Page 45) . 
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5.2.2.1.2 

5.2.2. 1.3 

5.2.2.1.4 

Classification of the data according to operating structure 

See section 3 .2.2 .1.2 in chapter 3 (Page 45). 

Classification of the data according to feed input (kg DM 

imported/cow) 

See section 3.2.2 .1.3 in chapter 3 (Page 45) . 

Classification of the data according to EFS/ha 

After the classification by season and feed input, the data from 

owner-operated dairy farms were classified into quartiles according to 

their Economic Farm Surplus per hectare (EFS/ha) Two quartiles (Top 

and Bottom quartiles) were then analysed in detailed to determine the 

physical and financial characteristics of low, intermediate and high 

feed input systems within each of the two quartiles. This classification 

enables the analysis of the characteristics of dairy farms with the 

highest and lowest profitability according to the amount of extra feed 

used per cow. 

5.2.2.1.5 Physical parameters studied 

See section 3 .2.2 .1.4 in chapter 3 (Page 45). 

5.2.2.1.6 Financial parameters studied 

See section 4.2.2.1.4 in chapter 4 (Page 72) . 

5.2.2.2 STATISTICAL ANALYSIS 

See section 3.2 .2.2 in chapter 3 (Page 50). 
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5.3.- RESULTS 
5.3.1 PHYSICAL CHARACTERISTICS 

Between 1998/99 and 2001/02, low, intermediate and high feed input farms in 

the top quartile for EFS/ha had significantly higher stocking rates, lower comparative 

stocking rate, higher milksolids production (per cow, per hectare, per kilogram of 

liveweight) and higher estimated pasture consumed per hectare than their 

corresponding farm systems in the bottom quartile ( See Table 5 .1 ). During this period, 

milksolids payout increased from $3.58/kg MS in 1998/99 to $5 .30/kg MS in 

2001/02. 

Table 5.1: Physical characteristics of low and high feed input dair~• farms in the top and bottom 
·1 f EFS/h 998/99 d 200 /02 1 quart, es or a, m 1 an 1 

1998/99 " 2001/02 " 
Parameters 

Low input High input Low input High input 

Quartile for EFS/ha Bottom Top Bottom Top Bottom Top Bottom Top 
Number of farms 16 9 14 17 12 9 19 16 

Farm General Data 
Farm size (Eff. Ha) 76 a 70 a 66 a 86 a 72 a 84 a 97 a 82 a 

Herd size (N . cows) 159 a 213 a 169 a 245 a 140' 238 a 232 a 252 a 

Herd breedinq worth 39 a 39 a 33 a 36 a 65 a 93 b 63 a 81 b 

Cow Liveweiqht (kq) 395 a 433 b 439 a 440 a 442' 429 a 456 a 464 a 

Stockinq Rate (cows/ha) 2.2 a 2.9 b 2.7 a 3.0 b 2.1 a 2.9 b 2.3 a 3.1 b 

Comparative SR (kq LWT/t OM) 95 a 85 b 92 a 82 b 97 ' 78 b 89 a 79 b 

Milksolids Production 
kg MS/cow 223 a 277 b 268 a 327 b 265' 325 b 308 a 369 b 

Lactation lenqth (days) --- --- --- --- 241 a 266 b 263 a 267 a 

kq MS/ha 478 a 804 b 723 a 977 b 543' 924 b 710 a 1136 b 

kg MS/kg LWT 0.57 a 0.65 a 0.61 a 0.74 b 0.61 a 0.76 b 0.68 a 0.80 b 

Pasture Consumed 
Estimated pasture consumed (t OM/ha) 8.2 a 12.0 b 8.9 a 11 .0 b 9.1 a 12.4 b 8.4 a 12.0 b 

kg N applied /ha/year 53 a 75 a 75 a 103 a 48 a 100 b 100 a 160 b 

Sunnlements made on farm 
Hay and silaqe made on farm (kqOM/ha) 413 a 558 a 399 a 720 a 625 a 815 a 369 a 932 b 

Farms that made maize silaqe (%) 0% 0% 14% 18% 0% 0% 37% 19% 

Maize silage made on farm (kg OM/ha) 0 0 630 a 1330 a 0 0 911 a 660 a 

Suoo. made on farm (kg OM/ha) 413 a 558 a 506 a 1163 a 625 a 815 a 824 a 1074 • 

Feed imnorted 
Farms that imoorted supplements(%) 50% 78% 100% 100% 42% 100% 89% 100% 

Suoolements imoorted (kq OM/ha) 3 50 • 54 a 1127 a 1407 a 19 a 47 a 1329 • 1736 a 

Farms that use winter qrazinq (%) 0% 0% 64% 82% 0% 0% 63% 88% 

Winter qrazinq (kq OM/ha) 0 0 896 • 1437 a 0 0 716 a 1160 • 

Total feed imported (kq OM/ha) • 50 • 63 a 1703 a 2472 b 19 a 47 b 1733 a 2751 b 

I 
Feed input supplements imported + winter grazing + maize grown on farm 

2 
Values with different superscript letter are statistically different (it refers to statistical difference within each 

system and year only) . 
3 

Supplements imported: hay and pasture silage, maize silage, grains , meals, other feeds . 
4 

Total feed imported= supplements imported + winter grazing . 

101 



5.3.1.1 Farm Size (Eff. Ha.), Herd Size (N cows), Herd Breeding Worth (BW) 

and Liveweight of the cows (kg L WT) 

Within each feed input system there were not significant differences in farm 

size between farms in the top or bottom quartile for EFS/ha (See Figure 5.1 ). This 

result was found in all 4 dairy seasons in study. 

In all 4 dairy seasons, within each feed input systems, farms in the top quartile 

had larger herds than farms in the bottom quartile (See Table 5 .1 ). But the difference 

in herd size between quartiles was only significant in intermediate input systems in 

1999/00. Within each quartile, the average farm size was higher in high input systems 

than in intermediate and low input systems in all 4 dairy seasons ( See Figure 5.2). But 

the difference in farm size between systems was significant only in the bottom 

quartile in 2000/01. 

Figure 5.1: A,·erage farm size of low, intermediate 
and high input farms in the top or bottom 
quartiles for EFS/ha, between 1998/99 and 
2001/02. 

Figure 5.2: Herd size of low, intermediate and 
high in11ut farms in the top or bottom quartiles 
for EFS/ha, between 1998/99 and 2001/02. 
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Within each feed input system, in 1998/99 and 1999/00 there were not 

significant differences in herd BW between farms in the top or bottom quartiles for 

EFS/ha (See Figure 5.3). But in 2000/01 and 2001/02, there were significant 

differences in herd BW between quartiles, in all 3 feed input systems ( See Table 5.1 ). 

With exception of the top quartile in 2001/02, within each quartile, there were not 

significant differences in BW between feed input systems. There was also an 

interaction between dairy season, quartile for EFS/ha and breeding worth (P<0.0001). 
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Figure 5.3: Herd breeding worth of low, intermediate and high input farms in the top or bottom 
quartiles for EFS/ha, between 1998/99 and 2001/02. 
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With the exception of low input systems in 1998/99, there were not significant 

differences in the average liveweight of the cows between farms in the top or bottom 

quartiles for EFS/ha within each feed input system (See Table 5.1). 

5.3.l.2.- Stocking Rate (cows/ha) and Comparative Stocking Rate (kg LWT/t DM) 

Within each feed input system, farms in the top quartile for EFS/ha had higher 

stocking rates than their corresponding farm system in the bottom quartile (See Figure 

5.4) . Within the top quartile, there were not significant differences in stocking rate 

between feed input systems (See Figure 5.4). Within the bottom quartile, high input 

systems had significantly higher stocking rates than low input systems in 1998/99, 

2000/01 and 2001 /02 (See Figure 5.4). 

Figure 5.4: Average stocking rate of low (L), intermediate (D and high (H) input farms in the top 
or bottom quartiles for EFS/ha, between 1998/99 and 2001/02. 
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However, in all 3 feed input systems, farms in the top quartile had lower 

comparative stocking rate than farms in the bottom quartile, in all dairy seasons. This 

implies that these farms had compensated their higher stocking rate with extra feeds 

(See Table 5.1 ). 

5.3.1.3 Milksolids Production (kg MS/cow, kg MS/ha, days in milk, kg MS/kg 

LWT, kg MS/t DM) 

Within each feed input systems farms in the top quartile for EfS/ha had 

significantly higher milksolids production, per cow and per hectare, than their 

corresponding farm system in the bottom quartile (See figures 5.5 and 5.6). Within 

each quartile, high input systems had higher milksolids production, per cow and per 

hectare, than intermediate and low input systems ( See figures 5.5 and 5.6 ). There was 

a significant interaction between feed input system, quartile for EFS/ha and milksolids 

production per hectare (P=0.0475). 

Figure 5.5: Milksolids production per cow in low 
(L), intermediate (I) and high (H) in1mt farms in 
the top or bottom quarti les for EFS/ha, between 
1998/99 and 2001/02. 

Figure 5.6: Milksolids production per hectare in 
low (L), intermediate (I) and high (H ) input 
farms in the top or bottom quartiles for EFS/ha, 
between 1998/99 and 200 1 /02. 
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Between 1999/00 and 2001/02, low input farms in the top quartile for EfS/ha 

had longer lactation lengths than low input farms in the bottom quartile, although the 

differences were significant only in 1999/00 and 2001/02 (See Table 5.1 ). In all 4 

dairy seasons, there were not significant differences in lactation length between 

quartiles in intermediate and high input systems. 
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5.3.1.4 Reproductive characteristics of the herd 

Table 5.2 shows the reproductive characteristics of dairy farms according to 

their feed input and EFS/ha. Between 1999/00 and 2001/02, within each feed input 

system, there were not significant differences in replacement rate, use of CIDR' s, 

cows culled (late calvers or empty) and planned start of calving date between farms in 

the top and bottom quartiles for EFS/ha (See Table 5.2) . 

Table 5.2: Reproductive characteristics of low and high feed input dairy farms in the to1> and bottom 
quartiles for EFS/ha, in 1998/99 and 2001/02 (Low input <50kg DM extra feed/cow, Intermediate in1mt 50-
500 k DM i di ff h . 500k OM f d/ )1 

'.g extra ee cow; I! lnl)Ut: > ·.g extra ee cow 

Parameters 1999/00 2 2001/02 2 

Low input High input Low input High input 
Quarti le for EFS/ha Bottom Top Bottom Top Bottom Top Bottom Top 
Number of farms 16 9 14 17 12 9 19 16 
Replacement rate(%) 22% d 20% a 24% a 21% a 21% a 20% a 26% a 24% a 

Sprinq calvinq date ( Start) 25-Jul-98 3 I-Jul-98 23-Jul-98 4-Aug-98 26-Jul-0 1 22-Jul-O I 23-Jul-O I 26-Jul-O I 
Days from start of calving to 23 a 19 b 22 a 23 a 
mean calvinq date --- --- --- ---

Cows induced (% of the herd) 9% a 4% 0 7% a 10% a 4% a 6% a 3% a 7% 0 

Use of CIDR's (% of the herd) 2% a 3% a 11 % a 6% a 1% a 4% a 8% a 13% a 

Cows culled or empty(%) 11% " 10% a 9% a 7% a 6% a 6% a 8% a 7% a 

Feed input supplements imported + winter grazing + maize grown on farm 
2 Values with different superscript letter are statistically different (it refers to statistical difference within each system 
and year only) 

5.3.1.5 Estimated pasture consumed (t DM/ha) and use of nitrogen fertiliser (kg 

N/ha) 

Within each feed input system, farms in the top quartile for EFS/ha had 

significantly higher estimated pasture consumed per hectare than farms in the bottom 

quartile. This result was observed in the 4 dairy seasons analysed (See Figure 5. 7) 

In all 3 feed input systems, farms in the top quartile used more nitrogen 

fertiliser per hectare than farms in the bottom quartile, in all 4 dairy seasons (See 

Table 5.1 ). However, the differences between quartiles were significant only in 

2000/01 , for intermediate and high input systems; and in 2001/02, for all 3 feed input 

systems. 
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Figure 5. 7: Estimated 11asture consumed per hectare (t DM/ha) in low (L), intermediate (I) and 
high (H) input farms, in the top or bottom quartiles for EFS/ha, between 1998/99 and 2001/02. 

15 

14 

13 I I I 
~ 12 I I T , I t T I 
~ 11 

T I T , I I T I T 
- 10 T T i 

9 ~ I I I I I l I 

8 
• I T I T ? f T 4 I 'I' + 
I l I I I I 

7 

L I I I H L I I I H LI I I H L I I I H LI I I H L I I I H LI I IH L I I I H 
Bottom Top 25'A Bottom Top 25% Bottom Top 251\ Bottom Top 25¾ 

25% 25% 25°/4 25% 

1998199 1999100 2000101 2001 102 

Dalrv Season, Quartile and Supplement Input 

5.3.2 FINANCIAL CHARACTERISTICS 

Table 5.3 shows the financial characteristics of dairy farms in 1998/99 

($3.58/kg MS) and 2001 /02 ($5.30/kg MS), according to their feed input and EFS/ha . 

Table 5.3: Financial characteristics of low and high feed in1mt dair~' farms in the top and bottom quartiles for 
EFS/ha, in 1998/99 and 2001/02 1 

Parameters 
1998/99 2 2001 /02 2 

Low input Hiqh input Low input Hiqh input 

Quartile for EFS/ha Bottom Top Bottom Top Bottom Top Bottom Top 

Number of farms 16 9 14 17 12 9 19 16 

Farm Income 
Milksolids payout ($/kq MS) 3.58 3.58 3.58 3.58 5.30 5.30 5.30 5.30 

Income from the sale of milksolids ($/ha) 1756 a 2914 b 2678 a 3521 b 2914 a 4822 b 3767 a 5963 b 

Total Dairy Income ($/ha) 1924 a 3116 b 2907 a 3818 b 3276 a 5210 b 4083 a 6520 b 

Farm Expenses (FWE) 

Animal costs 

Averaqe number of cows per labour unit 101 a 125 a 101 a 124 a 89 a 133 b 98 a 125 b 

Labour cost ($/cow) 3 281 a 210 b 245 a 230 b 398 a 252 b 358 a 282 b 

Animal costs excluding labour ($/cow) 4 125 a 112 a 155 a 154 a 139 a 143 a 173 a 178 a 

Expenditure on fertilisers and feed 

Fertilisers ($/ha) 241 a 278 a 303 a 340 a 264 a 386 b 390 a 460 a 

Total feed costs ($/cow) 5 52 a 55 a 175 a 167 a 69 a 103 a 259 a 274 a 

Total feed costs ($/ha) 5 114 a 160 a 473 a 501 a 145 a 299 a 596 a 849 a 

Expenditure on overheads 

Total expenditure on overheads ($/ha) 6 794 a 695 a 1051 a 962 a 843 a 879 a 1130 a 1160 a 

Total Fann Working Exoenses ($/ha) 1355 • 1383 • 1934 • 2153 • 1369 • 1862 t> 2423 • 2927 b 

Total Farm Working Expenses ($/kg MS) 2.90 a 1.70 b 2.70 a 2.20 b 2.40 a 2.00 b 3.30 a 2.60 b 

FWE excludinq waqes ($/kqMS) 2.50 a 1.50 b 2.40 a 1.90 b 2.20 a 1.80 b 2.90 a 2.30 b 

Waqes incl labour adjustment ($/kq MS) 1.30 a 0.76 b 0.94 a 0.72 b 1.52 a 0.78 b 1.18 a 0.77 b 

Exp. On feed /total farm exp. (%) 5 8% 12% 24% 23% 11% 16% 25% 29% 

Economic Farm Surplus ($EFS/ha) -51 • 1072 b -7 • 1044 b 962. 2767 t> 972 • 2913 b 

Feed input . supplements imported + winter grazing + maize grown on farm 
2 Values with different superscript letter are statistically different (it refers to statistical difference within each system and year only) . 
3 Labour costs = wages + labour adjustment. (family unpaid labour) 
• Animal costs excluding labour ($/cow) = Animal health, herd improvement, farm dairy and electricity 
5 It comprises the costs of supplements made on farm (crop and regrazing) , supplements purchased, winter grazing and young stock 
~razing . Total expenditure on feed per hectare is an estimation based on average stocking rate for each year and system. 

Repair and maintenance, vehicles, freight , weed and pest control, administration, standing charges, run-off lease and other 
expenses. 
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Farms in the top quartile for EFS/ha had significantly higher gross farm 

incomes per hectare, and similar or higher farm working expenses per hectare, than 

farms in the bottom quartile (See Table 5.3). Farms in the top quartile had also lower 

farm working expenses per kilogram of milksolids, and lower labour costs per cow 

and per kilogram of milksolids, than farms in the bottom quartile ( See Table 5.3). All 

these characteristics were observed within each feed input system and in all dairy 

seasons analysed. 

5.3.2.1 GROSS FARM INCOME PER HECTARE (GFIJha) 

Within each feed input system, farms in the top quartile had significantly 

higher GFI/ha than farms in the bottom quartile, in all 4 dairy seasons (See Figure 

5.8). Within each quart il e, with exception of the top quartile in 1999/00, high input 

systems had significantly higher GFI/ha than low input systems (See Figure 5.8). 

There were not significant di fferences in GFI/ha between feed input systems in the top 

quartile in 199900 (See Figure 5.8). 

Figure S.8: Gross farm income (S/ha) in in low (L), 
intermediate ( I) and high (H) input farms, in the top 
or bottom quartiles for EFS/ha, betm.-cn 1998/99 and 
2001 /02. 

Figure S.9: Stock income per hectare (S/ha) in low 
( L), intermediate (I) and high (H) input farm s, in 
the top or bottom quariiles for· EFS/ha, between 
1998/99 and 2001/02. 
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In all 4 dairy seasons, low, intermediate and high input farms in the top 

quartile had significantly higher income from the sale of milksolids than their 

corresponding farm systems in the bottom quartile (See Table 5.3). Within each 

quartile, high input systems had higher income from the sale of milksolids than 

intermediate and low input systems, in all 4 dairy seasons. There were significant 
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differences in stock income between farms in the top or bottom quartiles, in 2000/01, 

in all 3 feed input systems; and in 2001 /02, in intermediate and high input systems 

(See Figure 5.9) . 

5.3.2.2 FARM WORKING EXPENSES PER HECTARE($ FWE/ha) 

Within each feed input system, there were not significant differences in 

FWE/ha between farms in the top or bottom quartiles in 1998/99 and 2001 /02 (See 

Figure 5.10). In 2000/01 and 2001 /02, with exception of high input systems in 

2000/01 , farms in the top quartile had significantly higher FWE/ha than farms in the 

bottom quartile, in all 3 feed input systems (See Figure 5.10). Within each quartile, 

high input systems had significantly higher FWE/ha than intermediate and low input 

systems (See Figure 5.10). 

Figure 5.10: Farm Working Expenses per hectare 
($/ha) in low (L), intermediate (D and high (H) in1rnt 
farms, in the top or bottom quartiles for EFS/ha, 
between 1998/99 and 2001 /02. 

Figure 5.11: Farm Working Expenses per kilogram 
of milksolids ($/kg MS) in low (L), intermediate (D 
and high (H) input farms, in the top or bottom 
c1uartiles for EFS/ha, between 1998/99 and 2001 /02. 
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In all 3 feed input systems, and in all dairy seasons, farms in the top quartile 

had significantly lower FWE/kg MS than farms in the bottom quartiles (See Figure 

5 .11 ) . With exception of the bottom quartile in 1998/99, high input systems had 

higher FWE/kg MS than intermediate and low input systems (See Figure 5.11). 
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5.3.2.2.1 Animal costs: labour, animal health, herd improvement, 

farm dairying and electricity 

In all 4 dairy seasons, within each feed input system, animal costs per 

cow excluding labour (animal health, herd improvement, farm dairy and 

electricity) were not significantly different between farms in the top or bottom 

quartiles (See Table 5.3). 

In all 3 feed input systems, farms in the top quartile had more cows per 

labour unit than their corresponding farm system in the bottom quartile (See 

Figure 5.12). With exception of low and high input systems in 1998/99, the 

differences in cows per labour unit between quartiles were significant in the 4 

dairy seasons. Within each feed input system, farms in the top quartile had 

lower labour costs per cow than farms in the bottom quartile (See Figure 5.13). 

With exception of high input systems in 1998/99, the differences in labour 

costs per cow between quartiles were significant in the 4 dairy seasons. 

Figure 5.12: Cows per labour unit in low (L), 
intermediate (l) and high (H) input farms, in the 
top or bottom quartiles for EFS/ha, between 
1998/99 and 2001/02. 

Figure 5.13: Labour costs ($/cow) in low (L), 
intermediate (I) and high (H) input farms, in the 
top or bottom quartiles for EFS/ha, between 
1998/99 and 2001 /02. 
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5.3.2.2.2 Fertiliser costs ($/ha) and Feed costs ($/cow) 

With exception of intermediate input systems in 1998/99, between 

1998/99 and 1999/00 there were not significant differences in fertiliser costs 

($/ha) between farms in the top or the bottom quartiles, in all 3 feed input 
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systems (See Figure 5.14). In 2000/01 and 2001/02 , with the exception of high 

input systems in 2001/02, farms in the top quartile had significantly higher 

fertiliser costs ($/ha) than farms in the bottom quartile (See Figure 5. 14). 

Within each feed input system, there were not significant differences in 

feed costs per cow between farms in the top or the bottom quartiles, in all 4 

dairy seasons (See Figure 5. 15). But within each quartile, high input systems 

had significantly higher feed costs than intermediate and low input systems 

(See Figure 5. 15). 

Fi gure 5. U: Fertiliser costs ($/ha) in low (L), 
intermediate (D and high (H) input farms, in the 
tot) or bottom quartiles for EFS/ha, between 
1998/99 and 2001 /02. 

Figure 5.15: Feed costs ($/ha) in low (L), 
intermediate (D and high (H) input farms, in the top 
or bottom quartiles for EFS/ha, between 1998/99 and 
2001/02. 
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5.3.2.2.3 Overhead costs ($/ha) 

With exception of high input systems in 1999/00, there were not 

significant differences in overhead costs between quartiles in low and high 

input systems (See Figure 5 .16). In intermediate input systems, farms in the 

top quartile had significantly lower overhead costs ($/ha) than farms in the 

bottom quartile in 1998/99 and 2001 /02 (See Figure 5.16). In 2000/01 and 

2001 /02, farms in the top quartile had higher overhead costs than farms in the 

bottom quartile (See Figure 5.16). 

With the exception of the top quartile in 1999/00, within each quartile, 

high input systems had higher overhead costs than intermediate and low input 

systems. 
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Figure 5.16: Overhead costs ($/ha) in low (L), intermediate (I) and high (H) in1mt farms, in the 
top or bottom quartiles for EFS/ha, between 1998/99 and 2001/02. 
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5.3.2.3 Economic Farm Surplus per hectare ($/ha) 

Within each feed input system, the difference in EFS/ha between the top and 

bottom quartiles for EFS/ha increased with the increase in milksolids payout (See 

Figure 3 .16) . Within each quartile, there were not significant differences in EFS/ha 

between feed input systems, in all 4 dairy seasons (See Figure 3 . 17). 

Figure 5.17: Economic Farm Surplus ($/ha) in low (L), intermediate (I) and high (H) input farms, 
in the top or bottom quartiles for EFS/ha, between 1998/99 and 2001/02. 
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5.3.2.4 Percentages of Return on Assets, excluding capital appreciation, (% RoA) 

and Return on Equity (% RoE) 

Within each feed input system, farms in the top quartile had higher RoA than 

farms in the bottom quartile, in all dairy seasons (See Figure 5.18). However, the 

differences in RoA between quartiles were not significant in 1998/99 and 2001/02 
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(See Table 5.4). Within each quartile, there were not significant differences m RoA 

between feed input systems (See Figure 5.18). 

Table 5.4: Return on assets and Return on Equity in low and high feed input dairy farms in the to11 and 
b ·1 f EFS/h . 1998/99 d 2001/02 ottom quart• es or a,m an 

1998/99 1 2001 /02 1 

Parameters 
Low input High input Low input High input 

Quartile of EFS/ha Bottom Top Bottom Top Bottom Top Bottom Top 

Number of farms 16 9 14 17 12 9 19 16 ,,. 

Return on Assets (%1 n n?o.1- a <; R'>.0.1, a n ,;70.1, a ,; Q? OJ. a R ?RO.I, a 17 rno.1, b ,; O?OJ. a 11 7RO.I, b 

Return on EQuitv (%1 -7 QO% a '>.On% b _A '>.n% a snn% b S 60% a ?4 70% b 420% a 1'1An% b 

Operatinq assets ($) a a a a a a a a 
1 031 349 1 453 610 1 229 004 1 530 238 1 181 667 1 637 970 1 878 099 2 167 329 

Owner's eQuity ($) a 
R64 6?, a 781 a?n a 949 424 

a 
990 574 

a 750 qqn a 1 327 <;<;? a 1 4T'l 705 a 703 358 

Equity as % of Assets 65% a 
a 

61 % a R<:;% a 84% a 47% a 71% a s30.1, a 57% 

1 Values with different superscript letter are statistically different (it refers to statistical difference within each system and year only) . 

Within each feed input system, there were significant differences in RoE 

between farms in the top or the bottom quartiles, in all dairy seasons (See Figure 

5 19). Within the top quartiles in 2000/01 and 2001 /02, there were significant 

differences in RoE between feed input systems (See Figure 5.19) 

Figure 5.18: Return on Assets (%RoA) in low (L), 
intermediate (I) and high (H) input farms, in the top or 
bottom quartiles for EFS/ha, between 1998/99 and 
2001 /02. 

Figure 5.19: Return on Equit~, (%RoE) in low (L), 
intermediate (I) and high (H) input farms, in the top or 
bottom quartiles for EFS/ha, between 1998/99 and 
2001 /02. 
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5.3.2.5 Cost of milksolids production ($/kg MS) 

Within each feed input system, farms in the top quartile had significantly 

lower variable and fixed costs per kilogram of milksolids than farms in the bottom 

quartile (See Table 5.5). This result was found in all 4 dairy seasons. 
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Table 5.5: Cost of milksolids 11roduction in low and high feed in1mt dairy farms in the top and bottom 
·1 f EFS/h . 1998/99 d 200 /0 quart, es or a, m an 1 2. 

1998/99 " 2001/02 " 
Parameters Low input High input Low input High input 

Bottom Top Bottom Top Bottom Top Bottom Top 

Number of farms 16 9 14 17 12 9 19 16 
Variable costs per kQ MS ($/kQ MS) 1.67 a 1.13 b 1.80 a 1.50 b 1.49 a 1.33 a 2.26 a 1.87 b 

Fixed costs per kQ MS ($/kQ MS) 1.58 a 0.86 b 1.48 a 0.97 b 1.47 a 0.96 b 1.58 a 1.03 b 

Total cost of production ($/kg MS) 3 5.38 a 3.52 b 4.94 a 3.61 b 5.18 a 3.68 b 5.50 a 4.07 b 

l Feed input. supplements imported + winter grazing + maize grown on farm 
2 Values with different superscript letter are statistically different (it refers to statistical difference within 
each system and year only) . 
3 Cost per kg MS includes labour adjustment , depreciation , stock income and capital cost 

Within each feed input system, there were significant differences in milksolids 

production costs between farms in the top or the bottom quartiles for EFS/ha, in all 4 

dairy seasons (See Figure 5.20). Within each quartile, there were not significant 

differences in milksolids production costs between low and high input systems, in all 

4 dairy seasons (See Figure 5.20). 

Figure 5.20: Total cost of milksolids production (including the opportunit~• cost of capital) in low 
(L), intermediate (D and high (H) input farms in the top and bottom quartiles for EFS/ha, 
between 1998/99 and 2001 /02. 
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5.4.- DISCUSSION 

The results of this study showed that in all three feed input systems, farms in 

the top quartile for EFS/ha differed from their corresponding feed input systems in the 

bottom quartiles in that they had : 

• Higher stocking rates . 

• Lower comparative stocking rates. 

• Higher milksolids production, per cow and per hectare. 

• Higher estimated pasture consumed per hectare. 

• Higher use of nitrogen fertiliser per hectare. 

• Higher gross farm incomes per hectare. 

• Similar or higher farm working expenses per hectare . 

• Lower labour costs per cow and per kilogram of milksolids. 

• Lower FWE and total costs of production per kilogram of milksolids . 

Most of these characteristics have also been reported in previous studies 

(Leslie, 2001 ; MAF, 2001 ; Holmes, 2000; Deane, 1999; McGrath, 1997; Howse and 

Leslie, 1997). 

Within the top quartile for EFS/ha, high feed input farms differed from 

intermediate and low input farms, in both the top and bottom quartiles, in that they 

had: 

• Higher stocking rates. 

• Lower comparative stocking rates. 

• Higher milksolids production, per cow and per hectare. 

• Higher use of nitrogen fertiliser per hectare. 

• Higher gross farm incomes per hectare. 

• Higher farm working expenses per hectare. 
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• But there were no significant differences between systems in the estimated 

pasture consumed per hectare, costs of production per kilogram of 

milksolids and EFS/ha. 

5.4.1 STOCKING RATE AND COMPARATIVE STOCKING RATE 

Relatively high stocking rates are one of the main characteristics of farms in 

the top quartile for EFS/ha. Since stocking rate determines feed demand per hectare, 

farms in the top quartile had higher feed demand per hectare than farms in the bottom 

quartiles, especially high feed input farms. As a consequence, feed utilisation was 

maximised in farms in the top quartile. The lower stocking rates in farms in the 

bottom quartiles suggest that these farms did not utilise all the feed available in the 

farm (Leslie, 2001; Howse and Leslie, 1997). 

The lower comparative stocking rate in farms in the top quartile indicates that 

although low, intermediate and high input farms in the top quartile had more cows per 

hectare, they had also slightly lower feed demand per unit of feed supply. 

5.4.2 MILKSOLIDS PRODUCTION (kg MS/cow and kg MS/ha) 

The higher milksolids production per cow in farms in the top quartile is mostly 

related to the higher feeding level of the cows in these farms . This conclusion is based 

on the effect of feeding level of the cow on milksolids production (Kolver, 2000) and 

the lower comparative stocking rates observed in farms in the top quartile (See Table 

5.1 ). 

The differences in milksolids production per cow between quartiles were 

higher in low input systems than in high input systems. This can be because in low 

input systems, intake per cow depends on pasture production and the farmer ' s grazing 

management skills. High input systems are more independent of pasture grown in the 

farm and can offset losses of pasture dry matter, and increase the feeding level of the 

cow, with the use of extra feed regardless of the farmer ' s skills. 
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Farms in the top quartile had higher milksolids production per hectare than 

farms in the bottom quartile due to their higher stocking rates and their higher 

milksolids production per cow. The interaction between milksolids production per 

hectare, feed input system and quartile for EFS/ha suggests that a well-managed high 

input system can result in high milksolids production per hectare. Poor management 

skills (defined as the inability to achieve high EFS/ha), are associated with low 

milksolids productions per hectare, especially in low input systems. 

As for milksolids production per cow, the differences in milksolids production 

per hectare between the top and the bottom quartiles were higher in low input systems 

than in high input systems. This can be because in low input systems the feed intake 

of the cow can be more variable, in quantity and quality, than in hi gh input systems 

(Kolver, 2000) . 

5.4.3 ESTIMATED PASTURE CONSUMED PER HECTARE (t DM/ha) 

In all 3 feed input systems, farm s in the top quartile had higher estimated 

pasture consumed per hectare than farms in the bottom quartiles. Howse and Leslie 

( 1997) and Holmes (2000) found similar result s. However, these results should be 

interpreted with caution since pasture consumed per hectare is an estimation based on 

the energy requirements of the cow for maintenance, growth, pregnancy and 

milksolids production (See Appendix 2.8) . 

The conclusion that farms in the top quartile for EFS/ha had more pasture 

consumed per hectare is supported by other characteristics observed in farms in the 

top quartile (higher stocking rates, higher milksolids production per cow and per 

hectare, and higher use of nitrogen fertiliser) . The level of skills in low input farms in 

the top quartile must have been high . This is because it is difficult to maintain 

relatively high stocking rates and at the same time achieve high feed intakes and 

milksolids production per cow. The ability of farms in the top quartile to maximise 

pasture production is also reflected in their higher use of nitrogen fertiliser per hectare 

and in their higher amount of pasture conserved on farm . 
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As differences in estimated pasture consumed per hectare were not apparent 

between high, intermediate and low input systems, intermediate and high input farms 

in the top quartile should have also had high grazing management skills. This is 

because intermediate and high input systems in the top quartile were able to maintain 

high stocking rates, maximise pasture production and utilisation, achieve high feed 

intakes and milksolids production per cow and, at the same time, include extra feed 

into the system. 

High input farms in the top quartile for EFS/ha imported similar or higher 

amounts of extra feed than high input farms in the bottom quartile. This result 

suggests that high input farms in the bottom quartile for EFS/ha were importing extra 

feed but were no also maximising pasture production and pasture utilisation . 

5.4.4 GROSS FARM INCOME PER HECTARE (GFI/ha) 

Due to their higher milk solids production per hectare, farms in the top quartile 

had significantly higher GFI/ha than farms in the bottom quartile . This is because 

approximately 90% to 92% of GFI/ha comes from the sale of milksolids (See section 

4. 3 l ). 

5.4.5 FARM WORKING EXPENSES PER HECTARE (FWE/HA) 

Although, within each feed input system, farms in the top quartiles had higher 

FWE/ha than farms in the bottom quartiles, they had lower farm working expenses 

per cow and per kilogram of milksolids (See Table 5.6). 

Table 5.6: Farm working expenses 11er hectare, 11er cow and per kilogram of milksolids in high 
and low in1mt systems in 1998/99 and 2001/02. 

Dairy Feed input FWE/ ha ($/ha) FWE/cow ($/cow) FWE/kg MS ($/kg MS) 

Season system Bottom Top Bottom Top Bottom Top 
Low input 1355 1383 634 475 2.9 1.7 

1998/99 
1934 2153 High input 714 716 2.7 2.2 

Low input 1369 1862 646 650 2.4 2.0 
2001/02 

2423 2927 Hiqh input 1021 946 3.3 2.6 
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This is because farms in the top quartile had higher stocking rates and higher 

milksolids production per hectare than farms in the bottom quartiles. This results 

suggest that FWE/ha are not the main determinant of farm profitability and that 

achieving high milksolids production per hectare is essential to decrease farm working 

expenses per kilogram of milksolids. 

Milksolids payout appears to have influenced farm working expenses per 

hectare. This is because at low milksolids payouts there were no significant 

differences in FWE/ha between quartiles for EFS/ha. At high milksolids payouts 

farms in the top quartile had significantly higher FWE/ha than farms in the bottom 

quartile. 

5.4.5.1 Animal costs ($/cow) 

Farms in the top quartile for EFS/ha were more efficient in diluting 

labour costs than farms in the bottom quartile . This was done by managing 

more cows per each labour unit and by expending less on labour per cow (See 

Table 5.5) . Howse and Leslie ( 1997) and Holmes (2000) also reported lower 

labour costs per cow in farms in the top quartile for EFS/ha . 

5.4.6 ECONOMIC FARM SURPLUS PER HECTARE ($EFS/ha) 

Within the top and the bottom quartiles for EFS/ha, the lack of significant 

differences in EFS/ha between the 3 feed input systems suggests that there are other 

factors that, with New Zealand systems and costs of production, have a greater 

influence on EFS/ha than the amount of extra feed used per cow. For New Zealand 

systems and costs, management skills are probably more important than the amount of 

extra feed used . 

The differences between the top and the bottom quartiles increased as 

milksolids payout increased. This is due to the significant increase in the differences 

of GFI/ha between quartiles. The results related to FWE/ha suggest that EFS/ha is not 

determined by farm working expenses per hectare. The main financial difference 
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between quartiles was GFI/ha. This study confirms the statement made by Leslie 

(2001) that high farm incomes per hectare are essential for high EFS/ha. 

5.4.7 RETURN ON ASSETS, WITHOUT CAPITAL APPRECIATION, 

(%RoA) AND RETURN ON EQUITY (%RoE) 

Low, intermediate and high input farms in the top quartile for EFS/ha had 

higher RoA and RoE than their corresponding farm systems in the bottom quartile due 

to their higher EFS/ha. Similar results were reported by Leslie (2001 ). 

Since there were no significant differences in EFS/ha between feed input 

systems, and high input systems had higher net operating assets than low input 

systems, it was expected that RoA is lower in high input systems. However, within 

each quartile for EFS/ha there were no significant differences in RoA between feed 

input systems. This can be due to the higher EFS per farm in high input systems (See 

Table 5.7). Small differences in EFS/ha and farm size determined a higher EFS/farm 

in high input systems than in low input systems, although the differences were no 

significant. 

Table 5. 7: EFS per farm {payout adjusted) in low, intermediate and high input systems in New 
Zealand, between 1998/99 and 2001/02. 

Year Quartile for EFS/ha Low input Intermediate input High input 

1998/99 
Bottom quartile 1153 a 2511 a 1992 a 

Top quartile 77928 a 75264 a 87289 a 

Bottom quartile 10686 a 14021 a 19248 a 
1999/00 

136743 a 133790 a 137505 a Top quartile 

2000/01 
Bottom quartile 62695 a 98290 a 104271 a 

Top quartile 220142 a 238482 a 279563 b 

Bottom quartile 70857 a 74409 a 93264 a 
2001/02 

231500 a 216463 a 239715 a Top quartile 

The lack of significant differences between systems in RoA indicates that all 3 

feed input systems can be equally profitable. High input systems require more net 

operating assets to achieve high farm incomes. Net operating assets in low input 

systems are lower but their incomes are also lower. 
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In all 4 dairy seasons and in all 3 feed input systems, the percentages of RoA 

m farms in the bottom quartile were lower than their percentages of RoE. This 

suggests that the costs of funding in these farms were higher than their return on 

borrowed capital. In farms in the top quartiles for EFS/ha, the percentages of RoE 

were higher than the percentages of RoA in 1999/00, 2000/01 and 2001 /02 . This 

suggests that their costs of funding were lower than their returns on borrowed capital. 

In 2000/01 and 2001/02, there were differences in the percentages of RoE 

between low, intermediate and high input systems in the top quartile. This can be 

associated with differences in owner' s equity. In these quartiles, farms with higher 

equity capital had lower RoE than farms with lower equity. 

5.4.8 FARM WORKING EXPENSES PER KILOGRAM OF MILKSOLIDS 

(Cash costs/kg MS) AND TOTAL COST OF MILKSOLJDS 

PRODUTJON (INCLUDING THE OPPORTUNITY COST OF 

CAPITAL) 

Although farms in the top quartile had higher Farm Working Expenses per 

hectare, their high milksolids production per hectare determined their lower total cost 

of production per kilogram of milksolids (See Table 5 6) . 

Farms in the top quartile for EFS/ha had lower total costs of production per 

kilogram of milksolids. This is also due to their higher milksolids production per 

hectare. These results agree with those found by Leslie (2001 ), and indicates that high 

milksolids production are essential for high profits. 

Within each quartile there were no significant differences in the cost of 

milksolids production. This can be due to the inclusion of the opportunity cost of 

capital in the calculation of milksolids production costs, and to the higher milksolids 

production per hectare in high input farms . These results suggest that the income per 

kilogram of milksolids can be similar in all 3 feed input systems. 
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5.5.- CONCLUSIONS 

5.5.1 In all 3 feed input systems, farms in the top quartile for EFS/ha had higher 

stocking rates, lower comparative stocking rate, higher milksolids 

production (per cow and per hecare), higher use of nitrogen fertiliser and 

higher estimated pasture consumed per hectare than farms in the bottom 

quartiles. 

5.5.2 In all 3 feed input systems, farms in the top quartile for EFS/ha had 

significantly higher Gross Farm Incomes per hectare (GFI/ha) than farms 

in the bottom quartile. The higher GFl/ha was determined by their higher 

milksolids production per hectare. 

5.5.3 Low, intermediate and high input farms in the top quartile for EFS/ha had 

similar or higher Farm Working Expenses per hectare than their 

corresponding farm systems in the bottom quartile. 

5.5.4 In all 3 feed input systems, farms in the top quartile for EFS/ha maximised 

feed utilisation per hectare, and achieved high milksolids production per 

hectare, through high milksolids production per cow and high stocking 

rates . 

5.5.5 Within the top quartile, there were no significant differences in Economic 

Farm Surplus per hectare, Return on Assets and Return on Equity between 

low, intermediate and high input systems. 

5.5.6 Low input and high input systems can be equally profitable with good 

management . 

5.5.7 EFS/ha can decrease significantly when pasture grown in the farm is not 

efficiently utilised by lactating cows, even when extra feed is included into 

the system. 

5.5.8 The use of extra feed per cow results in high gross farm incomes per 

hectare, but also increases farm working expenses per hectare. 
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CHAPTER 6 

RELATIONSHIP BETWEEN FEED INPUT AND OTHER 

PHYSICAL AND FINANCIAL FARM PARAMETERS 

ABSTRACT 

In the dairy system, all components interact with each other. In recent years the use of 

supplements in New Zealand dairy farms has increased . However, there is little 

information about the way in which this extra feed has influenced the dairy system. 

The objective of this paper was to analyse the relationships between the use of extra 

feed and some physical and financial parameters in the dairy system. ProfitWatch data 

corresponding to 915 owner-operated dairy farms between 1998/99 and 2001/02 were 

analysed . The data was classified according to the dairy season (1998/99, 1999/00, 

2000/01 , 2001 /02). For the present study, the definition of extra feed comprised 

supplements imported, winter grazing and maize silage grown in the farm The 

statistical analysis comprised simple and multiple regressions There were positive 

relationships between milksolids production, per cow and per hectare, and the 

inclusion of extra feed into the dairy system (P< 0001 ). On average (average of 4 

years), the milksolids responses to the use of extra feed , per cow and per hectare, were 

S0g/kg DM and 96g/kg DM, respectively. In 1998/99 (low milksolids payout) and 

2001 /02 (high milksolids payout), the use of extra feed increased gross farm income 

per hectare by $0.43/kg DM and $0.49/kg DM, respectively. Farm working expenses 

increased by $0.36/kg DM extra feed in 1998/99, and by $0 .37/kg DM extra feed in 

2001/02. There were not significant relationships between the amount of extra feed 

input per hectare and Economic Farm Surplus per hectare, Return on assets (%) and 

Return on Equity(%). Although the use of extra feed allowed increases in milksolids 

production, per cow and per hectare, stocking rate, and gross farm income per hectare; 

the increase in farm working expenses determined a marginal increase in the cash 

operating profit and an insignificant increase in EFS/ha, RoA (%) and RoE (%). 
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6.1 •- INTRODUCTION 

The dairy system is a dynamic structure in which all their components interact 

with each other. Several studies have described the relationships between physical and 

financial parameters in the dairy system (Leslie, 1998; Leslie, 2001 ; Salles, 2002). 

Milksolids production per cow is determined by genetics and the environment, 

especially the nutritional environment (Kolver, 2000) . The inclusion of extra feed into 

pastoral systems can increase milksolids production per cow through higher daily 

milksolids production per cow and longer lactation lengths (Yan der Poel, 1997; 

Jamieson, 1996) . 

The inclusion of extra feed into the dairy system can also result in higher 

milksolids production per hectare due to increases in milksolids production per cow 

and in stocking rate (Holmes et al , 2002). Negative relationships between milksolids 

production per cow and stocking rate have been reported in previous studies with 

unsupplemented pasture-only systems (Macdonald , 2001). This decrease in yield per 

cow can be minimised by feeding supplements, but high levels of ski I Is are required to 

maximise the utilisation of the extra feed without reducing pasture utilisation (Van der 

Poel , 1997). 

Macdonald (2001) reported positive relationships between milksolids production 

per hectare and stocking rate. However, there is a limit in stocking rate beyond which 

milksolids production per hectare starts to decrease (Macdonald, 2001). Farm income 

is determined by milk price and milksolids production per hectare (Leslie, 2001 ). The 

profitability of the use of extra feed will be determined by the rates at which farm 

income and farm expenses increase with the use of extra feed . 

There is little information about the way in which the use of extra feed has 

influenced the income and the expenditure of New Zealand dairy farms in recent 

years. The objective of this paper is to analyse the way in which the use of extra feed 

has influenced milksolids production per cow, milksolids production per hectare, 

gross farm income, farm working expenses and EFS/ha. The understanding of how 
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these components interact with each other is essential for an adequate management of 

the dairy system. 

6.2.- MATERIALS AND METHODS 

6.2.1 MATERIALS 

See section 3.2.1 in chapter 3 (Page 44). Data from dairy farms in the 

ProfitWatch database corresponds to commercial dairy farms, and they represent the 

"average" dairy farm in New Zealand. 

6.2.2 METHODOLOGY 

6.2.2.1 DATA MANAGEMENT 

6.2.2.1.1 

6.2.2. 1.2 

6.2.2.1.3 

Classification of the data by season 

See section 3 .2 .2.1 .1 (Page 45). The data corresponded to 4 

dairy seasons (1998/99, 1999/00, 2000/01 , 2001 /02) 

Classification of the data according to operating structure 

See section 3.2 .2 .1.2 (Page 45). 

Relationships studied 

6.2.2.1.3 .1 Relationship between feed input per cow (kg 

DM/cow) and milksolids production per cow (kg MS/cow). 

6.2.2. 1 .3.2 Relationship between feed input per hectare (kg 

DM/ha) and milksolids production per hectare (kg MS/ha). 
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6.2 .2.1.3.3 Relationships of milksolids production per 

hectare (kg MS/ha) and milksolids payout ($/kg MS) with Gross 

Farm Income per hectare ($/ha) and Farm working expenses per 

hectare ($/ha) . 

6 .2.2.1.3.4 Relationships of milksolids production per 

hectare (kg MS/ha) with Gross Farm Income per hectare ($/ha) 

and Farm Working Expenses per hectare ($/ha). 

6 .2.2.1.3.5 Relationships of extra feed input per hectare (kg 

DM/ha) with Gross Farm Income per hectare ($/ha) and Farm 

Working Expenses per hectare ($/ha) . 

6.2.2.1.3 .6 Relationship between feed input per hectare and 

Economic Farm Surplus per hectare ($EFS/ha) . 

6.2.2 .1.3.7 Relationship between feed input per hectare and 

the percentages or Return on Assets (¾RoA) and Return on 

Equity (%RoE). 

See Appendix 2 and Appendix 4 for more information about the methods used 

for the calculation of these variables . 

6.2.2.2 STATISTICAL ANALYSIS 

See section 3.2.2 .2 (Page 50). 

6.2.2.2.2 Regression Analysis 

The statistical analysis of the data (915 dairy farms, See Appendix 3 .3) 

comprised simple and multiple regressions. The SAS statistical software was 

used in the analysis of the data. 
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6.3.- RESULTS 

6.3.l Relationship between extra feed input per cow (kg DM/cow) and 

milksolids production per cow (kg MS/cow). 

Between 1998/99 and 2001 /02, milksolids production per cow was 

positively related to the amount of extra feed used per cow (See Figure 6.1) 

(See Appendices 5.1 and 5.2 for individual years). 

Figure 6.1: Relationship between extra feed input per cow and milksolids production per 
cow in owner- Oj)Crated dairy farms (Average of 4 ~'cars, n=915). 
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The average milksolids response (average of 4 years, n=915) to extra 

feed used per cow was 50 g MS/kg DM of extra feed (See Figure 6.1 ). There 

was a wide variation in the milksolids yields at any particular level of extra 

feed input per cow (See Figure 6.1 ). Figure 6.1 also shows that high milksolids 

productions per cow were also achieved without the use of extra feed. 

Between 1998/99 and 2001 /02, there was a negative relationship 

between milksolids production per cow and comparative stocking rate (See 

Figure 6.2) (See Appendices 5.3 and 5.4 for individual years). On average, 

126 



milksolids production per cow decreased by 1.9 kg MS for every increase of 1 

kg in comparative stocking rate (See Figure 6.2). 

Figure 6.2: Relationship between Comparative Stocking Rate and milksolids 
production per cow in owner- operated dairy farms (Average of 4 years, n=915) 
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6.3.2 Relationship between extra feed input per hectare (kg DM/ha) and 

milksolids production per hectare (kg MS/ha). 

In all 4 dairy seasons, there were positive relationships between the 

amount of extra feed used per hectare and milksolids production per hectare 

(See Figures 6 .3) (See Appendices 5.5 and 5.6 for individual years) . 

Figure 6.3: Relationship between extra feed input per hectare and milksolids production 
per hectare in owner- operated dair~' farms (Average of 4 ~'ears, n=915). 
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On average (average of 4 years), milksolids production per hectare 

increased by approximately 96 kg MS for every tonne of extra feed dry matter 

used per hectare ( See Figure 6.3). Figure 6.3 also shows that there was a wide 

variation in the data, and that relatively high milksolids productions per 

hectare were also achieved without the use of extra feed. 

Between 1998/99 and 2001 /02, stocking rate increased by 

approximately 1 cow for every 6 tonnes of extra feed dry matter used per 

hectare (See Figure 6.4) . 

Figure 6.-t: Relationship between extra feed input per hectare and milksolids production 
per hectare in owner- operated dair~' farms (Average of 4 years, n=915). 
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Multiple regression analysis showed that stocking rate has more 

influence on milksolids production per hectare than the amount of extra feed 

used per hectare (See Table 6 .1 ). 

Table 6.1: Regression equation for the prediction of milksolids production per hectare 
from stockin rate and extra feed in mt (Avera e of 4 ears, R2= 0.6881; P<.0001) 

kg MS/ha 26.7 + 274.7 (Stocking rate)+ 0.047 (kg DM extra feed/ha) 
Partial R : Stocking rate= 0.6347 (P<.0001); kg DM extra feed/ha = 0.2575 (P<.0001) 

In all 4 dairy seasons, there vas a negative relationship between 

milksolids production per hectare and comparative stocking rate (See Figure 

6.5) . 
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Figure 6.5: Relationship between Com1>arative Stocking Rate and milksolids production 
per hectare in owner- 01>erated dairy farms (Average of 4 years, n = 915). 
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6.3.3 Relationships of Gross Farm Income per hectare ($/ha) with milksolids 

production per hectare (kg MS/ha) and milksolids payout ($/kg MS). 

Between 1998/99 and 2001 /02, milksolids payout increased from 

$3 .58/kg MS to $5 .30/kg MS. During this period, the increase in milksolids 

payout caused a significant increase in GFI/ha (P< 0001) For every $1 

increase in milksolids payout, GFI/ha increased by approximately $878 (See 

Table 6.2) . 

Table 6.2: Regression equation for the prediction of SGFl/ha from milksolids paJout and 
milksolids production per hectare (Average of -l years, n=915) (R2= 0.91-'8; P<.0001). 

$GFI/ha = - 3687.8 + 877 .8 (Milksolids payout) + 4.6 (kg MS/ha) 

Partial R· : Milksolids payout = 0.3931 (P<.0001): kg MS/ha= 0.691 33 (P<.0001) 

6.3.4 Relationship of milksolids production per hectare (kg MS/ha) with Gross 

Farm Income per hectare ($GFl/ha) and Farm Working Expenses per 

hectare ($FWE/ha). 

In all 4 dairy seasons there were positive relationships between 

milksolids production per hectare and GFI/ha; and between milksolids 

production per hectare and FWE/ha. Figures 6.6 and 6.7 show these 

relationships in the years 1998/99 and 2001/02, years in which milksolids 

payout increased from $3 .58/kg MS to $5.30/kg MS . 
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Figure 6.6: Relationship of milksolids production per hectare with GFI/ha and FWE/ha 
in owner-operated dairy farms in 1998/99 (n=237). 
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Figure 6. 7: Relationship of milksolids production per hectare with GFI/ha and FWE/ha 
in owner-01lerated dairy farms in 2001 /02 (n=l 92). 
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GFI/ha and FWE/ha, both increased as milksolids production per 

hectare increased. At the higher value for milksolids payout, GFI/ha and 

FWE/ha increased at faster rates with increases in milksolids production per 

hectare (See Figures 6.6 and 6. 7) . But as milksolids payout increased, the 

increase in GFI/ha was larger ($3 . 73 to $5 .29/kg MS) than the increase in 

FWE/ha ($2.14/kg MS to $2 .67/kg MS) (See Figures 6.6 and 6.7) . 
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6.3.5 Relationship of extra feed input per hectare with Gross Farm Income per 

hectare ($GFl/ha) and Farm Working Expenses per hectare ($FWE/ha). 

In all 4 dairy seasons (1998/99, 1999/00, 2000/01 and 2001/02), there 

there were positive relationships between the amount of extra feed used per 

hectare, GFI/ha and FWE/ha. Figures 6.8 and 6.9 show these relationships in 

the years 1998/99 and 2001 /02, years in which milksolids payout increased 

from $3.58/kg MS to $5 .30/kg MS. 

Figure 6.8: Relationship of extra feed in1mt per hectare with GFI/ha and FWE/ha in 
owner-operated dair~' farms in 1998/99 (n=237). 
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Figure 6.9: Relationshitl of extra feed input per hectare with GFI/ha and FWE/ha in 
owner-operated dair~· farms in 2001/02 (n=192). 
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At the lower milksolids payout ($3 .58/kg MS) the use of extra feed 

increased GFI/ha by $0.43/kg DM; and FWE/ha by $0.36/kg DM (See Figure 

6.8). At the higher milksolids payout ($5.30/kg MS) the use of extra feed 

increased GFI/ha by $0.49/kg DM; and FWE/ha by $0 .37/kg DM (See Figure 

6.9). The difference between the rates of increase in GFI/ha and FWE/ha with 

the use of extra feed was higher at a high milksolids payout than at a low 

milksolids payout. The cash operating surplus from the use of extra feed was 

$0.07/kg DM extra feed at a milksolids payout of $3.58/kg MS; and $0.12/kg 

DM extra feed at a milksolids payout of $5 .30/kg MS . 

However, multiple regression analysis reveled that stocking rate had 

more influence on GFI/ha and FWE/ha than the use of extra feed (See Tables 

6.3 and 6.4). In both years (1998/99 and 2001 /02), when stocking rate was 

included in the regression analysis, the use of extra feed increased FWE/ha 

faster than GFI/ha (See Tables 6.3 and 6.4). 

Table 6.3: Regression equation for the prediction of GFUha (R2= 0.5676; P<.0001) and 
FWE/ha (R2= 0.51-t6; P<.0001) from stocking rate and extra feed input in 1998/99 (n=237). 

$GFI/ha = 140.2 + 953.4 (Stocking rate) + 0.230 (kg DM extra feed/ha) 

$FEW/ha = -18 .2 + 544 .7 (Stocking rate) + 0.242 (kg DM extra feed/ha) 

Table 6A: Regression equation for the prediction of GFI/ha (R2= 0. 7021; P<.0001) and 
FWE/ha (R2= 0.5483; P<.0001) from stocking rate and extra feed input in 2001/02 (n=192). 

$GFI/ha = 140.2 + 953.4 (Stocking rate) + 0.230 (kg DM extra feed/ha) 

$FEW/ha 168 .5 + 647.2 (Stocking rate)+ 0.278 (kg DM extra feed/ha) 

6.3.6 Relationship between extra feed input per hectare and Economic Farm 

Surplus per hectare ($EFS/ha). 

In all 4 dairy seasons, there were not significant relationships between 

the amount of extra feed used per hectare and EFS/ha (See Figures 6.10 and 

6.11). There were significant relationships between comparative stocking rate 

and EFS/ha in all 4 dairy seasons (See Figure 6.12). 
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Figure 6.10: Relationship between extra feed 
input per hectare and EFS/ha in owner­
operated dairy farms in 1998/99. 

Figure 6.11: Relationship between extra feed in1mt 
per hectare and EFS/ha in owner- 011erated dairy 
farms in 2001/02. 
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Figure 6.12: Relationship between comparative stocking rate and EFS/ha in owner- operated 
dair~· farms in 2001 /02. 
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6.3.7 Relationship between extra feed input per hectare and the percentages of 

Return on Assets (RoA) and Return on Equity (RoE). 

In all 4 dairy seasons, there were no significant relationships between the 

amount of extra feed used per hectare and the percentages of RoA and RoE (See 

Figures 6.13 and 6.14) 
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Figure 6.12: Relationship between extra feed input 
per hectare and the % RoA in owner- 011erated 
dairy farms (Average of 4 years, n = 915). 
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6.4.- DISCUSSION 

The positive relationships between the use of extra feed and milksolids 

production, per cow and per hectare, found in this study agree with reports of high 

milksolids production, per cow and per hectare, in farms that use supplements (Leslie, 

2001 ; Holmes, 2000; Reid, 1997). In this study, the marginal response in milksolids 

to the extra feed offered per cow was 50 g MS/kg DM. This response was lower than 

the marginal response to supplements reported in previous studies (Penno et al. , 1999; 

Thomson et al. , 1997; Pinares and Holmes, 1996) . This variation can be due to 

differences in the utilisation of pasture and supplements, and in the type of feed and 

feed quality, between farms . Furthermore, the marginal milksolids response in this 

study refers to a mixture of feed (pasture from winter grazing-off, maize silage, 

concentrates and other feeds) . For these reasons it is difficult to make compare the 

milksolids response found in this study with that of previous studies. 

The low correlation coefficients for the relations between extra feed input and 

milksolids production, per cow and per hectare, also shows that there is a wide 

variation in the data (See Figures 6.1 and 6.3). The efficiency with with which the 

total feed available in the farm was utilised (only -pasture or pasture+ extra feed) , can 

be the reason for the significant variation in the relationship between milksolids 

production, per cow and per hectare, and the use of extra feed . This is because farms 

with the highest EFS/ha are characterised by their high milksolids production, per 
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cow and per hectare, their high stocking rates and their high pasture utilisation 

(estimated pasture consumed per hectare) (Leslie, 2001 ; Holmes, 2000; Howse and 

Leslie, 1997). 

Regression analysis showed that the increase in milksolids production per 

hectare per kg DM of extra feed use per hectare is high (96g MS/kg DM). This high 

response can be because higher feed inputs per hectare, and milksolids production per 

hectare, are also associated to higher stocking rates, and possibly with higher pasture 

utilisation per hectare and higher use of nitrogen fertiliser per hectare. This statement 

is supported by the decrease in milksolids response to extra feed per hectare (47g 

MS/kg DM extra feed) when stocking rate is added in the equation for the prediction 

of milksolids production per hectare (See Table 6.1 ) . 

The influence of feed input on milksolids production, per cow and per hectare, 

is also shown in the relationship between comparative stocking rate and milksolids 

production per cow and per hectare . As the amount of feed supply per hectare 

increases, comparative stocking rate decreases and milksolids production, per cow 

and per hectare, increases. Kolver (2000) reported increases in milksolids production 

per cow with the use of extra feed . Similarly, Salles (2002) also found that as the 

energy supply to the cow increases, generally associated to the use of extra feed, 

milksolids production per cow increases . 

The increase in stocking rate with the inclusion of extra feed (See Figure 6.4) 

agrees with the reports that extra feed can be used to increase the stocking rate 

(Holmes et al. , 2002; Holmes, 2000; Reid, 1997). However, there is also a wide 

variation in the data. For 1998/99 and 2001 /02, high or low stocking rates have been 

observed in all-pasture farms and farms that used extra feed (See Figure 6.4). 

Stocking rate influences pasture utilisation, milksolids production per hectare and 

farm profitability (Holmes et al. , 2002; Penno, 1999; Leslie, 2001 ; Howse and Leslie, 

1997). For this reason, it is possible that farms with relatively high stocking rates, 

with or without the use of extra feed, also had higher pasture utilisation, higher 

milksolids production per hectare and, consequently, higher EFS/ha than farms with 

lower stocking rates. For similar reasons, it is possible that low stocking rates in all-
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pasture farms or farms that used extra feed correspond to farms with low feed 

utilisation, low milksolids production per hectare and low EFS/ha. 

The negative relationship between comparative stocking rate and milksolids 

production, per cow and per hectare, has also been reported in previous studies 

(Penno, 2001 ). This is because at high comparative stocking rates, the amount of feed 

supply per kilogram of live weight decreases, and with this less energy is available 

for milksolids production. 

The results of this work indicates that the rate of increase in GFI/ha, with each 

kilogram increase in milksolids production per hectare, is faster than the rate of 

increase in FWE/ha, especiall y at high milksolids payouts. Positive relationships 

between GFI/ha and milksolids production per hectare have also been reported by 

Leslie (2001 ). These results agrees with the results found in other studies in which 

farms with high milksolids production per hectare, generally farms with high EFS/ha, 

also had higher farm working expenses per hectare (Holmes, 2000; Lesli e, 2001 ; 

Howes and Leslie, 1997) . 

The use of extra feed increased GFI/ha and FWE/ha. The results of this study 

shows that GFI/ha and FWE/ha increased at similar rates with the use of extra feed . 

The approximate profits from the use of extra feed were $0.07 - $0 .12/kg DM extra 

feed/ha . As consequence, the difference in profit (without including non-cash 

expenses) between and all pasture farm and a farm that use up to 3000 kg DM extra 

feed/ha can be low ($210 - $360/ha) . However, the use of extra feed can be necessary 

in same cases, when weather conditions are unfavourable for pasture growth. These 

results show that, for these analyses between farms, the use of extra feed caused no 

significant increases in farm profitability. This conclusion is confirmed by the lack of 

significant relationship between EFS/ha and extra feed input per hectare. 

In this study there were negative relationships between comparative stocking 

rate and EFS/ha. These results agree with those found by Macdonald (2004) . 

Macdonald (2004) found that EFS/ha can be similar at very low or very high 

comparative stocking rates. In this study, EFS/ha varied considerably at similar levels 
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of comparative stocking rate, but high EFS/ha were achieved within a range of 70 -

90 kg LWT/t DM (See Figure 6.12). 

The absence of significant relationships between the input of extra feed and 

EFS/ha also shows that farms in this study which supply extra feed do not necessarily 

had higher EFS/ha, presumably because there were other factors that influence farm 

profitability. It is probable that factors such as stocking rate, milksolids production 

per cow and per hectare, estimated pasture consumed per hectare and farm 

management skills played a more significant role in EFS/ha than the amount of extra 

feed supplied per hectare (Leslie, 2001; MAF, 2001 ; Holmes, 2000; Howse and 

Leslie, 1997). 

There were no significant relationships between feed input per hectare and the 

percentages of return on assets and equity. But due to their higher operating assets, 

the percentages of return on assets and return on equity refer to a greater absolute 

amount of money in farms that use extra feed Similarly to EFS/ha, it is possible that 

the percentages of return on assets and return on equity are more associated to other 

factors , such as stocking rate, milksolids production per cow and per hectare, and the 

estimated pasture consumed per hectare . 

6.5.- CONCLUSIONS 

6.5.1 - The inclusion of extra feed into the dairy system increased milksolids 

production, per cow and per hectare . 

6.5.2.- The average milksolids response to the use of extra feed per cow was 50g/kg 

DM (Average of 4 years, between 1998/99 and 2001/02) . 

6.5 .3.- The average milksolids response to the use of extra feed per hectare was 96 g 

MS/kg DM extra feed (Average of 4 years, between 1998/99 and 2001/02). 

This high response in milksolids per hectare to extra feed is the result of 

higher stocking rates, higher use of nitrogen fertiliser and other inputs 

associated with the use of extra feed. 

6.5.4 .- Milksolids production per cow decreased by 1.8 kg MS for each unit increase 

in comparative stocking rate. 
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6.5.5.- The use of extra feed allows increases in stocking rate (approximately lcow 

for each 6 t DM extra feed used per hectare) . 

6.5.6 .- The increase in milksolids payout, from $3 .58/kg MS in 1998/99 and 2001 /02, 

caused a significant increase in gross farm income per hectare ($877/ha for 

each dollar increase in milksolids payout). 

6.5.7.- Increases in milksolids production per hectare causes increases in gross farm 

income per hectare and in farm working expenses per hectare. 

6.5.8 .- When extra feed is used, the rate of increase in gross farm income per hectare 

($0.43 /kg DM in 1998/99 and $0.49/kg DM in 2001 /02) is only marginally 

higher than the rate of increase in farm working expenses ($0.36/kg DM in 

1998/99 and $0 .37/kg DMin 2001/02) . 

6.5 .9.- There were no significant relationships between the use of extra feed per 

hectare and Economic Farm Surplus per hectare, Return on Assets (%) and 

Return on Equity(%). 
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CHAPTER 7 

GENERAL DISCUSSION 

This study is based on the analysis of Profit Watch data. As Profit Watch data is 

collected through surveys (Dexcel, 2003), it is possible that there are some 

inaccuracies in the data, especially in the estimated parameters. This is because 

variations in the data collected can also be associated with differences in region and 

weather conditions. Furthermore, small inaccuracies could have happened during the 

process of data collection (measurement and reading of values) . The accuracy of the 

results found in this work also depends on the accuracy of the data collected . 

Although adjustments can facilitate the comparison of data, it can also cause small 

variations in the results obtained . For this reason, the results obtained from estimated 

values (such as the estimated pasture production) should be analysed with caution . 

However, these small variations may have also been minimised by the large number 

of dairy farms anal ysed in each year and the exclusion of farms with very extreme 

values (See Section 3.2 .2.2) . 

In the dairy system all components are interrelated and interact with each 

other. For this reason, the system should be adapted to the conditions in the farm . The 

ability to optimise the utilisation of pasture grown in the farm is one of the main 

characteristics of farms in the top quartile for EFS/ha (See Section 5.3.1.5, Table 5.1; 

Leslie, 2001 ; Holmes, 2000) . The main determinant of feed demand per hectare, and 

pasture utilisation, is stocking rate (Holmes et al. , 2002; Penna, 1999). For this reason, 

it is logical that intermediate and high feed input farms in the top quartile for EFS/ha 

have higher stocking rates than low feed input farms (See Table 5.1). With relatively 

high stocking rates, intermediate and high input farms not only maintain pasture 

utilisation in the farm but also maximise the utilisation of the extra feed used (Reid, 

1997; Van der Poel, 1996). 



One of the main determinants of milksolids production per cow is the feeding 

level of the cow (Kolver, 2000). Intermediate and high feed input farms in the top 

quartile for EFS/ha had higher milksolids production per cow than low input farms 

(See Table 5.1 ). This is because the feeding level of the cows was higher in 

intermediate and high input systems than in low input systems (See Table 3.1 and 

Table 5 .1 ). This conclusion is supported by the lower comparative stocking rate 

observed in intermediate and high input systems (See Section 33.1 .2). In low input 

systems, the feed intake of the cow is determined by the quantity and quality of 

pasture grown in the farm . In intermediate and high input systems, apart from pasture 

grown in the farm, the cows were also offered more than 50 kg DM of extra feed per 

cow (See Table 3.4) . 

Since farms in the top quartile for EFS/ha had higher stocking rates and higher 

milksolids production per cow than farms in lower quartiles, their milksolids 

production per hectare was also higher than in farms in lower quartiles, especiall y in 

intermediate and high input farms (See Tables 5.4, 5.5 and 5.6). This characteristics of 

farms with high EFS/ha have also been reported in previous studies (Leslie, 2001; 

MAF, 2001; Holmes, 2000; Howse and Leslie, 1997). 

The mam determinant of Gross Farm Income per hectare (GFI/ha) is 

milksolids production per hectare (See Section 4 .3 .1 ; Leslie, 200 I) . For this reason, 

intermediate and hig h input farms in the top quartile for EFS/ha had hig her GFI/ha 

than low input farms in this quartile ( See Figure 5.8) . Other studies have also reported 

higher gross farm incomes per hectare in high input systems than in low input systems 

(Van der Poel, 1997; Macdonald, 1999). 

Similar to previous reports (Leslie, 2001 ; MAF, 2001 ; Holmes, 2000; Howse 

and Leslie, 1997), farms in the top quartile for EFS/ha had similar or higher Farm 

Working Expenses per hectare (FWE/ha) than farms in lower quartiles (See Figure 

5. 10). But intermediate and high input farms in the top quartile had higher FWE/ha 

than low input farms in this quartile (See Figure 5.10). This is because animal costs, 

feed costs and overhead costs were significantly higher in intermediate and high input 

farms than in low input farms (See Section 4.3.2) . 
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The results of this study suggest that , on average and between farms, the input 

of extra feed, although increasing milksolids production (per cow and per hectare) and 

GFl/ha, did not increase significantly EFS/ha of the intermediate and high input farms 

in any year and in any of the 3 quartiles (See Table 4 .12 and Table 5.17). Van der 

Poel ( 1997) also found that the inclusion of extra feed into the dairy system although 

increasing milksolids production, per cow and per hectare, did not always result in 

higher EFS/ha. This is due to an increase in the cost of milksolids production with the 

use of extra feed. Although high input systems had higher GFl/ha than intermediate 

and low input systems, their higher FWE/ha, associated with the use of extra feed and 

higher stocking rates, offset the increase in farm income. 

The results found in this study also show that the inclusion of extra feed did 

not affect the Return on Assets (% RoA) and Return on Equity (% RoE) significantly 

(See Sections 4 3.4 and 5.3.2.4). This indicates that all 3 feed input systems can be 

profitable and generate similar percentages of RoA and RoE. These results disagree 

with results from experimental data in which low input farms had significantly higher 

EFS/ha than high input farms (Macdonald , 1999) . In the 1. 75t MS/ha trial , high input 

farms had lower EFS/ha than the all-pasture farms due to the high costs associated 

with the inclusion of extra feed (Macdonald , 1999). The results of this work also 

disagree with reports that high input farms results in higher EFS/ha than low input 

farms (Roche and Reid , 2002). It is possible that the low costs of the extra feed and 

very high skills in the case of Roche and Reid (2002) determined high EFS/ha. 
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CHAPTERS 

CONCLUSIONS 

In New Zealand, the pastoral dairy system can be modified by the amount of extra 

feed input. Management of the dairy farm should be oriented to maintain a synchrony 

between feed demand of the herd and feed supply. For this reason, the stocking rate 

should generally be increased as the input of extra feed into the dairy system 

increases. High grazing management skills are necessary to achieve high pasture 

utilisation, which is essential for high EFS/ha. 

There are positive relationships between the amount of extra feed input 

and milksolids production per cow and per hectare. Milksolids production per cow 

increased by approximately 50g per kilogram of extra feed offered per cow. But the 

response to extra feed used per hectare is higher (96gMS/kg DM extra feed) due to 

the "extra inputs", such as extra cows/ha and extra nitrogen per hectare, associated 

with the use of extra feed . Comparative stocking rate was negatively related to 

milksolids production per cow (-1 .8 kg MS/unit of CSR extra), per hectare (-8.7 kg 

MS/unit of CSR extra) and EFS/ha ($0 .2805/unit of CSR extra to the power of 2) . 

High input systems also use more kilograms of nitrogen fertiliser per hectare than 

intermediate and low input systems. 

During the period of study, the increase in milksolids payout caused 

significant increases in the average Gross Farm Income per hectare, Farm Working 

Expenses per hectare, EFS/ha and the percentages of Return on Assets and Return on 

Equity. High input systems had significantly higher Gross Farm Income per hectare 

than intermediate and low input systems. The rate of increase in gross farm income 

per hectare was $0.43 and $0.49/kg DM extra feed in 1998/99 and 2001/02, 

respectively. The inclusion of extra feed into the dairy system also increased Farm 

Working Expenses per hectare, but at a lower rate ($0.36 to $0.37/kg DM extra feed 



in 1998/99 and 2001/02, respectively) . The increase in FWE/ha was due to increases 

in labour, feed, fertiliser and overhead costs per hectare. 

In this analysis of differences between farms, Economic Farm Surplus per 

hectare and the percentages of Return on Assets and Return on Equity were not 

significantly affected by the use of extra feed. This was due to the increase in farm 

operating expenses associated with the inclusion of extra feed. Variable and fixed 

costs per hectare, and milksolids production costs ($/kg MS) all increased with the use 

of extra feed 

The main characteristics of low, intermediate and high input farms in the top 

quartile for EFS/ha were their high estimated pasture consumed per hectare and their 

high stocking rate. Since high pasture utilisation is essential for high EFS/ha, the use 

of extra feed should only be considered in farms which are able to achieve high 

pasture utilisation. With an adequate management, low input and high input systems 

can be equally profitable per hectare . 

However, the results found in this study correspond to randomly selected dairy 

farms which are more representative of the average New Zealand dairy farm . It is 

possible that differences between low, intermediate or high input systems, if they 

exist, can have been minimised by considering an average value . There are reports of 

low and high input farms with higher EFS/ha than those found in this study. For this 

reason, more studies are necessary to understand the factors that make some low, 

intermediate and high feed input dairy farms highly profitable. Further studies can 

comprise the analysis of physical and financial characteristics of highly efficient 

systems (farms with high EFS/ha, RoA, and RoE with low, intermediate and high feed 

input) could help to clarify this uncertainty. These farms are likely to represent 

extremes of skills and perhaps be in the top 10% of farms. Further studies must also 

be done taking into account the characteristics of each region in New Zealand. An 

analysis of the objectives and aspirations of dairy farmers can also help to understand 

their preferences for a low-input or a high-input system. 

143 



REFERENCES 

Armer, C. (2000) . Using pasture for profit. Dairyfarming Annual. Massey University . 

133 - 134. 

Attrill, B.J.; Miller, D.B. (1996). Trends in farm income and expenditure. Ruakura 

Dairyfarmers ' Conference. 1-4. 

Billington, C. (2001 ). Making the most of the good times - understanding your 

finances . Ruakura Dairyfarmers' Conference. 9 - 12. 

Bird, P. (2003) . Understanding your financial statements. Dairy 3 Conference. 

Combined Massey University, Dexcel and Dairy Farmer Events. 225-231. 

Bodeker, P.; Anderson, A. (2001). 4% Productivity, What does it mean for farmers?. 

Ruakura Dairyfarmers ' Conference. 48-52 . 

Brookes, I. (2002). Calculating feed supply and demand on your farm . Dairyfarming 

Annual. Massey University. Vol 54, 162. 

Butler, P.L.; Johnston, T.J. (1997). Fertiliser use in the Bay of Plenty, Waikato and 

South Auckland regions. Proceedings of the New Zealand Grassland 

Association. 59: 35-37. 

Clark, D.A.; Matthew, C.; Crush, J.R. (2001). More feed for New Zealand dairy 

systems. Proceedings of the New Zealand Grassland Association. 63: 283-

288 . 

Clark, D.A.; Penno, J.W. (1996) . The importance of using pasture grown. 

Dairyfarming Annual. Massey University. 20-25 . 

Deane, T. (1999). The profitable use of supplementary feeding in pasture -based dairy 

farm systems. Dairyfarming Annual. Massey University. 64-77. 

Dexcel (2003) . Economic Survey of New Zealand Dairy Farmers 2001-2002. Dexcel 

Limited. 40p. 

Dexcel (2003b) . http ://www.dexcel.co .nz/farmfacts.cfm Economic Farm Surplus 

2001/02. FarmFacts 7.4 (June 2003) . Dexcel, Hamilton. New Zealand . 

Dexcel (2003c). Definition of key performance indicators. Plan4Succes -Achieve your 

dreams. Information Sheet, August 2003 . Dexcel. Hamilton. New Zealand. 

Falloon, J.H. (1996) . Returns on investment. Dairyfarming Annual. Massey 

University. 42-47. 



Familton, A.S. (1996). Expenditure on, and returns from, animal health: Analysis of 

recent increases in costs. Dairyfarming Annual. Massey University. 89-94. 

Garcia, S.C.; Holmes, C.W . (1999). Effects of time of calving on the productivity of 

pasture-based systems. New Zealand Journal of Agricultural Research . 42 : 

347-362. 

Glassey, C. (2001 ). How 400kg MS production is achieved profitably. Dairy 

Exporter . New Zealand . October 2001 . 62-63. 

Gould, J.L; Gould, G.F. (2002) . Biostats Basics: A student handbook. W.H. 

Freeman and Company, New York. 422p . 

Hedley, P.; Bird, P. (2003) Pay yourself first. Dexcel Field Day "Progress under 

pressure". March 2003 . 1-3 . 

Hawkes Bay Dairies Ltd. (2002) . Personal communication. Farm: 1487 Matapiro 

Road, Crownthorpe Hastings. Advance Dairy Production Field Trip -

September 2002 . 117. 771 paper. Massey University . 

Holmes, C.W.; Brookes, J.M.; Garrick, D.J.; Mackenzie, D.D.S.; Parkinson, T.J.; 
Wilson, G.J. (2002). Milk production from pasture. Massey University . 
601. 

Holmes, C.W.; Matthews, P.N.P. (2001) . Feeding of Conserved Forages. 

International Grassland Conference. Brazil. P671 . 

Holmes, C.W. (2000). Profitable milk production at the commodity price ($3 .00/kg 

milksolids?). Dairyfarming Annual. Massey University. 109 - 132 . 

Holmes, C. W. (1998) . Dairy production in New Zealand 1948-1998; Focus on 

systems for the future . Dairyfarming Annual. Massey University. 11-30. 

Howse, S.; Leslie, M. (1997). Can dairy farmers make money by spending money?. 

Ruakura Farmer' s Conference. 27-36. 

IFCN (2003). IFCN Dairy Report 2003. International Farm Comparison Network . 

Sigert GmbH. Braunschweig, Germany. 137p. 

Jamieson, M. and K. (1996) . Intensive dairying, inputs and returns. Dairyfarming 

Annual. Massey University. 126-128. 

Kay RD.; Edwards, W.M. (1999). Farm Management. 4tl1 Edition. McGraw-Hill. 

494 . 

Kolver, E. (2000). Nutrition guidelines for the high producing dairy cow. Ruakura 

Dairyfarmers' Conference. 17-28. 

Kuriger, B. (2002). Low input farming endure-life. South Island Dairy Event. 132-

135 . 

145 



Leslie, M. (2001 ). Efficiency for economic success. International Dairy Federation 

Conference. Auckland - New Zealand. 1-10. 

Leslie, M; Miller, D. (1999) . What can you get out of a set of accounts? . Ruakura 

Dairyfarmers Conference. 10-17. 

Leslie, M. ( 1998). Profitability of farms less than 60 hectares . Dairyfarming Annual. 

Massey University . 31-42. 

LIC (2003) . Dairy Statistics 2002-2003 . Livestock Improvement Corporation. 45p. 

Lucy, M.C. (2001). Reproductive physiology and management in high yielding dairy 

cattle. Proceedings of the New Zealand Society of Animal Production. 61 : 

120-127. 

Macdonald, K.A. (2004) . How to obtain high per cow production while maintaining 

total farm profitability. Proceedings of the 2nd Dairy 3 Conference. 

Dexcel , Massey University . Rotorua. 

Macdonald, K.A.; Penno, J.W.; Nicholas, P.K.; Lile, J.A.; Coulter, M.; 

Lancaster, J.A.S. (2001) . Farms systems - Impact of stocking rate on 

dairy farm efficiency. Proceedings of the New Zealand Grassland 

Association. 63: 223 - 227 . 

Macdonald, K. (1 999). Determining how to make inputs increase your Economic 

Farm Surplus. Ruakura Dairyfarmers ' Conference. 78-87 . 

MAF (2001) . Dairy Monitoring Report - Lower North Island . Ministry of Agriculture 

and Forestry. 22-57 . 

McCall, D.G.; Clark, D.A. (1999). Optimised dairy grazing systems in USA and NZ. 

Journal of Dairy Science. 82 : 1808-1816. 

McGrath, J. M.; Penno, J.W.; Macdonald, K.A.; Carter, W.A. (1998). Nitrogen 

fertiliser to increase dairyfarm profitability. Proceedings of the New 

Zealand Society of Animal Production. 58, pl 17. 

McGrath, J. (1997). Farming for high profit . Ruakura Dairyfarmers ' Conference. 20 -

28 . 

Moore, R. (2000) . Greater profit from greater inputs . Dairyfarming Annual. Massey 

University. 135 - 137. 

NZOY (2000) . New Zealand Official Yearbook. Statistics New Zealand. 

Parker, W. (1998) . The future of the small dairy farm . Dairyfarming Annual. Massey 

University. 43 - 56. 

146 



Penno, J . (2003). Farm systems that work for you. Proceedings of the first Dairy 3 

Conference. Dexcel, Massey University.125-132. 

Penno, J. (2002) . The response of grazing dairy cows to supplementary feeds. PhD 

thesis . Massey University . 

Penno, J. (2001). Changing farm systems m response to current market signals. 

Ruakura Dairyfarmers' Conference. 1-8. 

Penno, J.W.; Kolver, E. (2000). Future farms systems. Ruakura Dairyfarmers ' 

Conference. 3- 13 . 

Penno, J. (1999) . Stocking rate for optimum profit. South Island Dairy Event. 25p . 

Penno, J.W.; McGrath, J.M.; Macdonald, K.A.; Coultern, M.; Lancaster, J.A.S. 

(1999) . Increasing milksolids production from supplementary feeds . 

Proceedings of the New Zealand Society of Animal Production. 59 : 188 . 

Pe11110, J.W.; Macdonald, K.A.; Bryant, A.M. (1996). The economics of No 2 

Dairy Systems. Dairyfarming Annual. Massey University. 11- 19. 

Phillips, R. and K. (2002) . Personal communication . Dairy farmers . Dannevirke. 

Advance Dairy Production Field Trip - September 2002. 117. 771 paper. 

Massey University. 

Phyllips, R.M.C.; Matthews, P.N.P. (1994) . Pasture targets: their practical 

application . Dairyfarming Annual. Massey University. 153-157 . 

Pinares, C.; Holmes, C. (1996) . Effects of feeding silage and extending lactation on 

milksolids production . Proceedings of the New Zealand Society of Animal 

Production . 56 : 239. 

Prewer, W. (2003). Personal communication. Extension Field Staff at Dexcel. 

Morrinsville and Ruakura Roads. Newstead, Hamilton . New Zealand . 

Prewer, W (2002) . Back to the future : feed cows well in a $4 .00/kg MS season. Dairy 

Exporter. July . 

ProfitWatch Database (2003). ProfitWatch database for the 1998/99, 1999/00, 

2000/01 , 2001/02 dairy seasons. Database provided by Dexcel. Hamilton. 

New Zealand. 

ProfitWatch (1999). ProfitWatch Program Operation and Advisory definitions & 

standards for the measurement of Economic Farm Surplus and operation of 

ProfitWatch Version 1.1. Prepared by Mark Leslie. Livestock 

Improvement Advisory. 

147 



Rawlings, K.M.; Shadbolt, N.M. (2000). Goals and indicators of success: lessons 

learnt from a case study of farm family businesses identifying how "in 

balance" they are and the network of indicators that drive or measure 

success. Dairyfarming Annual. Massey University . 27-40. 

Reid, J. and A. (1997). Integrated systems using supplementary feeds on commercial 

farms with production of some milk in winter. Ruakura Dairyfarmers ' 

Conference. 33-39. 

Roberts, A. H.; O'Connor, M. B. (1992). Effective use of nitrogen. Ruakura 

Dairyfarmers' Conference, p77. 

Roche, J.; Reid, A. (2002). High input options - the road to a better life more money, 

more options. South Island Dairy Event. 120-131 . 

Ryan, L. (2002). Achieving Financial Freedom. Ruakura Dairyfarmers ' Conference. 

8 - 21. 

SAS. (2003) The SAS system help . The SAS System for Windows. 8.02. SAS 

Institute Inc. NC. USA . 

Salles, P. (2002). Physical and financial evaluation of a group of high producing dairy 

farms in New Zealand. Master of Applied Science Thesis. Massey 

University . Palmerston North. New Zealand. 183 

Shadbolt, N. (2001 ). Growing a business: setting and achieving business goals. 

Massey Dariryfarming Conference. 61-74 . 

Shadbolt, N. (1997). Key performance indicators. Dariryfarming Annual. Massey 

University. 107-111. 

Stevens, J.; Burton, L; Rendel, J. (2000) Induced calving. Australia and New 

Zealand Combined Dairy Cattle Veterinarians' Conference. Vanuatu, 

Veterinary Continuing Education. Massey University. 

Thomson, N.A.; Davis,K.L.; McGrath, J.M.; Hainsworth, R.J.; Clough, J.C. 

(1998). Impact of feeding maize silage on dairy production. Proceedings of 

the New Zealand Grassland Association. 60 :51-55 . 

Thomson, N. A. (1997). The best option for feed conservation. Ruakura Dairyfarmers 

Conference. 106-1 13 . 

Thomson, N. A. (1996) . Irrigation and pasture quality. Ruakura Dairyfarmers 

Conference. p58-66. 

Van der Poel, J. (1997). Balancing the feed budget a New Zealand perspective. 

Journal of Dairy Research Foundation. University of Sydney, Vol 2 : 92. 

148 



Van der Poel, J. (1996) . Going for high production. Dairyfarming Annual. Massey 

University. 5-10. 

Verkerk, G.; Stevens, J.; Mckay, B. (2000) . Management for sustainable 

reproduction. Ruakura Dairyfarmers ' Conference. 53-65. 

Watt, T. A. (1993). Introductory statistics for biology students . Chapman & Hall. 1st 

ed . l 87p. 

Woodward, S.J.R. (1998). Bite mechanics of cattle and sheep. Applied Animal 

Behaviour Science. 56 . 203 . 

Wright, D.F.; Pringle, R.M. (1983) . Stocking rate effects in dairying . Proceedings of 

the New Zealand Society of Animal Production. 43 : 97-100. 

Xu, Z.; Burton, L. (2000). Reproductive performance of dairy cows in New Zealand . 

Australia and New Zealand Combined Dairy Cattle Veterinarians ' 

Conference. Vanuatu, Veterinary Continuing Education. Massey 

University. 23 .42 . 

149 



Appendices 

1.- Distribution of owner-operated dairy farms in Profit Watch. 

1.1 Distribution of owner-operated dairy farms in Profitwatch data provided 
b D l(P fiW hD b 2003) ,y exce ro It ate ata ase, 

Region 
Owner Operators 

1998/99 1999/00 2000/01 2001/02 
Upper North Island 36 40 35 35 
Waikato 57 53 59 30 
North East, Waikato and Bay of Plenty 58 58 61 46 
Taranaki 51 46 48 42 
Lower North Island 22 28 29 21 
South Island 29 32 35 30 
Total per year (surveys) 253 257 267 204 
Total Ovmer-operators (surveys) 981 

1.2 Distribution of dairy farms according to the number of years 
(ProfitWatch Database, 2003). 

Number of years surveyed Number of dairy farms Percentage Number of surveys 

1 398 64% 398 
2 127 20% 254 
3 75 12% 225 
4 26 4% 104 

Total 626 100% 981 

2 .- Estimation of the physical parameters of dairy farms studied . 

2 .1 Estimation of liveweight of the cows (kg) according to breed and body 
constitution (From : ProfitWatch, 1999) 

Breed Light Medium Heavv 
Jersey 350 375 400 
Friesian 400 450 500 

2.2 Calculation of stocking rate (Profit Watch, 1999). 

Herd size (N of cows) 
Stocking Rate = 

Farm size (Eff. Ha) 

2.3 Estimation of comparative stocking rate (CSR) usmg data from 
Profitwatch (From: Prewer, 2003) 

CSR= 
kg LWT / ha 

Total feed offered (t OM/ha) 
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Where: 
kg LWT/ha = stocking rate* liveweight of the cows 
Total feed offered (t DM/ha) = (kg DM/ha annual pasture 

requirement per hectare /0.8 / 1000) + (stocking rate * 
kg DM supplement per cow/1000) + (kg DM/ha 
brought-in winter grazing /1000) - kg DM/ha young 
stock requirements if young stock is on farm 

* The annual pasture requirement per hectare is an estimation 
based on the estimated pasture consumed per hectare in the farm 
and assuming 80% pasture utilisation. 

2.4 Estimation of milksolids reduction er cow Profit Watch, 1999). 
Total fat produced to the dairy factory (kg) + 

kg MS/cow= Total protein produced to the dairy factory (kg) 1 

Herd size (N cows) 
Total fat or protein produced to the dairy factory from Is June to 3 1 si 
May. 

2. 5 Estimation of milksolids reduction er hectare (Profit Watch, 1999). 
Total fat produced to the dairy factory (kg) + 

kg MS/ha = Total protein produced to the dairy factory (kg) 1 

Farm size (Eff. Ha.) 
Total fat or protein produced to the dairy factory from l 5 June lo 31 51 

May 

2.6 Estimation ofmilksolids production per kg of livewei ht . 
kg MS/kg LWT = Average kg MS/cow in the farm 

Average LWT of the cows in the farm 

2. 7 Estimation of milksolids reduction per tonne of d matter offered. 
kg MS/ t OM = Kg MS/kg LWT • kg LWT/t OM* 

* Comparative Stocking Rate 

2.8 Estimation of asture consumed er hectare From: Prewer, 2003 . 

Estimated Pasture ( t OM/ha) = Annual feed requirement per hectare (t OM/ha) less 

Where: 
Annual feed re uirement er hectare (t DM/ha) = 

( Annual cow's requirements (t OM) • Maximum cows milked ) + 
(Annual yearlings' requirements (t OM)* number of opening R1 heifers) + 
( Annual weaner's requirements (t OM)* number of closing R1 heifers) 

Farm size (Eff. Ha.) 
Cow's requirements comprise requirements for maintenance, pregnancy and 
milksolids production. Yearlings and weaner's requirements comprise 
requirements for maintenance and growth. 
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2 .9 Estimation of hay and pasture silage made on farm (ProfitWatch, 
1999 . 

Pasture hay or kg DM pasture conserved in bales, 
silage made (kg DM/ha) = pit and stack in the farm --~-----------

on farm Farm size (Eff. Ha.) 

2.10 Estimation of maize silage made on farm (Profit Watch, 1999). 
Maize silage 

made on farm 
kg DM/ha = 

Maize grown in farm (t OM) 
Farm size (Eff. Ha.) 

2.11 Estimation of supplements made on farm (Profit Watch, 1999). 

2.12 

kg DM hay and pasture silage made on 
Supplements kg OM/ha = farm + kg OM maize silage made on farm 
made on farm 

Estimation of su 

kg DM 
Supplements 

imported /ha = 

Farm size (Eff. Ha .) 

lements im orted (From: ProfitWatch, 1999). 
kg DM supplements imported (hay, pasture 

silage, maize silage, formulated meals, grains, 
other feeds imported) 
Farm size (Eff. Ha.) 

2 .13 Calculation of pasture imported as winter grazing (From : Profit Watch, 
1999). 

kg DM/ha = 
(Intake per day * number of cows * number of davs) 

Farm size (Eff. Ha.) 

3. Statistical Analysis of the data. 

3.1 Distribution of data from owner operators and sharemilkers according 
to season and EFS/ha (From: ProfitWatch Database, 2003) . 
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3.2 Mean data for EFS/ha for owner operators and sharemilkers, standard 
deviation, minimum and maximum values for EFS/ha and data 
comprised within 2 standard deviations . 

Season N Mean Std Dev Minimum Maximum Data within 2 StDev 

1998/99 495 341. 78 492 .03 -2004 .07 2650.22 > -642.28 and < 1325 .83 
1999/00 516 632 .52 590.87 -4601.43 3085 .00 > -549.22 and < 1814.26 
2000/01 515 1389.38 801 .14 -2798 .36 4124 .60 > -212.90 and < 2991.66 
2001 /02 364 1566.45 820.01 -341.46 4333 .90 > - 73 .57 and < 3206.47 

3.3 Distribution of data for owner operators, according to dairy season and 
region, after data outside 2 standard deviations was discarded . 

Region 
Ovmer Operators 

1998/99 1999/00 2000/0 I 2001/02 
Upper North Island 35 40 34 35 
!Waikato 56 48 54 27 
!North East, Waikato and Bay of Plenty 54 56 57 42 
rraranaki 44 40 43 41 
Lower North Island 22 26 29 19 
South Island 26 27 32 28 
rr otal per year 237 237 249 192 
rrotal observations 915 

4 . Estimation of the financial parameters studied 

4 .1 

4 .2 

Average milksolids payouts, and payouts according to milksolids 
components, between 1998/99 and 2001 /02 (From: ProfitWatch 
database, 2003) 

Dairy season $/kg MS 
Value of 1 kg MS 

Fat Protein Volume 
1998/99 $3 .58 $2 12 $3.57 - $0 50 
1999/00 $3 .78 $2.12 $3.37 - $0.49 
2000/01 $5.00 $1 .65 $2 .62 - $0.49 
2001 /02 $5.30 $1.57 $2 .50 - $0.49 

Formula to calculate the seasonal milksolids income per hectare, 
payout adjusted (From: ProfitWatch database, 2003 ) 

Income from 
the sale of 
milksolids 

(payout 
adjusted) ($/ha) 

(Fat economic value * kg fat produced) + 

(Protein economic value * kg protein produced) + 

(milk volume economic value * litres of milk produced) * 

Percentage of milk cheque 
100 

Farm size (Eff. Ha) 
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4.3 Calculation of stock income. 

Stock income ($/ha) = 
Net Stock income + stock adjustment 

Farm size (Eff. Ha.) 
Net stock income = income from stock sale - stock purchased 
For the estimation of the stock adjustment see appendix 4.14 

4.4 Calculation of Gross Farm Income per hectare (From: ProfitWatch 
database, 2003). 

$ GFl/ha = 

Income from the sale of milksolids + 
net stock income 
other dairy income 

Farm size (Eff. Ha.) 

+ 

4.5 Calculation of labour costs per cow (From: ProfitWatch database, 
2003). 

Labour cost ($/cow) 
Total wages+ labour adj ustments 

Herd size 
* For the est imation of labour adjustments see appendix 4.11 and 
appendix 4. 12 

4 .6 Calculation of animal costs excluding wages (From: ProfitWatch 
database, 2003). 

Animal costs excluding 
wages ($/cow) 

Animal health costs + Herd 
improvement costs + fam1 

dairv costs + electricitv costs 
Herd size 

4.7 Calculation of fertiliser costs (From: ProfitWatch database, 2003) 

4.8 

Fertiliser Costs 
($/ha) 

Cost of all fertilisers used in the dairy 
= __ fa_r_m_an_d_ru_n_-_of_f~(N_, _P_, _K_, S_ , o_t_h_e_rs~)_ 

Farm size (Eff. Ha .) 

Calculation of feed costs (From ProfitWatch database, 2003) . 

Feed costs 
($/cow) 

Cost of supplements made on fam1 + Cost of 
supplements purchased+ Cost of winter 

grazing off+ Cost of youngstock grazing off 
+ Costs of crop and regrassing the farm 

Herd size 

4.9 Calculation of overhead costs (From: ProfitWatch database, 2003) . 

Overhead 
costs ($/ha) 

Vehicle costs+ Repair and Maintenance costs+ Freight costs 
+ Weed and Pest Control costs + Administration costs+ 

= Standing Charges costs+ Run-off lease costs+ 
Other Expenses + Depreciation + Run-off adjustment 

Effective hectares in the farm 
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4.10 Calculation ofEFS/ha (From: Dexcel, 2003b). 

4 .11 

EFS/ha 
($/ha) 

Total dairy income - total fam1 working expenses -
adjustments (Depreciation. run-off, labour, stock number) 

Effective hectares in the farm 

Calculation of wage for management in labour adjustment (From: 
ProfitWatch, 1999). 

Mamnum ~ ,_1 _2-20-cl.e.ss_ows_o:r~, 

CDwNumbers -------- -~ No 

Managers 
Wage = 
$30,800 

500 COWll or 
greater 

Managers 
Wage = 
J70,00O 

-No 

(a) 

Maximum CDw 
Numbers x $14Q/cow 

$ ____ _ 

4.12 Calculation of wage for other unpaid labour m labour adjustment 
(From: ProfitWatch, 1999). 

Hours worked 
by Unpaid 

Stiff 

Haun 

4.13 CI I . f a cu at1on o runo 
Land,- .. 

··1 

Good (flat, fertile) 

Averaec 

2400 
Hours/ 
Labour 

llnJt 

ff ct· a 11ustmen t (F 

Atta 

Poor (steep, infertile) 

No. IAbour Units 

rom: 

ha 
ha 
ha 

Average 
Staff Wage 
af $25,000 
Annually 

fO I ate , P fitW h 1999) 
value 

$ 

$ 
$ 

Value on Unpaid 
Labour 

AdJusunent 

$ 

4.14 C 1 1 . f a cu at1on o stoc fi EFS (F a 11ustment or rom: D 1 2003b) exce , 
Opening Closq Difference Value Adjusunent 
No's (A) No's (B) (B.A) ( 2001/02) O>iff, X value) 

Rlyr $540 
ll 2fr $1065 
c.ows $905 

Rlyr tmd R2yr bt!ljffl - hl!n:I .-:heme values Q>aaed on 1n1rlce1 vaue) are u,ed. $ 
ClllilS - An ll'ft!fllge ex herd achene values and budg« cow pr1ces 
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4.15 

4.16 

Calculation of the percentage of Return on Assets, excluding capital 
a reciation From: Dexcel, 2003c . 

% RoA = 

%RoE 

EFS (excluding nm-off adjustment) - non-run-off leases * I 00 

Total Assets Owned (Net Operating Assets) 

EFS - interest pavments - non-run-off leases * I 00 

Owner' s Equity (Assets - Liabilities) 

EFS = EFS of the fann excluding the run-off adjustment. 

4.17 Calculation of the variable costs per hectare and per kg MS (From: 
ProfttWatch Database, 2003). 

Variable costs 
($/ha) 

Variable costs 
($/kg MS) 

(Animal costs + fertiliser costs + feed costs) 1 

Effective hectares in the farm 

(Animal costs + ferti liser costs + feed costs) 1 

Total kg MS produced in the farm 
1 See sections 2.2. 1 A .8 . 1 and 2.2. 1.-l.8 .2 

4. 18 Calculation of fixed costs per hectare and per kg MS (From: 
ProfttWatch Database, 2003) . 

Fixed costs 
($/ha) 

Fixed costs 
($/kg MS) 

Total overhead costs of the fam1 1 

Effective hectares in the fam1 

Total overhead costs of the farm 1 

Total kg MS produced 
1 Sec section 2.2. 1.-l.8.3 

4.1 9 Calculation of the cost of milksolids roduction (From: IFCN, 2003). 

Cost of 
milksolids 
production 
($/kg MS) 

Total farm working expenses + Depreciation + Labour 
adjustment + non-run-off leases + Opportunity cost o f 

= capital 
1 

- (Net stock income + stock adjustment) 

Tota l kg MS produced in the farm 

Opportunity cost of capital = 5% of net operating assets (Net Operating 
Assets= Total Operating Assets - Current Liabilities). 
Total Operating Assets= Land and Buildings (current Market Value) + Other 
Fixed Asset + Plant, Machinery and Vehicles + Livestock (Market Values) + 
Investments (excluding Non Fam1 Assets) + Current Assets. 
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5.- Relationship between physical and financial farm parameters (per year). 

5.1: Relationship between extra feed input and 
milksolids production per cow in owner­
operated dairy farms, in 1998/99 (n=237). 
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5.3: Relationship between comparative stocking 
rate and milksolids production per cow in owner­
operated dair~' farms, in 1998/99. 
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5.5: Relationship between extra feed input and 
milksolids production per hectare in owner­
operated dairy farms in 1998/99. 
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5.2: Relationship between extra feed in1>ut and 
milksolids production 1>er cow in owner­
operated dairy farms, in 2001/02 (n=l 92). 
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5.-t: Relationship between comparatiYe stocking 
rate and milksolids production per cow in 
owner- operated dairy farms, in 2001/02. 
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5.6: Relationship between extra feed input and 
milksolids 1>roduction 1>er hectare in owner­
operated dairy farms in 2001 /02. 
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